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DR. FAITLLA: The firct item of the

Agenda {8 a dissertation by Ur, Erom,.

KR. BROWN: Thank you, Hr, Chairman.

I think the last time that I wae lesd off man
vag in a reley in gerade echool, and as I recall

i I had ean awful time,

I'm sure you ell recell the story that
was popular duringthe last Var, the point of
which is, there's alwsys someone vho doesn't
get the word, .

I thoucht thet after the lest meeting
we had fairly well lsid to reet the mattcr of

conflict of int-reste and cntietrust lave as it
arpliecd to coneultsnts and sdvicory connitteers
in the Commission, but elnoct momentarily, after
I returned to my office after the Inct meeting,
there vas a Gacument which pronesed that the
Commission eend inoauiries to each consultsnt ine
cuiring in some detnil about the fineneial ine

terests end finencial becksround of businege
interests and the like,

¢

I think I should ssy at the outset

thet what we are concerned with here is not fire,
but water’,

I understand that sometimes more damage
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is done by water in putting out a fire than
An the fire iteclf, The Commission is gen=
erally conccrned as this comrittee is and as
the staff and the division is concerned with

the situntion th:t exists where employees and

consultents heve interests which are inconsiste

ent with the job which they are given to do.

An and for the Conmiseion.

The problem however is to keep the
defence from overconing our paramount object=
ives in doing a good Job.

Ve are concerned age I know you are
in this respect, but I think perhape it's the
job of the staff to carry this burden.

I am perticul-rly concerned that’ the
matter of finrncial backrround and versonal ine

terects of consultsnts and enployeas, hot be
east into the same contects as sometimes Security
matters are, . -

When it reaches that stage, enyone
vho Ls disinclined to rsveal information 493 pre-

sumed to be guilty and I think therefore, it
is'the Job of the ctaff rather then the comrittee
to carry on this ficht at the moment.

We wrote a letter protesting this
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move, the basis of our objections were not
thet the idea 1s wholly thet, not that the idea
of being cure that one's intorests are not in
conflict but rether on the besis of what do we
do vith this information vhen we have it?

Suppore a consultant did egree to
supply informetion about his or her financial
background, what do ve do with it when we have
it? Wheat are the degrees of relationship be-}
treen one's private interests and one's duties
for the Conmiecion, that would couse us to feel
e conflict of intere¢ts existed,

For exemple, if one hed an income from
ea Trust Fund made up of shares of stock of the
compsny which did business with the Cormiscion,
4s thie oa conflict of interests,

There 4s in your folder a copy of our
responce to this and you may Pind it interesting
to resd,

One of the things that we talked about
lact meeting in an effort to overcome this appar

ent trend wae legisisztite rcecomnition for this
committee. JI don't know whether Bill Berman
has arrived or not, but we imnosed upon Bill to
draft some letters of lerisclation,



 

A copy of the vronosed Bill will
be submitted to Congress thie session end
that 49 included in your fold«r, And it
would give ststutory recornition to the divi-g

eion of Biolory and MeAicine.

Now that Bill hes arrived, I would
like to suzzect -- I was about to launch on
@ discussion of Dille, Bill, Villfam ana ft
think that perh-coe it would be better if you

deccribed what's in 4it and at the conclusion
of that 2411, I would lite to take jJuct a few
minutes to describe whet ere, perhaps the ade
vVentagpes and disedventsrese of legisleture for

recognition,

MR. WILLIAM BUNNAN? It fea fsirly
simple Sill. It reads very much like the pro-

vision in the Atonie En«rcey Act for the General
Advisory Committee,

It provides for the establichment of

an Advicory Conmittee of Elolory and Eedicine
to advise the Commiscion in particular BYERS.

t

In drafting this ve tried to find
lenguige that we felt beet Pitted the ccope of
the general nvea for advisinz the Commieccion,
Any suggestions or reconmenintions to revise
thie are more in line vith your own thinking



‘ Saee tn, ‘ pi arden anreenteeamnamstencheerdadeeEOreOeeyaeeeOe

of what your duties are will be very much appre=
ciated,

This lengusge Le not fixed yet. Ine
cidentally, the Conmiccion has not epproved
thie bill, 4t is merely a proposal at this point

end so it is subject to change.

Then we go on to provide for seven
merbers of the Committee, There is no parti-
cular reason for this excent we saw no reason
to deviate from your present numbers,

% provides for arpointment of the

members from civilian life by the President,

This is in line vith the G.A.C. proe
vision, a similer provicion. fgnin there's
no mazio about the way it's done.

We try to keep the whole thing as
close to the G.A.C. provision as poscible,

The term of seven years we provided
largely for conveniences 4 seemed more scene
sible to have one men drop off ench succecding
year. That too, is subject to revision if
enybody has strong feelings about it,

The next two provisions in there area

"9ywV, oe
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sort of technicel, They merely provide that

4f a vrosncy occurs prior to the ternination of
the period for which the holder was anrointed,
his replacerent shoulé be appointed for the ree

mainder of that tern,

the second one provides that the rotae
tion begins @ the first man under the nev appointee
ment would drop off or be reanrointed at the

President's determination on Juna 20, 1957.

I picked thet dey becruce we felt that
in the event thet the President did anvoint new
peornle to thie and this 146 elways a possibility,

he may not teke our advice and under this he hes

the authority.

The mon Piret eppointed vould prob=
ably be nppointed sometine between now snd June
pend duly. After the E4ll 4s passed ve did not
want a man getting on there end serving fifteen
or thirty desys and then drovning out and so we

provided for June 30th of next year,

The Committee aill have the richt to
determine and arnoint one of its ovn members
es Chairmen, This comes close to your heart
because it will avoid all problems of the governe
rent Chairnan,
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There's a provision that you shall
meet at least four times esch year, You do
more than this now, so that should osuse no
trouble.

The per diem compenration -= we
provide for that and nothing rore, Here
ngrnin, there hes been some fecling that pere
haps the per diem compencation should be ine
creazed, commensurate with the position ine
volved,

There 4s vome technical problem about
preying =~ that is psying concultente more than

fifty dollars a day, Vhet we heve Gone on tht
4s provide in the bnack of the juetificntion for
the Bill, thet merbers of the A.C.P.M., the
statutory A.C.P.M. it 4¢ planned to compensate
them ae we cospvencnte the merbers of the G.A.C.
They are compensated at the rate of one hundred
dollars a dey.

That is pretty much it. The second
amendment to the Act that Ls included in here

4s technical, There is, an exemption for Come
mission Advisory Eoards from oerteain of the

conflicts of interests statutes,

It doesn't go very far but it does
give some exemption,

Uy poe ARCHIE
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You have already enjoyed the idene
tical exemption but the only difference is
because G.A.C. was specifically named. We
felt that if the statutory A.C.P.M. was going

to be on a par with it, in a statutory sense

as well as an actunl sense, that we ought to
neme the new A.C.P.M. too, That's pretty
much it. ‘

It's a pretty simple streig¢htfor~
ward amendment,

DR. FAILLA? Kr, Brown, do you want

to continue?

HR. H.C.BROWN: Bill said it pretty
straightforward, and I think the Cocmittee
should know that a very considerable amount

of effort end time hae been involved,

We are very much indebted to BLil
for the effort and help he has given ua,

Here is another ecace where ell thet

glitters den't gold. The statutory recog=
nition has certain advAnteres, It builds a
Pehock infested moat" around the Committee
insofar ag we are able to ward off some

attacks on the question of conflicts of ine
terest, anti-trust conflicts and the like,

han
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So far, most of the committees which
have been exempted from the enplication of

these rules have been comrittees which have
either etatutory status or which ere apvointed

by the President,

MR, BERMANS Howerd, if I oay intere
rupt. This does not do rcnything for you,
These ere the conflicts of interests that did

mot exict before, No great problem of the anti«
trust but conflict of interest which does not

chenge at all,
So

MR, ERO: Except insofer as the
effort within the A.E.C. end the governnent
to make such things as finenelal interests

aprPlicnble, the recommendations within the A.F.C,
have been to excluie from ernlication the G.A.C,
and the Kilitsery Lisiscon Cennittee, ¢o in each
internal effort to adiress there rules, not
laws, rules to comritteec, statutory committers,
Precidentinl epnointees hzve been recommended

for exclucion,

MRe BERMANS «Sure, it may get you
out of the Administrative problem, but you
still heave the substantive conflicts,

MR. BROWN: This is co, I think
alco that it will probably inorease the effeotiveness
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of the Comrittes in non-scientific ciroles.

ZI don't think any change ern do more
than the Committee hng elrerdy done to estae
blish its value in the scientific fleld, but in
the nonescientific field there the Comrittee may
be less welleknorn, the statutory conmittee may
meterinily escict, . Lo

I think Bill mentioned the compensation
flexibility under thie ley, There aleo ie lane
gmuzge flexibility in terms of per diem end travel -

end other expenses that are nernans of interest.

The statutory recornition should elso

permit the Conrittee to have a staff 1f it wishes

and certrin other privilezes thet now ere eccarte
ed the General Advisory Counittee.

There pre some rather distinct dice

advantages, One is that it gives the Committee
a clozer but I believe a more formal relationsh!'p
vith the Commiescion,

Secondly, ac Lt gives the Conmittee
more authority it also gives the Committee less
internal flexibility in forming its own ground
rules ag to ite operation,

Thirdly, as Mr. Berman has intimated,

DOE ARCHIVES
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appointments are to be made hy the President.

If you will rend the languege you

will notice that the seven members are to be
eppointed from eivilian life by the President;
4t doesn't say seven sclentific members,

There's the mathemeatianl possibility
- a highly unlikely one = but there ig the
mathercetical possibility that the Frecident eat
eome future dante should choose to appoint a lay=

men, or even worse, a.lavyer to the Committee.
(Louchter. )

HR. EDFMAN! This would be tragic
indeed,

MR. H. Cw. BRON: But I don't think
this 4¢ a likely poseibility,

It is also conceivable that having
suggested this, that when the lerirlation gets
into the hands of Congrese, they may choose to
do their oun crafting and put in their own
terms and conditions vhech may or mney not be
acceptable or palatable to us.

It 49 also vossible that even if
they vere to accept the recommendations ae to

accomplish what they want now, we all know
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what Congrees can do and what ttcannot do.
So there are these risks.

I think the risks are outweighed
by the advantages and I think if the statue
tory resognition for this Committee vhich is
highly deserved is to be achieved, the timing

is good now,

If vou have comments which will be
helpful to the staff and which would ruice
us in pursuing this, we would very much anvre=

ciate them beosuce it isn't enouzh to leave it
where it is,

A good denl more of staff tire and
perhaps advocacy before the Concrese and tertile

rony before the Congrees may poseibly be in
etore,

Bill can sheke his hend or not, if
he wishes, tut I doubt if we can leave it right
here and so your guidance would be very much
avprecieted,

¢

DR. H. B. GLASS? I notice that the
new term cpecified in the cantenplated lezise

lstion would be seven yenre, The precent
tera is six, I belleve, Hew vould this fit
in with the present annolintment of members of
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the Committee? Yould these all expire when
this legisiation poes into effect,when your
Committee “ould be epnointed or what?

KER. BEHMAN: Vell, they would not

autonatically exsnire, they vould either be

terminated - I guess you would all be ex=
pected to resien from your present capacity,
I em Gertain that the recomreniations as far

ag the Commission is concerned vould be that
the same people be eppointed to the new Cone
mittee. .

This is, of course, one of the probd-=
lens that Hovard pointed cut, There's many a
elip.

MR. BROWN: I'm not evare that the
Commission's reconmentations for the G.A.C.
heave ever not been accepted,

KR, BERMAN: I think it's a highly
unlikely poecibility, but it is a possibility,

MR, BROWNS The thoucht would be
thet you would be avpointed for the renainder

of your tern,

MR. BERUIANS What I think ve vould

recommend is taking the men in the order that

NeaNIce)ENaelaal emte eteece
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thelr terms now expire and reappoint them for

an identical period or with n one year exten~

eion.

DRe FAILLA: Ze there any reason why
there should te a Committee arpointed --

MR. BERMANS That could be done,
You get into trowsle with interpreting that, I
think, Voctor Failla. We would probably be
posed with the problem then, as to what dis-
tribution the statute’ recuires among the dis~-
ciplines, I don't know that you want to be
tied down,

DR, FAILLA: Eut ean't you make
cone staterent that the neonle are to be scien
tists or people vith scientific background?

MR. BENANS I think in the justie
fication lengurge we have done that,

Well, at one noint there vas some
@iscussion es to whether we should say, "be
composed of scven scientists* Instead of
eeven members,

Ky orn reaction to thie, I think
wag, that at sone future time we may want a

social scientist on there, I'm not sure

pc
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whether that comes within the purview of
ecientists or not,

It scems to me conceivable that the
future might bring a need for an economist,
perhaps, even a politician,

DR. SHIELDS WARREN: TI think there's
& renal advantege to having fairly broed lane
gunge used and certainly the Connission over
the years pact, when there has been no such
story mentioned in the Committee of any sort,
hes alvweys been very’ cnreful to pick sciente

ists for the posts end I would anticipate that
this would be safe,

‘y @eneral feeling 1s that legic-
lstion is a good deal like a,well, the core
ginoply it’s worded the ensler it ie to ad-=
minister and to work effectively well.

HR, ERAMANS It seems to me that
vith the future being fairly indefinite in the
Nuclear field, you peonle advising on, helping
in sefety matters, you may seriously want a

lawyer on the Committee at some time,

We don't know what the liabilities
in law sre going to be in the future in this
vhole field snd vou may find conething like
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thet quite valuable and I think it vould be
easier to leave yourcelf flexibility now

then to attempt to chenge it in the future,

The stetutory lenguage has a certain
emount of momentum to it,

MR. BROWN: There's anotherreason
end thet is to the extent to which we conform
to the language that alresdy exists in the
G.A.C., the ensier it 1s to get through, If
we change it, it raises problens,

DR. FAILLA: I chould like to bring
out that there is a division of Blolocy and
Medicine in the Advisory Committee and while we
appreciate it, we don't went them to feel that
ve ere pushing this thing for our own nde
ventece end benefit,

At the same time we don't vant to be
in a position of pushing it, although we think
it would be a good thing,

Por insteance, ,the Board of Estimate

17

in New York City mised the salary for themselves -=<

MR. EROVN: This Ls perfeetlyry
trin, Doctor Fallla end I em ebundantly aware
of thet. On the other hend, the starf does

AN
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not want to proceed with this if by chanoe,
the Committee was not in favor of it.

DR. FAILLA’ I think everybody is
in favor of it, that is, in favor of a change
thet can be brought sbout. ‘

DR. C. We. SHILLING: I would Like to

see & little Giccuscion of the other part of
this presentation of Fowerd Erown's, partie
culerly, the second page where we say that we
think essentielly the seme results can be

achieved by the following plen.

I's telking now of the conflict of
interests in which we sugzest:

One, ve inform ench consultant or
potential consultent thet there is such a

thing as conflict of interest statutes, their
netura and sanctions for violations, other exe
anples, so forth and so on,

I think, Howard, xe would like to
hear a little discucciom of it beceause thig
also, is not a finished issue,

ER. =EROVN: No, sir, What we are

exyecesting is rather than to recauire inforre

ation from consultrmmts having to do with their
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finencial affairs, we inform then of what the
problens are, and, in a sense, put the burden
on the conscultrnt himseif, But the burden is
already there by lav cnd I suppose he has cone
structive notice, ‘ut what we are thinking
ebout is inforoing him aa to what the nature
of the conflicts are and give you exenvles --

give exanmvles of the kind of problens that
exist vhere you richtmn into trouble and to
offer the assistance of the staff in helping
any particular consultant resolve a problen

thet he might have, .

Ve feel that thie 4s probably a more
acceptable and reasonable requirement than if
you make it mandatory,

This 45 vn reeormmendation of the

Givisicn and its atstus at the Commission at

the present tire I do not know,

DR. J.C. BUGHER: At the present
tine 1t stands as a letter,

MR, BRON? Officially, thst's all
we knowj unofficially, we understand it had

sone effect,

DR. BUGHERS Wheat kind?

19

{ @



20

 

MR. BROWN: In that the ground

ewell has abated end I think Bill may have
more recent infornition than I have.

MR. BERNAN: I don't really think
Ido. TI nam not cure that there was really a
ground svell to start with,

I think mest of the divisions,
apart from orrgsnization and personnel, were
not too favorably inpreecced with their re-

commendationa, .

Cur best suegs is that the Commission
won't go along vith their recommendation. Just
where the thing will end up, we are not certain,

Dry BUGHERS: Hy own feeling 1s,
that consultants are presumed to be reasonably

intellisent end capable of discerning wherein

statutes are anplicable to their situation,

And so I would think that the ree
sponsinility of the Commission and the die
vision in particular hae been discharged
vhen a consultent 4s informed as to what the

legal problems are, whet the legislation in
the distance means and the examples I think
are helpful too,
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In general, it's fairly obvious
when a resl conflict of interest arises, it
is pretty evident that the intent of the law
is to deal with resl oonflicts,not with ine
aginary ones or with ones that maybe unduly
twisted to appear to be conflicts,

There always remains some slicht

elenent of risk as to the legal Judgment for
the existence of a confiict on the whole, but
I think that 4s a emall rick and need not be
appreciable anyhow and I don't cea why con»
cultants should not accent sich a minute rick,

We do accent riskea in various other
kinds, and without worrying about them, The
proposel here in the lest three parscraphs, I
would eny, would be adeaunte to dischorge any

moral reeponsibility on the part of the Core
miesion, ;

MRe ECRMAN: Along thet line,
Doctor Bucher, I think everyone should keep
in mind that this conflict of interest
statutes have been very, strictly constived
over a period of years, There have not

been any prosecutions; in the cease where

4t was, it was usually a flecreant violation
where elmost any emount of discussion vould

have avoided it.
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Eo that I think, perhaps, while the
situation is a serious one, nobody need run
to his own counsel inmediately for an opinion,

I think you are nll avare of the

general direction of these strtutes, Just
a mininal amount of csution will avoid all
the difficulty that might be involved,

DR. FAILLA: Any further discussions?
Mr, Bisenbud?

KR, EISENBUD: On, I think Vostor
Albert 48 on schedule and then Mr, Butenhoff

before we take our recese,

ROCTOR ROY Ey ALERT: I'm cotng
to present a etatus report on the Colorado
Platesu,

‘ There are no pressing = particularly
pressing probleme assoelnted vith Lt now, but
there has always been a rumbling of discontent
with the status of the health conditions in the
uranium mines of the Color-Go Flinatenu because
this is a mining industry which is essentially
controlled by the Federal Covernment end by thea
A.E.C. in teras of how ruch 4t ean produce and
how much it paid for its preduct,

We also know that surveygin the mines
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heve indicrted that the radon concentrations
are quite comparable to thore which have ex-

fated, et least in terns of the reported data
4n the European uranium mines at Jonchinstal
and Schneeberg, end the average concentrations
are in the same order of magnitude and we also
know that the lung cancer incidence in those
mines was in the order of forty per cent.

Eowever, no steps hnve been made in
terms of setting up eny sort of "regulatory®
system by the Federal Government.

Recently, thet 1s, last February, a
meeting wes held in Salt Late City under the
sponsorship of the Industriel Conmiscton of
Utsh to dreft sone sort of agreed set of ree

gulations which the seven stotes particularly

coneerncd with urnsnium mining vould adopt and
the A.E.C. was represented and made its suge

gegtions end so did the Public Health Service,

fnd after this mreting another meete

ing wae held, oh, about eix months later with
the mine cperatore end out of this hos come a
set of recommendations which Utah has adopted
and which consist essentially of the fact that ©

the mines thernselves have to rake their own

service and report thea valuce of radar and its

deughters and do their orn controliing,

 x3
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Gradually, the other states are
adopting similar regulations with certain

modifications,

For example, in Colorado they will
have the mines checked by the State Inepecte
ors and New Mexico will do the same except
their standards will be based on amounts of

ventilation per miner rether than radon

level specifically and ¢o on,

The only State which seems to have
no control measures whetsoever in force is in
Wachineton and approximately some uranium is
now being produced sround fnokene,.

As far as the mills ere concerned

there are ebout nine on the pnleteau at the
present tine and a large new one is being cone
structed in Uteh,

These are usuelly inspected by the
State factory inspectors and the radon hazards

there are not nearly ag bad as in the mines,
As a metter of fact, probobly the major hezard
is that of silica in the crushing operations,

The feeling of Dunern Holiday who 4g
the Public Health Service Chief representative
on the plateau is that it is probably quite

Yi



 

feasible to control the radon exposures in
the mines except in some areng where the
uranium ore ia in hich coneentration and
there 1t will probably be quite aifficult bee
cnuse of the excessive amount of ventilation
required and this would be quite an exnense.

The situetion wes again raiced as
to the role of the Federel Covernment in this
problem by Hr, Eisenbud with Curtis Nelson,
the Director of the Diviston of Inspection a
few months apo,

Perhaps you would like to say a word

or tio, but essentially, ae I gather your point
was, that the Pederal Government does hsve a
direct resvoensibility for there miners because
of the large mensure of control it has over
the industry,

The decision as I understand it which
is reslly a tentative one, is to sit ticht so
far as any direct perticin»tion in the control

of the exposures in the mines 1s concerned be=
csuse. ‘

One, this would be en unusual step
for the Federal Government to step into the
mining industry,

25



 

And two, the States are beginning
to teke up the cudzels by thenselves and the
A,E.C. might very well teke a weit and see
attitude toward it,

So far as the etetus of the health
of the miners themselves is concerned, there
have been a number of health surveys going

back to 1S48 rnd a very extcnaive one was made
the summer before last in which a Public Health
Service came snd took a hundred thousand mile

tour eround the Colorado Finteau and stopred
off, oh, the most Godeavful out of the wa
places and picked up a few miners here send
there sand accunulated a total of about 1300
miners out in the field and exemined them pretty

carefully.

Of thias group they found senething

in the order of forty to firty rho had some

evidence of lung disease, They found some
evidence of ec cnerr -- of the types of pneu-

moconiosis which they did find and tubercu- ©
losis were relatively cild,.

-

This pact eunmer the Public Health
Service ran another censua of the riners with
the cooperation agnin of the A.E.C. in terza
of providing vehicles and here again, the
decision hss not really been made as to what
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the type of long range heelth survey program
will be for the follow up of the miners. TI
-think thet covers it,

DR. SIMEON T. CANTRIL: W411 radon
test of>samples’be aone on these people?

DR. ALBERT; No, this waa a physical

exemination in which the peonle had a chest

x-rey, blood count, urincnalyseis and a history
and standard type physical.

DRe BUCHFR: Did the Burenu of Hines
have a coal mine inspection service that was
essential advisory?

DR. ALBERT: T suspect it does bee
ecnuse at the meeting,that is at the Salt Lake
City Meeting last FPebrusry, the point wae raiced

that of ell the mines, cosl cining industry is
the only one in which the federnl Government
has any participation at all, 4nd also suge
gested that 4f the A.E.C. were to take any ree
gulatory function, thet they vould undoubtedly
be acked by ths ftates-to pay for the necessary

ventilation equipment.

ER, EISENBUD? Vell there's one
aspect of this that I think you want to bear

in mind and you pointed it out, incidentally,

wf, pcan
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thet it fe not at all unucual for the A.E.C.
to want to tr.ke a repuletory function in the

field of heelth and sasfety.

What we are doing here is taking ad~
vantare of e technicality in the wey the Act
is worded which may or may not have been ine
tended by the people who trote the Act which
seye that the A.U.C,. cheall have a regulatory

function when the uraniun has been renoved
from nature,

This means thet after the stuff is

binsted and shovelled end mucked into trucks
and taken out onto the curfnace, ZI cunpore,
eomevhere about at that roint we teke over,

We have not recomnized the respone
sibility on our onart for the miners vho are
in the mines prior to the tine when we actue

ally remove it from nature wherever that

point may be.

I em not at all inpreesed with the
objections that have béen relsed about the
uniqueness of our regulatory position in the
pining inductry because it ien't unique by
reason of the history of the Bureau of Hines

over the last fifty years end by reason of

our activities in other ficlds,
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I would also like to say that the
immediate problem is that the tolerance whioh
4s being proposed in the A.E.C. regulation
simply can't be met in the mines at the pre-
sent time. So what they want is an exemption
to that tolerance and this decision is going to

have to be made and be made in the next month

or two,

Hy own view fe that these tolerances
can be met as a ontter of economics and I
think here is where our responsibility lies,
because I think this industry would not exist
except for the fact thet we need the uraniun,

We set the price, we tell the mine
operators how much we pey per pound of uran-
ium removed from the cround and thet price is
predicated on what we think the cost of oper=

ating those mines cught to be plus a reason~
able profit,

If the cost of operating thoce mines
as determined by us does not rermit adequate
ventilation of those mines, we have to change
the price, It is ag sicple as that.

DR. ALBERT: I think there is some
argument as to whether or not the radon levels

can be controlled,
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The mine operators at the Salt Lake
City meeting naturally got their hackles up
and ettacked very vigorously end pointed out

. aYter some discussions by some mining engin-

eers at the University of Uteh that these
peorle odviocusly bed never been in a urene
Jum mine, That thelr echenes for ventilating

uranium mines were bared on standard corel mine
type of excovetion with standard tunnels at

Gertain intervals snd nice ratterns whereby

you cen ventilate it wherens the uranium mining
Anductry 4s peculfer in that the veins come

and go and they follow a very tertuous course,
so thet 10 is impossible to plan the mine and
set up the ventiletion sccordingly.

This view was challenged hovever,
by Duncan Eolliday vho pointed out that ina
number of ences there peorle really Just havee

n't tried and it is not nearly as bad ag it
looks, superficielly,excent in certain ceses
vhere the ore henpens to be rich and the flow

rate of radon from the core body into the

cavity of the mine is co high and it's ree
latively insccescible ¢& that it is very diffi-~
cult to ventilate adequctely,

DR. GLASS: Vhat sort of veekly
exposures do thece miners get?

ZO
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DR. ALBERT: They vary, but the
avernge concentration in the mines rung

ecnething ~ at times, three to the ten minus
nine curfee per liter, but I think some of
the high vrlues may run seven times this at

some of the working places.

MR, EISENBUDS The thing of course
ig that these velues that have been reported

out there since war deys ara identical vith the

values that come out of Europe in only two
places where human expericnce 1s available. end
I think as a working assumption, one has sinply
got to accept that these concentrations sre

ceneble of prosucing lung cencer in a high
proportion of people,

saybe some of the ermunments that

have been advanced due to the value of other

factors nay have pleyed a role in Ceccho-
slovekie, in Germany, but as a vorking ex=
auple you have to accept that it was radon.

DR. FAILLA: , Ie there very much
dust present at the same time?

MR. EISENBUD: Out here at the

plateau? There's quite a bit of dust and of
course the dust comes from the “acsorbea" dust,
but the dust is not radioactive except for
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that because the uraniun 4s only present

oh, nbdout two-tenths of one per conte
that the silicoaia hazard; it's much greater
then the uranium hazard ac far as that is

concerned.

DRe FAILLAS

So

\Vhet do they do
about that? Do they wear naskg? . ,

DR. JCHN HARLEY? What --

DRe FAILLA? It cones from the ire

purities to some extentj more radon comes out
when 4t's vet.

HR. EISENBUD:

are ucing is loaded with

The water that they

refon, You see
they take it from underground,

DR. E.Ae DOISY?

products?

Ien't this the
situation that we have to have uranium and
therefore miners are exnored to radon and other

It seems to mo it's our responcie
bility that we actually do the work ourselves
and that 1t is the resnonsibility of the A.E.C.
that they are protected,

DR. FAILLA: Surveye have been aade

32

BX



ncavtnsintatetatari!atAateins Nate ANeeenn cose

which don't mean anything as far as lung
cancer is conoerned.

DR. ALBERT: The latent period in
Europe was something 6n the order of fifteen

or seventeen years ania very sual fraction
of a group of miners on the rlateau, have
worked for longer than five years. :

Of course, this in itself cay be

a protection end that is turn of rate is
quite high, alco propably, the general level
of health of the American ciners is consider-=
ably higher in terme of incidence of lung

infection which may have something to do with
the incidence of esncer,

DR. BUGHER?: There's one other

point in here too.

Uranium mining on the plateau has
gone on for a long tine, It 4e sicost of
insignificant mungnitude until the incprovee

ment in the coloring of the low grade ores
nade it economic to vorie thece tyne of dee
posits and that ie relatively recent.

So that the whole problem did not
exist in the eerlier years in the Comaission's
life when the uranium cupply was largely from

33
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As you may recell the present price
of uranium is high with respect to the supplies
from the Colorado Plateau as compared with the
price of uranium derived from the Congo which
igs, I think, our highest cost uranium in terns
of uranium oxide, Is that correct?

MR. EISENBUD? The price at the mine
sheft -- well, no, at the mill fis higher but of
course there has been a lot of talk about the

cost of uranium at the mine and when you are

buying uranium at the mine this is inportant.

You can get it for a dollar a pound,
s2y, by wayof exemple, There's no reason
why you should pay for two dollars a pound,
but the factor of two means very little when you

are talking about thousands and thousands of
dollars, when you are telking about plutonium,

The extra dollar that you are paying
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at the beginning - and there is the fallacy
I think, so far as mine ventilation is con-
cerned. While it has a big effect on the
price of the ore, by the time you get it into
a reactor or into a bomb that differential is
insignificant,

DR. BUGHER: But it should raise the

auestion as to whether A.E.C. should be en=-
couraging uranium mining on the Colorado Pils-
teau if cunplies from other countries are
avellable at substantially lover costs,

DR. CLAUS: * There is another
study underway observing the workers in nine
uranium mines in which radon concentration has
been high and this has been roing on -- not the

study, but the mining has been going on for some
years and I think out of this survey there should
be much better information as to the possibility

and incidence of lung enncer in the American
mining ecanps,

I'm referring to Michigan, There
are some in Montana and, are you doing some in
New York mines?

MR, EISENBUD: Those have already

been done, but of course the ones we have to
get more information on is. fouth African
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fines that Roy and Bill are going to survey
hext month,

DR. WALTER D. CLAUS: But the sure

vey in the Montana mines 18 well underway T
think,

MR, EISENPUD? Yes,

DR. CLAUS: That should give very

Valuable information,

ER, EISENSUD?: Vhat are the cone

centretions? .

DRe CLAUS: I don't know, but several
thousand times -- at least several thouaand

times the factor --~

DR. ALBERT: Aecording to some sur=
veys run by the Denver group under "Jacov" in
the non-urenium mines, I think their levels
ran something in the order of ten to the minug
tenth curfies per liter,

DR. FAILLA: TIen't that the permisea-
ible limit now? As a matter of fact, you
fellowa multiplied it by three too, didn't you?

DR. ALEERT;: Rot radon,
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DR. FAILLAt JI think you multiplied

by two.

DR. ALBERT? Everything but radon.
The complaint of the mine operators was not

agninst ten to the ming, eleventh, but it was
against ten to the minug. tenth which was very
difficult to achieve.

DR. FAILLAS Is there any discussion?
I think the A.E.C. will be blemed 4f something .
happens later on with respect to whether it is

ea hazard responsibility or not.

£hall we go on to the next topis
which is Fr, Butenhoff?

MA. ReLe BUTENHOFF: This topics
was brought over from the last meeting and it
concerns the Geneva exhibit and future plans
for exhibits in this country.

I'm sure that many of you know that
the Geneva exhibit was shown here in New York
at the Carnegie Endowment for International
Peace Building which wae a U.N. Building, was
shown back in the latter part of October or
the first part of November,

For a two week period wehad approx=
imately fifty thousand peopvle going through
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that exhibit, A large portion of these
people were high school students and come
college and university people from the
various schools in this area, We had quite
a 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
were talking to and showing exhibits to the
technical people,

Here wae essentially laymen and
school children, I wae extrenely in=-
presced with the response that we had from

the school children, I think it's extremely
inportant also that exhibits of this type be
shown in this country to atimulate interest
in the school children to get into sciences,
particularly this psrticular branch of science,

We hed many people come up to us
and many of the high echool boys in particular
who have asked, “how do we get into this fields
what sort of course should we take in college'?

That is a somewhet difficult question
to anawer, but it ehowed that there was a grest
deal of interest that wae etinulated in the
students here in New York, in the field.

is
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The biggest problem we had was
getting across just a few bacio concepts in
this new field, It 4s amazing how few
people understand what a reactor really is
and it is a very difficult thing to explain
-- concepts ac to what radiation 1s snd what
4t can do for you, That is the thing that
they were interested in,

How does this whole field affect

me. They weren't interected in highly
technical discussions about chemical pro-
cesses or what an atom is or things like
that, They want to know, "how does it
affect me"? "What is it going to do for me
in future years ?

In that respect this exhibit was not
too suitable, but we had very excellent cooper
ation from all exhibit attendants, notably from
people from “i:42 office here in New York who
ceme to our rescue and really got in there and
made a very worthwhile contribution in helping
out in the demonstration of equipment and exe
plaining various parts of the exhibit,

The exhibit is still kept in its en-
tirety, it is kept as one unit, most of it is

residing here in New York in Bush Terminal,
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There have been many States and
Cities that have indicated they would like to
have the exhibit but the hig problem ie money.
It costs a great deal to take the exhibit as
4t presently exiats and adapt it to particular
environmental conditions, room sizes and that
sort of thing.

I don't believe that the sponsoring
groups here in New York realized how much 1¢
really was going to cost,

- The sponsoring groups were the Atoric
Induetrial Forum, Cernegle Endownent for Inter~
national Peace and the Fund for Peaceful Atonis
Development from Detroit,

It would seem advantageous to ree
desipn exhibits to meet the specific need of
getting across again a few sirple, 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 this whole Atonis
Energy Field is about and how it is affecting
them and will affect them in the future,

A large part of this exhibit as you
may know was in the field of medicine and
biology and Lsotonpe application and ineidentally
this was pert of the exhibit that most people
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were interested in becsuce it really did

have rome benring upon their own Lives,

They thought that the recctor models
were interesting but yet they didn't quite in
ell cases grasp the significance of what thece
things were. They looked like other plant
models end they probably had seen another ine
dustrial fairs,

Our problem that presently faces us
4s thie, "how far do ve fo in asciating in
establishing and running thece exhibits in the
future, *

As far as the Geneva Conference was
concerned, we saw a job there to do and we went
ahead and did it, but 1% is becoming increasing~
ly difficult to see how we can provide peopvle
and time when we all have so much else to do
and this seems rather extraourr!cular in this
division, particularly my branch, Just how
far do we go in helping out people who want to
put on these types of exhibits 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
possible that it will go to Philadelphia; there
are still some nepotiations to be made there}

nell
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also, there is talk about it being permanently
established in the Museum of Selence and Ine
dustry in Chicago,

As the exhibit stends there is no
point in just showing it to the layman without
exhibit attendants to excleain what the items

are in the exhibit and we need to have peorle
there to keep the scientifie equipment that is
in the exhibit operating,

One thoucht was to train peovle to
Go thie at the various places where the exhibit
would be set up,

For example at Oklahoma City and
thet is the planforthat particular city, they
are going to send peovle to Brookhaven to learn
something about one part of the exhibit which 1s
the neutron therapy, the brain therapy, the crop
_ dmprovement program, the radiation exhibit
part of it and other nortions of the exhibit
which pertain to some of Prookhaven's activity.

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

Personally it 1s a large chore and
in particular seeing that the exhibit is set up
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properly and operating properly and it is
extremely difficult also for many of the
people involved when they see contractive

people. I'm not speaking of our own labor~
atory, but outside contractor people drawing

as high as $12.50 an hour for the services.

We feel that there should be sone
-- either we have extra pveople to do this job
or some particular group in the A.E.C. should be
set up to do it, and nossibly provide it,

Personally these conditions do not
exist and they're doing it es catch as catch
can, In egcence that is our problem and &t
gort of summarizes the exhibit situation as
it now stands,

DR. BUGHER: What happened to the
idea of putting this exhibit on a special
train, analogoua to the "Freedom Train® that '
was put on several years ago?

MR. BUTENHOFF 3 This has been Bee
fore the Commission for some time now, 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
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exhibit should be redesigned to appeal to the
general public more than the present situation
does and require less people to man it,

DR. WARREN: Waa there not some

question of gettingaportion or a replica of a
portion over to Hiroshima for their muceum also?

NR. BUTENHOFF$ Yes, that was brought
up at the last Advisory Committee not at the
meeting itself,

As I say, the exhibit is being held
together as one unit because of thece various
possible locations in our country where it
might go and I might also point out aga side
note, that quite a few of the people that cane
to the exhibit in Rew York were quite indige
nant that an exhibit of this type of magnitude
should be shown abroad first,

They thought we, the people of this

country should at least know what's going on
before we send all this infornation overseag,
That 4s one of the little things that I thought
Z 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 cost

nN Z. st
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a lot of money and time and in mx opinion the
most important problem is to imspire young men
to go into science, not necessarily in nuclear
science but to go into selence in general.

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

Therefore I would sey that the beast
thing would be to prepare the exhibits directly
for young peovle in high schools primarily anda
to locate those in strategic places all over
the country,

For instence one would be at the
Museum of Natural History in New York also
at the Muserm cf Echence and Industry in
Chiergo and at aimiler rlaces all over the
country and if possible, in the rural districts
somehow or other either in connection with high
schools on e« smaller gcale, perhaps, say not as
large as the one that would be in the Museum
of Science and Industry but so thet the thing
would be there all the time and successive
Clesses of students could be taken in by the
teachers and inspired to go into science,
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Going around from one oity to
enother I don't think we will accomplish
very much this way..

The Atomic Energy is in the publie
eye, there's always something in the newspapers
about Atomic Energy and I don't think it's
worth the expense and the trouble in glamour=
izing this for the general population by just
having an exhibit of this type.

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

MR, BUTENHOFF? IT would like to

make one other comment,

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

Sacondly, thia 4s a summary of the
items thet were in the exhibit and I think it
has quite a bit of useful information regarde
ing the various reactor characteristics and the
biology and medical part which may be of interest
and reference,

UL
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em The comment I want to make is this;
that other government agencies are putting on
exhibits in foreign countries as you know,

The U.S.2eAe and more recently, the

Department of Commerce and sometimes I shudder
to think of the impression that a country must
make when people in these agencies who know
nothing or very little about atomis energy
ade in a responsible position to set up such
exhibits,

Just two days ego I was approsched
by a gentleran from the Department of Commerce
who is in charge of the Land of Italy exhibit
which will be put up in April of this year,
He said his boss had told him to set up an
Atonisc Energy exhibit there showing atomic
energy as applied to industry and he had no
idea at all ag to what should go into such an
exhibit or how to set it up.

He knew that he had certain component
parts left over from some o1d4 exhibit and he was
trying to work up something from those,

Row, coming to plan an exhibit with
& person of that, takes a great deal of time and
we frankly don't have it, And yet, you hate
to let the person go out on his own and try to
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do it and make a bad impreseion for this

country, That's another rroblem that we
have and it comes up all the time.

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

MR. BUTENHOFF! That's oorrect, they
go to the technical information people and they

then refer them down to other people within the
AeEC. ,

DR. FAILLAS Do you suggest that
there should be a Division of Personnel to take
care of that?

MR. BUTENHOFF: It would appear to me
thet A.E.C. should gear itself up to having these
jobs, At present they are not geared for that,
As far as I know they have no money for doing
Shia «ind of job, They have very few personnel.

DR. FAILLA? This 4s 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
biology and medicine, which is a most interest=-
ing part of the exhibit and the instrumentation
and that sort of thing.
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DRe DOISY: Has enybody considered
the possibility of presenting this through a

movie?

MR. BUTENHOFF: Yea, it has been
thought of and there's a good way of doing
4t, but actual items quite often are much
better.

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

DR, DOISY:. But talking of the exe
cessive expeneze, 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. BUTENHOFF3 There are certain
movies available and, incidentally, the people
who acke *inerama are planning or at least
thinking about putting on such an Atomic Energy
movie,

DRe SHILLING: Number four of cinerama
has been in plenning now for about five months
end they actually have a large sum of money and
the next cinersama that you see will be all Atomic
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'll proceed with
the presentetion of the Health and Safety
Laboratory.

The Laboratory has a curious history
and I think I will only sey a few things about
that and then let the program ae it unfolds,
explain the rationale behind the existence of

the laboratory and the overall functions of it,

Historically, the Laboratory began
in 19/7 at which time it became apparent that
the Commission would be doing business with a
great iwuny esneil contractora which in toto
would have health problema in very considerable
mapnitude but which individually would involve
rather minor problems of the type which would
not warrant the individual vlant to staff up
and provide its own personnel facilities,

So 1t was conceived at that time that
the Commission should set up in their New York
Operations Office a Laboratory whose function
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4 it would be to provide a Field C.nsulting
Service to these small plants and an analytical
and instrument faoility to assist them on those

phases of radiological health program.

The Laboratory was put in New York
because this was the headquarters of the old
Medison Square Office of the Manhattan District
and later of the New York Operations Office of
the Atomic Energy Commiseion whose original
function was to procure materials for the
piles for the diffusions plants at Oak Ridge
for Los Alamosa,

During the war we vrocessed all of the
urenium in plants operated out of this office,
procured the uranium from the mines that was
bought for this country} processed it for Oak-
Ridge and slugs for Hanford,

We procured the beryllium or thorium
and so on, including such things as uranium,
heavy water, tritium and the other basis
materials of the Atomio Energy Prorram,.

Row, the program that we are going
to precent today is Lliustrative of the pro-
gram of the Laboratory as it exists now.

The current program has always got

SS
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to be very different from the program either

& year previously or a year ahead.

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 is one of the most importe
ant probleme that this laboratorg ever faced
from the standpoint of the sclentific challenge
and the magnitude of the effort required to
lick the problem; but this is now ancient
history insofar ae the current vrogram of the

laboratory is concerned,

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

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

We have selected some ninety refers
ences of works published in the open litera
ture since 1950,

I won't go over thie bibliography
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now, but it is available to you in order to
indicate the kinds of things that heve Been
done during the paet six years and the change.
ing question of the program,

Now, hold off on any discussion of
the size of the laboratory and size of the
budget until the end of the rrogram because
ZI think theee things can be better discussed
after you understend what our program 28,4

On the other hand, I do think that
in order to understand why we are presenting
the program as we are, we should know a little
bit about our organization, and I will ask you
to refer to a table of organization which is
in the material given toyou in which you will
see that at the present time we have a total
of about eighty people, divided into six major
Administrative groups, one of which is the Ad-
ministrative Staff, itself, then en Industrial
Hygiene branch whose function it is to assist

contrectors in the problems of educational
hygiene both ratiological and toxicological,
alr pollution and waste disposal,

Then we have the Radiation branch
which is responsible for the program of our
calibrating survey "meterg: 2nd dosimeters
for contractors and also underteskes special
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radiological studies both in the laboratory

and the field.

Then we have an analytical branch
which 1s responsible for analysis and the
counting of all samples for industrial hy-
giene program, the monitoring network and the
sunshine program.

We have an instrument branch which
backs up all of the programs of the laboratory
designs, dbuilde and maintains various special=- ©
4zed inetruments that we require,

Then we have "biometrics" branch
whose function is to serve as a central unit
facility for the large numbers of data, the
lerge volume of data that the laboratory ine
volves, We deal in huge numbers as you will
see, hundreds and thousands of pleces of data
are processed through thie laboratory each year.

I'm going to ask Mr, Harris who is
in charge of the Industriel Hygiene work to
discuss two items, The first two will be

reversed, Firet he is going to discuss the
general scope of the Industrial Hygiene service
to the contractors, then typical of the kind of
research which 43s done in order to get the
practical anewers that we need to give a good
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service in the field,

Re is going to describe one experi-
ment of open field burning of flammable westes.

MR. WILLIAM 2, HARRIS? As Mr,

Eisenbud pointed out, the Industrial Hygiene
job is to provide a service to the contractors

of the Commiscion,

Now, the contrectors as you rrobably

know range in size from a single operator on ea
university contract up to the very large pro=
duction facilities, such as the feed materials
plant at Fernald, and we have inherited in the
New York Office, we have inherited those pro-=
duction plants 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 themselves,

We have a variety of techniques and
a variety of skills availeble which we can make
available to them, In other words, we frequent-
ly have a staff available to give them the health
service whioh is larger than the staff of the
operating contractor and we may provide this
service for a period of a half day, a day in
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eix months or a year and thereby insure that
they have the highest possible level of health

protection service,

The larger contractors,withthea,
their primary objective 1¢e to help them get
their feet on the ground, to help them to the
point where they oan be self-sufficient,

This is almost now true with the big
feed materials production center outside of

Cincinnati, the Fernald plant and they sre juat
about reaching full production there.

The type of service which we gove
them started with the selection of a site,
That ie, we provided to the production people
the oriteria on which the site was to be selec-

ted, that is from the stendpoint of health.
And these oriteria were overlaid on stretegis
criteria, transportation criteria and any others
that were used and the cite was selected so that
it would give uve a minimum amount of problem

aa far as health operation is concerned.

Then, we conferred with the design-.
ing encineers with the production engineering
people and set for them, on the baeis of our
previous experience the criteria for the design

of the plant,
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These criteria. included the types “
of material, handling equipment that must be
used, the types of ventilation equipment,
the type of air cleaning equipment, the amount
of fluid waste oleenup thst would have to be
provided,

The type and size of storage areas
for screp materials and go forth and right
until the plent was actually put into being,
we were Very close to the designs,

Every drawing that went into the
final construction dxvawings of the plant, first

came through this office for approval so that |
during the early phase, before the operating

contractor wae in a position to provide a
health service, we provided it for hin,

We helped him in selecting personnel,
we 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
ia during the time when the plant was being
put into service we provided a h2nd, we pro=
vided equipment, we provided know-how for
evaluation of potential hazards, & that
when the plant finally went on, the operat~

ing personnel were able to function in a way
which was, according to the criteria that we

57



——— 58

have available, that was perfectly safe.

Another service which we tried
to vrovide is during the actual production
phase, during the operation of the plant, we
helped the plent evaluate exposures and we
provided them with a oheck service, that is,
although they have available to th-mselves
people on their own payroll who are ina
position to follow the original plans which
we laid down, we go back and rewcheck them
and insure that they are doing the kind of
job which is necessary for the efficient
funotioning of an evaluation program and we
are very happy to do this because it provides
us with a way to keep track of developments in
machines - equipment developments and to maintain
our date on exposures,

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

Can I have the first slide?

Thie is typical of an air sample,
As it happens this one is teing gotten in a

beryllium vient and I ean tell by the very
large sample that we are using which takes a

\
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semple of a cubic meter of air a minute be=
ceuse this was necessary of very low 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 we draw
on each operator in a plant. It is made up
of several individual.operationa that the man
Goea at which we take samples in his breathing
zone as I showed you in the previous slide,
plus several locations where he ia apt to
epend enhour to two and a half hours to three
hours a day just walking sround pushing
buttons and generally managing things,

These sere all weighted against the
time and the final average figure is computed
in the number of times of permissible level
that the man is exposed to.

These data are used to correlate
with yearein data and with possible iliness
deta in the future,

The next thing that I think might

59
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be interesting 1s to visualize the extent .;

of an atmospheric survey ina plent, This”
4s one of tha feed production plants,

Each one of these represents a

separate exposure evaluation. These are
the individual people; these numbers re=
present the number of people involved in

each one of these and several bars repre=
sent several successive surveys so that the
plant management, when they see this can
tell how they are doing with respect to
time as well as how they are doing with reo
epect to exposure, —

Would you run the three of thes
through in quick succession, Al, please?

This is the :major production
people in the plant, The other two are
similar people but this is one plant, as a
matter of fact, one building in a plant come
plex,

Ag you can see here, (indicating),
they are getting down toward people who are
less involved with production, down to the
managerial personnel and you can see the way
the exposures follow as you get to more ad=
ministrative type people as it falla off,
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The next one, I think is of inter=-
est. This is a series of successive avere=
ages of surveys that we have carried out,
This 1s for a particular plant and the two
carves, one of them is the maximum exposure
in the vlant, 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
see here, this is thirteen thousand integrations
per minute per cubic meter of uranium which is
on the order of two hundred times the permiase
ible level and the average here about 50 times
the permissible level when we first went into
the pliant.

Shown on here are the various things
that were dona to correct the conditions,

Here we install ventilation and
putting in the "“sealing"eystem, At this point

“we increased the ventilation because it wasn't
quite enough and here we have covered the
floor with gratings because this was a rolling
mill where the material was being dragced

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 piok it up and
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as you can see the concentration successively

decreased to well below tolerance towards the

end of a period,

This goes from 1948 to 1953.

With this date we were able to dew
eigen 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 mi11 which ie
in the Fernald plant.

¢

I think there 4s one more slide.

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

were we hay? plotted the observed
uranium in bone, These were actual ssmples
from people who died or from whom pieces of
bone were taken and plotted against this is
a predicted amount of uranium in the bone
and this prediction is baced on the air sampe
ling data that we gain during successive 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 manipulations that the
predicted data was put through.

I think probably I can swing right

into the second part of my presentation which

4s the open field burning experiment,

I think I can save a little time on

this one,

The matter of Aisposal of waste
materials from all of the Commission actie
vities 1s a very big-one, It is big mostly
from the standpoint of economics and probably
more important because it is very difficult

for us to define the hazard which might be
involved.

We know that uranium, I don't mean
uranium, but radioactive material is very eas-
fly measurable and «almost anyone can pick up
very, Very amall quantities ofit,

In all probability the denger to the
general population or to any individual from

handling of uranium is pretty comparable with
that from the handling of lead or meroury or
other materials like this and yet, no one
would even consider that it would be neceseary
to be extremely careful about disposing of scrap



materials that are conteminated with lead or
with mercury whereas, with materials that are

contaminated by uranium we have, we feel, a
very great responsibility, So that, until a
careful definition of what the hazards are is

arrived at, we are going to have a lot of exe
pense in disposing of materials of all types.

One type of material that is genere
ated in tremendous quantity 19 simple, burn
able, low level, contaminated waste material
from laboratories,

This is Kleenex, absorbent paper
and just cover paper and various laboratory

grdgets, like clothing, thet is gloves and
cover clothing and wood materials, rubber
materials and in every laboratory oreration

these are generated in very large quantities
and at relstively low levels of activity.

“4.7. * We were more or less pushed
into a position of evaluating the necessity

for this, by one of the operations wanting
to use the Lake Ontario storage area as a
disposal dump for thie material.

They baled all of their burnable
materials and put them in cratea about 500
pounds to the crate and shipéd them’a relatively

Y
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short distance, to the Lake Ontario storage
space and we accepted them and put them in
an old disused building until they got to
the point where we juet couldn't digest them
anymore, It was Sust tremendous amounts of
etuff.

Ye decided at this point, “well,
why don't we see if there Len'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, end put it in a place somewhere
and burn itj just get rid of it and forget
about this business of baling it up"?

Baling and shipping to a storage
area igs actually a relatively inexpensive
way to do it,

In many cases the stuff is loaded
with concrete, taken out and dumped.

We 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 mate~W-
rial and the third one with about eight tons
of material,
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We burned them and we 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 slide quickly,
what we found,¥ery briefly, these are the
three successive experinenta,

This is estimated activity and
it's estimated from the ash and from what we
found to be dictributed, This was eight tenths
of milliocurie, two millicuries and seven and
the per cent reduction in the ash, that ia the
residual material by .way. We had thirty per
cent left, that means there was a lot of glasece
ware end metal parts and in each of thece cases
approximately ten per cent, so we got about a
ninety per cent reduction both by weight and
by volume,

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

In the fallout, now this fallout was
measured by the same tenhnique that we used in
the general fallout measurement, thet is the
distribution of sticky papers elevated above
the ground,



 

In the fallout we found 2/10ths
of a microcurle, total fallout that is ine
tegrated over the entire area that was
sampled in the first case 20 microacuries

and 50 microcuries in the last case.

We also measured the activity in
the alr at 25 feet away from the fire and
in no case was it above four disintegrations
per minute per cubic meter either of alpha or
of beta activity, The maximum distance as we
dietributed the stuff and this is distance to
actual background megsurements with about a
thousand feet in the case of seven tons of
material.

To give you some idea of the appear~
ance of the experiment, I have a small chart
here that will show how it was done. This
was & second exveriment and we had pretty

food wind predictions on this. The atmos-
phere was pretty stable and therefore we set

our sampling array only at a 90 degree aro

awry from the burning,

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

The entire fallout occurred within
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a considerably narrower area than we set
our sampling stations out, end we plot here
the disintegrations per minute per square

foot against distance from the site.

The fallout is pretty good with
the end occurring at something like six or

seven hundred feet anda plot of the pre-e

dicted, that is using the theory or the
various theories of diffusion, a plot of the
predicted fallout falls almost identically
on this line.

It's really a very good fit 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, Wa weren't very happy
with the wind direction, eo that we actually
set our samplers up on annuli out on two
thousand feet, that is twentyefive, 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 point and then
just seemed to stay there,

They looked very curious when we
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examined the deta end it immediately occurred
to us that maybe something was interfering

with our analysia.

There was a drizzle and rain
throughout the dey, and we went back to our
fallout information to find out waa eomebody

else experiencing a similar phenomenon, And,
sure enough we found that this wae done at
Buffalo and the cities of Detroit and Cleve-
land each had fallouts of the order of 500

disintegrations per minute per square foot.

And so we feel a little bit secure
in saying that the fallout line was like this
and then 414 in fact, level off because we
were hitting a ®rombé degree background,

Deducting this figure, 2 think we
deducted 400 disintegrations per minute per .-
equare foot from the data which again gives
us a fellout curve which is not nearly as
good a fit to the "Sutton® equation as the
other one is, but putting the proper pira-
meters in, it does fit pretty well.

And, so we believe that we have
this thing pretty well in hand, That the
amount of contemination from such a burne
ing is very minimal, It could not poseibly
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A VOICE! Would there be any

advantage in having a low stack?

MR. HARRIS: Hardly.

A VOICE; Would it increase the
exclurion area somewhat?

MR. HARRIS: It would increase
the distance away, that the material would
be found.

MR. EISENBUD$ Boys, the nuisance
is from the smoke and not from the activity.

MR. HARRIS: I think this lact

time that I showed that at ebout four or
five hundred feet we had reached a background
which was found to be at Cleveland from tests

gomewhere, We are not introducing a great
deal of material into the air.

MR. BUTENHOF?S? Doeg this increase

the type of combination that you find in the
ordinary laboratory?

MR. HARRIS: This was a general
laboratory waste.

MR. BUTENHOFF? In the cace of some
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specific operation where there might be more

volatile stuff --

MR. EISENBUD?: You have to know
what 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 dsenger~

ous, particularly volatile material, you have

to be concerned about it, but a normal waste mate=
rial. of this tyne could be taken oure of,

MR. EISENBUD: KHere'’s a radiological
laboratory which for many years has been baling
waste paper at the cost of €250. a bale, shipping
it 300 miles for vermanent storage whatever that
is supposed to be and we acked them to do this
experiment on trial, and they said, no, they
had public relations problems and they wouldn't
even discuss it with us, And so we did.it,

In burning these eight tons, it
cost them $2000, to package thie and the cost
of the experiment was very much less than
packing this material if they took care of
the burhing and storing and this is the kind
of thing where you see the opportunity to do something

where you are concerned, both with the health
hazard and also at the same time, the economics
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in operating problems of thece operations.

It is very important I think, to
emphasize the combining of the velue of
tolerances and how they arrive at them, the
methods of sampling and the problems then-
selves and the economic factors that go into

the implementation of them.

DR. WESTERN: What do we do with

the ach?

MR. HARRIS; The ach in this case

was bulldozed into the ground; it remaing re-
latively low level activity, You see they
started with only millicuries of materisl.

DR. WESTERN: I accume you are
looking forward to a general use of such
procedure. What would be the general ad-
Tice as to the disposition of the ash?

MR. HARRIS: If the area were
large it could be buried in the ground right
there, If the area were small, if it reo
quired to get rid of it, you have reduced
the bulk and the weight by ninety per cent,
so that whatever other procedure would be
followed, would be followed for only ten per
cent of the initial material,
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DR. FAILLA: Thies other land, who
controls it?

FR. EIEENBUDS This is Atomic

Energy Comeission property up on Lake Ontario;
4t's been up there for many years ae a storage

area.

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

MR. EISENSVD: You see they only
had a millicurile or so per bale, and if they
burn it during the dey, they ere ' aischarg-
ing into the air something like ten micro-
curties,

DRe FAILLA! If you're doing that
for twenty-five years -<- ‘

MR. EISENSUD: If all you dis-
charge igs ten microcuries per day, you would
still be all right.

In other vorda, if you head it in a
test tube you would. ut it down the sewer
would you? But becauce it wacn't in a test
tube, it was in a paver, they baled it up

and wanted us to store it permanently.
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It contains a very small amount
of radioactivity.

DR. FAILLA$ The thing that I
have in mind, @ small amount in one place
ie one thing, but a small amount all over
the United Ststes 1s another thing. So
thet there is a limit as to how far you
can go with this.

Eventually, if there 1s a trenend-
ous increase in the use of radioactive
material, thet would-be something to consider.

MR. EISENBUD: This is not a pansae
cea, Well, now it isn't generally realized,
but the A.E.C. was well on its way to corner=
ing all of the serap metal in the country bee
cause of the policy that we had of not ever

diecharging through normal chennels of trade
any piece of mete] wnich is contaminated with

radioactivity. This oan obviously only go
on for a oertain period of time until finally
you've got a corner on all of the used metal
in the country. -

To give you an idea of the magnitude
in the problem at Oak Ridge,which has, ZI think

the largest pile, h=d@ six million dollars of
steel piled up by 1953,
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: We had some up in Lake Ontario
and so we undertook to find out what happens
when you emelt the steel and we found, as
John Herley predicted, on chemicnl grounds
that the uranium went up into the slag and
the steel came out clean.

o
t
e

Ag a result of thie, the maes fer~
rous stock piles of the Commission were liq-
uidated at a tremendous asving and all on the
basis of an experiment that cost about a

thoueand dollars,

Now, we are following that up with
similar surveys because we have tremendous
stook piles of nickel, copper, platinum and
other metale, Ur, Kievin is going to tell
you about that,

MR. PAUL BS. KLEVIN: During the

course of feed material production ef the
various A.E.C. production sites, large
emounts of equipment came in contact with
uranium bearing matertal.

When this equipment was teken out
of gervice either due to upsets or to dis-
repair, it was placed into a sorap category.

It was the policy of the A.E.C. not
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to dispose of any raterlals containinglevels
of activity that may have adverse effects on

Andustry or on public health,

Ag Merril just stated, there had
been a vast accumulation of ferrous steels
during the course of years and due to some

of the studies made by HAEL. The policy
of the A.F.C. was set to allow for the die-
posal of these ferrous steels providing cere
tain restrictions in material = uranium
material content were met.

Also, a3 Merril stated, we have
accumulated many millions of dollars worth

of non-ferrous material, such as atainless
steel, copper, nickel, aluminum. It is
our belief with restriction, the A.F.C.
policy to cover dicposel of non-ferrous metals
and also contamination of other than uranium,
and equipment for re-use as well as sevnp, the
purpose of our study was to obtain information
which may lead to the liberalization of dis-

posal rerculations,

A study was made on copper, nickel,

aluminum and stainless steel scrap and the
purpose of the study was to determine the

anount of uranium picked up by these various
metals during service; the effect of
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melting these metals on the uranium content
of remelt and also the regidual radioactive

ity in the metal ingot.

And alco, to determine whether or
not the treatment of this material would
show any adverse effects on either the public
health or industry,

Our investigation consisted of ob-
taining gcrap of the various metals from
A.E.C. production sites, such as Oak Ridge,
Moelinckrodt and other sites and also to ob=

tain samples from the National Bureau of
Standards of the same metals prior to the
years when the Atomic Energy Program was in
existence.

Surface measurements were taken
of the scrap with smears of examination of
the material were also taken and duplicate
drilling samrles were made on the scrap and

there samples were held for analysis.

The melting of the stainless steel,
nickel copper and nickel stainless scrap was
done in an Ajax high frequency furnace at
temperatures ranzing from 400 to 600 degrees
Fahrenheit above that of the uranium meiting

temperature of 2100 degrees,
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The slag or drogs was separated
from the remelt and held for analysis,
Thirty pounds of aluminum was melted ina

gas~fired furnace at a heat of meit, 1400
degreee. The top inoh of the aluminum
ingot contained the slag.

In order to obtein the worst
possible conditions from a potential dust
and fune hazard samples the orerations
were performed in arenas where no ventilation

existed except for natural draft.

Air dust samples were taken directly

from the remelt crucibles to obtain the worst

operating conditions,

After remelt, surface measurements
were again taken with alnha metere; smears
were taken of the ingots and elag where
possible and duplicate samples were taken
of the ingots and the slab, duplicate
drilling samples,

Could I have the first slide,
please?

In the nickel, we have here the
conteminated scrap, the remelt nickel, the
slag end the National Bureau of Standards
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sample that was obtained, produced before
1942.

In our surface measurements with
the alpha meter, 1t showed that we had an
average alpha contemination of approximately

12000pver hundred centimeter square smesera
taken and analyzed assimilation count showed

that we obtained a emeer, a removable cone=
tamination of this figure, (Indicating)

Analysis of the duplicata drilling
averaged2900 and 25 microgram unite per gram

of nickel, A remelt showed almost neglig-
4ble of contamination on the alpha meter,

A smell amount of removable alpha
as evidenced by the smesrs and a walue of re-
mneilt residual uranium contamination of 1,25

micrograms U per gram of nickel which 1s com-
parable with the pre-produced nickel obtained
from the National Bureau 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,please,

The nickel stainless melt wag come
posed of ten per cent nickel, ninety per cent



70

 

harm anything ahywhere, and if you've got just
a little bit of area - this is a thousand feet,
4f you got just a little bit of area, it is
possible to burn a tremendous amount of stuff;
seven tone of material at one time ia a lot
of stuff,

We feel this 18 a very good wey to
get rid of this material.

As soon as we get our things in
order, we will recommend that this be done
and that these laboratories that have this
large quantity of material, just forget about
4t and burn it and not be so concerned about

spending money on it. .

DRe FAILLA: Did you say that 99
per cent of the material remained in the

ashes?

MR. HARRIS! Ninety-nine ver cent
remained in the ash, os

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

MR. HARRIS? From the other one
per cent; that's right.

~

 



a 62a——

‘stainless steel, The contaminated nickel
was again of the same amount used in the -
previous study and that contained the bulk
of the uranium contamination.

In the remelt we found readings
that were negligible in the nickel stain-
less steel and the residual radium contan-
Anetion was the same as that found for the
pre-Atomic Energy produced N.B.&. standard
as was expected. Fost of the contamin~
ation came off with the slag.

Next slide, please,

The stainless steel remelt, in that
we found a similar situation, In remelting
the ateinless we found thot our sub-surface

sample was comparable to the sample produced
that we obtained from the National Bureau of
&tandard8.

The major bulk of the contamination
came off in the slag, We found in the top half
surface some slag of contamination of 50.5

milligrams of uranium per gram.

Copper semples were obtained from
Oak Ridge and put in three batches; those that
showed alpha contamination of 800, 4,000 and
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12000 as evidenced by the alpha meter read~
ings and these conteined en average uranius

- oontamination of 1,663 micrograms per gram.

The remelt copper showed neglieg
gible surface activity and, as we expected
the remelt copper. -.- showed a very amall
percentage of uranium = residual uranium per
gram of copper and thie compares very favor-
ably with the vre-Atomis Energy produced

copper semple,.

Next slide, please.

We found thet the contaminated
aluminum showed the highest-amount of cone
tamination of any of the nenples that we

analyzed, 4980 micrograms of U per gram,

The remelt showed considerable

surface contamination as evidenced by both
the drillings and also by the Juno meacure-
ments, The slag contained anproximately
half the contemination shown in the original
slag and thia is probably due to the fact of

aluzinun’s affinity for oxygen, having an
affinity greater than any other metal ore
including ureniun, And therefore the uran-
ium was not allowed 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.
That 4s all.

In eummary, the uranium surface
contamination was successfully removed by

remelting dll metal investigated with the
exception of aluminum,

Some other means of separation
of aluminum contsminnation should be ine
vestigated; possibly the addition of
fluorides or some other fluxing material

' 4Anto the melt would permit a more complete
transition of the uranium into the slag.

The results of the air duat |
BSemples taken ehowed no health or industrial
hazard to exist during the remelting. Ree
melted nickel, nickel stainless, copper
showed residual U contamination comparable
to those found in preeAtomie Energy produced
metals,

Aluminum scrap was not suocesse
fully rid of the uranium contamination by
melting because of ita preference for oxygen
therefore an investigation should be made.

It 4s our belief that the A.E.C.
o
A



 

policy on scrap disposal should be expanted
to permit disposal of uranium, contaminated
stainless nickel and copper with the present
restriction,

The disposal of the contaminated
slag can be accomplished by selling the slag
to slag processergor, if the economics are
not feasible, it can always be dumped at
gee or disnosed of on land,

MR. EISENBUD! Thank you, Paul.

DR. BUGHERS: At the time you
were working on this steel recovery, there
was also millione of dollars of piatinus,
contaminated platinum stacked up and it was
hoped that out of this would also come some-
thing.

Dy you know what has happened on
that?

MR. ELSENBUD: This is a little
bit more complicated problem, What we did
was set up a research contact with Baker
and Company and they had devised a small
pilot plant and all of the contaminated
platinum in the country ie now going into
this plant in New Jersey where it is being

—
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reprocessed at a rather nominal cost, bo
that the stock pile has been liquidated,
but this was not something which we could
do here,

DR. BUGHER: At leastthe problem
has been solved.

MR. EISENBUD: I eimply want to
point out thet while these studies are not
of great scientific importance, they are
extremely useful and I cannot over-emphasize
the economia importance of studies of this
kind nor the fact that the need for such

etudies can come from anybody except one

who is concerned with health hazard because
their plant engineer doecn't know that,

He hes a number that he doesn't
know the origin of, and he lives with it re-
gardicss of cost becauce that is hie instruct
ions . But it is the person who originates
the criteria of the maxinum permissible
levele that has to see the need for studies
of this kind and the studies, the other studies,

Astociated with this kind of effort,
there's a rather lerge analytical program and
I'm going to ask Mr, Whitney to simply sumnar~
ize the types of analyses that his laboratory
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hag to do for the Industrial Hygiene Service
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
Hygiene - these sare the bioeagsay samples
which concern uranium in uranium air dust
and soil or whatever it may happen to be that
they go out and get samples for; also small

quantities of beryllium in air dust or urine,
radium periodically, rafion in breath samples,
thorium in urine or sometimes in soil semples,
fluoride sulphates in air dust,

I think we have done a few and also
e011 samples for background data at various
plants about to be started,

We also have a sunshine program for
which we mak2 “serfium", strontium, some iodine,
barium and various other chemical analyses.

We have had a program which has
followed very much the same type of radio=-

chemical analysis including a few others
such ag zine and rutheniun,

We had an fodine program during the
early part of the year,
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Summing up in the dliowagsay progren,
we hed some 8,400 samples which were analyzed.

In the other major programs in which
we have the monitoring program, the world-wide
program, we analyzed or at least processced
86,000 samples during the past year.

Thece 86,000 senples were combined
into some 1700 samples which were analyzed
for strontium and for mixed fission -° products,

The iodine. progrem = there are about
OO samples which had severnl different types
of anrlyses right on them,

The sunehine program - and this ine
cludes at least 150 melt samples, had some
2700 enalyses made for this program, "Petro1®
-- about 1200 analyses were made giving us a
total of about 102,009 (T'm not being accurate,
but it is within lessthan one per cent of
that figure) about 102,000 samples or analyses
were processed in this laboratory this past
year. And this {gs an increase of about thirty

per cent ovarthe previous year, TI can break
this down in any way you want,

DR.BUGHER$ What did you do in
your epere time?
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MR. EISENSUD: You will find as
we go throuch the leboratory later on, that
we have had to design a great many macs pro=
‘duction procedures in order to handle this
large volume, The laboratory is interect=
ing from that point of view alone.

Now, we will go on to the surveys
which hays been undertnken of accelerators
operated by the Atomics Ene ommission
around the country.

This survey was undertaken at the
request of the Research Division because of
the general requirement to estrblish between
the covers of a single report, all the ine
formation about radiation hazards, around
operating accelerctors so that some general
conclucicngs can be drawn and some general
criteria adopted, Mr. Solon is going to
describe that program,

MR. LEONARD R. SOLON? One should
describe the motivation for this program site
for the general effects of the radiation

field.

There has been a total of twenty=
two cases of particular abnormality reported
in the literature since 1949 ana Ben by

 



Abels and Kreuger since 1949; seven 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 accélereted produced cataracts to
my knowledge since 1951. And particularly
the 6th Conference on radiation cataracts
aid not report any additional cases which

perhaps indicates that something successful
ie being done in combatting this problem,

The accelerated vrogram of the
Health and Safety Laboratory has included
a total of 30 accelerators on the East Coast
to Berkeley, It's included four major
synchroe-cyclotron sites; 4t included a large

proton lineal accelerator at the University
of Minnesota, 10 cyclotrons and a miscel-
laneouge number of generators, betatrons,
electrons, synchrotrons,

The survey is established through
the local Operations Office, In our own ©
case it will be done through our authorized
representative; in the event of remote places
such as, let us say, the University of Indiana,
Purdue or Illinois, it's done through the
Chicago Operations Office,

por a



———-—

Contact is not est-blished direct—
ly with the university and a preliminary re-
view of the situation, the floor plan, re-
presentative, current intensities and whatnot
are gone over and we make a very strenuous
effort if we can, to do a current survey with
the health-ephysics repreeentative at the unie
versity with the instrumentation that he has

available,

We visit typical sites, we look at
the publie unregulated area, the occupied
areas, the occesional occupied areas; we stay
out of areus where direct personal oocupancy
is no factor,

At the termination of the survey

which fa generally of a day to three days in

duretion, we sit down with the safety people
or the health-physics representatives on the
site and kind of review with them our general
inpressions, sone observations that we have
made and some observations that they have
made which may be new to us end at the cone
clusion of this, a written report is made and
relayed through the Operations Office to the
contrector of our findings,

A little better picture 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.

This ehows the nucleus of our
neutron instrumentation, To your left
you see a FaillaeRosel Tissue Equivalent
Chamber; to your right you see a carbon

dioxide filled graphite walled Lonization
chanber surrounded by aluminum and down
below ~-- this is the Tissue Equivalent
Chamber and thie is the carbon dioxide

filled graphite chamber, (Indicating)

These devices are used in cone
junction with vibrating electrometers,
This is a BF~3 long counter, a device for
measuring specifically neutrons between
thermal and roughly up to three with a

flat flux kind of responce,

This particular vhotograph was
teken at the large proton "lineal" accele
erator at the University of Minnesota at
that time operating at forty MEV and they
are going to have it back to their full
capacity of sixty-eight NEV.

Can I have the next slide, please.

This represents one of the practical problem



that one ancounters in an accelerator sure
vey. This photograph was made out at the
largest electron linear accelerator in the
United States, the one at Stamford, with a
noninal value of 1 BEV, but which was actue
ally operated at 670 KEV and here one sees
a shield around the 200 Ionization Chamber
instruments to prevent RF interference fron
the ‘*esolotron# accelerator vith the
@lectronics of our measuring device,

Next slide,

Now, in casee where one can use
portable survey meters, there are such situe

ations as DC accelerators, Mr, O'Brien will
touch on some aspects of that problem that are
commercially available, a few reasonably good
type of devices,

Inspection is being made here of
the shield at the Cockroft-eWalton generator
of Bertold, of the Bartold Foundation, This
generator is being used to acceleratedeutrons
bombarding a tritium target obtaining 14 MEV
neutrons and a number of our laboratories is
making a survey using a.. Sointillation Detector,
It's a scintillation type detector.

May I have the next slide, please?

ase
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Now, one finds neutrons in many
places and one finds neutrons in perticu- ©
lar not only inside the accelerator but
while renoved from the accelerator,

This photograph was taken at a
single cyclotron site of a large Eastern
University which some of you undoubtedly
recognize, the University of Rochester,

The situation has since been
rectified, but at this publio busi stop at.
the time of the survey, the neutron inten]
sity was something of the order of 300
neutrons per square centimeter per second
for fest neutrons or roughly ten times the
maximum permissible exposure rate, Howe
ever, thia is of course for a forty hour
occupency, (Lauchter). And that's a long
time to wait for a bua,

It does however noint wp the need
for public unregulated areas -if making
these types of measurements because the
public is one group of people we want to '
protect °

May I have the next slide, please?
(Laughter.)

This 1¢ another phase of the same

OP
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thing. This wae an older cyclotron, It
happens to be -=- this is in no sense a re-
fleotion on the cyclotron or its operators

but it 1s more or less typical,

This is a gmail cyclotron at the
Sloan Laboratory at Yale University and
right where the stone is in this picture,
the level wae of the order of 200 neutrons
per square centimeters per second, This
happens to be a sidewalk outside the cycloe
tron building, This situation has also
since be rectified, °

May I have the next slide, please?

Thia photoctraph is not that of
some prehistoric monument. It is thrown in
to represent the economic problem in the
shielding against fast neutrons originating
at a high energy, particularly a high energy
synchro-cyclotron site,

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

An accurate survey must point out
the permissible neutron flux within a reacone

able value, otherwise one 1s going to go into
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really massive 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 concreta,
Eighteen inches of loaded concrete can re=-
present an investment of many thousands of ;
dollars for an adequate shield. ,

Next slide, please?

This shows a picture taken at the
State Univereity of Iowa, where the CO,
Ionization Chamber and Tissue Equivalent
Chamberis being used to evaluate not the
neutron hazard but simply the back electron
current in a Van de Grasf accelerator.

The levels here were reasonably
high, It was simply a question of determine
ing what they were.

Next slide, please?

Again, if you have a portable, if
one ig dealing with a direot current machine,
it is desirable to make use of . portable
equipment,
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This 18 a Scintillation Detector
using a five inch orystal and a five inch
photomultiplier based upon a Hornyak de-
sign and built in this laboratory,

Next slide, please?

Well, that is the end of it. I
should just like to say what our general
overall impressions were with respect to the
thirty accelerators that we have visited and
that are more or less representative of 2C0
accelerators or so in the United States,

Ye do not think that there are
large numbers of people being exposed ex=
cessively to high level fast neutrons, As
a matter of fact we think the problem is
quite 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 technically proficient people
at the accelerator site to receive the total
site exposure, that is, if there are eleven
people wearing film badges and technically
resvonsible for exnerimentation, one will
find two peorle heave received a total site
exposure over a period of a couple years.
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Another point that should be
made in this connection is that the bio=
logical information upon which our aexie
mum permissible exposure levels are large~-
ly based, have been nlmoct entirely derived
from experimentation from fourteen MEV
neutrons and less.

The Commission 4g now in the pro@-
cess of erecting an accelerator at Brooke
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 biological informe
tion on which our maximum permissible exe
posures are based upon, experiments were done
at a much lower energy.

One can argue from physical consid~
erationg like linear energy*transfer and
specific ionization that such extrapolation
is admissible, But until the biological
experimentation actually at these high ener
gies is really done, it seems to us ve must
regard this as simply scientific hypothesis
that has yet to be proved.
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In terms of our own evaluation
of permissible levels, taking into account
the time factor, we feel that still the un-
certainties and the blological effects <=
the uncertsinties, the watchword in terms
of evaluation in this radiation field
around particle acceleratora is reasonable
in degree.

MR, EISENBUD; Thank you very

much, Mr, Chairman, I don't want to deny
the committee the opportunity to ask ques=
tions. .

I have teen going slong at a feirly
stiff pace here because of the time schedule
that we have arranged. I have forty-five
minutes at the end for questions, we can
utilize 1t at that time or we can distribute
4t.

DR. FAILLA: Arrange it the
way you ferl best,

MR, EISENBUD: TI prefer to wait
until the end because I would like to cover
the progranr,

Let us put O'Brien on now, That
will be a paper on Neutron Instrumentation
Problems. And then we will hear from Mr, Bilatz,
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MR. KERAN FP. O'BRIEN! The Neutron
Instrumentation in use by our laboratory has,
as its purpoce, the measurement of stray rad-
{ation in occuplable and potentially occuplable
areas often in the presence of gamma radiation
of magnitude on an ionization basis and over a
wide range of neutron energies.

There is a further complication: in
that we are visitors and potential visitors to
200 accelerator sites and therefore our visit
nuet be brief,

The instrument muct be excentially

portable and the information ia derivable
from these instruments, It must be reletive=
ly clear and unambiguous.

We have mafe two approaches to the
solution of this problem. The first is the
use of ionization chambex.; cha measurement
of ionization currents from chambers with
walls and filling of a suitable material and
the second is the use of instruments which are
essentially proportional eounters,

The fonization current produced in
en fonization chamber is eseentially propor
tional to the energy deposition rate in the
wall material at a depth equel to the wall



thickness as long as the cavity is either
sufficiently small or if the filling 1s of
the same gros2 atomic composition as the
wall material itself,

We use three types of ionization
chamberg in our survey, The firet is the
Failla-Rossi Tissue Equivelent Chamber, the
secong is a Graphite Well Carbon Dioxide
Filled Ionization Chamber and the third is
a Polyethylene Moderator Steel Wall BF
Filled Ionization Chamber.

A Tissue Equivalent Chamber is

composed with a wall and filling of the
same gross atomic compogition as average wet

tissue.

This meane that 1t measures the
tissue dose rate at a depth of 3/5ths of a
centimeter, It has one disadvantage due
to the currently accepted RV of 10 for fast
neutrons. Equal ram dose rates of radiation
of different types do not produce equal fone
ization currents,

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

The BF3 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 Badiation; the Graphite Chamber
hae a negligible neutron response so that
the two of them oan be used for the purpose
of measuring the gamma dose rate and the
neutron dose rate,

’

fhe relative response of the BF
Chamber to neutron radiation is an orier of
magnitude greater than that due to the
Tissue Equivalent Chember, And so, this
improves the reaolution as it were,

The response of the Tissue Equie <
valent Chamber except for possible variations
of the dose delivered in the human body from
multiple neutron collisions as opposed to
single collision is essentially 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
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deposition rate is the critical pirameter
and this depends only on the dose rate.

This ig not the cace for the BF
Chamber, nowever, The fonirzntion curren
produced in the BF3 Chamber is proportional
to the number of fret neutrons which have
been thermalized in the sixth centimeter
polyethylene moderator and this depends on

_ energy.

According to Enyder and Neufeld,
the ratio according to fast rem rate at
five MEV and the depth of gix MEV in
tiseve is ten to one, but at ten MEV it is
only one to a hundred.

All our instrument calibrations
are done in terma of polonium beryllium
and plutonium beryllium neutron sources.
These have essentially the same spectron

and so for the calibration of counters,
counting time instruments all that is needed

to know is the output of the source.

However, for instrunents suoh as
fonization chambers, which are also sensitive
to gamma radiation, it is necessary to know
the gamma output of the cources,



This was done in this laboratory
by oslculating the millirem output of the
neutrons that is to say, eslculating the

number of millireps, the number of neutrons
required to produce a millirep and then using
the Tissue Equivalent Chamber with a atanderd
radium source encapsulated in a half a milli-~-
meter of platinum, The unaccounted dose
rate was attributed to the gamma dose rate
of the source.

All our measurements are reported

with the lonizetion ehamber in terms of the
polonium beryllium equivslent flux, This
flux is not necessarily the same as the
flux, the actual fiux in the region, It
would rerély be the soase except under rare
conditions among which would be the case
of the stray radiation, energy spectrum
which was the same ag that of polonium
berylliuns,

However, the ratio of a flux to
a permissible flux at a given energy is *
strictly proportional to the dose rate,

Under ordinary use, we uce the
Graphite and the BFs Chambers to evaluate
the neutron and gamma dose rates, These
are converted to millirem per hour and then
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compared with the value the total tissue

dose rate as is measured by the Tissue Equie-
vaient Chamber and this means that the Tissue
Equivalent Chamber is a measure of the valid~
ity or the measure of the integrity of our
values.

The Ionization Chambers are primary
stray radiation measurement instruments, they
are little affected, althouch to some extent
but they are little affected by RF pickup end

do sudden variations in the radiation field.

It 142 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

gies than heretofore.

One big difficulty in the use of
these ionization chambers is the weight of
the electrometers which we require,

The ionization currents are pro-
duced at about ten to the minus thirteen

anperes. It ie therefore necessary to uce

|
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a vibrating electrometer with each one of
them and they are quite heavy. If an
accelerator is built so that potential
radiation havarda exist on many levels of
the building, and this often happens, a
survey can become quite strenuous, (Laughtere)

The development of a portable DC
émplifier with sensitivities that range down
to this region would be quite a convenience |
for us.

We could, had we a sufficient
number of ionization chambers which we don't,
use them as condenser chambers with a single
electrometer. This is an approach that we
have tried.

Whenever possible we use propore
tional counters to supplement the information
obtained by ionization chambers, —

. Due to the great flexibility and
form of sensitivity which enn be achieved
with these things, the information obtained
from such instruments can be quite valuable,

The long counter, the HangoneNeXibben
BF, Long Counter, is the most sensible,reliable
and generally accurate example of such an

 



instrument.

It uses a nuclear inter-action
to favor neutron pulses in a cirsuit to
accept only those pulees greater than a
precept pesk voltage fo discriminate

neutron produced pulses from pulses pro-
duced from gamma radiation,

The Hornyak and the Hurst
Proportional Counter are both survey type

Anstrumente, The former uces the light
pulses produced in @ zino sulphide lucite
sointillator and the latter uses -= well,
in the first -éase they are produced either
by recoiled protone with the lucite or the
reacbion protons from the sulphur reaction
and the latter uses the recoil from the
ethylene filling.

Eince’ both of these = since the
pulse heights in both of these cases depend

con the kinetic energy of the instant neufron,
there are fluxes with sufficiently low ener~
gies that will not be registered by the counte
ing instruments. |

In other words there are low energy
cutorfs below which these inetruments will
not work.
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With the Hornyak, this occurs at
about 400 KEV and with the Hurst this 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 is the cace
when the maximum original energy of a neutron
occurs at about 15 MEV.

There exists a high energy basis in
which the hydrogen cross 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 about one barn in 10 MEV and 2/10th of ‘«
barn in 40 MEV,

Now, since most counters either
raise a count when a pulse ie higher than
the precent peak voltage, this mesns that
due to the emall size of the instrument and

the decreasing cross section it is difficult
to get reliable results when neutron being

measured has energies higher than 15 MEV, the
long counter recponse ia down to about 85 per
cent at 5 MEV due to the increase in the rean
free path of the instant neutron in the paraf-~

fine Jacket.

a,
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This instrument however, has its
pulses produced by the neutron of a reaction
with boron in the filling and as a result,
it's responses is essentially flat down to
neutron energies of about 10 KEV.

Now, the biacing circuit is de-
signed then, to accept pulses which are
greater than the minimum to discriminate be-

108

tween ambient nolee and radiation of other types.

There's another way in which you
can fail to diccriminate between neutron
radiation and radiation - well, specifically
ganma radiation and this is in the case known
as gamma "pylo®,

This 19° desipned on the asecumption
that the incoming pulses can be meoognized

ag individual events.

This ia the bias level. Now, ordi-
narily, if they come in, the neutron pulse
might look like that roughly -- if the instan-
taneous dose rate is sufficiently large, they

are no longer resolved into individual events

and the gamma rate; pulse height then, is the
sum of the individual pulse heights produced
and as a result, may override the bias and be
counted as a neutron pulce,
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For thia reason it makee it
particularly difficult to use a counting
inetrument at a pulse accelerator site,

The average gamma 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 microseconds per second and
this means to get the instantaneous dose
rate one has to multiply the average dose
rate by at least 2500,

Our final 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 permissible flux in a particularregion,

At precent our spectro knowledge
depends on knowing the maximum originals
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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We hope to, in the future put
our spectro knowledge on a more quanti-
tative basis by the use of nuclear microg-
copy. Thank you,

MR, EISENBUD! The situation
in the field of neutron mensurenents is
probably the least satisfactory of all the
fields of inetminmentation in which we have
contractors despite the fect that many ine
dividuals become, as our Chairman, for exe
ample, spend a long time desling with many
of these problems. -

DRe WARREN: Is it fair to say,
Go you think that come of the biologics
test: objeots are perhaps as good measure
ing devices as we have,

MR, EISENBUD: I surpose this is
' true, Doctor Warren of the highsr levels and
over longer periods of time. It's pretty
hard to take the site of an accelerator and
get measurablecross-overs,

DR. FAILLA! Which biological
material?

DR. WARREN? I was particularly

thinking of cancsr,

[2
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It 13 12$15 now, tunch is across
the street at the hotel, it will be on the
table when we get there. We have an hour and
a quarter reserved for getting over there,

if
’
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eating and getting back, TZ think we can
have one more presentation before we go out.

I think your presentation would
lend itseif very well to a talk in the

laboratory, Why don't you plan to describe
this system during the tour and we will hear
now from Mise Naomi Haliden on "Beta- Ab-=
sorption Tec:niques"¢

MISS NAONI HALLDEN? In our
analytical lsboretory we are called uron to
analyze samples of a.lerge variety and bee
cause of the magnitude of the isotopes
that we are working with namely just in
some case, a few disintegrationa per minute,

Ve have to <-

A, Check the method by which we analyze these
substances and also check samples te cake
sure that if a sample hae been precipitated
we are sure that that is the Lsotope 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 we
cannot have a tremendous amount of equipment
to run each particular samrle, And so we
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have devised a method of running Beta Absorp=-
tion ° ourves with a simple eset up and alum
inus absorbers,

Other methods previously used for
Beta Absorption Technique place varying
thicknees of aluminum over a sample, the

Beta Emitting samples.

The curves are then plotted as
activity Versus this thickness of aluminun,
This {9 good for visual use, You can see
the shape of a curve or compare it with
another isotope that you may consider, but
for complex means, samples containing 1so-}
topes are possibly the worsé cace of
fiecion products, With very many isotopes
it geta rather tomplicated/

Other methods such as feather
plots use always end point functions, range
functions which means that you have to work
in very heavy thicknesses of aluminum and
our samples that we are dealing with some-
times range as low as one disintegration
per minute and if you are trying to be sure
that you have found strontium in a sample
ag counting one disintegration per minute,
it is very difficult to do this by any aba
sorption techniques,
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We try to work out some method
which will give ua a straight line function
because it is difficult to compare curved
shapes and we found that by using an inter-
mediate substance such as phogphoroug 32,
and plotting a log line relationship, that

is of activity transmitted in aluminum for
phosphorous versus activity transmitted of
your sample, you can obtain a straight line
relationship if you have an isotope emitting
one Beta particle that is one of a maximum
energy Beta,

Row, the first slide I have here
is the conventional method, This is the
phosphorous 32 and this one, The thick-
ness of aluminum versus activity transte
mitted in per cent and you see if you come
pare two curves like this it would be a
visual process just looking at shapes.

The second slide is the sane
phenomenon plotted on a three logarithmic
-- three cycle logarithmic paper and in thie
case, the tranemigsion of beryllium ia
plotted versus the transmission of Pao 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

ED
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4s that of course the line isn't straight
up here as it is down here, so with very
low activity semples you ¢*n run just a
few absorbers beginning with a curve and
determine the maximum energy.

The next slide is a two component
system and mathematically of course, two
Beta Emitters will be eimply the sum of two
straight lines and when you run the total
semple, you get the cumulative curve, extrae-
polating that and cubtracting your total
curve, you obtain these two straight lines.

We have ordered isotopes from Oak
Ridge and run in the order of a hundred of
them, and plotted each one separately to de-
termine the slore: of these lanes and then
plotted the slope against the known maxinua

energy. . ¥
t

The next slide is this relation-
ship, This fe our ecralculated slope versus
the maximum energy of the sample which you
see over here for just a few of the isotopes,

You can see there's a good empirical
relationship,

Can we have the lights, please?

=e
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Ag I said before, we have used
this quite extensively 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 lonium
and we have to determine whether the solution
is pure and then of course, in the case of
two samples, to see if the isotopes precipita-
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 urnnium and thorium waterg 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 it is in,

The last topic I would like to
mention is the elucidation of some of the
decay ~- in running a tremendous number of
these absorption ourves and checking with
standard N.B.8. data, we have discovered a
few discrepancies and one 1a a fairly well
studied isotope cesium barium 137, and mush
work has been done on this Lsotope spectro-
scopically, but none has been done absorption=
wise.

—



Since this is one of the most
sensitive absorption techniques that is
{in use today, and we have discovered dis-
crepancies, we are planning on submitting
this discrepanoy to physical review.

The percentages are given for |
two Beta particles emitted from cesium137
-- they abe .56 MEV and I believe 1,1 MEV
and the percentages are 90 per cent and
16 per cent and after purifying this iso- .
tope chemically and running many replicas
of the same sample, we consistently get
the percentages to be €0 and 40 and an
energy difference for this Beta for 2/10
MEV (indicating 1,1 on the board),

MR. EISENBUD? Thank you very

much,

Well, we have practically caught
up. We will have Mr, LeVine preeents his
material on the Central Beta Processing
Unit during the laboratory tour which will
be given at 1 $30.

So, after lunch we will assemble
on the fourth floor and we will have a tour
during the laboratory sand this afternoon we
will go into our fallout portion of our program.

(Whereupon a luncheon recess was takene)
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AFTERNOON SESSION
t

MR. EISENBUD: Two of the pre-
sentations will be best here and we 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 which
make 1€ possible to-do measurementa that are
ordinarily measurements in the field.

To illustrate that I want to get
outside of the field of health and safety
because occasionally we are called upon to
@o other things.

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

With tan: dncrease in the geological
activity six or seven years ago, this tech-
nique was no longer feasible and we put some

aah
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of the know-how that hae gone into the design
of instruments for health surveys into the
field, into the design of equipment of this
type,

Here is a probe which will be
dropped three thousand feet into a watere
filled hole, it will be sugpended on a ¢co-
axial teble and the depth at which it is
dropped will automatically be recorded in
the radiation levels = will automatically
be recorded and the whole device weighs
about fifty pounds, -

80, instead of drilling a four
inch hole, they drill a two inch hole and
we now have one inch holes,

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

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

A VOICE: Do you have the instru—
ments that were used on boats? *

MR. BISENBUD: 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
Eniwetok 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 is
necessary in the Pacific, These gave
warning that a fallout had occurred,

In that respect, why we say we

did not use good judgment in setting up the
limit of the instrument at 100 per hour, and
#0 it went off scall, but it did work up to
a certain point.

Now, to get back to the formal
part of the program. You have seen very
eketchily 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
system, Mr, LeVine is going to describe
the status of that system.

——_
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MRe LeVINE: ZT want to make a

statement that this ia not a low level
laboratory, (Laughter.)

MR. EISENBUD: He's talking about
laboratory.

MRe LeVINE: I think with a
hundred thousand samples that we get to~
gether a year, and the need to add aiditional
information such as instrument geometries,
accounting efficiencies, where the samples
came from, how o1d ft is -- all there other
factors to tally into the number of dis-

integrations per hour and per minute at tine
zero ~- the problem of manually handling
this data -- well, it's almost insuperable
especially when you can't get enough people
to do the job.

It 49 difficult to train verson=
nel to transcribe data accurately and al-
though we use fairly simple equipment with
a lot of people to get a set of reliable
data that you can take without question, we -
have to go to automation and this is ina
sense, this IBM system that we are developing
now,

Now, whether we put it on IBM punch
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cards or any other, is a matter of choice
for someone = Doctor Failla or someone to
sey, “this is the way we'll do it.®
Largely, we'll go to the IBM puncher.

The IBM punch caré has eight
positions of data with trelve digits and
therefore we oan put 80 digits of inform
ation across the card and put in such
things as sample number, what machine it

was counted on3; we can put in the machine
geonetry and a whole 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, while
this may wind up with a lot of wires, we use
the telephone technique in the sence that we
have ten lines in this direction going from
nine to zero,

Each 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 wire to put on a great deal,

fhe same thing occurs in reading
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back and counting fumbers, If we decide
our total count shall be ten thousand, we
will 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 completely;
we can account for the sample number and
we can cross correlate the sample with the

original data that came in with the sample
because it all starts on a punch oard, winds
up on this and it's crossed.

Our reasons for goingto this
system besides making computation easier,
is the fact that present and generally utile

lized number of recording systems ai6 poor,

A typical example, we estimate
that we'll be able to say on just 6 machines
using the savinge for the 6 machines alone,
$1,300 per machine per year repair cost per~
sonnel time and other things.

In addition 41¢ turns out that once



we start building modular types of equip-
ment we also will save on equipment, For
exemple, the Beta Tape Counting Machine,
and believe me these are estimates, but
we think that the Beta Tape Counting Machine
estimate which is built right now, costs us
$2,000 per unit for recording.

When we go to IBM and amortize
the IBM punch ecard installation on 30
michines, which we eventually expect to
get out, that the cost per machine inolud-
ing recording facilfty 1s $1,700. S05,
not only do we save on machines, but we
will also save annually on the cost of main~
taining that and our data is better,

I'a like to point out some of the
things we can get out of this. There's no
limit to the types of data we can feed in.
Should we want to get information to build
a multi-channel analyzer or have need to

order all the data from a multi-channel
gemma ray analyzer, could be fed into the
IBM cards and the data reconstructed directly
from the computer,

We can add orders of magnitudes
to the machine without trouble, For exe
ample, to punch the complete set of data
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out it takes lese than six seconds and even
if we have 100 machines, no mechine is going
to stand idle for more than about two minutes.

So that we save a grent deal of
time, facility and I think Just as well on
personnel, It will also require a less
trained group and have better data compiled
beoesuse of this ohenge,

MR. EISENBUD3 This is going to
be a trerendous involvement for us, Row,
we are going to get into another subject.

By way of background we learned
when we were asked to monitor the totals of .
the Westerm Pacific, the professional tech- |
niques of monitoring simply weren't ade-.
quate for what was expected as to the
pogsible fallout.

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

The techniques are well proven.



Actually, the techniques worked very well

during Ivy and even better during the other.
It ras a much better factor of accumulating
information after the March lat fallout,
The work began on the operational: staleaur-
ing Operation Wigwam,

Ye now have what we believe to
be a very practical procedure, This was
Gone in order to face the rather difficult
problem of monitoring several thousand

square miles in a reasonable period of time.

Mr. Cassidy is now going to tell
you about this, Unfortunately we don't have
an operating instrument here which we hoped
to be able to demonstrate due to the fect
that they are all being torn down to be put

4n shspe for the coming test in the Pacific
but the process will be explained to you by
Mr, Casclay

MR. CASSIDY: I will first try

to describe 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 Agenoles,

ZX would like to give them a little



bit of information on the nerial survey
system 20 that they might be better able
to use it for their own needs,

I'22 do this on a block diagram
basis etarting with the detector which is a
scintillation instrument used largely in
processing phosphorous and photo metron
tubee¢,.

There is one photomultiplier
tube which is a three inch tube and has a
plastic phosphor three inch diemeter by
four inches high and thia tube covers a
range of radiation from anvroxirately
five micro range to the 100 mild range.

The second tube is one quarter
inch tube with a one quarter inch thick
by an inch diameter piactic phosphor which
covers: the range from 10 MR to 200 ER.

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

The plsestic phosphor’... was chosen
because of the relatively good energy response;
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4t's much better than sodium fodine. They
have a small ‘optical® and mechanical strength
as Gompared to a sodium iodine tube.

The output of the multiplied tube
4s spread into the grid of a small filae
mentary type tube, Actuslly there are two
tubes in parallel, These two tubes give us
a characteristic which gives us alogarithmic
response so that we can cover approximately
five decades of information on a single
rangé.

The output ie fed into a recorder
which 1s connected in the plate circuit of
the amplyfier tube and gives you an indie

cation of zero to one mill which corresponds
to approximately five decades,

From this detector we go into
this recorder, (Showing it on the blacke
board). Then we also go into what we oall
a compensation circuit where a eignal froa
a radar house comes into this,

The eignal from the radar altimeter
4s fed into this circuit and combined with
the output of the detector,

The purpose here i¢ that with the

=<
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aeroplane you are above the surfnce of the
ground and ve want to get an idea of what
the radiation is at the curface or cloce to
the surface, 50, we have picked a value
of measurement at three feet as our fefer-
ence which shows approximately what a person
carrying an instrument on the ground would
use, before giving an estinste that is, of
total body exposure,

Over the course of several tests

we have developed a series of factors s0
that we can multiply the radiation intensity
obtained in the aeroplane by these factors
at any altitude from epproximately fifty
feet to fifteen hundred feet to determine
what the radiation of three feet per sure
face 4s.

The rader altimeter gives us the
absolute distance from the alroraft to the
surface and not to gee them or some other
arbitrary reference euch ag the barometric
altimeter would give you.

The DC signal is confined to this
and this comperisated signal fe then fed to
a telemetering unit which is called the ‘tele-
meter information station,

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

Actually what we do here ia we take

the DC signal and then convert it into first
pulses, the length of the burst to be proe
portionate to the radiation,

The length of the bursts as we call |
them vary anywhere from zero to three quarters

of a second from minimum radistion intensity
at a burst of three quarters of a second cor
responding to full acale sensitivity on any
range.

This is sent by a radio or telee
phone communication to the central atation
where the information is again reconverted
from AC back to DC suitable for driving
another one of thease recorders,

At this point which ig at what we
call the central plot, the path of the gir-
craft is also being plotted and this data
appears on the recorder which gives you a
profile of the conteminated area, is cor~
related with the aircraft's position in time
and a plot is then made of the area giving
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the density and position, the combination,

Up until now, we haven't used
radar to plot the position, Civil Defense
will probably have to go to something else.
They might have some ideas on thia.

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

The central station consists of

this unit (indicating) and the assoctated
recorder,

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

Thas is essentially the aerial
survey system that we are developing, The
heart of it really is in this altitude come
pensation and the development of the factors
for determining what the surface denomination
is when it ie measured several hundred feet above

If you take the dataand all the
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tests since Ivy we have reasonable confid-
ence in our factors of altitudes so that we

really feel we can measure radiation from
an aircraft and within reasonable limits
Giving you the figure that you have on the
surface.

Recentiy we have had other peovle
working on this problem and they have come
up eccentially with the seme information.

The only way you can know what it:
is on the ground is to vary your altitude

and if it stays pretty constant you know what
4t is,

DR. BRUES:: Does it compensate
the factor very, very mich?

MR. CASSIDY: TI don't think it is.
The compensating factor falls in very well,
This is one of the big problems we have}

_ this ie sort of an uncertainty and this is
' gomething that we have 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
densities and sizes can still come out with
a factor, thet is fairly constant cver these
altitudes,
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A VOICE: How cloce would your

numbers compare in. the air from those
that are measured on the ground at the

ground at the same time. Hseve you tried
that aa a control? How close are the
ground readings with the air readings at
the same time?

MR. CASSIDY: Thisis how we
determine the factors. We take a measure-
ment on the surface and then we fly above

it.
e

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

MR. LEVINE: You might give the
figures where you have your aerialand your

ground readings at the came time.

MR. CASSIDY: Yes, but thet is
actually how we did determine it. There
416 a spread in data of snbout twenty per

cent. The big problem of getting this
factor of measuring from the air is not
so much the inaccuracy of radiation data
but the inaccuracy of the altimeter.

Until we got that radar alti-
meter, we had gone all over the10%.-
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This system was developed primarily
for the weapons test and it soon became fairly
obvious that this was not an ideal system or
technique for the Civil Defense work because
they would heave to go out and take a look at
the large areas of fallout to determine what
measures had to be taken for emergency, what

supplies had to be brought in.

Our first accociation with that

problem was operation alert, last June,
where we undertook to send information froma
New York to Boston, © What we did was, we
took the fallout pattern which was described

for New York and we reproduced this pattern
on regular recording tave, using the type
of elignal letters put out by our information

etation. Then, when Operation Alert came
we put this information right into a telephone

line and sent it up to Boston.

In Bocton we have thie central
station (indicating) and what we did was to
take the data as it ceme over and plotted

the iso 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 idea ofwhat it
looks like. I am going to give you this

———
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demonstration,

Nhat we did on this was to take
these predicted fallout patterns which were
given on this sheet here (indicating) this
was put out by FCTA, In using this we
assumed an Serial survey following this
pattern where we started out up here in the
Bronx down to Manhattan Island, around upper
New Jersey, Brooklyn, Queens, Staten Island
and then out on the Island.

The whole ‘survey took, theoretically
about two hours and we computed the total
doses to the person in the aeroplahe that
were 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
dosea involved were quite heavy, This was
the predicted pattern and this waa one we

developed in Boston. (Indicating).

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

[yy .



MR. EISENBUD: I'm not sure that
everyone will understend how we got the ine
formetion on the tape. TI think that ia an
important point because this provides very
excellent training.

MR. CASSIDY: This is one of the

things that I wanted to bring out. We can
reproduce any fallout pattern conceivable
by very eesy techniqueg,

We use a recorder and we take the
intensities along a path here and we plot
them on a piece of graph paper.

All we do is, we have a piece of
graph paper and this 4s 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 curve and all we do is
connect the proper DC potential across the
potentiometer so that we end up vith a DO
signal comparable to the signal that ve
ordinarily get out of here,

Then we feed it to the telemater

information station and that reverses the
AC which we put on the tape. By doing that

—_,—
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we can show you what some of the curves

look like (indicating). It took 15 passes
to do that fallout. The advantage, inoid-

entally of telemetering information rather
than heving somebody reading it off the
instrument and record it and then radio it,
is 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 is what the signal sounds like
(permitting the audience to listen in to it).

Now, the operator at the central
station presses this read button, looks at
this little scope here = I don't know whether
you oan see it, but you enn see the little
train of pulses coming through.

. The cirouit starts quivering and
you can hear the olick, click, click, that
is a set of relays wrich openthe 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. EISENBUD! I think you can

nn
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imagine the rest of it from here on out,

MR. CASSIDY: This information is
taken off periodically and correlated with
the plane's position and you develop a
pattern,

After Operation Alert we conducted
a treining exercise out at Mercury, Nevada,
under Robert Crosbie's direction in which 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 openeshut area of the
Mercury Operations Depot and we had ten teams
of ground survey groups with a number of vee
hicles at certain intervals epaced e tenth of
a mile off the main 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, if nothing else, the exeroise
proved how difficult a ground survey could be
because positioning yourself in the air is
difficult but I'm beginning to feel that
positioning yourself on the ground is 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
wags very spotty and it would add over

orders of magnitude, 20 fect, 30 fest, things
like this so that when we followed up the
ground survey with an aerial survey, we could
not aatch exactly the readings because in an
area that ie proportional to its height, if
you are flying et 200 feet with this particue

lar instrument, you see an area roughly of
400 feet in diameter,

So that, when you are trying to
compare readings taken, when your tests .
vary within ten or twenty feet, you would

find it impossible because this would read

an average of the radiation intensity over
this erea,

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

We define this -- the contribution
from this point out here is fifty per cent
from what you would get at this central point,
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MR. EISENBUD: One of the diffie
culties in this exerolse - ordinarily, this
4en'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. CASSIDY: The only thing we
were able to do though, was to take an aver-
age of all the readings taken around the
area and sompar3 it und we had compnrsble
readings that we extrapolated.

DR. FAILLA: How do you calibrate
on this large area age you go up?

MR. CASSIDY: This type of callie
bration was done out in the Pacific where |
you have really wide arees and very flat.

MR. EISENBUD3: Pt the helicopter
over here. Thank you very muoh, fT think
wa'll go back to the other room at this
point.

I'm sorry that the next part of
the program which 1g Fallout Counter Measures
cannot be presented by the individual who did

———
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most of the work, but he ceme in today with
sone sort of virus infection. I thought he
could meke it, but he went home a Little
while ego with a hich temrersture and so
I'll give you some of the background and then
Mr. Solon will carry on for Hr. Breslin,

This atudy which we call or desig-
nated as a Fallout Counter Meagure Study, re-
sulted from two things which happened co-
inoidentally.

First of all, 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 building some schools up
in Westchester, They had the designs for
the cellar and the super structure and he
wanted to know how much protection this de-
sign would sfford against fallout, what minor
changes could be made within thelr budgetary
limitations to give more proteotion and it
suddenly dawned on us that here was 1955,
thet if you want to solve a problem of this
kind you've got to hire a physicist and he
haa to start from scratch with the quality

of fallout radiation, cslculate all his

15
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intereactions and attenuations and come
up with an estimate of how much attenuation
you get that nowhere had anybody taken theee
calculations which had been done independent=
ly by many physicists and made them evailable
in handbook form so that an architect can say,
"I've got a cellar which 4s so wide and so
narrow and has such and euch height. *

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

At the same time Commissioner
Libby, we suspect with his tongue in his
cheek, asked that we undertake a atudy of
what the Commission's installations could
ao in order to protect themselves against
fallout,

ZI 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 obviously,
if we could help our own installations in this
way, then all of industry and the othersall
over the country can use it,

What Mr, Breslin undertook was a
sort of a feasibility study to see whether
it would be possible to reduce the information
that had been accumulated out in the field into
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a handbook form so that it could be used by

erchitects and at the same time determine if

_ it is economically feasibie to provide a de~

fence against fallout and I will aek Mr,
Solon to carry on and show you what he found,

MR. SOLON: Permit me to begin by
seying that the efficiency in this 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 initial 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 Pacific “shot, is initially to
throw up one's hands and say, "ny goodness,
there 1s very little that can be done because
the order of magnitude of the prevailing rade
ation level from such a ehot,"as you know,
4s something in the neighborhood of 1000 R,
end it can be 1000 R per hour whereas the
practical radiation protection measures are
something like 7% thousnndths of an R per
hour and in the case of gamme: radiation.that
is at .75 thousandths of a rep per B of a
fact neutron,
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Those are just tremendous orders
of magnitude between those two.

However, since the problem is with
us, we consider a fallout in a rather ideale
ized sort of model, an infinite plane, a smooth
Plane -~- no hille, a structure initially with zero
attenuation. There are three principal come
ponente to the occupant of a structure.

There is the component from the
roof, there is the scattered contribution
from the ground end there is the direot
radiation from the ground in this fashion,
(indiceting mbleckboard.)

. It is both theroretically and ex-
nerimentally fensible to determine the direct
radiation from the fallout. It can be cale
culated quite precisely; that is the vrimary
radietion,

The scatter situation om the other
hend is altogether a different kind of problem,
To determine this by oalculation is a rather
formidable task, There are unoertainties in
the orogss section; the mathematical techniques
become involved especially when you go out
over many sean free paths, co in order to get

some fundamental scattering data we went to the

rn
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biology gamma field at the Brookhaven National
Laboratory and made use of a point source,
nanely, two killicuries of cobalt 260, and
erected a narrow penoil of a lead shield to
eliminate the primary beam,

We vent out to the 275 meters and
made measurements of the direct radiation and

that ig the direct radiation with the shield

removed and the scattered radiation with the

shield in place,

This ig a point source and then it
was just a simple matter of integrating around
over a plane in order to get the dose rate

from a distributed source.

This 4g the Brookhaven gamma field
measurements, We again used the very good
chamber of Doctor Failla and the points co=
incide essentially as they should for gamma
radiation and one can see that the direct

plus scattered beam measurement and this are
approaching closer together until when one is
out to the maximum distance 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?

i>



MR. SOLON: The angle that we made
was a little over two degrees = two out of 360.

The group of drawings which we have
here lllustrate the kinds -- we utilized a
rather idealized kind of structure for mathe=
Matical simnlicity,.

Our structure first of all was a
oylinder whioh ts unlike, of course, most prroti=e
cal buildings which are rectangular,

We assumed no attenuation by the
roughness of the terrain and we assumed no
collection on the sides of the building.

; We also assumed for the purposes of
this vreliminary exploration of this problea
that the building wag dustefree and one was not
concerneé with fallout ingsidé the building,

This showa the variation in the reo

lative contributions from the roof and from the
extended plane as a function of two pirdmeters,
nemely the height of the roof, the height measure
ie really the height of the roof plus three feet

and the path width= or the radius of our cylin-
drical building,

As one can see here, the contribution

——_—



of the fallout for a building forty feet high
is less important than it is at twenty feet

and 4t should be.

By the way, we have expressed every=
thing in terms of per cent of infinite plane
@ose and we have assumed an infinite plane
dose rate of 1000R per hour and on the basis of
a Brookhaven experiment we utilised 22 per cent
of this as being attributatle to scatter --
80 and 20 roughly.

Here again,:is 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 floor,

This is a rather extreme kind of
condition, that ts it is a limit to the problem
because in terme of the scatter contribution
one is looking at the maximum poscible 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
dose rate, that means the dose rate at three
feet over infinite plane with no attenuation
mechanism whatsoever, this chows relative
contribution from scatter and from the roof,

159
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Now, for a reasonably sized build-
ing, say, a& building of this one in height,
it is 10 feet ~ the cellar depth is 10 feet,
and 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 receiy-
ing something on the order of 50 per cent,
50 per cent of his total dose from the scatter,

It 4s a matter of some importance
obviously, to determine what increments in
dose rate are contributed by annujie surround-
ing a person ag you clear areas around his
end this exhibits the material for the scatter
and primer data = for the matter and total
data, the effect of clearing.

If by some mecheniem, one could com
pletely olear the area 100 feet around a per |
son with no other attenuating mechanism, no |!
concrete, no cylinder or anything else, one Ff
would have reduced 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: Doe you mean that it
was removed or that it was niled on?

MR. SOLON: Woz clegreds-actially
s
ay

/
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removed, actually cleared.

MR. BLATZ: Ploughed under,

MR. SOLON: This might be one mechan-
fem that could do this job if you could get
enough dirt on top of it, :

MR. EISENBUD: I think you'll get to
that, /

{

MR. SOLON: Now, we are still however
talking as you see, = if we're talking about
1000 R per hour we are still epeaking about
very substantial dose rates in terms of person=

nel.

This is more of the same thing except
here there was the question of applying this
within rectangular limits rather than doing
the calculation fora reotangile,. The calcue
lation was simply done as a limit of two
circles,

This is a rather vital things Ia
@lad Mr. Eisenbud stopped me at this roint,

This calculation 1s based on the
infinite plane, the smooth plane which has
been cleared,

‘Cf
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Now, it's possible to find in the
"Buster Jangles"literature, the reference
test literature, the actualeffect of clesr=
Ang certain square area.

Here 1s the Jengle Data compared ©
to this inner cirole, the Jangle Data and the
inner circle, the essential point being that
there 1a a factor of about two to three bee
tween the smooth infinite plane case and the

actual case encountered in the field, This
is, of course, attributed to the roughness
of the plane which is‘an attenuation mechane
4em in one's favor in the situation,

The purpose of these curves was to
give some idea of the kinds that were necessary
to satay 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 certain site

four hours after the detonation,

One was interested in keeping the
exposure, the personnel exposure below a
certain level. How soon can a person re-
enter thig area?

We arbitrerily selected 25R, This

sean?epe :
£2
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4s in no sense an endorsement or a recomnende

ation -- 25R one week after the exposure,

We did this for no other reason than
25R 1s presumably the level that will not proe

duce any significant life shortening and will
not produce any significant, immediate somatic
effects,

Thie 4s some more of the same tyre

of data.

MR. EISENBUD? The reason for these
ascumptions and calculations would lead up to
an actual exemple.

MR. SOLON: What are thea mechanisns
by which one can hope to maintain the radiation
level to something which, if not safe, is at
least acceptable in terms of survival. There
is of course, the attenuation mechani sm of the
building itself,

This is something that is an intrinsic
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
side this structure is attributable to fallout
on the roof, there have been suggestions to
wach down, using spray systems and things of
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this nature, the Naval Radiological Defense
Laboratory has done a yery extensive kind of
study on wachdown mechanisms, the type of
Bolutions to use, the type of surfaces and
whatnot.

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

Another noseibility is the use of
grevel beds by which fallouts can be essen-
tially buried to a wide area around the builde

ing and thug supreas the very heavy doses
from acute fallout.

In conclusion of thia phose of the
thing, I would Just like to point out the
further endeavors that are possible along this
direction. Namely, an examination of existing
buildings to find out what sort of proteotion
factors they represent, what are the real
mechaniems that are available to a person down
in the basement of, let's sev, 70 Columbus
Avenue or any other facility]

The Jangle Data to our knowledge is
the only data which furnishes any information
whatsoever on the roughness, the effective
roughness of surfaces,

//
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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 mechanisms have been made operative
ig the spectral composition of the fallout, the
spectral composition of the radiation from the
fallout,

Information along these linea in
reference to this problem is essentially none
existent, though of course there hns been a
tremendous amount of theoretical work done on

degradation pamna rays.

The washdown gituetion seems to be

pretty well in hand with the work that NRDL

has already performed and is continuing.

And lastly, what is a reslistio
value of permissible exposure in the event of
a major nuclear 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 economics of protection egainst
this, twenty-five, up to fifty or something of
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this nature, then this 1s going to make the
problem materially easier,

I think the feeling that we had
after the study was «~ before the study, the
problem was kind of hopelese and now we think
that there 1a some way of epproaching this.

“MR, EISENBUD: Thanks, I think you
aid a swell job since you only had a half hour's
notice on this very complex matter,

On the other hend, I do want to explain |
a couple of things, going over the G@onclusions
that were drawn on the basie of a hypothetical
building of which we have the dimensions and the
type of structure.

As we take each of these factors,
you've only got attenuation factors, if you
want 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 factors we've
got and unfortunately, I won't be able to take
the time to go through the report or acquaint
myself with the exéd numbere, but we can summar=
ize them and eend them to you.
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There is what we might oall Fi,
the fector which is due to the fact that the
man is just huddled in the corner of the bace-
ment, F2 would be due to the fact that you
are washing the contamination off a roof and

washing it away from the building in some
manner,

The building itself, if 1t extends
out beyond where your man is, provides some
measure of protection because that, in itself

4s a grain area,

In addition to that, if you want to,.
you oan 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 takes relatively few bulldozers
to actually bulldoze an earth dike out here

(Indicating), 80 that all the soil around
the plant will be bulldozed out to a radius
of three hundred or four hundred feet. This
is operationally feasible and economically
feasible.

This gives you a third factor,due
to the fact that this is now clean and in
addition to that this dike is acting as a



168

shield.

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

It is an astonishing thing, but the
situation ia not nearly so hopeless as it
seemed to us end as it seemed to others and
that ia, I think, why we undertook the simple
kind of analysis befaqre.

All we've got 18 a sis weeks’ atudy.
Mr, Breslin spent full time on it and Mr,
Solon helped him on it, half time and quarter
time, But, as I eaid, it is initially a
feasibility study, but it was very worthwhile,

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

DRe BUGHER: In the Nevada Operation
to get in a recently fired area they build the
tower, built those dikes and built additional
soil, that did accomplish it,

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

DR. G. DUNNING: There are addi-

tional date. It's a clear roadway and
backed up.

MR. SOLON: TI don't think the
clear rondway deal was incorporated in the
report, JI recall Al had seen this data.

DR. BUGHER: It wae an operational
problem of getting workmen to build a hew
tover and what they did worked out quite
well,

MR. HARRIS: I wonder if T can
interpoce, We have a tentative program
drewn up to holla sort of a roundtable syne
posium of all the people that have done
work in this area in order to gather our
thoughts together before ws set up a final
program of working it out,

MR. EISENBUD: Very good. Well,
now the Panel will go on to Redwing, Redwing
ie the operation which I think was announced
in this morning's paper. It was a very meagre
ennouncement which simply said that tests would
be held next Epring in the Peoific. .
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MR, ELSENBUD3 There were two announce=

ments, One wes that there would bea smaller

chot.

The tests will start May lst and

there will be fifteen events. However,
these range from Just a couple ora

as an upper limit of this group
of ten.

Then there will be five that are in

of which the first on Hay 1st  

  

   

  

   

the

will he a airdrop, And
then there will be surface shot

and a ba
barge shot and a

shot and when you add that up, it is quite a
bit amaller program so far as radioactive
yield {Ls concerned than was cencelled,

Becauce, whereas the devices there

these will averse
age somewhat less than and
the total fission product y, a Redwing .-
Operation will be eround in contrast
TEthe ale ‘So, it's about

There ig something about this program
that has upset many of us and I guess this might

  

  

 

were about
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be a good time to bring it up. *

Aa I eny, of the five large events,
one of them is an airdrop. Three of them are
off barges and one of them ie off land.

Unfortunately, the shot that is
going to be fired from the land is practi~-
cally clean, By that I mesn, there are no
fiscion projucts.

Now, we don't know enough about
the induced activities — induced short-life
ectivities that we can exnect from the deo
finition of a clean weapon to be able to
cone with a good material balsnce, Or,
putting it in another way, to come up with
a good estimate of what the radlLological
picture would be if, instead of being 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 salt
water or deep water are going to yield a
particle structure which is very much different
from what you get from a land ¢hot and the falle
out pattern would be completely atypical 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 burst, during Castle and the
only way we got that information was that some
people happened to be under it and a Japanese
fishing boat happened to be in the wrong place,
thie is despite the fact that there has been a
great deal of emphasis placed on the need for

better fallout information,

AFSWAP hag a really eplendid program
designed into it; everything that needs to be
done in order to get information and the only
problem is they are fot going to have the right
kind of shot,

Basically the trouble is that when
this program was conceived -- this is my own

opinion, but I do want to make this point.

¥
Many of you remember that the fall~

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 thinge you could
get, you took whatever shot they happened to
want to get off and accepted the condition of
firing which was determined by somebody else
as criteria,
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Of course the situation is differ
ent. There's a great deal more emphasis
on the need for more fallout studies but we
still haven't gotten to the point where the
fallout studies are sufficiently important
so that the people who are studying fallout
would say, “we want a land burst, we want
the work to be in a certain direction s0 that
we are sure that our equipment is to bewhere
we want it to be and until this 13 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 yield compared to what
they could get if there was a little bit more
control particularly over the meteorological
conditions,

Chuck wrote a letter to the General
Manager addressed to Colonel Starbira and it
wns endorsed by the General Manag2r and it
seemed as theugh they were ready to put on —
a land shot just for fallouts se they would
detonate one shot off of land and get the best
possible ‘firing conditions and then the thing
fell through.

So, in describing the etudies for |
Redwing, I waht you to bear in mind that al-
though these are well designed programs of

ah
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only egenoles that have had many years of
experience in this and taken advantages of
some of the failures in the pact, we may be
measuring the wrong kind of fallout,

Sait water is not what we are looke
ing for, we want land shot,

DR. DJNHAM: The program was 80

far advanced that there Just wasn’t eny spot
to purg&t a really sized fiscion shot.

Now, with Al Graves’ situation, we 've
just got to go along with thie plan, .

MR. EISENBUD: This 4s very serious
becauce we don’t have enough information, All
we have is a little hit of one eghot and we can
just use that so far, The more we go over
our data that was gathered after Yankee and
that other one, which were the last two shots
where we did get a lot of information, we real=
ized that these data are not too avrlicable be-
cause they were barge shots and we need a land
burst,

DR, Ge DUNNING: TI think in all fair
ness with all concerned that we have known for
sometine that the series was coming up and if
there was — and there was a formal meeting in
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APSWAP many months ago; to try to introduce
at this very late date, an additional re-
quirement of a large shot on land, well, it
jSust couldn't be done operationally without
a terrifis effort,

MR. EISENBUD: Well, it's a nuigance
and this was decided at a reletively low level.

AFSWAP told me that they did not

feel as though they’ were in a position to
specify the shot, The staff just discussed
it among themselves and we were Just not big
enough to ask for a bomb all their own, and
s0 they dropped it,

DR. DUNNING: They had this meete
Ang in AFSWAP, The General certainly was
reprecented up there.

MR. EISENBUD: That's right; it
was settled by the stoff,

DR. DUNNING: It was not settled
by the staff, it was settled by proper re-~
presentatives from AFSWAP.

DR. CLAUS: Even though a very sizeo
able shot would have to be there, we would still
not have information that could be traneferred

O
o

—_——

175



———_ 176
rerree=et

to the continental United States for example,
or anywhere else, particularly of the land
people live in and have it really mean any-
thing. It's an extrapolation of which thers
ere f0 many unknown factors and one still
doecn’t have all the information he needa,

There's just no sense in making an
accurate determination in the Pacific and then
use that. This is a very large consideration
in the disoussion,

DR. G@ DUNNING: Particularly be-
cauge 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 soil,

MR. EISENBUD: Well, on that basia.
you just might as well not make any study bee

cause when you're firing on Coral, the situ-
ation ies so far removed from what you are

really interested in it isn't worth doing be-
cause of some other factors thet have been
enumerated; then why spend several million
dollars in undertaking a barge program? They
are spending a good many million dollars on
this barge study,

DR. CLAUS: There's one shot that

= GS
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ought to produce a good deal of information.
It isn't ag bad as I think you intimated, per~
haps with somewhat of a disappointment.

There are a couple of hundred
thousand kilotons of fission,

MR. EISENBUD: A souple of hundred
kilotons,

DRe CLAUS: All right, several
hundred ~ about a 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 distribution,

It's true that the quantity is
going to be more difficult to study which is
the activity when it disintegrates; there's
@ good deal of it and it ia going to be
carrieit out and distributed over a sizeable
area gO thet if one can measure at these
levels with any degree of accuracy, we should
get a pretty nice determination of the pattern,

ZI believe that if you folks at NRL
concentrate on that one shot, which comes early

in the business 30 that there will not be s0
much attenuation, perecnnel and equinment
should get some very worthwhile recults,

—

h
o
y

177



S

KR. EISENBUD: Well, we hope so
but some of us may not be able to read it beo-
cause of the high ratio of induced activity
of fission activities; we don't know what
the indpoed activity means, quantatively.

Well, I don't want to stert an argue
ment, but I guess I did.

A VOICE: It may be that this will

be the last test that will be nade,

DR. JOHN HARLEY They've said that.
several times,

MR. EISENBUD: I remember how simple

the thing seemed, All we had was one air
burst and one under water burst; there were only
two sets of contours in the whole world and
there were no problems,

DRe FAILLA: I'm referring to the
UN aituation.

MR. EISENBUD: Yes; the number of
points that we actually had and the judgment
that head to go into determining the rest of

‘the profiles = you've got no problem because
they are there or they aren't; there's nothing
to compare them with, Wa need additional tests,
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DRe C. Le DUNHAM: Isn't itimore
important to get some data on fractionation
and things like that? The sunshine problem?
ZI believe we spole about it at the last
meeting.

MR. EISENBUD? Well, that 4s another

matter isn't 1t?

DR. DUNHAM: TIaen't 4t really some-
what more important?

MR. EISENBYD: 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
alsoare left to worry about as far as long

range fallout.

If you believe some of the figures
that are in the literature, thics. is no Jong
range problen,.

DR. DUNHAM: I think that we have

to look at thie thing in many ways because

you crn get precise data.

It's the old delimma and then some-
pody shoots off one that 4g a little different

or there's not a different relationship and

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

MR. EISENBUD? I know I did quite

a bit of talking, We'll now hear from Mr,
Graveson.

. MR. R. GRAVESON: The Redwing pro~
gram is based on two sections, One is the
Monitoring program whioh is similar to the
type of effort that has been put forward on
Castle,

The prime objective is to document
the outside fallout with the secondary cone
sideration of producing emergenay early warn=
ing in the event of fallout prediction people

tell us won't be there,

The aystem is baced on Castle experi-
ence but utilizes monitors that have been deo
veloped at a number of operations, It is of a
considerably smaller and lighter design for

completely automatics operation and will be
located at one of the ielande whioh I will
ehow you on the map,

It consists of this monitor whioh has

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

In addition to this fixed monitor-

ine 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 fielend throughout the
whole area between fixed stations.

This ia to give us complete cover=
age without the necessity of setting up an

extremely large number of stations,

They will be equipped with these

portable survey meters which were used 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 slide, Please?

Eniwetok and Bikini are located
here, (Indicating). The A stations are
the automatic stations using the automatic

——
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monitors continuously.recording and we will
have films such as a Worldwide Network for
correlation to Worldwide Network, includes
a major station throughout the Marshall Island.

In addition to that we will provide
survey meters since they are the most easily
maintained to be read twice a day at far out

locations -- Midway, Johncon, down in through
Guam, Iwo Jima and Truk, These locations are
so far out that we don't expect to require any.
early warning type of things but just docu-
mentations so that we oan send out the aerial
squadrons.

Second slide, please?

The aerial squadrons will be located
in Hawaii, 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 Bikini shots and
will be available for special flights as re~
quired.

Any one of these flight planes may
be requested from the appropriate squadron to
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cover the area in end around the automatic

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 is the open survey by

eerial survey techniques,

Next slide?

This 4a baced primarily on the fact

as Mr, Cassidy mentioned, that there are alti-
tude factors that we can correct and these
factors are quite reasonable.

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 intensity that
will be read on the ground,

. These "X* points are the only sea-
water data we have based on the last two shots

of Castle.

There 1s considerable deviation in
the data; there it is here, it has been
tied into this and has been considerably
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worked out based on the problem of determining
altitude sccurately.’

This program we are setting up now,
we have got people especislig assigned to

work with the military altimeters, to keep
them in as cloce a fine onlibration as we can.,.

The detector, (next slide, please)
because of these aerial fectora, thece detectors
can be located inside the aircraft itself,
and not dangling outside and we can cover large
areas and cover them repidly.

We will use a flight speed of prob=
ably 180 knots, <A tophat detector at Wigwam
was located in the tail of the aircraft with

thig running all around it,

To give you a little idea of what we
have done in the past with some of thece vrow
files, the next slide shows the actual profile
traces after the Yankee shot on “Cancel taken
at various distances out. This was out pretty
nearly a hundred miles with a radiation -- this
is 31 miles on the ecale here, so the radiation
pattern is quite broad, and it is relatively
flat-topped,.

Trace "A" here is on a twenty mile scale

o
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and I can’t read this one, but as I remenber
it was on the 30 mile scale again.

Covering a relatively high back-
ground reading on our eiroraft which was our
limiting factor, we redesigned the equivment
to try to knock some of this contribution out

by shielding and also by careful maintenance
of the alroraft which we had sveoifically

designed to this work at this time.

The next picture shows after the
Nectar shot; the flight plan that we filled
covering around the area, that ts that not
only for areag where the fallout was but

where the fallout wasn't which documentation=e
wise has a greater significance.

We covered quite a bit of ocean
with one aeroplane.

This time we are working two planes
in the .air simultaneously, with two aeroplanes
to be used on the following day when the radi-
ation intensity starte to get down lower,

This survey was run on 3 plus 2
and at that time we found a emall lobe out
in this directly which 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 course, due to ocenn drift but was
still meacurable, backed by decay and dice
sipation, this pattern over here almost com-
pletely disapreared,

The scale on thie map is up to
100 miles. We did no surveying within 20
miles on that operation, We worked along in;
this tine 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 is 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
pacsterngs and how 1t can be followed day by

day as it moves,

At H plus 5$ hours, thie 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 hourg the
pattern is starting to move with a little
lobe breaking off 1t and in 96 hours the
overall pattern is considerably larger,
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This work on Wigwam wae specifi-e
cally correlated with ocesnographio measure=-
ments, the oceanographic methods to get
those and to find what it is and this was a
relatively small pattern.

And so, by the aerial means we
could plot out isodoses end determine the
location of the snmples, the sampling lo=
cations and then the ships could go exactly
there because the ships move so slow in 12
or 13 miles the pattern could move out under
neath before they can ‘get that down to where
4t is.

The next slide goes into a little
more in the heert of this as far as what we
do with thia, We take the dose rate in
the alreraft; we have a fector of alti-

tude and can turn us into that.

On the Redwing program we are going
to study this factor about altitude again; we
will take gamma spectro in curves at various
altitudes by using a helicopter to attempt to
determino why the altitude factor remains so
constant over our field of measurement.

It should vary with time; £¢ should
vary with distance; it should vary with a lot
of things, and yet we still come out with
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awrully close correlation eo 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 ate pre-
dorinant in here,

Gamma decay can be used to take
the various profiles, correct them for the

gemma decay and isodose plots as plotted.

The next step is to take this
surface gamma rating and correlate it to dose
rate as measured in unit volumes of actual
samples and integrate this over the area.
It should be of course, a correlation and
then this will give us the step of going
down into unit intensities,

Ecripps Institute will study the -
depth of zixing, how deep 41% goes into the ‘
sea; they tell us from the Castle experience
that it is very uniform and produces a homoq-
genious mixture ¢o that by calculation you
can take the depth down to the thermic line
and shove this back into an equivalent sur-
face layer condition from which the land
isodose or a land equivalent type of isodose
could be plotted and actually in the AFSWAP
program, this is what they are actually
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plenning on doing.

However, this does not tie us down
to the percentage of the other distribution
of yield. All peovle in looking at it say
that the only way is to take the same samvleas
that determine the Beta activities so that
curies can be calculated going through the
game steps you go down to a curie distribue
tion when you oorrelate it to the MR reading
and determine it in the isodose pattern,

If we relate it to the total yield
of the device, this then gives the percentage
yield within the local fallout pattern,

We are talking operationally of 400
miles as a maximum Limit to which we expect
our craft will have to fly. This covers an
awful lot of ocean and will take us sometine

to do. .

The overall program that AFSWAP has
set up to give tt a very quick run through to
tie 1t 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 aircraft 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 a
craft,
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This, of course is one of 8AC5 very
interesting requirements, The fallout 1
or the study on the “ocoast" by the Chemic
Corps, the Signal Corps locating gamma do
rate and gamma exposure systems throughou
the Bikini atoll or etations both on the

atoll and on the islands,

Fallout isodoses will also be

plotted within the atoll region by means
stations, helicopters and date. We will
Belate this through what our aircraft get
when we go over -= we'll take a couple of
parses over the atoll and correlate their

data with ours to get more correlation,

The NADL program -- primarily w

tself

al
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will use the YAC8, we hope into the fallour
area between 40 and 50, 100 and 200 miles

DR. DUNHAM: You might explain
what a YAC ia.

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 thig shielded room;
they can git 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
what a shielded room is like because this
is a rather cute way of doing it.

MR. GRAVESON: It is just a small
compartment, but it .has tenks all around it,
and before they start with clean water this
time they'll] f111 their tanks full of water,

They will fill almost the whole
hold - it's a real big thing and they have
a concrete slab on top of it, It measures
on the order of three feet thick, 80 they
get a little hot and uncomfortatle down
there, but they cen stay down there da much as

 &8 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

_———— :
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above the wachdorwn system where they will have
particle collectors and will collect a total
fallout - massive fallout and do individual
‘atudies on the prrticle size: distribution,

DR. BUGHER: They'll probably be
fn the right part of the ocean,

MR. GRAVESON: This was the probles
inCastle, We have a whole air conditioning
room full of fallout predictions now, and so
they are feeling very happy shout this,

DRe DUNHAM?! Clarence Lawson 444

that in the Epring.

ER. GRAVESON: He did pretty good.
We will use that platform for calibration
again, Ye will fly over those, wa will have
a monitor located off their bow so that our
planes can see the ssme thing that they do to
study aerial factors again,

Our aerial surveys will then be used
and go back to the Soripps oceznographio
Vessels and we will take esmples from the depth
after the fallout le over and the radiation

intensity atarts to get reasonable.

The lact ig the effects program. It
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is the atudy of the Scripps washdown systems
measures that are possible on ships as
shielding measures, as well rs decontamination
on structural materials, @ coating ond things
like that.

MR. LeVINE: May I ask a question
here? I'm not quite clears waen't it true
that after Castle, Scripps said ths mixing
was homogeneous but this isn't quite the case,
we don't quite believe this anymore?

MR. GRAVESON: This may be true;
this is why they are going omtto atudy it,

MR. LeVINE: I think this is too
important a point now to leave it,

MR. GRAVESON? Exactly what happens
here is the reason for the program,

DR. 8. WARREN: Are any measure=

ments being made -<

MR. EISENBUD?: TI suppose Chick
is going to have his program.

DR. DUNHAM: They plan the sane
sort of program that they had before, It's
rather extensive across this country,

193
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UR. EISENBUD: We now come to the
discussion of the findings of the fallout
moderating program,

ZI don't need to give you too much
in the background because it was reported to
you previously.

This map illustrates the location
of our overseas stations end here we have the

location of the United States station.

This network hae been operating
since 1951 and to date we have accumulated
about a half million samples 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 what we call our cumulative

fallout date up to date.

DRe HARLEY: Largely our problem
has been one of increasing nuclear activity
on the part of Russians and others as well as
our own and whereas formerly, we used to take
a large series of samples,that is daily samples
and analyse these for total Beta activity and.
calculate Various things we wanted to know, our
perspective has changed slightly.
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We are considering now that we are
most interested in strontium, That the total
mixed fission products is more or less second=
ary and since we now have trouble defining the
source of fission products activity that falls
out, we get the high yield weapon, the stuff
goes up and comes down over a period of years.

We used to be able to count on a
eeries being over in three months, We had?
checked on our network; there was nothing to
Reasure, but after Castle, we are still measur-_
ing debris coming down from Castile.

The Ruselang come in with their
shots: so we cannot take their data, I mean
their fellout and calculate Just how much
strontium should be there, 8a we have gone
to the system of compositing. these fallout
samples on a monthly baeis for each station
and determining the actual strontium present.

If we do this for the vorld we can
see that since March of '54, which is the
Castle series, that we have a total mixed
fission of product which we still measure a
picture which varies -- this Castle just
happens to be a mean value we picked for thee
three months and we have results from ths
Russian series and from the Teapot series but
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as of September of last year we started
analyzing these composites for strontium 90
and this 19 the strontium 90 on a scale such
as this which is really ten times what the |
value is that is shown,

In other words, thia value is one
tenth of a millicurie per square mile,

This picture does, I think, ‘give
you an idea that it is going to be a little
aifficult to predict strontium 90 too exactly
all the tine from straight fallout measurements
because wa don't know the source,

This material up here is Teapot
but how auch of thie level is due to Castle --
in other words, we don't go down to zero any=
more in between these series,

DR, DUNHAM: Thesg are worldwide
means?

DRe HARLEY: These are neans of

worldwide area,

DR. DUNHAM? I'm amazed that Teapot
contributed so much,

DR. HARLEY: It's rather surprising

|
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and we have spent quite a bit of time ohecking
off these celculations to see why that is so,

Actually the Castle fission yield
was 6,6 megaouries and Tearot fission yield
04 megacuries of strontium 90, That is an
awfully big factor.

You have a factor of 300, but one
thing we must remember ia that all of this
4s extrapolated data to this date, There-
fore these have not been used as much,

In other vords, this activity will
not fall out or fell off aa much to Janvuery
lst of ‘56.

DR. Ge DUNNING: Esch month you
get this much? So 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 here for the United States and I
think this is striking if you remenber the
preceding one if you remember the contribue
tion in the U.S. of Teapot 4s very consider-
able on a ratio basia,-
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You see after Castle again, this
happeng to be a mean of the six months period
from March through August, Then it slumped
off here and runs along at a nice old level
for the total,

We did not get too much effect from the-
Russian shots and that Teapot affects the
US quite strongly. And here you see the

strontium rise is so great because this is
fairly fresh stuff and the strontium contri-
bution isn't too high,

ZX think the more interesting thing
rather than these sort of monthly figures,
is the basis data on the cumulation, This
{e the world —- is the strontium 90 data,
What we did was to take this 6,6 megaouries
of strontium 90 suppoced to be produced in
Castle, and take our measured figures and see
what percentage of Castle we were aocounting
for in this worlwide network. ,

If we take the first six months or
so after Castle and draw a straight line we
get something like this,

This shows some tendency to fall off,
That 1s coming down at a slower rate which you’

hope it will do eventually,

A
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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 cone
tribution merely on the basis of taking the
strontium 90 fission yield for the two series
and saying, that Teapot came out during the
period of aix months,

All of the strontium 90 landed

over the world and if it did so, 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 extreme Teapot contri-
bution, this 1s ignoring it and the truth
ig probably in between, but there is evi-
dence of a levelling off, but there is still
a contribution 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,
actually that value is 3.72 per cent and this
4s about 3 per cent (indicating).

As E4 Hardy is going to show a little
later we have some reason for this,
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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 distributed
locally, in the Marshalls and in the sea,
you bring Lt up to 7,4 ver cent.

We have vary good evidence that
on the basis of meazsurenenta which will be
described, that due to losses, in our
film, the fact that it le not a perfectly
efficient collector and due to the fact that
there is fractionation of strontium that the
fellout at a distance’ from the test site,
4g richer in strontium than you would pre-
dict, that you need another correction
factor of nbout four and on that basis we
believe that the Worldwide Monitoring Net-
work up until now hns gotten perhaps as
high ag 30 per cent of what we would expect
from Castle. Of what we would expect to find.

It's 15 per cent of what actually was
in the yield but we don't expect tofind half
of it -- we figura about half would be here

(indicating.)

This enables us tO perhaps sive a
reasonable prediction of how things will look
in the future due to continued fallout from
high yield nuclear weapons,

3
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There hag been a lot of speculation

on that and this sort of vork may give a
figure to multiply or divide the previous

guesses to bring them rore in line with what
we think will really happen.

MR. EISENSUDS I think the Committee
will recell at the lact meeting Z presented
the data on the cumulative curve to atout
February snd now it has been extended for another
six months and the situation is about the
came,

*

DR. DUNHAM: I'm lost John, on
where you-get the 30 per cent. The correction
factor for genaration ought to go the other
way shouldn't 4t?

DRe J. HARLEY: ‘0, this factor
4g purely empirical which as I say, 18 going >
to come.up later,

Due to one thing or another there's
en apparent factor of falls between those
two.

DR. GLASS: Thie is exaotly the
nforantion that the Netionnl Selence Conmittee

=
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6th.

Will this be available to them or

4a it restricted?

YR, EISENBUD! if they ask for it,

ell right.

DR. DUNBAMS |

DELETED

DR, BUGHERS You are supposed to

leave out auite a few of these.

DR. FAILLA? The Committee is not

antercsted in the location of the stations any=

waye
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DR. GLASS3 Just the anelysis.

DR. DUNHAM: This sort of thing
ehould be readily available right at this
point as long as it doesn't disclose where the .
Gata oame from and how it wes collected, .

DR. FAILLA! This would be on the

total fallout,

DR. GLASS: ZI think they want both,

RR. EISENBUD: John Harley mentioned
one thing that I would like to discuss, One
thing he said, this etronsium 90 isn't anything
that we are interasted in. That is true unless
we were geared to measure this because we can't
measure the other thing which now the genetic ate
are going into -~ they are interested in the
total gemma dose since 1951,

Well,about all we can say is that
somewhere between 10 and 100 milliroentgens
accumulate over the four years -- they say
that 1s not cood enough. I ocen't see how
we can 4o any better. You can see what the
daily dose is, It's way beyond the ability
of instruments to measure,

I understand if you haven't got the

_— :
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genes and chromosomes pinned down within a
factor -=- why should they want this within
a factor of two? (Leughter.)

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, it will be all right.

Well, we put those gummed papers in
originally becauce 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 was occurring
and where it wasn't occurring. We thought
at that time ~ this was 1951, this wouldn't
be good ehough, We never thought we would
want to use this data quantitatively. Fortue
nately, those gunned papers have worked out
very well,

For the pnst two years we have bsen
wondering about the absolute efficiency and
we have two ways in which we can gauge that
and I call on Doctor Brandt to discues the
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comparisons that were made between our fall-
out collections on the gummed paper 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 is used through=
out the world from which we collect on two

stands, a gummed sheet daily; on two other
standa we collect weekly gurimed sheets and
then we have two pots up there, kettles of
the old GI kitchen type, #0 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
reeexaluating these two types of collectors,

If we took the activiiy that we
get on the gummed papers, on the vertical axis
and the activity that we get on the samples
which can be collected in the roof part (now,
these are for the weekly samples, only I'm
not talking about the daily on the horizontal)
we can plot the data for all the weeks and
we have data now starting the 18th of January,
1954, running up to the 12th of December, 1955.

a . ge
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Ordinarily when we do a regression
of this kind, we will call one variable the
Andependent variable and the other the depend
ent variable,

In other words, we are supposed to
have one variable which is exect. It 1s not
subject to some variability and the other
one, we state this in terms of this (indicating).

In this case, both are subject to
sampling 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 consider 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 being variabie ig one which is true
in this case and that falla in between,

I have drawn an idealized case here,
Ore in which the variability is the same in the

—_
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tvo, That is not true in this case, The
records from the roof pots are much more
variable than the records from the gummed

paper, not only that,, but they are gener~
ally somewhat higher,

So, I have done the simple atunt
of reducing them to the same variability.

There are two ways of doing that,

In one way we can divide each roof
pot value by the standard deviation of the
roof pot values and*we can divide each gum-
med paper value by the standard deviation of -
the gummed paper values and we will come out
with a variance of one in each case, and so
the variances will be equal and we will get
thie situation, or, we can let these values
stay as we record them and multiply the gun-
med paper values by ea factor 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 which we multiply this
by, in order to equalize this (indicating)
4s 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
were seven weeks in which we had gummed paper
of doubtful quality, S0 those deta have been
omitted from this study,

On those 88 {t is now 1.5959 so I
can say properly that it ie 1,6 as the proper
velue,

The equation -- now, one advantage
of this equation when we ured the regression
line is that we can solve it for either Ag or
An because|the equation is exact and if we

solve for A_ this equation becones this
(4ndicating?,

Now, I have just as a matter of
curiosity, worked out an equation for these
others, An equation for this one is Ag equals
043 Ap, plus 180.6 and the equation for Ag turns
out to b>: this,

Now, if you solve for Ag here you will
not get this equation because the two are not of
equal variability,

Now, an interesting thing is that in
going over some of the data from the NADL atudies
of the last shots, in which they are getting the
gamma level measured in milliemps, I did the same

—_
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sort of things.

These were disintegrations per
minute per square foot and theirs are in
miliemps per square foot. We got a vale
ue of this ratio of 1.52 which makes us
feel perhaps that thie is a fairly oone-

stant ratio,

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 and two pot samples
so that we can do an analysis and get an
idea of the sampling variability, And the
average -— let's take two pot samples ina
week and we have a mean in each week 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 about 1.51
An for AR as compared to Ag which ig about
the same value that we had before.
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MR. EISENBUD: That ie very good.

Our conclusion about these pepers hasn‘t
changed because our level of confidence has.

We concluded about two years ago
that we were about 70 per cent efficient,
Well, that was on the basis of rather flimsy
tests but on the basis of the studies that
Brandt has now completed, I have a pretty
high degree of confidence in this, at least
compared to a pot.

Of course we can't possibly say
that the pot is the absolute method either,
¥hat we want is comparison of the two things
we were interested in; one is the estimate

of etrontium as made by our gummed paper
method and the other is the measure of

strontium as found in the eoil,

This is really the test,

There is more than Just the ine
efficiency of the paper to coneider here
because as Harley points out, there is an
inherent fractionation of strontium 90 with
distance as well as the fact that there may

be selected physical separation of the
strontium 90 off of the parers.

a



 

It has been hypothesized that,
if strontium 90 is on the outelide of the
narticle, it is therefore relatively soluble
with respect to the rest of the fission
products, And so we collected 18 samples
of eoil from 18 pleces where these stetions
have been orerating since the besinning of

‘the program,

. Ed Hardy is going to desoribe it,
It is actually one of the most Important things ©
that we have to present and we can only spend

five minutes on it beeause it is just a set
of numbers,

to try to explain a factor that the Dootor
used = the fallout data to describe the
estimates of that on gummed filmes,

As Mr, Eisenbud pointed out, we
want to know what the fellout of strontius

90 1a on the soil,

I might mention first thatyou all
probably realize that it is impossible, at

least at the present time to have a mixed
fission part of the soil -- in other words
to determine how much is of the given soil
at a given station.
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However, Mr, Lynch undertook a soil
collection at 17 of the gummed fallout, gummed
paper monitoring stations in the United States
end we analyzed the soil in this laboratory .
for strontium 90 only.

Here we have the results of this
experiment. , .

The figurea in red, the ‘numerator
ia the measured value, the observed one, and
the figure underneath is that predicted by
gummed paper monitoring,

This is. strontium 90 per square —
foot at the various stations as they are
shown on themap. :

The figures to the right in black
are the ratios, the actual ratios of this
enlculation.

As you maybe able to see the ratios
in most cases are over one, In other words
we were picking up more strontium 90 in the
soil than we predicted from the paper.

As a matter of fect, the average:
ratio, the collecting I might point out,
stations near the Nevada test area which are

212
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close to ratio one or below, heglecting those
three values or four values we find a ration

of meagured to nredicted of about 3.8 with
a standard deviation of about 1.2 se

This 1¢ the basis that we have used
to apnly the factor of four, the gummed paper
data and ss has been described, previously.

‘We conclude that this difference be-
tween our.gunmed paper results and actually
what has fallen out of the soil is due as
has been inferred before, to fractionation |
as well as the efficiency of our gummed papers.

I might mention, however, that this
data may give us a factor to use and it doesn't
look too bad analytically but we would certainly
favor a continuation ofthis program, .

I think just the success of this-
' data as it stands would warrant a continuation
ana possibly to Ainolude foreign stations as

+ well,

I think that about severe ‘tt,

7 MR. EISENSUD! Except to rncint out
that once you get beyond a few hundred miles

- of the test site, you heave a very narrow range
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of ratio between 2.4 and 6 It is quite a

remerkable thing.

DR. FP. WES:ERNE Is this based on

etrontium 90?

KR. HARDY: This is based on the

mixed fission products that we heve obtained

on our gummed papers,

DR. Je HARLEY? This includes that.

DRe BUGHER:+ Your prediction in-

cludes the sampling?

DR, HARLEY: No,

MR. EISENBUD: Thie factor of two

4e calculated in what is up in the eratos-

phere.

DR, BUGHERS The analytical.

DR. J. HARLEY & VYhere we said,

Paccumed SO per cent lose", that is 50 per

cent of the cloud that did not get into our

system or the ficesion, rather.

DR. WESTERN: Vhere you have the

3.7, what is that based on? Down on the

—
ms

por
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chart, is that 3.7 based on Hunter-Ballou?

DR. J. AHLEY 8 It 4a baced on

their initiel fiecion yleld.

DR. WESTERN: You have the factor
of four which brings 4tup to 30 per cent;if
you assume that a large fraction of the yleld
is from thermonuclear weapons, you are going .
to have still higher value,

MR. EITSENSUD; This is based ona
fast yield of strontium,

DR. J. HARLEY? They were the ones
that put out the fieeion yleld date at one
time, or collected it.

DRe FAILLAt Did you examine some
of the soil semples to see how much you reo
covered?

a
a

o
e

MRe Ee HARDY! Ve don't know how to
spike a 6011 that is a big probilen.

DR. FAILLA: It &s probable that
there is another factor because you only

covered one factor that was there,

MR. E. HARDY! It ig hard to estimate |
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what would remain,

DR. FAILLA: Why couldn't it be
spiked?

MR. E. HARDY: Well, actually we

ran the soil by extraction techhiques -
leeching techniques, This wags not complete
solution. It would be hard to predict how
the strontium 90 ia tied up in the soil
orystal lattice and an actual spike would
assume that it would remain in ionio forn.

That 4s the reason why we did not
attempt to do that,

DR. FAILLA: You would have to
soike it with some more fission product, get
it on a glass, something of that sort,

DR. Jd. HARLEY? You could mix in

etuff.

DR. FAILLA! Yes, then you would
know whether you are reoovering 50 per cent
or 90 per cent.

DR, WESTERN: Then you would want
to leave it out two or three yenors in the
weather,
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DR. J, HARLEY: Our chemicalree
coveries of added epikes of cource are very

good -~ to solutions at that time.

DR. Ge DUNNING: This, I am advised,
4s thet there may be three tines more yet to
come down as hae already come dowg;/am I to
understand that? :

DRe J, HARLEY: It is possible.

DR, Ge DUNNING! It 1s three not
thirty. .

DR. J. HARLEY? Three,

MR, EISENBUDt Six, That ie thirty
per cent of a yield but it is only fifteen pere

cent of what is up there.

DR. J. HARLEY: It's the other way
around,

DR, DUNHAM! If What ie up there 1s
strontium then what fell out?

DR. J. HARLEY: I'm sorry, it's
gixty per cent, The multiplication 1a.
wrong because we found 3.7 per cent times
four which would be 15 per cent 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-
appeared from the air, we have accounted for

' 2/3 of what we will account for. |

DR. BUGHERS I see where the ratio
is shown, but I don't see where the conclusion
follows; where the fractionation has occurred,

DR. J. HARLEY: - We can ascount for
a factor of 1.6 by the measurements that Doctor
Brandt has of just losses on the gummed paper,

Here we have a factor of four, It
may be that our locses of strontium 90 are

higher than for total mixed fission products
or that, further out from the teet site that
you get more strontium 90 than you would pre=

dict from Hunter-Ballou,
~ 7

DR. BRUESS You don't have 2

-a@ Afireot measurement of etrontium versus total

aotivity on gummed paper goon+ enough efter a
shot, . .

DR. J. HARLEY: We have found that
these ratios vary from what Bunter-Bellou pre-
dicts and it ia our opinion based on just that
accumulation of evidence, that the percentage
of strontium is low, near the test site that
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increases as you go away.

DR. BRUES: So that the real figure

for what has descended is between the last two

depending on the ratio between the lact two
variables.

-One that the paper may reject is
strontium and the other --

DR. DUNHAM? When you say 50 per
cent loss, it may have been only 15 per cent
loes if there was 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. (Laughter) .

DR. DUNHAM: Just 50 per cent of
the general activity, but if there is real
fractionation with the factor of four to one,
that you only have ten or fifteen per oent

of the strontium that actually wae lost.

DR. J. HARLEY: It doesn't appear
that the factor would be that bad,

Por 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
hoif in the rest of the world. I mean that
&s one sort of mild indication of the rage.

DR, BUGHER: Just ae an exercise
in logic, we could arrue Just as well that the
whole sampling system of pots, gummed paper and
everything else, only apvreciates a fr-ction of
what actually is available to the eurface of
the earth or what fe bound to it. I think
that variability of the ratio: shows that,

MR.-EISENBUD: All it requires is an
ascurption of fractionation to say, a factor of
a little over two which is quite reasonable and
consistent with measurements that we meade here
in the laboratory whichwasactually recovered
and brought out on the air cloce to the test
and at a distance that we find more stpontium
on the test papers as we go out a distance,

As a matter of fact, two I think would
be quite reasonable because this factor of two
49 on top of 1.6 which would bring it up to
the 3.2 which is pretty oloce to the 3.8 But
I don't think we really know,

I mean, we cannot help but speculate

about these things,
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DR. FAILLA! Whatare the British
estimates on this? Do they estimate that
most of it is still in stratosphere?

DR. J. HARLEY! That is by extra=

polation to infinity however,

DR. DUNHAM: Fron 48000 feet,

MR, EISeNBUL$ A very curious set
of data,

MRe Ee HARDY ZI might just add, .
that we considered our results a little better
then might have been expected, Because the
range ae Mr, Eisenbud pointed out, is from
four to six, .

4&8 you oan see the next topic is —
Analysis for Strontium-$0 in Milk, We've
been running tests since March of 1954 on =
powdered milk, That wag first on a weekly
basis and as of Apri of 1955 on a oonthiy
basis, ‘

This is what the data looks like.
This is Strentium-S) in wet end dry milk in
the New York area, This is January to Dee
cenber '54 to Decanbsr of '55,
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Now, from January '54 through to
about April, 1955, we were running between
14D per quart to 2 to 3D per quart in powder-
ea milk and then in April, or sometime be-
tween April, May and June, we evidenced a
very distinct riee in strontium 90 content.

We felt this was quite real, TI
might point out that our analytical error is
2 tenths of a D per quart, That also, backed
up by our evaluation, this is a real rise,

. Furthermore, ve analyzed some of

these milk iteme for other strontium Lsotopes,

strontium 89 and we received extremely high .
89-90 ratio during this period, whereas
through here, the 89 level was extremely well
below strontium 90,

This backed up our assumption that

_ this rise very probably was due to Teapot, This
was during the grazing period and then around
August and September, we presumed that most of
the grazing animale: are indoors because 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 because we obtained
quite considerable variability, In our eligible



results again, feeling that this variability
was also real. ,

Just as an aecunption we postulated
that since the animals might be indoora during
this period, very probably they are receiving
solids and feed, that very possibly hsd been
exvocsed to Teapot fallout previoucly and that
may have been put into the food chain,

Actually, we will support this hypo-
thesia, by continuing our milk analyses and
@specially during our’ next pasture season we
will hope to be able to tell whether this is a
levelling off or a deoresse or at what level
this decrease will remain at.

ZI might also mention that we are
analyzing strontium 90 in milk from other milk
sheda besides the New York area. We have
Misesissipp!£ sending in samples; Wisco.ain,
North Dakota, Oreron and St, Louis areas, and
this rise was very definitely confirmed by the
enalysis of strontium 90 as a result of the
milk shed location for we did receive Very
large increases during this Mey, June and July
period,

As a matter of fact some of the Nid
West atations, North Dakota, for example ~ .:%
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went as high as 15D per quert.

Now, in terms of -- well, let me say
Just one thing, first. Back here, around April
of '54, we also purchreed . 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 is the
result of a continuous monitoring of this cone
trolled milk as we call it, Say from Januery

'ss§ through thie period when we discovered this.
rice,

Then as you o2n see, it's running
between two and two and a helf D/M per quart
ag it was at the beginning of 1954,

We were also continuing this control
monitoring except we ran out of the initial
control at this time, We purchased a new
batch because we are now at a higher level be-
cause this is during the same rice,

In terms of tolerance, assuming 1500D
per minute per quart of the highest result we
have obtained to date, is about one per cent,
And as of the fall of 1955, the laet sampling
period, we were running about 5D/M per quart
which 18 about 1/300 of tolerance, Exactly
what thie meens in terms of human accumulation

22h
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is quite difficult to estimate, I'm not even
going to attempt to do this except to say that a
huoen analysis program is under way to try to
estimate this body burden of etrontium 90
accunulation,.

Just one other point concerning the
dry milk in the New York area comparing this
with our soil deta we counted -- we feel that
we have accounted for 400 D/M per square foot
of strontium 90 on the e041 of the New York
area and this may be compared with 5D/H per
quart of strontium 90.of milk asa of the fall
of 1955.

DR. SPIEGEL: Do you have any
figures on the samples that heave been collected
from overseas or have they been too irreguler?

MR. E. HARDY: Milk samples, you
mean, ZI believe, Chicago is the best on this,
And looking briefly through that report, there
are some reslly highs and reel lows as a
matter of fact.

DR. SPIEGEL: The same thing with
the soil?

MR. E, HARDY! Yee, We are monitoring
mpi as well, ZI forgot to mention that
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and eaithough we have nooa

~ results, has been running
about the same as sontrolled as a matter of
fact, right through August and it is only dur-
ing thig period of Eeptember, October, November,
that we are also seeing an increase in the
strontium 90 content in that milk also.

MR. EISENBUDS The last item on the
program ig John Harley's final recapitulation
I guess, of the Pacific Contamination story,

: This summarizes everything on this
fission analysis, And now that we have that
Cleaned up we canstart all over azain,

This is the Troll Cruise,

DR. J, HARLEY We haven't gotten
this cleaned up as much as we would like it,
I'm just going to give a few seconde! summary
here, ,

I think, as you ell know, after the
March 1st intereet, there was considerable
interest by the Japanese, ,

They sent out an ogennographie
vessel on this cruise which 4e outlined in

red,
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The highest result that they ob-
teined was on this leg which was about 150
kilémeters west of Bikini, Then on this
leg they have their highest spot here and on
this leg here (indicating).

‘

This was with the idea that this
was going out with the ocean ourrent and it

might be worthwhile to explore this even at
a time, a year jJater than the March lst shot.

That was Operation Troll and we -
- oovered considerable distance in the Pacifio
in our course and we found velues which are
indicated here as a number which is D/M per
liter of sea water per slash as againet D/M
per gram of plankton,

DELETED

Our most important feature of a study
suoh as this, this 1s nice scientific inforn-
ation, would be the results on fish = that is
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the edible portions of the fish and how such

material was present,

In the first place we didn't catch
very good fish, we weren't very good fisher=
men, we bought three from a Chinese fishing
vessel which we hailed off the coast of

Mert’.

The only incident I'd like to bring
up is the fact that after about ten minutes
they managed to run up a Chinese Nationalist

- Flag but we felt that if our ship had had a
Russian flag they could have gotten a Communist
flag up in ten seconds, (Laughter)

They had to dig into the sea locker
to get that,

Our general conclusions from this

cruise roughly wae, that there wae widespread
low level activity throughout the Pacific with
a& maximum velue of about six hundred D/K per
liter and that the plankton ran roughly a
thousand times the sea water at times; that
is, a liter of water was roughly equivalent
to a gram of plankton and that there was con-

centration in the current streams.

When it came to fish, a few fish that
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we had we came to a value of three and a half
D/M per gram of fich ach which is about one

per cent of the permissible level and that is

assuming that the person Lived entirely on a
diet of thet fich which of course, in Jspany
is not completely impossible,

DR. WILLIAM BOSS? What type of

fish was this?

DR. Je HARLEY: This vas the tuna,
We felt after we got through that one intereste

> ing feature would be to calculate very roughly,
(you understand that we didn't really cover this
ocean -.4n the way we ~rould like to for this
sort of calculation) how much of Castle did
we account for by these sea water measurements
and 1% looked like about twenty per cent, we
could account for in this region in here,

If wa teke a larger region where there
was some activity 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 region,

ee

——_—
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I think one of the conclusions haa to
be that in any operation such as Redwing coming
up, that we are going to have some sort of in-
terest in what goes on in the sea, both in
forestalling publio relation problems and in the
actual scientific interest,

For that reason, I feel that what we
eghould try to do is to perform a time study of
the sctivity at some region of the main North
equetorial current, that is to traverse this
North equatorial ourrent at reasonably close
intervais and meacure and the rough course
that I would set up is to take Guam as the
headquarters end to take a run, roughly like
this end go beck to Guem, This would be a

_¢ruise of about 400 niles which oould be run
every fourdsys by a slow ship (indicating).

Samples sould be tnken off the sure
foece} the correlation there of surface and
depth is pretty good and it would give us a —
chence to see at what rate this material is
bornethrough 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, taken more or less 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 actual -- probably the most
toxic of the fsotopes still, we are only deal-

ing with a few per cent of the permissible
levels go far, This may not hold, but that
is our best estimate to date.

MR. EISENBUD: Thank you, John,
Gentlemen, the adjournment time is 5:15, it
is now 5:00. T had hoped to be able to meke
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 today is a pro-
gram that is in prorreass now.

If you heard it six months ago, it
wouldn't be very different with one exception,
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 like to mention a few of these.

We think that one very intriguing
study cen be meade and plans are on the way

to implement this -— "Uterik" Atoll is the
atoll furtherest from the March list ehot
where people were exposed got initially about

15 roentgens end then they were evacuated and

they returned,

They had been living on that Ielsnd;
now that Island 1s safe to live on but is by
fear the most contaminated place in the world
ana it will be very interesting to goback and
get good environmental date, how many per
squsre mile; whst isotopes are involved and a
sample of food changes in many humans through
their urines, so as to get a measure of the
human uptake vhen people live in a contaminated
environment,

. Now, data of thie type has never been
available, While it is true that these people
do not live, I would say, the way Westerners
do, civilized people, it is nevertheless also
true that these peorle are more like us than
the mice. So that is something which will be
done this winter,
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We are very much impressed by the
fact that this may be the lact decade maybe
only the last few years in history when it

will be poseible to really get some good

data on natural radiation,

The natural beckground has not been
really disturbed yet, It still reads the way
it always hae in my estimates, but it is
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 inatrue
ment, with components that iiave become avail=

able within the last year or so, it is quite
feasible to make these low level measurements

over large areas, relatively inexpensively.

We are going to take worldwide, we
hope, documentation of beckground both as re-
spects gamma radiation and the preponderance
of natural isotopes and Leonard Solon is going
to undertake the gamma background study and
John Harley and his staff, the isotope abund-
ande study,

We think that this 4s something --

well, what we are going to do is try to have
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a plen ready in the next few months sothat
we emn present it for peseible international
cooperation, .

Included in euch a study for example,
would be the quality of the natural radiation ©
which hae never been really measured,

Then, Mr, Blatz has been concerned
over the general problem, I know he has been
concerned, Doctor Failla for many years of how
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you expressed the dose in relation to this and ;
how particular do you eveluate the soft come-
ponents of radiation to that we are going to
take a look at the whole of our basio concepts
of this measurement in which everything is
expressed in one unit regerdless of energy
which may vary quite a bit, anywhere from two
thousand up to a few million,

Thig will involve some better inforn=

ation about the gamma spectrum of rediation as
2t 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 it is degraded
down, | It's never been measured and that is
going to be undertaken starting soon,

As regards the long range plans in
the leboratory, I think it's a ouriops thing
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and as a historical reason for it, we really
don't have a charter,

We started out as a sort of ~ just
a local laboratory in the New York Operations
Office, and more recently, in the last few
years, we have been working for every Oper-
ations Office,

We regard ourselves, and I think
we are similarly regarded by Conovan and
others, as a sort of an operating arm of the
Division of Blology and Medicine but this
doesn't appear on paper,

We do these things, we get huge eums
of money with which to carry out these pro-
grame, but we have to describe our mierion,
and I thinkfor the first time 4t 4s possible
to describe it because civilian application
program is involved and the kind of things
that we heve been doing for contrectors rather
successfully, I think for the past nine years

are what we can do for the long pull for the licenses
as the Commission undertakes to implement its
responsibility in the health and safety field,

Somebody is going to have te provide
a central check point, analytical facility and
instrument calibration facility -- 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 knows; it just depends
on how big the Atomic Enersy gétes.

Ye certainly will continue this felis
out monitoring program longer than we ever
anticipated we could do it, because, even if
the testing stopped now, we would continue to
have fallouta certainly for a decade.

There's a continuing program.there
which we regard jJust‘as a one-chot proposition
which would be over once the tests are over,

We are very much interested in the
economics of radiation reactions and some of
the studies that have been described to you
todsy, particularly thie morning, are import-
ant, Oo ‘

ae | | '
We will continue to design prograns -

to design projects of that type and also dee
pending to some extent, on the cooperation we
get from the contractors involved because when
you go in to this relationship for this kind of
a job, you are challenging some of the adminie |
satrative wisdom, telling them they ought to
burns these bales of paper out in open fields
inatead of wrapping them up and sending then
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to a warehouse, gE

This ig not easy to do, but we
will try it. | .

‘4 Then last, as just something to
think about, the email Atoric Energy Programs

that are being developed around the world, are
going to need some piace where they can go to |
get basic information of the kind that we have |
got here.

-

I was rather impreseed by one
visitor we had - a man named Ahmed, who was
Chairman of the A.E.C. in Pakistan, 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 allowed to be shown, seen all the
big accelerators and he was very much impressed
and « showed him throuch our laboratory in about
an hour thinking that it would be boring after
having been to Argonne and Brookhaven. And then
we went to lunch,

At lunch he said, “would you mind
if I came back to your laboratory this afters
noon and handled some of thore geiger counters®?
And I said, “sure, come on back, s

Ok aRcnnve>
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. . It turned out that his mission
fn this country was a very simple one.
He had two thousand dollars to spend; it
was his first A.E.C. appropriations he wanted
to know how £6 do it and he decided he was
going to buy two thousend dollars worth of

_geiger counters for his geologists, And here
we are taking a man like that, we are showing
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 kindof
people that the overseas laboratories can get
thie kind of information’ from*, Do

Well, if they want to, they can take.
a scaler and operate the way dur people do it in
the afternoon, using survey instruments and.
the kind of things they will have to use and

not sending them over to see these big Tea
actors,

This capsule is the kind of thing
we see for the future, but we have a very
cloudy ovystal ball in thia business,

I certainly appreciate the opportunity
to present this program to you and I hope you
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will come back soon,

DRe FAILLA: ‘Thank you, Mr, Eisen-
‘bud, I think that we have enjoyed vieiting
your laboratory and we appreciate all the
work that 1s being done and you are doing and
all the wonderful plens you have in mind, and
we wish you good luck.

MR. EISENBUD: Thank you.

DR. FAILLA: Doator Dunham wasn't
here this morning, Do you have anything that
you want to bring up now?

DR. DUNHAM: TI have nothing to
bring up. I'm sorry I couldn't be with you
this morning, Merril did give me, about a
month ago = or his people did, a very quick
run over of things and maybe if I had the
chance to listen to it again, I might have
understood ita lot better,

I know you have #11 enjoyed this,
and I think at this point we ought to make
arrangenents to go out to <= who's the
fellow who is having dinner for us or something? -
What about tomorrow morning? TI think instruct—_
ions on that might be helpful,
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DR. C. W. SHILLING: To those of
you who were with the Advisory Committee at
the least meeting in Washington, I think you
will recall that we had two presentations
for that group. One by Mr. John Hall re-
lative to the problem of our foreign effort
as it related to education and activity,
and the second one by John Kaufman relative
to the domestic problem, the problem here in
our country,

And after this meeting I aid a very
foolish thing, Z talked to Chuck Dunham and
said, “we really ought to do something as to
the Division of Biology and Medicine becauze
the challenge had been handed to us as you
will recall and I felt we should pick it up.

Chuck sala, "fine, that's a good
idea. You pick it up.* That is the reason
I am standing before you now, making an
attempt to pick up certain parta of it,

I would like to have you be very



critical of what we heve in mind ana if
possible construct it so that we can go
ehead and accomplish whet I believe is
necessary.

Z will not take any time to de=-
velop the neceessity for the problem of
having more and better trained scientists
in this country, This has been developed
by every speaker, ZI think, within the lest
year and in Washington particularly, they
are all Jumping on the bandwagon.

However, as far as the highest
authority of the A.E.C., is concerned, I
will resd two short quotations from two
rather long speeches by Strauss,

Soning before the International
Atomic Exposition he told about the tremend-
ous possibilities of atom in virtually svery
field that contributes to life, liberty and
the pursuit of happiness and I am reading
what he sald,

"Yet there is a cloud just over
the horizon of that bright promise even
though it may be obsoured for some by the
dazzling brilliance of what has been already
pecdrplished in exploiting the peaceful atom,

,



end the glowing descriptions of the untapped
treasures still to be found within the ine

visible nucleus.

"You men and women of science and
engineering realize -=- more acutely than the
rest of us -- that our conntry could forfeit

moeny of thove treasures unless it continues
to have sufficient numbers of trained people
like yourselves, posvessed of the skill and
Imagination to prospect and mine them, and
to bring them into the lives of the people,

Ye must have a large:reservoir of scientific
and engineering talent, and make certain that
this reservoir is constantly replenished,
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otherwise as a nation we will be out-distanced

and left behind.

"The fact is that as a nation, we
face a mounting shortage of ekilled manpower
-~- a shortage which involves every field of

science and engineering, and one that is
particulerly serious in the field of nuclear
technology since the nuclear art depends
upon practically all the many specialized
skills of science and engineering»§

One other very short quote = he .
found something in Shakespeare I thought
was good here, *.... ourselves and children
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have lost, or do not learn for want of
time, the eoclences that should become our
countrys"

Bhakespeare said thia way back
there and I've heard a good many people
say the same thing recently.

He goes ahead and in speakingof
the need for trained scientists he closes
with these three sentences,

"It 16 a paradox that we shoulda
find ourselves at this point in history
suddenly poorer by the very means by which
our greatness was achieved,

"Thig is the oold war of the class=

roome.

"In five years our lead in the
training of scientiste and engineers may be
wired out, and in ten years we could be
hopelessly cutstripped. Uniess immediate
steps are taken to correct it, a situation,
already d4ang-rous, within less than a decade
could become disastrous.®

That 45 a quote from our bose and
with that in mind, we began -~ there are lots
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of other similar speechea, many of the
Commissioners have said the same thing anda
we are familiar with it,

But, with that in mind, Z just had
to find out if I could, what A.EZ.Ce. was
actually doing and I was quite surprised in
this review,

I got in touch with Massey, and
she is writing a big document, This isa
rough draft and I am definitely not going to
read any of it but it indicates, I think, if
I simply read the list of things she discusses
what we are trying to do, so far as Atomic
Energy is concerned ~ to do our part in this

matter of training,

She points out University or Ree
search contracts have people trained on
then. Of course we realize that - gradu-
ate training of the A.E.0. 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 a dis=
sertation as you con see here of the various

aspects of thia training,

2h
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Then the McKinney Panel asks the
question in effect, ssying that the Aot
isn't quite clear, that the Commission has
a definitely defined responsibility in:
training.

"What do you consider the respon-
sibility", the questionnaire asks,

And the answer was, “the A.E.C.
has for years provided considerable support

and impetus for training in the Atomic
Energy field". The.folloving efforts
should be noted.

1. Through several assistants to
schools at all levels by providing inforn-
ation, training, materials and equipment ex-
hibits and advice on, of course, content,

2. Courses in instruction —

3. (Continues reading)»

And sudden visits of.foreign
etudents 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 4s sponsoring,
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When I went down to Oak Ridge,
X started talking training there 6n some
of the ideas that he had been trying to
work out, and I found that Alex Honger, in
his Biology Divieion has two neges of things
that he has been doing in this area.

I think, as far as I am aware =
and I stand corrected if this is incorrect,
Oek Ridge is doing more than any of our
other laboratories so far as training is
concerned, both in the Oak Ridge laboratory
and of course, in the"Orend Institute of
Nuclear &ciences,

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 talking about Alexander
Hollander's section right now; this whole
paper is on that, ~ the Osk Ridge National
Laboratory, Biology Division and the inter
esting thing is that I sew some letters
when I was there, one from the Dean of a
girls’ school where one of the ecientists
from Alex's lab had talked and they were
really quite excited.

Four or five of the other girls
had changed their major becsuse they had
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auddenly found out in the South, that a
girl could do something besides being a
secretary. It was the only thing that
they thought they could do 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

their 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 shouldn't neglect that
area of interest too.

Then they have a research program
down there, They have, for example, summer
courses, radio biology, a six weeks’ course
in radiation biology which was taken by the
menberg at the University of Virginia during
the last two years and then our radiation
biology course was started under Duke Unie
versity last year and will be repeated and
50 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
@ especial course to be given during the

tf
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summer, all designed toward creating more
interest and eventually developing more people
who work toward a solentific degree in one of
the many disciplines.

The ORENS 4s particularly active
in this, but active almost entirely in the
physical sciences and nothing in the biolo-
gical sciences,

What the Alex Honger's group is
doing is the only effort in the biological
solences that I wag able to find so far as

the Commission = the total Atomic Energy
Commission ie concerned,

We had a chance to hit this in the
202 hearings. This is a presentation before
Congress coming up cometime in the next
month or two, I will not read these because
they sare not of su*fictent interest but to

let you know that the Division of Biology
and Medicine did 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 going to present,
And so there 1s an interest in this from that
standpoint,

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 draft papers
that are designed toward a final effort to
really clarify the total problem of edue
cation and training and the duty and the
responsibility of the Atomic Energy Come
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 cor
rective legislation proposed so that we oan
do the things that are necessary to do.

Thig draft paper is again mixed up
extensively but gives a lot of interesting
information, .

Then there's a special Ad hoc group
that is rather interesting.

They met together to talk about
the business of fellowships and this is the
one that you were on, Chuck.

A nunber of very interesting ideas
came out, I was quite intrigued with one,
They had three types of fellowships discussed
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here. One was the Top Prestige Fellowship;
this is the one I want beceuse it carries a
atipend of ten to fifteen thousand dollars
a year which I think is very nice.

Then there is a High Prestige Felle
owship and so forth, Aetually what is
happening here is that the boya were told at

the beginning, dream anything they want to
dream,-let's see what we can get out of this
and this document fs not one that has the
wholehearted approval of the total A.E.C. at
the present time but.this is a series of
ideas = and they have a great many different
ideas for travelling lectureehip programs,
so forth and so on with honorariums and all
tha sort of thing that one would like to do
4f you had the money ond had the ability to

really get into the training progran,

I think this la good thecause there
is no use in starting out of thinking in nig-
gardly terms, you might as well think big and
then go down; it's much better than to start
with little and get beaten down to nothing,

IT am rushing because I want to
have some chance for discuscion because there
are several things I'd like 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 piece 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 what we are up againat there.
It's a little bit rough,

We have, I think, by this at least
establiched the fact that there is a need for
something to be done, If not, I'11 be glad
to document that further-and we have estae
biished that the A.E.C, §e at least aware of

that because 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 come edditional pieces here
that make a little difference,

So that there will be no misunder~
standing about this, I will stick fairly
close to this text, *although ZI will not read
the whole thing,

This is the presentation that we,
ag a Division of Biology and Medicine = this
is not my own, everybody has worked on this,

ecin?
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present to this A& hoo Committee that is
going to consider these new ideas and in
the meantime, in talking with these various
people involved, ZI talked with a number of
them - John Hall, Kaufman and others.

They said, “well, wait for the
Committee. Let's get going because what
you want to do sounds to us to be bothright
and legal and very much what should be happen-

ings *

With that in mind, we have made

some tentative contacts that Z*'12 tell you
about.

Just a review of the facts in back-
ground material. I said in the context of
this particular document a brief review is
all thet is necessary on some of the facts
bearing on this problem,

a. Technology in our netion is
advancing so rapidly that an ever—inoreasing
number of solentists and engineers are re=-
quired each year, : oe

b. National survival depends
quite largely upon our technological advances.
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6. More trained scientists are
needed for research activity vital to our

national progress.

4 The Russians are reliably re-
ported to be directing their educational pro-
cess so as to produce an ever-increasing flow
of trained scientists and engineers into their
national effort.

e. It 4s reported that the number
of high school students teking mathematical
and scientific courses is decreasing each year,

f. In addition, it is reported
that with each passing yeer, fewer students
are electing science courses in college,

g@ At the next level, there is -
also an albrming shortage of graduate stu-
dents in soience and engineering.

h, Asa logical corollary, it
follows that we have a decreasing supply
of career scientists and engineers ~- and
this is the presence of an ever-increasing
demand,

This sets the stage for something
to be done,

"
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Next in the discussion we point
out that there are many possible solutions °
to this problem that we are not in any way
_thinking about one solution as better than
another, but at leact we have some idea
what we would like to go ahead with,

We will also point out that this
is not, so far as we are concerned, a uni-
lateral approach, This should be done as
4t 4a being done by the physical sciences
and so forth, that we are simply adding our
little bit to the total program.

Now we recommendéci:s

1. Establieh at A.E.C. National
Laboratories and other selected institutions »
-- and this is 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 science professors
of small colleges.

The rationaleof this is, that fron
what we are able to find out in talking to the
warious educators around Wachington and in
other vlaces, and in talking to Ealence Ser
vice at’ the National Science Foundation and
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some of the others who have been working on
this longer than we have by a good @eal,
point out that the really only way you are
going to beat this downward trend Le to get
the science teachers in the high schools
interested in science themselves to the extent
that they resell it to their students and thie
4s not too easy a proposition when you find
out that some of the high school teachers
were trained, so far as their formal education
was concerned, aither in music or art or liter-
ature or athletics or something like this and
then they turn around and are told that you
will teach a science course and 30 it isa
fairly rouch proposition,

2. Pian the content of the course
of instruction = which we vlan to give — s0
as to provide enough general information con-=
cerning the use of atomia energy, so as to

equip the teacher with material for his general
science course, both for lectures and for
demonstations.

The idea baok of this is that the
science teacher himself sees boys and girls
every day during the nine month period of
their school, You ought to give him the
tools and let him present them to the children,
because what has happened is that you are

Za
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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 gives 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 lecture and the students would say,
"well, wasn't that wonderful; what's the
matter with that dummy high school teacher}
why ion't he on the ball, why doesn't he
know about this?®

The approach therefore here, is to
equip the high school teacher in the summer
course so that he will be the one who can
inepire his students beceuse he sees them on
a daily basis, You have got to set up
credit for this too, 1f you possibly oan.

Now, in talking with the colleges
- with the few that I have talked with, they
are perfectly willing to give these summer
courses so that a person can have oredit
towards a Masters of a Doctor's degree be~
cause many of the high school teachers -=
of course they get paid according to how
high a degree they have and this is part of
the idea, And then, of course, a number
of the small college teachers may be
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advancea in degrees, but they are an ade=
vancement and we have to set up different
types of instructions so as to accommodate
the getting of advanced students.

This perhaps will not be the
first year, but from then on you certainly
will have to set up courses that are at
different levels of difficultnessa.

We will have to give some type
of assistance to the university itself or
to the laboratory. -

We cannot turn to one of our labs
and say, “look, set up this course and do
this thing", without being willing to put
out a littie additional money on this.

If it 4s in a university we would
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, 1t 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
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salary of someone who can set up, ride -}
herd 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 ig identified with the course of
instruotion and the high school teachers
who are taking the course can go to him
for the little bits of advice that they
want from him in each day.

This would mean of course, one
full time salary. We are going to have
to run these schools at any otherthan
present A.E.C. installations,

I'm sure for the first year or
two we are going to have visiting lecturers
come in to cover some of the more compli-g
cated parts of the program,

This meane that we will either
have to increase the anount of money allo-
cated to the laboratory involved -- for
instance, if it were up here in Boston at
Harvard, for example, in one place where
they are willing to do it, we would have
to have sone of the Oak Ridge, Brookhaven
people go up there and we will either have
to put money in the Harvard contract to pay
for transportation or we will have to aubiient
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the contract down here, one of the two \
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 someoneelse can begin to take
4t over.

Another point that is very import-
ant is, you have to assist.the person who
attends the course = you have to assist the
etudent because the National Soience Foundsa-
tion found out in a fairly exhaustive study
of this t*-* theresa poor high school students
are about the same as college professors;

they are going to do something in the summer.

Most of them either high school teachers
or the young professors in some of the colleges
have to do 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 ben
into this, the National Sefence Foundation
says 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 words, you pay them this money.
Theat 1s what they are doine,. If we do 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 groups, the
National Sclence Fouridation has worked this
out. They give an extra $30. a month for
each child too, so that they can bring their
families along if they want to and have a
Little extra for that.

The National Science Foundation
has definitely promised that they will -
if we start anything like this, will be
very heppy to come in with us on a joint
sponsorship basis, This takes a little
curse off so far as the Bureau of Budget
in Congreas 1s concerned if there is any
part of this that might be in question, TI
don't think there is, tut if there should be
a question on that the National Ecilence
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Foundation has the law to do all of tndbe

things and the part that 4s in question
could always be supported by the National
Ecience Foundation, Being a good Washing~
tonian, this ought to work out all right.

There is one other thing that has
to happen and that is, you have to assist

the teacher in one other way.

(Discussion off the record.)

What we plan is this. That a
high school teacher who comes to the summer

course, who has successfully completed it
be allowed to take with him a kit.

In other words, the man himself,
like we say in the Navy, is married to the
equipment; the equipment without the ability

to use it ia really worthless and *> a@tdition
to this, many of the high schools in States
have laws that you can't even give then
things. 50 you have to give the man this
piece of equipment.

This ig being done now, down at
Oak Ridge, and they tell me that %¢ is legal
in this sense - what you would do for instance
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4f you have ten students visit Harvard.
this summer, ten high school teachers who
ere atudents at Harvard this summer and you
would have ten kits in the laboratory and
this kit would be a simple source and whate
ever the boys in that outfit think we ought
to have -- well, it would be enough so that
when the teacher goes back and avpears be=
fore his students he wouldn'’$ just have
to say Atomic Energy is wonderful.

He would say, "look boys and girls,
here is what we can do biologically, physics
and so on,

This 4s not too ambitious a program

I don't think. Harry Xelly wants to have at
least five. He is a National Science Founda
tion man in this area of interest, but what
we are thinking of Ls 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 happy to put

on such a program this summer allowing credit,
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the laboratory to be the Harvard Medic}
Bchool and some of the educational parts
to be run by the officers,

I talked to all the people involved
and they seid, “thie is fine", they would be
delig-hted to do it, Harvard would be one,

The University of New Mexico al~
ready has a preliminary proposal for something
80 nearly related to it that it could be
changed without eny 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 complicatiéns for running
it, particularly this summer, thie year, but
we could run it at New Mexico, for example
if these other people come over and give
some of the lectures and then let people go
back ~ the atudent group go back to the labora-
tories there for special demonstrations and
so forth, that would be inconvenient to give
so far as transferofequipment is concerned
to New Mexico,

Then, down in the Southern area,
they already have been minning one at Beaufort
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under Duke and thig would be just a matifer
of reactivating that this summer, The
University of Virginia ~- Alex is not quite
certain as to whether or not he ought to
tackle that: one because he has not been too
happy with the way it ran end he does not
know whether he can spread his forces too
thin because he wante to work with the
Beaufort.

Then of course, we are talking now
to Doctor Dunham and I talked about this one
actually at Brookhaven here beceuse there has
been a slicht amount’ of political pressure con-
cerning Brookhaven taking over more training
activity, If we started one there, this seems
to be fairly easy to do,

This has been cleared around the
line in Washincton so far ag the other agencies
areconcerned. There is real interest on the
part of every agency I have talked to includ-
ing representatives of Health, Education, Wele- -
fare, National Soilence Foundation, Science
Service.

I taiked with some of the people in
the Navy just from the standpoint of advice}
they think it's a good idea,
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There ig one other rather coritro-
versial thing that I would like to bring

‘fn, This 48 quite a sepsrate situation
now, that is they are running what we call
the station-wagon prorzram down at ORENS,

That is starting there this summer.
What they are doing - and this is under the
National Sclence sponsorship jointly with
ORENS, they are bringing in high school
teachers who are willing to take a year off
of their high echool teaching,

What 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 we
had planned to give to the hich school teachers
themselves. :

They will have training both at
Oak Ridge and under contract - as I under=
etand it, with Duke,

The National Science Foundation
wants Harry Kelly and personally Harry Kelly
wanta to add a biologically oriented statione
wagon, ,
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They had a pow-wow down at oghns
and ORL together, and got on the phone jointly
with me, and said that they could not see
running it for one; would it be possible for
us to add two and make it three biologically
oriented station-wagons, There are only
going to be eight altogether. .

The physicists don't think they can
give up half of them or even three, but they
would be willing to give up one if we could
add two to it,

This means vaying a salary, of
course, of the high echool teacher during the
summer and they can train them down there
without any question in this joint training
progran,

. These are the two concepts at the
moment that we are trying to push for this
summer.

One, the training of the high
school student, and two, questionably, the
picking out of two biologically orlented
station-wagons and these are the things
that I would like to hear discussed,

I made this presentation much too
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‘papid, perhaps, I am, I hope preparejito
anewer questions in more detail, in case =.
you ask them,

DR. FAILLA3 Thank you,

DR. GLAES: May I start the dis=
cussion? I am extremely interested in this
program, I think it's a great step in the
right direotion and having said that much,
let me go on to make a few points about
methods of approach that I think are extremely
Important in any effort of this kind,

Just the day before this meeting

of the Advisory Committee started, I was
attending here in New York, the first meeting
of a Committee set up under the American
Institute of Blological Sciences on this very

"question = the border question; not just this
question of education of peovle who would know
something about Atomic Energy, but a biologist
and recruits for the teaching profession in
general,

My point in ‘bringing that up 4s this.
I think it is 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 is, the A-E.0. seeg}the
problem and is interested in doing something
about it and it 29 going to initiate and
carry out a program to that end.

Now, the A.E.C. has already gotten
the reputation among biologists and a reputa=-
tion quite undeserved I think, of being a
little bit stand-offish,.

It is so wealthy, so powerful that
it goes ite own way, somewhat isolated from
the point of view of the generality of
biologists,

I think that inaugurating a program
like thie, what should firet of all.be kept in
mind 4s the desirability of encouraging the
biological profession itself to do this thing;

“Oo come along and work with the A.E.C. in de=
veloping it and not to try to set up a program
aid say, “all right, here's a gift package
for you, how about taking at?*

Both ONR anithe National Science
Foundation have recognized the importance of
trying to get the biological groups to work
this thing out for themeelves = 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 indication of thefacts
that the biologists themselves, are int¥rest~=
ed in this.

The high school terchers are our
representatives as well aa the college pro=-
fessionals, the physiologists as well as the
geneticists and so on.

I think that 1¢t would be highly
desirable to try to get a closer working re=

lationship with the biolopical society or
the biologists outside the A.E.C. to push

these things. .

I think that the success or failure
of a thing like this is in the long run, a
psychological matter and if you can get the
high sohodl and college biologists are working
on ity it may well be very successful but 1
if we try to work it out from the tep and pre- j
sent it as a gift 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
sufficient just to get these courses set up
in particular institutions and the availability
of these things advertised, But if you can get
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is a fine man; you let us help work it ou?
and we will get behind it and puch it and
advertise it", It may be a much bigger
thing even than we think,

DR. SHILLING: I ought to go to
Milton Meade then, .

DR. GLASS: Yes. For example
at the present time the AIBS has worked out
a scheme with the National Science Founda-
tion for a contract to suvnort the visiting
biologists who will be selected by the
Committee arrangements of AIES and the bill
to be drawn by the leading universities,
to go out to the various colleges and
communities throuchout the United States,
and visit for a couple of weeks, maybe:
giving one or two formal lestures on subjects
o? their own interests, holding conferences
and conversations with studentea visiting the
high schools and in general working up en-
thusiasm for scientific careers on the part
of young people,

There's another thing of the kind
that you are proposing here and it would be
#0 suitable, it seems to me and feasible to
make sure, through discussions with AIBS and

3 eng
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perhaps financial eupport for that particular
end of it, that radio biologists were includ-
ed among those who were selected to go out
with visiting biologists.

DRe DUNHAM: fT think Chuck's whole -
thought is going to be integrated with NSF's
overall program. I gathered that AIBS has
already been brought into that; the Science
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 it; isn't that it?

DR. SHILLING: Yes, I think perhaps
you've got an idea that if we got in Cox of
AIBS and Miltley of the Federation and talk
with them at thie stage, that we might ket
more wholehearted cooperation all along the

line.

It might even be conceivablethat
it might be better to contract to one of
them for handling this,

DR. GLASS? For certain things,
not contracts with institutions probably,

but maybe for the fellowship part of the
thing -- something of that kind. That is
the way some of these other summer workshops

274
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are being handled now, FS

DR. SHILLING: ZI would think that
legally we could not do it at all -- well, 1
may 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.

Z think 4t would have to go before
AIBS or NSF or something like that,

DR. WARREN: I would like to re=
4nforce very much what Doctor Glagghas
said and els0 to look beyond the biologist

as such,

ZI think thatthe National Educational
Association, they ought to be brought fully

into the picture quite early also, into the
general planning,

For information I gather that we
still have the handicap of the clearance
requirements on fellowships and scholare
ships.

DR. DUNHAM: Yes?

DR. WARREN: Yes, so that where we
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ought to come in whenever possible, seth
more on the planning = the business end,
the supplying of Kits and so on and to —
hope that other sources can help take care
of the stipend angie,

1

DR. SHILLING: Yes, I guess we
cannot take cere of the atipend; it's pere
fectly possible for NSF = for us to pick up
some part of what they are doing and they'll
take care of the money and material for that,

DR. WARREN3 One other point that

has some bearing here is the fact that these
people once trained, ought to be called to
FCDA's attention because they will be good
trained monitors in areas where you may not
heve any trained radiation monitors, and
that has been one of FCDA's main stumbling
block.

They might be interested to cone
in to some extent if they thought it would
help them get their hands on some key
people,

DR, : SHILLING: That's a good
fdea, I don't know whether they have any
money, but I know they'd be interested in
that. They would ‘certainly like to have
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these people identified, 4b

DR. BUGHER? I think it is a very

Amportant concept in this, You oan also find
some very important elements in here, Things
oan get too cumbersome and too involved, Some-
times it takes so long that by the time they
are accomplished they have lost their point,
So that promptness in operation i3 one of the
important factors,

I think in addition to the National
Education Association, one should also think of
OAS which 1a also pretty much of the gras3—~
root type of outfit, .

DR. GLASS: They have a committee
on thia type of problem,

DR. BUGRERS TRey are plenty of com-
mittees that talk about it, but thie 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
wouldibe quite fruitful,

It would help further that within
the Commission, once a program has beer
generally agreed to, a set of direotives
could be given by the Commission to out down
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the amount of just sheer labor end timefcon-
sumption that occurs in getting something
moving within the Gommission's struoture,

Oftentimes a simple set of direct=
{ves would clear the way for Operations
Managers and Administrative Personnel to
get right ahead with the program without it
being stopped all along the line.

Zt would also be helpful if the
areas of active participation could be fin=
ally, reasonably well described so that

various outside agenoles could give their
support to see where they could fit in and
not wait until a crisis develops and then
try to do something about it,

ZI 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 preo
sent development difficulties,

DR. SHILLING: One of John's
pointes is the tining of this; the total Com-
missioh-” is in the throes now of a restudy

of the Commission as it relates to education
in all the different divisions of fussing
with this and the commissioners are all



a
r
e
e
t
g

talking about it and there's quite a tdinent.

The best advice I can get however
4s 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 organization and all the rest of
this business and probably 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 this summer, to see how the thing
would work and then, feed tugs information
on how they work into the total picture. ®

That was one things The Directives
I am sure, are essential and I hope will come,”
but as you are well aware, better than I, it's
an awfully slow process,

What we visualized was running
some of these this summer simply as an exe

perimental approach to it, but I agree that
we ought to talk with the various groups,..

ZI have talked with a number but I
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will see thece other people, , ¢

DR. DOISY: I have heard one
recent report that some have started it now,
of college and high school teachers in the
vicinity. ZI was referring to Washington.

DR. DUNHAM? They did have some
courses and actually developed a little
booklet, I think; you've probably seen it
with the typical experiments which could
be done,

It was done here and 1t wag also
done in Baltimore, but that wss several
years ago.

DR. SHILLING: Boience Service

is sponsoring something ainilar to this
with their solence affairs. They have book-=
lets to tell whet sort of scientific experle
ments high school students can do, where 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 National Science Foundation
for information, I think that is where

Q
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information can be obtained, 4

I found that there was a man
who spent most of his time in the summer
school, teaching high school teachers,
Apparently this has been financed in recent
years by some commercial oreanization,
Maybe it is Esso, and it provided for
tuition and scholarships,

DR, SHILLING: That's right.

DR. DOISY:, Why 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 Science Foundation to run a year
round, in addition to the cummer - a year
round course in the treining of high echool
teachers and amall college professéra in the
epecial sciences, but none of then are
approaching it from the standpoint of the
radiation business that I have talked to.

DR. DOISY;: There's been too
much emphesis on radiation, It should be
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on fundamental sciences. wT

DR. SHILLING: They're going to
have a lot of fundemental sciences, I hope,

anyway e

DR. GLASS: I'm not eure, but
perhaps what you refer to in the Washington

area is the project which the AAAS Committee,
in answer to a comment that was made ~- we

had many committees, but this committee is
actually doing something,

It has, I think fifty thousand or
a hundred thousand dollars, 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 ona
different level, on a different stnoge.

The idea that they are working on
is that of taking the specially trained

and better prepared high school teachers
most of whom are now located perhaps in
large cities, in the better school systems,
ami in sending them for a period of time
to smaller and more isolated sohool areas,
to consult about teaching methods, the
sclence teachers in those local school
eystems.
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We have specially trained people
who are familisr with the poseibilities in
high school education in avplying the prin-
ciples of eatomie energy to fit into that

program, It would help to diffuse this
knowledge much more rapidly by them,

DR» DOISYs That's different,
I understood it was beinz supported by the
Citizens Committee,

MRe EISENBUD$ It surprises me
that this 1s a problem, because I thitk
here in New York, They've had a pretty
good program that goes beck for five years
and I think it's interesting because it
serves to illustrate how much you can do,

New York 1s fortunate in that it
does have a large sch6ol system eo that it
has full time people,

He walked into the Operations Office
here about five years ago when Cornell was
with us, The two of them got to talking and
one afternoon there was a lecture course and
then they oame down to the laboratory and
asked us about that,

John Harley got interested in - it
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and aid quite a bit of writing about itthna
much of it has been published in the edu-
cational journals, But, out of 1% came
a 20—lecture course in which - that isa
laboratory course, in which the school teachers
came to the laboratory with the kit -- of
course, this was financed by the New York City
Bosrd of Education and they developed the
teachers, And, John Harley snd “Carbonell”
developed a course for the students which has

to do with isotopes, and I know also with audio<
radiographic parts of the plant, assembling
gelger counters and component parts, studying

their reaction to alpha rays, absorption
shielding,

It was a very nice course and it
is now about five years old and I don't think
it cost New York City very much, maybe about
$100, per high school olass to equips It's
a very modest program and yet it's been quite
effective,

We came out of it ourselves with |

avery good geiger counter,

DR. FAILLA: That is an interest=

ing reperoussion to this program,. that the
Teachers! Union became alarmed at the fact
that the teachers were made to handle
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radioactive isotopes because of the danger
to the teachers and so they wanted an
vestigation made and the representative of
the Department of Education here, and the
representsetive of the union and eomeboday

else came up to see me to discuss a very
serious problen,

I made some simple calculations
and indicated that neither: the teachers
nor the students could get enough radiation
to get hurt under any circumstances. ¢°

The union representative was very
nice, she thanked me and she was perfectly
satisfied and she said she was going to make
a favorable report and there wouldn't be any
trouble from there on, I don't think there's
been.

_ MR. EISENBUD: I'va never heard of
this. The entirc figure of all the teachers
4s about: teh microourie in New York City,
I'l1 make a note of it and send it to you.

DR. CORSBIE? I would iike to

aek Mr, Eisenbud if he knows whether it'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 justPew
York City and I don't know what happened
to it.

DR. CORSBIE: The second question
which does seem to have a bearing, is whether
or not thie would be reflected in the Regents
Examinations vhich are required in New York
or exactly what is the position that the
Boards of Education or the State Superintendents
would have in this overall scheme,

It would seem to me that 4t would

be abeojutely neceesary to have their surport

if it 1s going to be in the curricula of the
school and the requirement, both as to courses
and selection of science teachers,

DRe GLASE: Thies 1a not an anewer
to the question, but the fact that it might
reflect the natire of an answer to it, --
because of my own concern about thig diminish
ing enrollment in the high schoole snd science
courses and because 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 e. survey made of
an enrollment of sciences in the city of
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’ Baltimore for the past ten years and mddh
to my surprise, considering all of the

advertising that the answer was quite clear.
There had been a dip once after the war,
but following thet, it inoressed agsin, and
the overall education was not changed in the
percentage, it seemed, that had taken place
in the physical and the viological sciences
whatsoever,

I suspect the same ia true for
New York City and for other good school
systems, The deoline then, most probably
exists where’ the teachers have been isolated
and have not been able to ke-p up with things
and haven't had these advantages.

DR. SHILLING: One point there;
you connot just maintain the status quo;
if the other figures are correct we have
to increase the proporsion to meet the technoe
logical advances of our times.

DR. FAILLA: @Z figure that the
ultimate objective of all this is to get
more talented young people into science} those
that have an aptitude for science. We should
fot waste talent, £0 that the treining of
high school teachers is perhaps the first
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step in that direotion, d

I think most of the telent is
lost, not in the large oities 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 should he established in
picking out these teachers for special train-
ing in places where the need is greatest or

where they do the most 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 centers where, however, there is
a great potential of innate brain power that
can be tapped, say fools, for instance.

(Laughter.)

DR, DOISY: Out in ths hills of

Missouri instead of St, Louis,

DR. FAILLAt Any further disouss-
fon on this problem?

DR. EHILLING: TI would like to
hear one point on the station-wagon. Bhould
we or should we not join that; no one has
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spoken on that, I'11 bet I'll have te} answer
it in the next threeor four days.

DR. FAILLA: Where's the etation-
wagon going?

DR. SHILLING: It'll have a cir=
cunmscribed ares of probably three states
near here, wherever that may be and he will
visit during the entire school.route, High school
after high school, all over the area.

DR. FAILLA: I should think that
for the course that might be very profit-
able.

DR. WARREN? TI would be strong
for the station-wagon idea,

DR. BUGHER: It would not cost
much and there's nothing much to be lost.
That would be something like the booke
mobile idea.

DR. DUNHAM: You could learn a

lot,

DR. FAILLA! Is that a satisfactory
answer Doctor Shilling?

 



287

-

DR. SHILLING: JI gather thé
everyone seems to be in favor of the
station-wagon.

DR. FAILLA: Do you want a motioh
on that?

DR. SHILLING: No, it ie not necessary.
You may not be able to do it, but this is per=
fectly satisfactory.

DR. BUGHER: A trailer exhibit is
already in existence. One of the finest
pieces of demonstration equipment that has
been devised and it can roll tomorrow,

DR. FAILLA?: Let's zo back to the
1315 iter.

MR. EISENBUDS In the last eighteen
months the Division of Blolory very quietly
seemed to take on additional work of very cone

siderable mognitude that hasn't been talked
rbout very much and I suspect the reason for
putting this on the agenda is, so that the
Committee can be informed of the ramifications
of the New York Operations Office,

First, let me say something which I
should have said yesterday, but I didn't, that



©
t
y

288

may not be known to all of you,but I vefar
two hats. I am an officer of the laborstory
floor and when I go upstairs I'm Manager of
Operations, This situation has been in exist~
ence for about a year and ahaif, It has
been working very well, largely because I'm

blessed with a very good staff, both in the
laboratory and in the Operations Office andh
Mr, Joe Clark whom you have met right now,
carries the main burden of administration in
the office.

I told you yesterday a little bit
about the history of the New York Operations
Office. It'a quite a bit different from the
others because it was originally a Hesdquarters
Office for the Manhattan District, I guess it
was the first office to be established.

General Groves operated out of there
for a good while, particulerly before: the
other sites got rolling and was all through
the publishing office and the headquarters
office and they had a very large measure of
responsibility during the Manhattan District
days and the velocity which was applied in the
Manhattan District carried over into the
Commiseion for a while and as the Cperations
Offices were developed, each was given a piece

poe apchivee
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of a program to administer, It was a Wather
large delegation of responsibility and as it
was conceived originally, there would be a
very emall Washington nucleus at the Head-
quarters Operations.

In the course of events it didn't
work out this way and gradually there was a
centralization of responsibility. In fact
they changed their name,

It was quite a significant changs

because originally we were the New York
directed operations; we had complete respone

eibility for the feed material vrorram for
the research program,

We got our directions from Washing-
ton, but once the directives were spelled out
the scope was defined, thm it was up to the
member of Operatirns 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 defined,
just where the Washineton responsibility left
off and where the Operations Office would pick
Upe
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For example, just to stiustrite
some ofthe problems that we were faced
with,

I guess under the Act, we realized
that we would have the Piology and Medicine
program and I think at that time there was
as yet no division, Ve had funds,

I guess your program, Doctor Failla,
the Rochester prorram and quite a bit up at -3-+
Harvard, that had carried on from the war
and there was a considerable amount of money
available in 1946 for regearch and we just went
out and began to get some contracts placed
and then there wasn't any organization to
handle it in Washington amd so it was hendled
over in ONR for a while,

We added at that time, one of the
first people to join our steff after the war
was Doctor Brant; 4t was vartly beceuse it
seemed a good idee to have one of thoce men
to be available under consultation. He
still does that, but Doctor Feallla, as you
may have noticed this morning, when he came

in on consultation except for Columbia,
Rochester and Western Reserve -- he 4s working
for the laboratory, :
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The feed material portions ofifthe
program were transferred over to Oak Ridge
about eighteen months ago and at that time
the Operations Office was placed under the
Division of Biology and Medicine and I was
named Director.

ZI assumed that resrvonsibility in*

addition to the reeronsibilities which I
have had for some years with the direction of
the laboratory, ,

A program at the present time ine
volves about $46 or $29 million dollars of
operating dollars, By that I mean, a Search
and development program which we administer

amounts to about $29 million dollars a year,

In addition to that we have about
$40 million dollars worth of construction
on the books,

The biggest pieces at Brookhaven
was with building the $26 million doll-r
alternating cyclotron which T believe you
know about and there were two large accel-
ators which have been approved, One will
be built in the Boston area and theywill
be operated between Harvard and MIT and
the other down at Princeton,
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Yale ia building a lineal acdbl-
erator at our expense. We have a Mattehorn
project at Princeton,

The Medical Center at Brookhaven
4s already under way end so that totals
about 40 million dollars which is a very
large program and the interesting thing
about it - and this is what makea it differ
ent from other offices ig this’

This is all “peacetime operations,

it is all unclaseified except Mattehorn and
the size of it 1s simvly a reflection of the

educational attention that is given and the
size of the institutional facilities,

All of this has made work for the
Division of Biology and Medicine and I must
say that we have had very, very excellent
support from the Division.

In Washington you need a friend
because there are many, many problems which

erise almost every day which require con-
ourrences of several ataffa and most of it,
I think, goes on the shoulders of Howard
Brown. .

DR. FAILLA: Yes, he's really done
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a job. ° il

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 little strange the Division
of Biology and Medicine should have to con=
cern itself with the scope, the way in which
a contractor works with nuclear.metals up in
Boston which is the metallurgical institution
operated by Allegheny-Ludlow and I think this
must have taken half of Brown's time for a
while and I know you sat: in it,

It's the peculiar way in which
the Commission operates. They take the
Division in Wachinecton 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, civil-~

fan 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 tat
you didn't mention was the application pro-
gram, We have about 200 access prrmits as Yr
they are called; we will probably have some all

licenses later on. . ks

DR. DUNHAM: I think you have |
twice as many access permits as any other —~ *
group, +

MR. CLARK: We have on the order ,
of three times that many. This involves a
quite a lot of your administrative work, | “ee
for example, . , +

ZI think we have had on the order n -
of 1,400 clearances to date on those 190,
200 permits; about one quarter of those are

"Q" clearsnces,.

; E

 

Merril, you have about covered the 3
waterfront. Youmay be interested that our vet
total number of contracts is around 400, ‘obi:
Off the record, ae a4

. . slo ul
(Discuesion off the record.) “8

/ 4s
DR. FAILLA: Shall we move on to be nets

International Affairs, now? “

me
4. 7
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MR. HENDERSON: TI firet vant! to
thank you and the Committee, Doctor Dunham
and Merril, for the ovportunity to sit with

you for these two days,

Both George Speigel and I are quite
involved on the UN Scientific Committee and
Merril thought it would be a good idea for Just
a background, and I think we've got that,

This morning I think T was a little
over my head, I sti11 don't know quite what
the figures mean up there.

DR. DUNHAM} That was just to ime

press you. ‘

MR. HENDERSON: I'm impressed,
John Hall wanted to be with you at this meete-
ing to follow up his diccussion and some of the
Suzzestions, " believe that were made at the
last Advisory Committee Meeting.

He was not able to attend and so::7
he askedme ~ since I was going to be here, if
I couldn't give a brief statement of,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
agreements very briefly, of the 24 research
type agreements, 14 of these countries or
I should say, 12 of these countries have
actually made some choices ag to the re-

search,

Fourteén of these countries have

actually made contaste with American industry

and it is expected that five of these will
let contracts early this year,

This gives Just a very short
status report on these contracts,

We are working like mad, to keep
up with them, I hope we get on tops of
them one of these days..

ZI believe the specific suggestion
that was made last time regarding the esta-
biicshment of radiolsotope research oenters
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primarily because they could be established
with the minimum amount of funds, they sould
be established immediately, and I have gotten
the rest of the reasons behind it,

Ralph Strong in our Division has
done an amazing job in six weeks and he has
been in pretty constat contact with the
Division and Doctor Penrson on working out
a program to get this thing under way, I's
happy to report that it looks like it is
going to work out pretty ehortly.

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 approach,

The second part - and I will come
back to these, is to continue and increase
our activities on the training aspect of thie,
particularly here in this country,

The other point 4s 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

available and in order to make a comprehensive

h
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approach to this, we have blocked the fpree
of them together,

Getting back to the first part of
4t, which is a sitting of consultants, I
understand from George that IES has expressed
willingness 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 recruit these consultants from our own
officers, AEC laboratories, Universities,
wherever we could get them,

The ten to twelve people going
out would be what I would call, a pilot
type project to provide experience during

this next Spring in the establishment of
such programs.

DR. FAILLA: How long a time would
these teams be out of the country? —

. MR. HENDERSON! They were think-
ing of gome four to six weeks on the trip,
Now, whether they would actually be in one
country for that period of time, I don't
know,
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It should be recognized that:

these trips will require a follow up, Hqoe

The purpose of the original trip
would be of two parts; firet it would be
first to find out what possibilities there
are. To develop something in a specifis
country. you have to start with something
first, and secondly, to provide consultant
services to the country — tothe 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 do,

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
results that we could achieve out of that,
Particulerly when you think of the research
reactor; we share half the cost of the ree
search of the reactor and that could cost
300 thodsend dollars alone and I think that

4
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gives a pretty good comparison of the qgst
Anvolved and I am sure we could get a lot
more out of it,

The second program which is ine
Gressing 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 inoreasce the
enrollment of foreign students in the iso=-
tope technique school at Oak Ridge and also
to provide more opportunities on a planned
bagis,

I recognize that this has already
been done informally for more specialized
training, say from three to twelve months
in AEC laboratories and hospitals.

I think Brookhaven has a pian, 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 it, ,

The providing of the laboratories,
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they have broken that down into cost, diThey
figure: that it would cost ten to twenty

thousand dollere per laboratory,

At I understand it, there are
funds availeble from the funds for peaceful
uses and they, by the way, have been very

interested in this whole approsch.

Dostor Pearson and Ralph Strong
have been in contact in a number of meet=

ings with a number of representatives from
this group, .

The bigrest problem that we have
is not on the problem of funds as I see it,
4t 4s on the problem of getting qualified
people who can devote the time to thig thing,

I ran into this myself 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 available,

It's a really difficult task and
4% is to this point that John wanted your
suggestiong and how best, what techniques
we could uce,

SO}
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Of course this &s our main pri
ity. We don't think we have to compete cone
cerning other programs. This ie our program
and we have to push it, but we do need some
help on the technique¢ that we chould use

in locating people, either within our own ore
ganizations, in universities = as a matter of
fact, preferably, in universities and settling,
on specifics people,

We view with great importance, thig
first program because it will be the first
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 Z think we can do something
about a lot of the suggestions that were made,

It's been a number of years that
there hee been no evidence of anything being
done,and won't prevent further suggestions
from coming in,

And in your contact with foreign
scientists, there are a lot of suggestions
like the onea Merril has told me about that

22a



can be of use to us in formulsting and jp
carrying out our part of this total picture,
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-
ciated.

DR. FAILLA? Thank you very much,
Now, they might make some suggestions,

*

DR. GLASS: Is the National

Register of Eclentiets which is run in sections
by the National Science Foundation of any aid
in getting hold of a category of people an
initial group that you could then soreen
further for thece experts you want?

MR. HENDERSON: Yeas, I'm sure;
aleo, ICA, They have ‘tapped 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 thatil
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 these 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,
their 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 especially if you get
them together for a little bit of exchange of in-
formation first.

DR. FAILLA? One thing that might
be mentioned is the fact that if you are

thinking of Europe, the summer months would be
very, very inopportune. On the other hand
summer months here would be very good in South
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America, so that you have to make that
distination for those who might be sent,£o
Europe. It would have to be during the
academic year in Europe where they would
find the activities going on full blast, and
that is a little more difficult to find than
the other type who might take the summer to go
down to South America,

MR. SPIEGEL: Doctor Failla, thie is
geared to Latin America and for the Near and
iiddle East, not the European countries. They.
would not be interested so much in one of these

isotope laboratories,

DR. FAILLA®’ That was one of the
things we wanted to do.

MR. HENDERSON The idea here waa
possibly on the first approach was that we
would do Latin America Af IES would buy that
and 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 Latin America in this whole
"Atom For Peace® program and I think Doctor
Bugher made the suggestion of a reagonable
approach which I think has a lot of merit.
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I don't think that this should
hold up this program at all, but it coutd
conoeivably tie in,

MRe SPIEGEL: We have recently
tried an epprorch in Asia, with the Asia
Nuclear Center and that has caused no end
of heartburn, 0

: DR. DUNHAM: You thought of only
one center,

MR. SPIEGEL! All six of tha

countries wanted 1t located there because
they know that the PHilinpines are going
to get it and that is confidential that the
Philippines ere going to get it, They have
all be informed confidentially but it's never
been publicly announcedj they all want one for
nothing now,

DELETED

DR. BUGHERS Well there are natural
regions and regions synthetically established,
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DRe FAILLA: In fact, it's done
more harm than good, 4i

MR. SPIEGEL: I think this happened

4n 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 ago within a matter of days, we
will probably have five more agreements,

, DR. WARREN: Has anything been heard
from Japab as yet, officially?

MR. SPIEGEL: Their 27th Miscion is

coming over this month to decide on their
reactor,

DR. FAILLA: Another thing that I
think 4s very important is the choice of the
institution that is going to be helped or the
Andividusls that are going to be helped bee
cause sometimes, if one chooses the wrong
individuals, that would antagonize all of the
other people in the country.
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ZI have seen that happen several
times both ways, that is Europeans misjudg-
ing the importance or standing of indivifuals
in this country and we on our side, misjudg=
ing the standing of someone of the Europeang,
with rather unfortunate repercussions. So
1t is very importent to be sure that you are

' picking out representative people in institu
tions that would not arouse antagonism in the
majority of the sclentists in that country.

DELETED

Well, now they do have an Atonie
Energy Commiseion and the second man on the ~
Commission 4s the one who is coming over this
month to make the decision on the reactor, but
Z think it would be safe in that case to deal
with hin,

MR, HENDERS0N3 In that connection
Z think your group and the Division of Biology
and Medicine and all the other technical people
that have contacts with scientists overseas,
why they can keep us informed just 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: Especially there, be-
cause the fellow: who 4g: 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. SPIEGEL: In connection with
the Asia Nuclear Center, the Japanese sent us
a very nice note asking us to be located in
Japan and the last paragraph, just as an
added thought, they expressed an interest
in receiving a medical reactor at Hiroshima.

Whether they were thinking that
that was part of the AslaNuclear Center,
I don't think that was in the way the note
wasworded and he woulé also like to have
thid medical reactor tacked on there,

DR. FAILLA: TI think in choosing
inetitutions or individuals, the general
practice should be to let the people in the
country themselves,the scientists in the
country decide what should be the first

 

h
y
a
g

TOS



310

 

laboratory or the number of laboratories
that should be helped and where they axg
located and go on because then you see, you
are not making the choice yourself and if
things don't work out, you are not respon=
sible, You have followed the advice of
the sclentiste in the country.

MR. HENDERSON? 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
ZX understand after we have gone through our
training coursea and.so forth and when they
get back to the country there is no equip=-
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 1¢ themselvee, we tried
to help them,

Again, I'm not one for giving
them everything either,

DR. FAILLA: Sometimes a fellow
comes to study here and he is not the best
individual or the most popular individual
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in the country, He happens to have either
money himself or political connections,fhat
would give him a fellowship orsomething of
that sort and therefore we have a difficult
situation to make a choice on that basis too,

DELETED
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DELETED

DR. FAILLA? Thank you very much.

MR. HENDERSON? Thank you, gir.

DR. FAILLA: Doctor Warren?

DR. WARREN; The great concern of
the scientific and lay people in different

partsof the world is over the changing ene
vironment and later to the proposal by Xr,
Lodge in the UN that there be established
a scientific group to gather such information
as existed and make it evailable.

That was passedby the UN end there
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are 1§ countries who will have each one
member of this group, 4!

I am fortunate in having Austin
Brues and Mr, Efsenbud and Chuck Dunhem pn=
officially ae reinforcements. Mr, Splegel
and Mr. Renderson are keeping the paths
clear from the International UN relationships
and it is proposed that the first meeting of
this group, chiefly for organizational pure

poses will be held in the latter part of
March,

The nations ag I recall them are
Argentina, Australia, . Belgium, Brazil,
Czechoslovakia, Canade, Italy, Egypt. Then
there is the UK, the USSR, ourselves,

MR. SPILGEL? Franoe, Switzerland
and India, but not Italy.

DR. WARREN: Thank you, ‘The
secretary will be a competent man. There
will be a small etaff for the committee.
It will not meet in continuous geasion
but intermittently,

The Chairman will be in rotation
from each country alphabetically in the English
languare,.
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The chief task of the committee

4a to gather the information available,,
largely in the country of the committed:

member and see that it ie made available
to the UN and through that to the world.

This is 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 -
4s 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 Ikeep ° in touch
with what is going on and if all goes well,
their report will be out in April so that
if the organizational meeting of this
committee 13 set up, it will not only have
the vast amount of raw data, the United
States will be able to contribute largely
from the atandpoint of a tremendous amount
of work.

You saw yesterday Mr, Elsenbdud's.
study but in addition there will be the

pretty complete apvraisal of the value to
put on the scientific work done to date
in the biologic effects field both in this
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country and in the UK.

43
I am therefore rather hopeful that

with these reports to serve as a skeleton
for the final revort, we will get something

quite worthvhile,

I would like to ask Mr, Eisenbud
4f there's anything he would care to add,

MR. EISENBUD? The thing that
concerns me a little bit, notso far as the
end product ie concerned“because I think
the end product 1s going to be good, I'm
afraid that each of these countries is
going to come prepared with data that they

are going to want to present and I can ‘see us
getting engaged in a long period of evalue
ating individual reports of each of these
countries sand perhaps some of the countries
that aren't represented.

Iam very femiliar with what the
Japanese have and in the importance thatthe
Japanese attach to it and they are going to
want to have the prestige of being able to
present their own data through the medium
of this committee to the world,

We know that the Burmese have been
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collecting data, We have from our labora-
tory correspondence with many investigators
and many countries and presumably all o
these data are being gathered together by
representatives and I can see a great deal of
paper work and a great denl of time spend and
I don't know how we can get around that but I
think it is something that we simply have to
expect,

DRe WARREN: One of the things we
hope to do early is to estnblicsh general
stendsrds and criteria for measurement and
evaluation of material and I think before we
are through some type of interchange of
standerds for calibration of instruments and
#0 on will very definitely be indicated also.

DR. FAILLA3 That will take a long

time.

DR. WARREN: This is, I exvoect,
going to be something that will continue for
a pretty fair period of time. Mr, Spiegel,
would you care to add to that?

MR. SPIEGEL: I don't have anything
to add, Ag TI mentioned last night, as we
talked over this, I think it would be very
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helpful to invite the Japanese to colla-
borate with us on the distance during Red~
wing — have them out there patrolling the
sea and exohange data with them because they

are going to be out there doing it anyway

and you might as well.

DR. DUNHAM? Well, they are quite
efficient and so there isn't any question on
that; they'll be in on it,

MR. SPIEGEL: Perhapa doing that
it will help ward off some of the compen~

sations, .

Spesking on behalf of the Depart-
ment, we attach a great deal of importance
to the radietion resolution and we were con=-
fident that if we had introduced it in the
United Nations, that is if we had not the
Swedes were going to and of course did
introduce a resolution.

They were supporting the United
Nations complete cessation of nuclear test-
ing pending a complete report and surprising-
ly enough, 16 nations voted for that and about
§ abstained and the Soviet Union supported the
cessation too, ,
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Of course there were the usual
political trividities and Chuck was thare
too, TI think we had a resolution that
was a good one. There is limited evalu
ation in 4tj scientific evaluation not

political evaluation which was what we were
afraid of might happens .

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, Wadeworth and the UN mission in‘
having it clearly cailed a scientific cons
mittee, :

The Indiana wished to have it
called a committee, But they were overruled

s0 as to be sure that the thing was as
scientific as it could be with a minimum of
political overtones and so stated, Z think it
put a very great factor in the hands of re<«
sponsible people like Doctor Warren represent—
ing many other countries to stand up and ine

dicate they would have no more to do with if
it became political, :

_ I€.gives them a real basis for
atanding aside,

MR. SPIEGEL: Me wil talk~ about
Y
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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 avoon~
mittee of fifteen lergely becouse there had
to be Spanish speaking scientists on there
and others,

DR. GLASE: When will the first

session begin?

MR. SPIEGEL: The end of March,
We though at first it would be in January,
but the British and Canadians didn't want
it; we couldn't have it in February and
the Secretary-General was out of the country
and so it would be at the end of March.

DR. FAILLA: Would that be just
before the test?

DRe WARREN: That will be just
before May, that 45 our test. ee
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MR. SPIEGEL: The British would
be in April; ien't 4t?

DR. DUNHAN: XI think that's a

little earlier than ours,

MR. SPIEGEL: The British teat
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would be just going on then,
4a

DR. FAILLAS Any other comments?

DRe 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
thise

While there are a relatively
small group immediately concerned, we are
simply the spokesman for all of you and will
heed your help on a number of the points that
will undoubtedly arise,

MR, EISENBUD: JI might point out, I
believe there's a provision in the resolution
for consultants,

DR. WARREN: Yes, that {ms it,

MR. SPIEGEL: As needed.

MR. EISENBUD! Yes, as needed.

DR. FAILLA: Any other business
to come up before the Committee?

DRe DURHAM: First I would like
to call your attention to Dootor Failla’,
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letter to the ohairman; I think you'vé all

received copies of 4t and particularly, 2
wish to direat your attention to the pera~
graph which concerns FCDA.

This paragraph was composed by
the Division 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 feeling of the
Division with respect to the problem of

giving Civil Defense greater help.

The Commission was very favorably
Anclined to do more 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 come as a surprise to the
Commission, but will merely emphasize
officially rather than through me, as spokes-=
man, your feelings on the matter,

And particularly the statement that
4t recommends to the Commission the importe.
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 purpose,
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You also have in your folder,-
over the General Manager's signature, to
Mr, Pike, with reference to Brookhaven, +:
I don't think there need b@ any discussion
of it at thie time, but I would hope that

you would read it when you do have the tine,

It was, of course, largely com—
posed by Lee Hayward to whom I made available
a copy of Mr, Pike's letter to the General
Manager. I think it’s rather a nice state-
ment of Brookhaven's concept of its own
mission and it points out in the last para.
graph that they are willing to consider
doing a little more in the training and edu-
cational field for non~research teacherss

DR. WARREN? This impressed me
asp a very sound statement or what Brookhaven
is doing, the way in which it is fulfilling
its responsibilities as a regional laboratory

and I think that Mr, Pike has performed a real
service in pointing out that the AOI and the
immediately associated universities are not
only the ones that were looked to, to operate

- and cooperate with Brookhaven, but also as
essentially trustees to see that the interests

of the smaller colleges and universities
throughout the area are alco weighed heavily,
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As is evidenced here in the letter,
quite a little progress has been made in.fhat
but I have felt that there is an extraordinary
contrast between the very effective liaison
that ORENS has with all of the schools in the
southeast and the extraordinarily inadequate
contact that AOI hag with the other schools,

I hapvened to be talking with a man
on the faculty at Brown, for example who had

had bereonai contact but he felt that it was
much more a personal contact than a Brown
University contact 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
‘orient either their faculty or their students
with regard to:the opportunities at Brook
haven e

DR. GLASS: I'm gled you made those
remarks, When I was on the Advisory Committee
for the Biology Department at Brookhaven, we
raised the same question, drawing attention
to the rather distinct contrast between the
Biology Department at Brookhaven andits
relation to neighboring colleges and univerel~
tles and that at Oak Ridge, And, while re~
cognition seemed to be cade of the problem,
nothing ever seemed to be done about it to
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really remedy the situation,

Their summer program is a step in
the right direction and 4s very commendable
but I think it's primarily a matter of the
personality and the wision of the problem
on the part of the Directors,

A great deal of oredit goes to
Alex Hollander for getting out end making
these contacts himself with the other
colleges and universities in the area and
there ian't anybody at Brookhaven that I
know who does that,

DR. DUNHAM: Of course, one of the
things is that ORENS itself has no other mission
than this sort of thing,

Sometimes they work at cross purposes
but generally they come through ORENS to
ORENS, through him back and forth and Brook-
haven has no auch rachanicmjs maybe they should
develop something of that sort either at the
AUL level or at the Brookhavenlevel itself,

- _

DR. WARREN: I should think AUT

would be and while we are making tremendous
efforts to reach people in Thailand and in
Ceylon, let's not forget Kaine and New
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Hampshire, (Laughter)
a

DR. FAILLA: Any other item?

DR. DUNHAM: No, I have no other
Stems to call your attention.to,

DR. FAILLA: Any other items ta
come up?

DRe DUNHAM: JI might mention, you
recall, we were at one time going to have
this meeting in Idaho and were advised by
the Division that it, might not be possible
because of certain activities there,

I talked to Lou Rogers Thureday,
and he assures me that the place 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 if we had time,

DRe FAILLA: Ig that satisfactory
to everybedy?
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DR. DOISY: What are the dates?

~

DR. FAILLA: 9th and 10th. ”

DRe GLASS: How long does it take?

DR. DUNHAM: It depends on whether
Western Airlines are still on strike; they
were on strike yesterday and then you have
to go by train if you can't go by plane, which
means that you have to go to Chicago and then
take the Portland streamliner to the City of
Portland and they will meet you then at Pooa—
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 5th, 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 already know had to
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decline at the last minute and couldn't be

here, ‘ 4;

DR. FAILLA: Well, in that oase,
this session is adjourned and we will have
an executive segsion,

*

(Whereupon the meeting was adjourned.)


