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IR, SELIZ: (Reading)

CEAIRMAN DONDY: If the meeting will came to order, I think we will
get ahead with cur program. We are just a little late now.

. I sm changing the or-der af the program just a little. One of the first

things is opening remarks by Mr. Ward, Mr. Sims, and M. Simmens, and

. Dr.'Shields Warren. However, I think we will defer those remarks ontil

Just before closing this afternoon.

I wonld like to call cn Mr. Ward, however, to introduce scme guests
thl.t he has with h:!.n llr. Ha.rd.

llR. WARD: Dr. Dowdy, we have some nnbers of the insuranca tratemity
with us.this morning, as most of you may know. I would like to call
on Mr. Harbison, who is a member of the Legal Department of the Trav-
elers Insurance Company, to introduce his associates.

. “"Thia ia llr. Ha.rbisan.

llR HAR.BISON-' We are: very zlad to be here. Travelers has been very

" mmch interested in this whole subject. Scme years ago we were asked

to insure a project ocut in Washington built by Dupent. We insured it,
and we had no inowledge whataver of what we were insurzng. ‘I can
assure you that is a type of activity ez the part of insurance com-
panies which was unimown, and is unknown teday. They generally want
to know .very mch as to what they are insuring. . a )

We were vez;y happy to go into that, and we have had a very. great in-
terest in this whole matter ever since. We feel very greatly indebted
to Mr. Ward “for making it possible for us to sit in and be here today.-

Mr. Stratton of Travelers is on my immediate left; and Dr. Whiting of

Travelers is next to him. They are very mnch interested in this whole
subject of radiology. Mr. Stration has had a great deal to do with it
for a number of years past; and Dr. Whiting follows it very closely,

too. ,
_CHATFAMAN DOWDY: Thank you, Mr. Harbison. We are very glad to have
?au and your associates, Mr. Stratton and Dr. Hh:. ing, with us this
mﬂming.

I would like to introduce Dr. Einger. I think most of you know his,
Be is with the Naval Research group at Bethesda. ,

Dr. Selle, will you read the minutes of cur meeting that we had in
Chicago on June 23. _

C -

-

zoousss Y | iy



L I
0
o

e

'c ue

e ,

{

LLEFRr |

*"The first meeting of the NEPA Advisory Caczitiee on Radiation Toler-
ance of Wlitary Perscnnel was held June 23, 1948, at the Palmer House,
Chicago. Dr. Shields Warren served as tmcrar:r cha.iman and Dr.
Charles E. Perry as temporary secrstary.”

- Mr. Chai-=an, I trust I will not have to read the list .of the indi-
vidnals who atteéended that meeting. This is ::!z.‘.lar to the cne which
- mosat of you have before you at this tize.

: "'l'he Chaizmen called upcn Mr. T. A. Sims and Mr. J. Carlton Ward to
-. brief the group relative to the cbjectives of the NEPA Project and to

indicate some of the medical problems involved.

"y, Sims discussed the limitation of perforzance of chemically fueled
aircraft in consequencs of the incompatidbility of speed and range. He

: resexted certain fundamental aspects of aerodynamics and cocmented

~ - briefly on advantages to be gained from the application of atomic enerzy
to aircraft propulsien. Mr..Ward sucmarized pertinent discussions of
the Congressicnal Air Policy Board and of the Hoover Committee, and
also commented briefly on the projected use of. stoxic enerzy for mili-

‘“tary purposes.

#Acting Chairmen Shields Warren charged the Advisory Commitiee with
the responsibility or deciding what can and should be done in order
to insure protection to the perscmmel operating the hypothstical type
of plane such as Mr. Sims and Mr. Ward described.

®"in electicn of permanent officers of the Canmittee was then held.
Dr. indrew H. Dowdy was elected Cha.inan, and Dr. Lharles H. Perry,

Secretary

"llr Simcns spcke of the radiation problem as it will apply to mili-
tary perscnnel comprising the crew of a muclear ai-craft. He pointed
out that under operating conditions, it is not desirable to accept
the present radiation standards established for existing ground in-
stallations, such as the staticnary pile ard the usual hot radiation

laboratory.

m\r. Simmens indicated certain subjects of interest to NEPA about
which fusther informaticn was reguested. )mcng those subjecis men-
t:u:ned were: :

1. Actuar*a.l stat:.stics relating to hu...an sz.:'vival at various
levels or radiastion. :

" 2. Vari ation: in buman sensitivity to mixed radiation such as
would prevail in the vicinity of a reactor of the type

ccntezplated.

’ 3. Methods determining the deg-ee of physiclogical sen::.t:.vity
to radiations.

) CeuEises
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L. Additional study and refinement of the rem and rep comcerts,
- and the asrival at a betier correlatiocn between variocus types
of radiaticn and associated conversicn factors.

5. Methods of increasing resistance to the physiclogical eflects
of radiatiom.: .

" iy, Sizmons spoke at some length on the probleam of reactor shielding;

particularly in relaticn to shield weight and to persomnel protection

-and airplane performance. He menticned that increazing the speed of
. the airplane by decreasing the weight of the shield wonld expose the

crew to a higher radiation level, but would reduce the duratiocn of ex-
posure and would favor survival from enemy acticn. The configuraticen,
design and weight of the shield, as well as the position of the re-
actor in the plane, would all vitally affect the detailed desizn of
the power plant and the nature and extent of the radiation hazard.

"llr Sirmons indicated that as a sta:rting point for the design of the
shield, an arbitrary exposure value of 1 rep per hour for 25 hours
might be used as a basis of discussion. This figure represents an _
4ncrease over present Tiboratory standards by a factor of 100 as based
on the so-called. permissible exposure of 0.1 r per worki.ng day, or
approximately .0l r per hour. :

"Cansiderable general discussicn ensued concer::.:.r'zg the probable time
recuired to train the crew of a nuclear powered plane and to conmlete
a2 specific military assigoment.

vifr, Kalitinsky discussed .f.'nrther shield design from the viewpoint of
hazards from enexmy action and indicated that such hazards are inversely

‘ dependent upcon the degree of radiation protectienm arforded the crew.

"Dr. Sh.ields Warren commented briefly on phases of work in the A.XZ.C.
and on data avallable from the Manhattan District Operations which
have immediate bearing upon the radiation protection problem under
consideration.

"Dr. Calkins discussed a prepared mimeogravhed report which he dis-
tributed among the meabers present. This repor:t concermed certain
well-known physiological effects of whole body radiation and offered

/prooosals for biochemical research aimed at increasing the physio-
“logical .ole*ance to ionizing radiations. _ S _

"jmong the chemicals suggested by Dr. Calkins for study were:

1. For preventisg the hemorrhagic syndrcme: toluidine blue,
protamine sulphate, antioxidants, to be used with or without
ratin and Vitamin C.

' 2. For fortifying against the non—descript toxic phemameaocn:’
ethylene disulphonate, thecphorin, antioxidants. '

3. For combatiing bacterial infection: pemicillin and sulfa
compounds. .

2000988 | "
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*Dr. Calkins' éoment: were followed by remarks b-y Drs. Dowdy, -Shield:
Wacren, Brues and Newell an anti-histan:.::*.c: ratin and Vitamin P, and
antibioties. - .

. "There ensued an involved open diacussion on radiation data from human

_sources, and on metbods and procedures necessary for cbtaining addi-

"  -ticnal radiation data on man. Dr. Newell and Dr. Dowdy further stressed

A

the obvicus need for systematic collectiom of all available data en
radiation effects and the exploration of methods of ameliorating damage
and inc‘-euing the body toleranca to icnizing radiations.

"Prior to the nocn recess, Mr. Ward injected the wish that there be
given no immediate statement or comment relative to the allowable or
peraissible radiation exposure of perscmnel. Dr. Dowdy indicated that
the present meeting is preliminary and that available information is
insdequate to support any statement of permissible exposure st this
time, and that long-range planning seems necessu—y to obta.i.n the exact
inf.omation needed for the Project. .

"On reconvenin; rollenng the noon recess, Dr. Dowdy appointed an

- Executive Commitiee to assist the Chairman and Secretary in conducting
‘the affairs of the. Advisory Committee. He appointed to this sub-

ttee Drs. ' Robert S. Stone; Robley Evans; Stai‘fcrd L. Warren; and
C. H. Perry. - .

"The Chai:man also appointed a subcamittee on Available Data to assist
in the collection of pertinent information being obtained at varicus
Atamic Energy Installations and Universities conducting biclogical

4nvestigaticns an radiation. He named ex this committee: Dr. G. Failla

and Dr. Titus C. Evans “or Columbia University; Dr. Aastin M. Brues and
Dr. Raymond E. Zirkle tor the University of Chicago and Argomne National
Laboratory; Dr. Alexander Hollaender and Dr. Raymond B. Zirkle for Oak -

. Ridge National Laboratory; Dr. Robert S. Stome for Califormia;

Dr. Wright Langham for los Angeles; and Dr. Rupert Ainderson from Scuth
Dakota, who is especially requested to obtain data on the b:.clog-cal
a.s-pects of radiation.

"Dr. Dowdy charzed each member of the Subccmmiitee on Available Data
with the responsibility of summarizizngz, or havizg summarized, for NZZPA-
the pertinent informatien on radiokticlogy coming from his om ar=a of .
activity; and presenting the material to the Executive Committee within
six months, so that the latier commitiee mizht have ample tize to edit

" the material for presentation to the Advisory Committee at its zext

meeting.

"This sumzary is to Serve as a basis for recczmendations relative to
additional research which will be reguired to answer specific questions
arising from the radiatican protection problem.

" '"The Chaizman requested that in sugmarizing the available informatien,

the members keep in mind the following items:



[

’
’

1. Xethods of deﬁec‘.ﬁg slight biclogical changes, particularly
those having a practical clinical applicatiem.

L 4

2. Recovery rates.

3. Variation in biologic&l effects with intensity amnd rate of
adninistratim.

' bLe Sumshicn of mltiple doses of the same type of radiaticn or
combinatioens of dirf.erent types of radiation. -

an

e 5. . The biclogical effgctivn ratio of "n" to “r."

. ®Dp, Perry stated that Dr. Dowdy would also serve as Chairman of the
Subcommittes cn Available Data and that all summaries from camittec

members should be seant to Dr. Dawdy.

o "The Cha:L:' then appointed a Subcomittee on Buman Radiation Problens,
 which included-Drs. Robert S. Stone, Chairman; Simecn T. Cantril;
8 I.. Friedell Shielda Warrea; and R. B. Nenell. e . -

. "]Ienbers of this subcomit ee were also’ admonished to keep in mind:

1. Dosa.ge rate.
- 2« ‘The r ton ratio.
3. ’Errects of. canbined rad:.ation . . .

L. Recovery ra:hes. &
5. The smallest detectable biological reactian.

"During the latter part of the afternoon discussicm was directed to:
l. Clearance of technical informatien.
2. Radiation exposure levels between 25 and 100 r.

3. Engineering problems conce*ning the reactor, sh:.elding , and
sh.:!.p design. : . . .

h 'L; 'rhe antic:.pa.ted neutron to gazna. ray rat:.o of a:!.:-e:-a.ft reactor
~radiaticns. ) . S

5. Specific pnysiological effedts of ionizing radiations and
poss;’ble methods of preventing radiatien effectis by chexzical
and pha.r:a.colo;:.cal means. .

"Foncwing a few remarks from Mr. Ward in auprsciatian of the effort
of the Committee in their deliberations, the meeting was ad journed
A at §:00 o'clock. Respectfully submitt ed, W. A. Selle, who has now Te-
g placed Dr. Perry as Secretary of the NEPA Advisory Cammitiee on Radia-

tion Tolerance of Military Persannel."

zcroosso o s



. here as "Restricted.” This information as it is contained in this
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CHATRMAN DOWDY: Thank you, Ir. Selle. Are there any correcticas to
- the minutes as read?

‘IR. ROBLEY EVANS: Dr. Langham was read as TLos Angeles” instead of
Los Alamcs. .

CHATRUAN DOWDY: Aoy further corracticns? (There was no respense. )
If not, the mizutes will stand approved as rsad.

. This Committee in June was assigned two tasks. The first was to give
information to NEPA relative to the probable results on bumans of

‘various dosage levels of acute total body radiatiem. The second was
to make recommendations to NEZPA relative to a research program which
would further clarify or fill in any gaps in the informaticer we now
have relative to human exposure under the conditions perta:.n.ing to
tbe REPA Project.

'I'he availsble data was sent in. Dr. Perry; Dr. Selle; Dr. Andersen,
and I edited this material. We presented it to the Executive Committee
on December 10 in San Francisco, at which time the information was gone

* over very, very carefully; cérrecticns made; and also the probable re-

sults to humans from various dosage levels which had been presented to
the Executive Committee was thoroughly discussed, not only as to the

.. results but to the exact werding.

Correc"ions were made on this. We returned to Los Angeles and corrected
the report and the probable results in line with the recamendat:.ans of

.thc Exacntive Cammittee.

'Ihe pu'ébable results on hmuns was t-hen seat cut to the Executive Com-
mittee members following this revision for their further correction;
following which it was thzn pat ocnt in mineographed form to all nenbers )

of this Comittee.
I might tell you the reason for the classification which we have o

1ittle blue, legal-size, very coavenient package has nothing in it
that any divulgence would be detrimental to ocur cocuntry's aecurity. .
It does, however, have information from cce report on buman accidents,
80 it is classified in this respect from a pe'sona.l relatienship or
/from a medical legal problem aspect. Scme of these cases are still
pending, and the Atomic Thergy Com:.ssion felt that the report as such

cannot be put out for public consumption.

So, if any discussion relative to these particular cases should ensue
this morning, we might have to ask some of our visitors to leave the
room while this is being discussed. Fowever, I hope that a detailed
discussion of the data as ccmpiled will not be necessary, because it

' has been in the hands of each member for at least a.m:rsx‘_ma.te.y a

week. I notice it was issued on 'Febna:y 15.
DR. NEFELL: Two or three weeks.

2000991. ~ 10~
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CHATRMAN DOWDY: So I hope we will not have to go into detail om it.
- We probably will have to go into some detailed discussion au Section IX
of it relative to the various dosage levels and probabls results em

- ws. -

However, again I would like to emphasize that this has been very care-
fully studied by the Executive Committee and has been issued to each
of you; and if there are any particular comments on it, Ithinkthey
wonld probably have been made. .

R & received a letter from Dr. Cantril expressing regrets in not being

ahls to be here, but he did in general accept Article IX of this report.
So, at. this time, if there is any discussicn on the avallable data as

such, it is open for discussion.
DR. NEWELL: You don't want discussion an Article IX at the moment?
CHATRMAN DOWDY: Not right now. That is coming up later. -We realize

that this information is not all the information in the country om this
subject. It is information, however, that was sent to us by the vari-

" ‘cus members, and information which I and Dr. Selle and Dr. Andersen

were able to glean from the varicus reports, both classified and un-
classified, - It contains Dr. Stone's perscnal experiments. It incliudes
& group of cases from Chicago. It is put in tabular form. '

IR. HOLLAENDER: I have a sta.tanent that is more up—to—da.te.

CHAIRMAN DOWDY: Wculd ycu give us the page?

!JR; HOLLAENDER: I ecan g:.ve you the page. -

cﬁmm DOWDY: Why not give it to me and we will put it in the
minutes and make those corrections where they are necessary.

Dr. Hollaender has handed in a sheet of minor corrections which he
would like for us to make and include in the rsvised editicn. Is

that corzect, Dr. Hollaepder? .

" IR. HOLLAENDER: That is right.

_DR. FATLLA: Section IX is included in this?

| CHATRAN DOADY: I put that under two differemt headizgs.
IR. FAILI.A:_' We will accept this, with the e::ec;tion of Section IZ. ‘
CﬁAI?JI:‘nﬁ DWDI: Then we r."_". go on to Sectien IX. |
If there are no further ccrrections , the Chair will entertain a moticn

that we accept the available da.ta. as presented and recommend it to

REPA. ] -
. DR. FAIILA: I so move. .



. CHATRMAN DOWDY: Do you second the moticn?

17 DR. STONE: I dou't lmow whether we can discuss it here, but there is
) still a questicn of the interpretahicn of some of the data from los
Alamos. . .

CHATRMAV DOWDY: Yes. We will have to take that for its face value.
here, I think., : ‘

DR. PAIILA: I would suggest that a note be added to the effect that
.the doses are subject to revision. The doses as stated in terms of
roentgens are subject to revision in thcse ca2ses. That is being done
i . at the present time, is it not?

m STONE:' Yes. I think with that, we can accept thex. Will you put
that’ inmnotian thatwe accept thiawith thennderstanding —

o .
.

.nv.
-

‘DR FAII.LA Ies.

DR. SIONE: Which way is the revisian ;oin: to be? Do you have a-rw
'idea’ :

DR FATTILA: . T haven't the slightest idea. I.dom't know what they tock
as to the biolagica.l effects of neutrons and gazma rays.

CHATRMAN DOWDI: A note will be added tha:f. the doses en those cases’
will be subject to rev'ision"

TT DR. PATLLA: TYes.
- L cmmuumwur Doycuwant to ;ive neththnotion again?
IR. FATILIA: I move that the repart be accented with the additien of
a note referring to the Los Alamos cases, to ..he effect that the doses
- 88 expressed in the Teport are subject to revisicn.

CEATMAN DOWDY: Dr. Failla re-moves that the recort be accepted with -
. the addition of a note referring to dosage of the Los Alamos cases
are subject to revisiem. - . .

DR. ROBLEY EVARS: I will second that.

. CHATRMAN DOMDY: The moticn has been made and secanded. Is there any
. - discussion? _

('l'here was no response.)

CHAIRMAN DOWDY: If not, thoae in faver will say faye.®

-

T T
.'-,l:.‘y;..,_\‘\_ [N

'(Gene‘ral response: Aye.)

.

CEAIZMAN DOWDY: Contrary, the same.
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(There was no opposition.)
caumm DOADY: The motiom 13 carried.

- The second order of business :L: an Article II which is an Page 34,

entitled, "Acute Exposure. Estimated Results to Humans Exposed o
Filtered, 2C0-1000 KVP X-Rays, Measured in Air.”

It was thought by the Exescutive Committee that in this particular part

: ot ocur recommendations that we should recommend various dosage lsvels

and probable results, feeling that -we as civilians could not state

what the risks should be, that the risk of any particular missicn 4s
the responsibility of the military; and the best that we could do would
be to give them what we feel, in light of ocur present information, would
be the relative risks that they wculd incur at these dosage levels.

“So that lccmmts for the way we have expressed these various dosages.
‘Dr. Friedell.

DR. FRIEDELL: The only recomendat:.on I might have in regard to this
"4s, we have not given any indicaticn as to any divisicn of response in
a group of perscnnel. -In other words, for example, "C, 100 r; at this
level, nausea and fatigue may be a problem.” )

I think there is enough individoal .response so that some indindnal: .
may have no nausea and fatigue. Some may have considerable. Some may
have a modera.te amcunt. ,

I think we ought to see if we can decide upon what percentage nizht ‘be
atfected by those particular levels.

.Other than that, I agree in general with the character of this nfaox-t.

DR. FATLLA: The wording is intended to take care of that, Dr. ?r"edell
When you say "may be a problem,” it memms that some may ;et nausea and

some may not.

If you start to put dowmn percentages, we will never agree to anything,

. because we don'‘t know what perceztages they are.

DR. FRIEDELL: ' If, for example, you have a crew of tem people, it is
“ possible that some of them may not be. affected at all; and if the
duties can be interchanged, it means that you can go to a pretiy high
level because some of them can take over the functicas of others.

-DR. FAILLA: That is right. We will agree to that. But. to put dom
in figures 1ust what percentage would shaw that at 100 r, I den't

think anybody k:zcws.

CHATRMAN DO«TDI I wouldn't hazard a guess as to what perceatage. When
we say "may," we think it is possible, but not particularly highly

- probable. I think it cepends scmewhat on the psychological makeup of.

your crew, woich is the problem which NEPA will bave to go into.
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' IR. FRIEDEIL: Let me change my snggesticn then. Perhaps we cught to
w ) ~ Just add a note stating that there is individual variatien, and you can
expect that scme will have no reactiecn; scme will have severe reactiom;
and some will have moderate reactiom in this category. .

'cxummnovmr Domwautthatnctejustpe—:ainingtoc,ormuld
you like to add a.general note?

: TR. FRIEDELL: I think it cught to be a general ncte Stating that this
.t -is what occurs on the average, btut you can expect variatioms.
'CHATRMAN DOWDY: Would you 1ike to put that in words?

DR. FRIED'ELI. Let me write scnething, and then I can give it a little
later.

- m NDS: I think also a general note can be added that some of these -
eti‘ects, geaetic effects, are dependent upon age. - :

DR. FAILLA ﬂ'hat effects" : .

m. NDS: A man of as, the’ efi'ects are practically nil. I think a
" general statement of the delayed effects should be put in., TWe tock
it for granted that this meant the child-bearing period. '

DR. STONE: Forty-five cr up?

DR. NIMS: There is no reason why we couldn't. Scme of our best
d.vﬂianp:lotsa:einthea:ermgeofh5to 50.

CHAIR..UN DOWDY: There would be very little danger there, of course.

Fy i

)
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DR. STONE: 4 civilian pilot stands the ;arr for about three or four
hours, doesn't he; and here you are going to get somebody who will
have to stand the gaff for up to twenty-four hours, let's say. It
would be a difffcalt problem. You would need scmebody who can take

it.

CHATPMAN DOWDI: Is it felt this second suggestion should be in there,
. or is that covered in our report? We discussed this matter quite
/thorougbly in San Francisco, and ocur feeling was that we were spe-
- 7 cifically speaking in regards to this, the peonle in the younger .
periods of ]..fe. , )

PR._ FAILLA: I think it is implied.

IR. HOLLAENDER: I am not discussing this as a geneticist, but I have
a feeling that not encugh attention has been paid to the small ef-

i fects we may have on the population. I think we should include scme .
o statement in here that we do not know encugh about these to be cm-
scious of these, and we have to wait until we get results from ex-~
perimentation. It might he..p to keep this in mind, at least.

2000995
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- CEATRUAN DCHDX: That is the reason why I pat Dr. Charles' notes in
™ - here verbatim. I might say this, that so far as NEPA is concerned,
‘while we did put a fair amount :Ln here cn genetics, so far as NEPA

~ " -1s concerned it is a military problem, and gemetics is of very little

*  'impertance.

‘In the case of war, if an objective is to be gained of sufficient im-

portance, one is not going to stop and consider mmch what is going to

. happen to the second and third generation in a relatively szall per-
.- centage, as coapared to the people who are e:d.sting living, at the

M tmo . ) i . . .. ) . .

So, even though the genetic hazards were, we will say, ten or fifteen

times as great as we believe them to be, I still don't believe it would
. hold up the military operation; becanse if you didn't save the present

generation, you certainly wouldn't have to worry about the future,

IR. EOLLAENDER: Couldn't it be stated that we are conscicus of the
problea? ' | ' . ‘ |

- DR. NEAELL: I think you are right. I think it is the wrong decisien,
but I think ycu are right that that wi.'Ll be the deci:icn.

CHATRMAN Dm'D'I Ies, I think it will. Ve put genetic possibility
under each one of these dosage levels, and then I added Dr. Charles'
notes verbatim. -So I believe we are very well amare or that possi-

DR. ROILABTDEB Our feeling is tha.t Dr. Charles represmta a school
who doesn't believe in the seriocusness of the recessive changes that

m:!.ght appear.
CHAIRU AN DO’TD‘I I think he does.

w
|_{u-r C .

DR. FATLLA: I think he does.

CHATZMAN DOWDYI: I think he does. Perhaps Dr. Wa."".-.-.n and:I may have
stretched him a little on that. You talked to him and got his results.

- He is very much aware of that.

~B. STONE: I think, Mr. Chairman, we have got to come back to the
. idea it is hard for us toc get to, that we are dealing here with a rela-
- - tively small group of pecple and not with the popula.ticn as a whole;
and we are dealing with a few people that are going to be exposed to
greater hazards by a thcusandi‘old or a m.'ll..onrold than the genetic

. - + exposure.

So, in any of these conclusions it is inhereat that we are thinking
. about pecple that are involved in this particular problem, not about
the populaticn as a whole; and this must never be taken out and used
; as a separate thizg for comsideration of the porulation as a whole.
" It is entiely limited 4o this group of people that will be involved
o in flying these particular planes, which will be infimitesimally
m.]_ compared to the populatica as a whole. .
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To lay any great weight on geaetic changes for this group, it is un-
important. It should not be taken into cemsideration. But, as we
stated before, we don't want these data to ever get ocut as any recom-
mendation that is made for anything else than this partienlar problem,
or a similar problem.

DR. ROELEY EVANS: There isn't any recommendation here, though,
. Dr. Stone; just facts.

DR. STONE: He wants to change the.facts a litile bit to state that we
may be underestimating the genetic effects.

-DR. ROBIEY EVANS: With all these genetic effects put in terms of
spontanecus rates, I feel that the recessives would be taken care of.

DR. HOLLAENDER: Charles takes care more of the sex changes than he-
does of ‘the small physiolo;ical changes or the mental changes.

DR. RO'BLEI EVANS: But if you do take the recessives ‘into detail, you
.getthesameresnlt. o o . C L -

CHAIR&[IN DOWDY : llaybe we can cover what Dr. Hollaender has in mind by
" adding a note that it is to be strictly understood that these recom--
- mendations are for one specific purpose, namely, to NEPA, and do not .
apply for domestic or commercial use.

IR. NEWELL: May I point out these are not reccemendations. These are
-—- estimates. Ao I mistaken about that? There is no purpose sta'_hed in
this that I can reccllect. ) .

czumm DOADY: We would like a recemendatian that we recamend these
* -to NEPA for their consideratim.

IR. FATILA: That is rizht. _

DR. ROBLEY TVANS: Tr;at will be the subject. of a moticn later.

DR. NBYELI. We furnish NEPA with these as the best data we can get.
"CHAIRMAN DCWDY As a guide; t‘zat is right.

/
.DR. NEWZIlL: But these are not recommendations..

CRAIRMAN DGWDY: We cdon't make a recomendation on what dosage level
.they. w:\.ll take.

DR. FAII.I.A. What is said here about genetic effects is in iearms of
the naturally occarTing rate, so that I think it is per"ec"..ly fai-.
Do you object to those statements? ‘

DR. NEWELL: That is the real point. Are these est'mate's'mng'z.n
that respect? .
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DR. HOLLAENDER: We don't know. There is so litile information avail-
able on recessive changes; and the statement made that 100 r means an
increase of 1 perceant in the hazard, this increase of 1 per::::.t is

. not really a true expression.
DR. FAILLA: It doesn’t say 1 perceant. Whers is that?

m;. STONE: At the bottom of Page 3L.
* DR. FAILLA: Oh, yes.

DR. ROBELZY EVANS: Those are delayed eftec'.‘.s on the ‘ecipient of the
radia.tion.

IR. HOLLAENDER: I den't think we have any figures.

DR. ROELEY EVANS: I think you have & valid ocbjection. OCne word might
be added in the last phrase, 1f I get it here, cbjecting to the third
line from the bottom on Page 3L, which says that ®delayed effects # * *
.not more than I percent from all causes™ and so. forth. . ‘l'hen you go . -
over to the bottom of Page 35:

T "The expres;ion, 'delayed effects,’ as used here, refers to
" any harmful effects atiributable to radiation, manifested at
any time subsequent to the period when acute react:.ans may
ocecur.” :

. The snbcumnittee definitely had in mind the effects of radiation on
the recipient of the radiation. This is not stated under the asterisk,
bnt it is what you are really after. That cez-‘.:ainly is what we meant.

CEATRMAN DOWDI Yes, that is what we meant.

DR. HDEI.:I EVANS:  If that will satisfy eveqbody, I would move- such
an amencdment. It refers to any harmful effects on the recipient of

the radiation.

CHATRUAN DOWDY: Is there a second to that?

DR. HOLLARNDER: I second it.
-~ . .

CHATRMAN DOWDY: The motion has been made and seconded. “Do yor waat
to read that? - . .

DR. ROBISY EVANS: At the bottom of Page 35, three lines from the
bottom, to insert after the word "effects®’ the words, "on the re-

cipient of the radiaticn.
CHATRMAN DON‘DI Which page are you talking about? Page 3& or Page 352

IR. B.OBI.‘EI EVANS: - The bottom of Page 35. This is just a definitien of
delayed effects. Delayed effects do not include two thousand years.

‘They include the remaining life of the pilst. .
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. DR; SELLE: Dr. Bobley Evans has moved that the te::-.-.: "to the recipieo.t"

be added or insertod.

DR. FAILLA: May I make ancther suggesticn? We cculd say that "at any
time subsequent to the period when acnte reacticn may occur in the life-
tims of the individgal.® That might make it a little clearer; I doz't
know. - - . . . -

DR. FRIEDELL: I have something written up here.

* .. CHAIRMAN DOWDY:. .Do you mean e this, or the cte you were referting to?

DR. FRIEDELL: .‘l'he,one I was referring to.

CHATRMAN DOWDT: We will be back to that in a nimte.’ Let us get this
cne cleared _ -

DR. ROBI.EI EVANS After the word "effects ," if you p:.t in "on the
recipient of the radiation, and attributable to radiationf —

‘IR. SELLE: Dr. Robley Evans then has moved that we insert ‘the’ phrue
"on ‘the recipient of the radiation, and attributable * *n and 8o torth.

CHAIB!UN DOW'DI That was seconded by’ -

DR. SELLE: Seconded by Dr. Failla.

W DODY: Is there any discussion?

(There was no response.) o . ) -

cxummm Thoseinfavorofthislilleay aye"

, (Generel response: Aw'e.)

CHLIP...{AN DGTDYI: Contrary, the same..
(There was no opposition.)
CHAIRMAN DOADY: The motion is carried.

(
DR. NEWELL: MYr. Chairman, .I move that. pa.regre'ch 2-be put berore para-
gra.ph 1l and renumbered to fit. I think this difficulty arose because
you have been talking about effects on the recipient of the radiatien,
then you begin talking about genetic abnormalities; then you returs to |
the recipieat. I want to change the order of para;raph 1l and 2 wnder D. -

CHAIRMAN DCWDY: Iou'would have to‘ change the order of every one of -

- them, then. Those are all put in the sameé order all the way through. -

I don't believe that that is what cansed the trouble. I den't think
that caused the trcuble, Dr. Newell. '

DR. NEFELL: You don't think so? 0. K.
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DR. FRIEDELL: I just had another idea.

CHATRMAN DOWDY: While Dr. Friedell is cogitating, are there any addi-
tional correcticns? )

DR. TITUS EVANS: I am just wondering if this correction is really
foalproof. Even if the damage occurs in the seccnd or third genera-
ticn, it car be trzced back to damage taking place during the lifetize

. - of this individual. i

"CHATEMAN DOWDY: We are talking about this particular individual,

. though, when we say delayed effects.

DR. TITUS EVANS: Back to the recipient of the radiatien. Well, you
can trace this sbnormality back to the injury that tock placs. That
-4s, when the individual's injury tock place._ .

DR. STONE: Is it harmful to that indivicual?

DR. HOLLAENDER: _ It depends whether he is interested in his children -
or grandchildren. " If he im't, then there is nothing barmful.

. DR. ROBLZY EVANS: I think you are all right because that is in sepa-

rate paragraphs. The entire meaning of delayed effects in the minds
_of the subcoammitiee was not genetic.

DR. TITUS EVANS: If you restrict this injury to the time of the in-
dividual, I want scmething about half-way between which would bring in
both ideas. ‘ . ‘ »

IR. BOBIEY EVANS: Den't you have it, for example, under C-1?° That
paragraph is exclusively about genetic abnormalities; and uncer C-2,
cn Page 3L, ‘the delayed effects ars eatirely separate.

DR. TITUS EVANS: Yes.

CHATRUAN DCWDY: We are speaking about en‘:._:'.:'ely different things.

DR. ROBLEY EVANS: They are very clearly kept apart. '
_CHATRMAN DOWDY: Is there anything further? Dr. Friedell.

'DR. FRISDELL: I t}'.zink I h#fe semetﬁing hefé, a little vez;bose perhaps;
but I think it includes the general idea:

"The following is an indicatien of the general biclogical
effects to be anticipated at variocus levels. At each level,
except at the hizhest, there may be coansiderable individual
variaticns so that no demonstrable clinical changes may be
observed in a certain proporticn, this proportion being
rapidly smaller as the dosage is increased.
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aConversely, biological effects may aupear at the lowest
levels in a small proportion, this proporticn becoming
rapid.ly larzer as the dosage level is increased.”

That would cumrey this idea of individual vanations.

DR. FAILLA: Whm do you accept the larzest dose"

m. FRIEDELL: Of course, I was really thinking of doses even larger

" than LOO.

CHATRMAN DOWDY: it wen't be possible for this particular project.

* DR. PATLIA: I vd.'Ll have to d:!.sapprcve of your statement.

DR. FRIEDEIL: I mWiJJ.’mg to delete that and stop at LOO

 CHATRMAN DGYDI - And your suggestion i.: that this go in under the »

caption we have at the top of Page 34, 'bei'cre we start —

DR. FB.EDEI.L That is right; so that there r.!.ll be an indication tha.t
there will be .individual variations, so that the total individual may
act show much, if anything, even though in general this is what you

expect. ) ) .

T will read it again. Itisanttlem-ay

. "The tollmd.ng is & indication of the general biclogical
.effects to be anticipated at variocus dosage levels. At
each level there may be considersble individual variatians
8o that no demonstrable clinical changes may be cbserved
in a small proportiaon, this preportiom bemng rapidly
.smaller as the dosage is increased. _ :

"Conversely, biclogical effects may appear at the lowest
level in a small proportion, this proportion becaming
rapidly larger as the dosage level is increased.™

DR. STONE: If you put in "smaller," I think you gst doma to 25 = which
we bhave included here, and you are not geoing to get any effects an any-

< body, detec*.ble etfec s, I mean.

m. FRIEF."L I wouldn't say anybody. I think if you did a thousand
peocple, you would find one or two people that would show some effects.

. I think there would be some small pr'apor":.-on.

I have not indicated here what it is, to avoid this kind cf arzuzent

~.but if Dr. Cantril were here, he would say that 25 ~
- CRATRMAN DOWDT: I will read you Dr. Cantr<l's remarks. I will read

- you the second paragrauh. "This is frem Si.non P. Cantril, dated
March 23:
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' 'DR. FRIEDELL: I think you might find one individual in 100 or scme-

[

*In view of my absence at the meeting, I would like to
state, however, that in general I would agree with Secticn
IX entitled, 'Acnte Exposure.' My only coaments concerm-
ing this are: cne, I would judge that the problem of
nansea at 100 r level will be kmown, and would belisve
that scme amount of fatigue would be more prevalent than
nausea. I would not anticipate that the nausea would be
sufficiently prevalent to interfere with the coordination.

"wo, I would anticipate that there would be some more
sensitive individual who would succumb to a total acute
. exposure of 200 r penetrated radiaticn.®

DR. FRIEDELL: So he does agree with the idea t&t there —

CHAIRMAN DOWDY: I might say, in answering that, that I agreed with
him, and said that it would be assumed that there would be socme super-
sensitive individual who might succumb at 2C0 r, and there nught be
scae considerably nauseated at 100 r. .

-

thing in that order, a mall propbr‘;icn, who would have nausea at 25 r.

. IR. TITUS EVANS: We have leukemia —

IR. STONE: We are not talking about leukemia. We are talk:.n; about

Ihealthy normal individuals.

IR. FRIEDELL: We are talking about normal healthy individnals. I
think you hzve 1 in 100. I don't know what the proportiom is.

'CHATRMAN DOWDY: I think there will be a psychological persenality in

which, if you lead the member up to a machine and say, "You are going

~ to get radiation," they will be nanseated before you give it. Those
- are probably the ones who fail in your group.

That is a problem that NEPA will have to consider, psychological evalu-
ation of perscnnel with respect to this type of danger.

IR. FRIEDELL: I would even leave those cut. I think with any nocious

~acts you find in a very small proportion extreme degrees of sensitivity
.that we don't understand. Even morphine, for example; very occasion-

ally you get an individual where a sixth of a grain will kill him. -

IR. FAIILA: Do you have any such thing in radiation? TYou have no.

" 4d4osyncrasies in radiatien.

DR. FRIZDELL: I don't know whether it is idiosyncrasy, if that is what
you call it, if there is ome individual in a greater percentage that

. reacts that way. I am taking the synptom that is the lea.st b:.clcg:.ca._.y
‘ impor‘mt such as, say, nausea. :

T think that in a very small proporticn same one individual will show

2001

unusual sensitivity. The reason for 1‘:., I don't lmow.
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) - I agree in general with this, and I agree alsc that you ‘have to ex-
") amine an awful lot of people at 25 roentgens to find cne of them; but
I think one would exist. .

CHATRMUN DOWDY: How dc you feel, so far as this partim.ar projec‘
is ccncamed° that that is an important factor? _

IR, FRIEDELL: No, I domr't. But I am merely defending a statement

- . which should begin from the very begimming of 25 r. am cnly stating
T that there will be a proportion that will be a.f“ected the praportim

increasing as the.dosage :an:-eases.

. 'hat the propertion at 25 r is, I frankly don‘t knaw. But if I have
: ' to bet, I will bet that if you just examine enangh people, you will
. ﬁ.nd cne. -

IR. ROBLEY IWMS Do you mean the fractional standard devistion
changes as you go up in dosage, and that you can prove ‘that? That is
what you sa:l.d. :

DR. FRIEDELL: Yes, that is whaet I am saying. I think it narrows dowmn
as you go higher.” I think if you give 2,000 roextgens, yon will kill
everybody. - But there will be cns individnal who will survive. That
means that the standard - .

DR. - ROELEY EVANS: That is still all r‘..ght. That doesu't prave the
standard devia.tiou is changed - ' o

IB. FRIEDELL: Ies, I think that if you go high, the standard devia—
~tion, the coefficient uf variability goes down. Eere you have a very
broad group, and here I think you have a vex-;r narTow group. '

DR. ROBLEY EVANS: Would yuu be happy if the ﬁ.rst line on Page 34 had
"ene more word in it: T"Estimated Results to Average Humans Exposed?™

That is what you really want, isan't it?

PR. FRIEDELL: That is what I am doing, except the word "average" needs
explanatiocn because you talk about the total individual.

-~ ‘I'he only point I want to make is that with individual units, some of
 them may not be.affected. . That is the only point I want to make, be-
cause it may be important :Ln calculating what happens with a coew of
ten or twenty. Whea you get numbers in there, then cbvicusly to make

. it effective, you might, to affect the whale group, have to go to

higher levels.

T . DR. ROHLEY EVANS: Of course, that is in item 1 of the proposed re-
' search schedule for this afterncen. That is the very first thing
under consideraticom. -

DR. FRTSDELL: If the commitiee doesn't feel that it is necessary, I
9 will be perfectly harpy to withdraw it.
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DR. BOELZY EVANS: I think you have a good peint in getting the word
. "average® in hers.

CHAIZMAN DOWDYI: Would that satisfy you, "average??

DR. FRIEDELL: If it satisfies the committee; that is important. Ny
only point is, we ought to recognize there will be individual varia-
tions, and it will take en the form of same kind of proporticm.

DR. FATITA: I have .a statement that I think is equ..‘ra.lont to
Dr. Friedell's, if you would like to hear it: ‘

"The estimates given below apply to the average individual.
It should be borne in mind that there is considerable vari-
ation in individuals' susceptibility to radiation.®

2. ROBIEY EVAIS: I second it. :

IR. FRIZDELL: I think that would do it. I still would like to hold
] out for this proportion idea. ) , . _ ...

camm DOXRDY: . There is no way to arrive a.t. tha:b propertien. It is |
a fictiticus. proportica. :

DRE. FRIZDELL: Whether we know it or not, I think it exists., That is -
the point.

- CHATRMAN DOWDY Doesn't this inply that we have taken that i:rto con~-
" sideration? .

" DR. FRIEDELL: Yes. All righ'b I m-ﬁ.l.mg to accept it.
DR. FAIILA: "The estimates given below apply to the average nomal
individual. It ‘should be borme in mind that there is cemsiderable
‘variation in individuals' susceptibility to radiation.®
CHAIRMAN DOTDY: Will you put that in the form of a motion?
DR. FAILIZA: Yes.
' DR. ROBLEY EVANS: I will second it.
CHATRUAN DOWD! ‘fhe mo;c:'.o'o ho.:.been nado ond .se.ooodeld'.‘ Is 'there any
discussicn? :
(There was no reoponse.)
".CHAI"HAN DOWDY: If not, those in faver say "aye.”
i(General respozse: Aye.)
CRATRMAN DOWDY: Contrary, the same.

(There was no cppositicn.)
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"DR. NEWELL: Tou said some deaths would ccecur. . . .

CHATZMAN DOWDY: The moticn is car=ied.
Is there any further discussion?

IR. NEWELL: Mr. Chairmamn, I think there is too amall a spread between
statements in regard to fatalities at 200 r and LOO r, because when I
came to chart them, I found they fell in the same group. .

I am talking about Page 35:

". 200 r; at this level, fatalities, 2-6 weeks after
exposures, night occur in a small proportion of the ir-
radisted individuals.®

Now we will pass to the last two. lines of B:

- v, LOO_r; it would be e::pected that virtually everyone
would be immediately incapacitated by such an amount of
radiastion, and many would never recover completely. Scme
deaths wculd ocenr in 3 to 6 weeks.® o o

‘l'he statements are very nea.rly ‘the sa:ne, and yet tbe doses are 100

percent apart.
CHAIEMAN DOADY: I wouldn't agree that the statements are the sane.

DR. NEWELL: No, I say they are very nearly the same, becanse I dis-
covered when I tried to chart them, I didn't have any intermediate

‘ group to put them in. They had to go in the same grcup.

CHATRMAN DOWDY: Dom't the- ﬁ.rst one say that there 'n'i.'L’L be a high
proportion of nausea, vemiting, and ratigne -—

IR. m. No, I am talking about fatalities.

CHATZMAN DQWDY: A1l right — and a small number of fataliiies? #nd
then E, we izply that there will be a larze nuxber of fatalities.

CHATRMAN DOWDY: At least incapacitatiom so far as the total group .

.is concerned. Now, NEPA could not afford to use.a dosage which wculd
-incapacitate 90 percent of their perscmnel.

DR. NBVELL: Please, Mr. Chairman, I am talking an..y sbout the state-
ment in regard to fatalities. _

IR. TITUS EVANS: I think the distinction i:, it says "might occur®

in the upper ame.

DR. NEWELL: ‘I'hat is right.

2001005 | o




4,
]

TR o

2001008

~ DR. TITUS EVANS: 4nd in the bottom ome it says “would occur.® The

time of death would normally be about twe weeks. I mean, that is the
crucial time, two to six weeks, regardless of the dose. The ciffer-

" ence is in the frequency of cccurreance.
' Tou might make that a 1ittle stronger.

" DR. NEYELL: ltight occur mesns will cccar im @ certain percentage of

cases,

. DR. TITUS EVANS: In a small pz_'oportion might occur.

DR. NENELL: Statistically I was unable to put D and B in regard to
fatalities in any except the 10 percent death group. As fine as I
was able to group them would be 50 percent dead, 90 percent dead,

" 10 percent dead; and I had to put both 200 r and 400 r in the 10

percent dead group, which was too close together, I thought, for the
difference in the dose.

Now, I th.’mk that this remark in regard to "might occur in 2 small .
proportien at 200 R came from' the Los ﬂ.mos experiments.

CHATRMAY DOWDY : I don't th:..nk so. ‘ -

IR. FAILLA: I thinic your point is well taken. Instead of saying scme
under E at the end of the paragraph there, that indicates that very
few would die. -Actually, 400 is very close to the LD-50. So there

' .,vuuldbe mrethanam.

IR. NEWELL: llecangolntothisestimatea.ftenards. It is that I
would like to spread cut the statements more widely. .

Let me make s moticn then to ‘say that under D, 200 r, instead cr_’ say-
ing "fatalities in 2 to 6 weeks after exposures might occur in a =mall
proportion of the irradiated individuals,®™ say "death from this dose

would rarely occur.”
IR. FAILLA: That is essentially the same thing.

DR. NEVELL: No, I think there is a difference between rarely and
scme; but there isn't mmch difference between might and some.

DR. FAm: I think if yeu change.any‘thing , You would have to change

the "scme."

" DR. NBFELL: I would prefer to change the LOC.
DR. FATLLA: Tes, I think that is m‘.slea.ding

CRATRUAN DOWTY: You think the z.oo ha.s been a la.t tle low on that?
I agree with you on the 4LOO part of it.

IR. NSVELL: Then let's raise the LOO r. What word would you suggest?
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DR. FALILA: Dr. Nims sugzgested we leave cut the word "socme,” dut

leave "deaths" plural.

' CHATRMAN DOWDY: "Deaths would occur.”

IR. ROBLEY EVANS: That implies evez-ybody Would you say an important

" fraction of the irradiated individuals?

IR. FATILA: Yes, I wcu.ld say & considerable Zracticn.

‘DB. ROBLEY EVANS: A considersble fractim of irvadisted individuals.

DR. STONE: I suggest, Mr. Chaizman, these two words were put im here
after elaborate discussions before; and the mimmte you get to changing

" them arcund much, you get into the whole problem of what would cause
d“th. ) ¢

I'vou.ldn't. agree to %considerabls.” So I suggested when I wrote back
that you underline "might" in the- first one, because I think it is

_' very doubtful that any deaths would occur at 200 r. So, if you em-
'phasized the 'might" by underlining it, and nnderline "would® down

below it —

. CHEATRMAN DONUI I dcn;t want to change the ;:pinicn of our group, but

IknawIwasandst:.llmortheopinicntwhmri:verycloseto
the 1D~ 50.

IR. FRIEDELL: In what aninsl?
CHATRMAN DOWDY: In man.

+ DR. FRIEDEIL: You have come to that ’oﬁinim from the study of other

animals?

CHATRMAN DCWDI: I certa.i.nly haven't studied it on man, but we ha.ve
scme data on man. It isn’'t entirely that. ) .

DR. FRIZDELL: I brought along a curve. We have been X-raying scme
rats that coincide with some other work we did. Of course, the mumber
of animals we have done at the lower levels wouldn't be enocugh to
deterzine statistically whether 1 percent or 2 perceant ars killed; but
here is the character of tlhe curve. )

We have done about 20 animals at various pci.nﬁs, and it doesn't begin
to break until we get to about L25 roentgen.

Of course, this is a rat in which the LD-50 in this particular group
is about 550 r, 525 r; and it seems as if the curve, as you can see,
starts down pretty rapidly. : .

That is the experience with all carves. They go along and then they
start to go dowm pretty abruptly. So I think that 30C or 400 r, if

.that isn't awfully close to the LD-SO, you wcn't get so many desths

in three to six weeks.
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I it is close to the LD-50, then that is ancther matter.

'CRATRMAN DOADY: I think it is. Would it satisfy everybody if we under-
B line "migzht® in D under 200, and "“would" under E in LOO? .

IR. ROELEY EVANS: I so move. .
DB. NEWNELL: Ne.

CHATRMAY DOWDY: I don't think we can give figures. I den't thizk you
an give percentages. -

DR. STONE: That is why we arvived at this expressicn -

CHAIRMAN DOWDY: That is the reason we arrived at this.

IR. NEWELL: I move that the last li:;e under K, LOO roentgens, to read:
"A considerable fraction would die in three to six weeks."

" CHATRMAN m While I am personally-in a;ree.'nent ‘'with  you on this, -
we spent a lot of “time, as Dr. Failla said, trying to get this where
we would get. a2 majority of opiniun.

. Personany, I think that 350 to 400 is the LD-50 ror the human. That -
- is my personal opinion. But I wasn't able to inject that into the
aia - Executive Committee. - :

S Mweuetvingtégetherebnctmrapinimcrmﬁ.ne,'ﬁuta
- : consensus of this group, because you and I may be wreng, althcugh we
doubt it; but we cculd be.

.....

" IR. NEWELL: I dom't doubt it. That is where I differ from you.

TR. STAFFORD WAREEN: It is indefinite encugh, but it indicates it is
a good possibility, and we can't put a figure on it. :

CEATRMAN DONDYI: Until we can do more work with the human to: correlate
with the lower ranges in the animal, I don t think we can get any
closer to it. o

v ey UB.. S'I‘ON:.. Dr. Ncwe_l's su;-estian, "a conszderable fractien," might
o " leave you just as wide open as this., A considerable fracticn might
be cne-tenth. Somebody else might consider a considerable fraction

- to be ten-ainths.

DR. NEFZLL: But you will have to admit that a considerable fractiem
means more to ayene than "might occur.®

" DR. SHIEZLIS Wm : Ism't the essence of it that we have alreacy
stated that virtually everyone will be immediately incapacitated?
That is the thing that is of importance in the control of an airplane.

Aty va .
o ;,‘ :’;.'.‘_‘,.f A
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' So just how the pumher of deaths is worded seezms to me more or less
_) immaterial. If they can't operate the plane, then from the practical
standpoint, that is all there is to it. A

CHAIRMAN DOWDY: That is written for a specific project, and we always
have to keep their objectives in mind in cur evalnation. I agres with
you. I think it is the LD-50, but I-think that probably Dr. Failla
might be coaxed to come aleng with us. We want this ¢o be ths e~
" seasus of opinion, and we spent a great deal of time trying to word
_ - this to give the most informationm to NEPA without irrevocably com-

mitting curselves to sanething ' »
DR. mm.: I am only trying t6 be helpful, I made a sug;esticn. I

do think scmetime that there is not a sufficieat spread between 200 r
and LCO T in regard to the statement f.or fata.l..ties, and I wonld like

= to aprea.d it mrther.
Uy ﬁ.rst suggestion was that we spread it .by making the sta.te:zentlless

strong for 200 r; but nearly everybody agrees tha.t the statexent was
not too strong 1n regard to 200 r. " ] L . e

.‘D'xerefore I tried to find words to :t-engthen the statement scmewhat
in regard t0.400 r. I den't know whether anybody seconded my amend-
ment . .

~ DR. ROHLEY EVANS: The cnly amendment that has been seccuded was mine.

@' i cammvmr Doyoucu-etopztthatina.mtim‘.’ Ifso,Iw:Lll
. cﬂ.lforasecend Domcaretoputthatinnmtien’ .

 IR. NEWELL: I move that the 1a.st line of E be changed to read:
"A considerable fraction would die in three to six ieeks."

CHAIRMAN DOWDY: Is there a second to that motiem?

(There was no respense.)

CHAIRMAN DCWTY: There is no .second.
/nze Chair ‘would entertain a motica for underli::.i::.; these.

DB.. ROEI.H "VANS. Thax ha: been :n.oved and seconded.
DR. SEELE: We didn't get a second om that.
o DR. STONE: Dr. Dowdy, for a poi:x:b of information, is this not a mis-
print, a£ the 200 level two to six weeks, and at the LOO level, three
SN ' to six weeks? Weren't they both supposed to be three to six weeks?
- The second cnie would be two to six weeks rather than f;he first one,

CHATRUAN DOWDY: Thtat could be. But wouldn't your deaths be more at

j LOO? According to the way you think, wouldn't ‘they be apt t5 occur
betwee:: three and six weeks?
. 2001009
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) IR. STONE: Yes, but why leave two to six weeks in the first cne, you
L : see. I think in the second cne it might be twWo to 3ix weeks.

GAIHJLAN DOWDY: We could just change those.

DR. STNE: 7You could leave them both two to six weeks, but I don't
think you ought to have cne as two to six weeks, and the other cume

three to szix weeks.

CHATRMAN DOWDY: Let's pa.t them both t‘no to six weeks.
R. S'I'ONE Ir.!.u.ncvethth, irmwant anctiea.
CRATRIUR DOWIY: That is on the change bere? |

' DR. STONE: Yes, two to six weeks on Bmthe last ljne.

CHATRMAN DOWDY: The motion has been made and seconded that "three® in
the last line ot E on Page 35 be changed to "two."

'All those in ravor say "aye.™ .
(General fespoh:;: Aye.)

_ CHATRMAN DOWDT: * Cantrary, the same.
; ~ (There was no oppositian.)

= T CHATRMAN DOWDT: The moticn is carried.

. .We wauld still entertain a motion if yon want to underline.
DB. ROBLEY EVANS:. I move that cu Page 35 in the second line the word
"mpight® be underlined and aa Page 35 in the last ].1.ne the word "would®
be underlined.

CRATRMAN DOWDY: Ay second?
DR. STONE: ‘Ies; I second it. ’

# CRAIRMAN DOWDY: The motion has been made and seconded that "m.ight" in
the.second l..ne on Page 35 be underlined;.and that "™would™ in the last .
line under E, Page 35, be underlined :

- A1 those in favor say "aye."

, (Genersl response: Aye.) |
B ' CHATEMAN DOWDY: Contrary, the same.
‘ (‘i‘here was no oppositicn.) |

= CHAIZMAN DOWDY: The motion is carried.
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- CHAIEMAN DGAUI: May be produced?

DR. STONE: There is.cme other question I wculd like to bring up here.
I dem't ?.h:.'nk it is academic. Under D in the last sentemce it says:

"Temporary sterility in some cases and possibly pé:zment
" sterility in rare instances.”®

Now, I den't know who it was that wanfed to get that in under such
restricted materials, but I think that if anyone agrees that permanent
sterility is likely ta occur with that dose, that it ocught to be in-

. clunded.  But ‘if it isn't likely to occur, I think it ought to be left
_out, because it has a definite influence an 2 person. If they even
are faced with the thing put up in that way, possibly permanent in
rare instances, it is hedging it very mmch. I would like to see that
part deleted. ‘ .

‘ro get it on the board, I would say let's delete all after "and" and
say - the sentence isn't complete — but says:

‘*"Temporary steriiity in s.axne cases may be produceci."

. DR. STONE: -Yes..
'CHATEMAN DOWDY: Is there a second to that moticn?

DR. NE’IEIL I Se.ccnd it.

CEAIBHAN DOWDY: The mticn has been mde and seconded that next to
the last line of paragraph l, Page 35, be cmected to read-

*Temporary sterﬂ.‘!.ty in sone cases might msue.

DR. FATLLA: I think tbe addition of the verb i: tmnecessa:.v unless e
do that on all these other statements. In other words, it is implied.

DR. STONE: We have got "will probably occur.”

DE. FATLLA: We have to re-word all of these things, you see.

# DR. STWNE: Just te:nporary stez-""ty in some cases, a:.it..ing evez-y-

thing after that.

DR. SFIZIDS WARESN: T wonder if there are not emough instances of .
oligospermia in the gemeral population so there might well be a chance
for permanent sterility in some individual?

I would agree that in the normal individual with a normal spera count,
it would probably be only a temporary ster*.lity. -On the other hand,

we have a very appreciable proporticn of the pouulatian that runs a.

subnorzal or a low count a good share of the time.

Have we any knowledge as to what is going to happen with that group?
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. IR. STCNE: No, but reasoning by analogy with the blsed count, I den't
thinic the height of the count when you start has much bearing on the
depressiocn that occurs as a persen with a 4000 total count doesn’t
necessa.r:l_y drop out the bottom of the picture any zore than ——

CHATRMAN DOWDY: I think Dr. Shields Warrem's point was, though, that
if you have a low count to start with, and you &op 50 percent, they
are sterile; whereas otherwise they wouldn't be, a’'50 percent drop
iz the normal wouldn't mean sterility.

DE. STONE: "I dem't think that group would drop 50 percent.

CHAIRMAN DOWDI: You would have to assume that there wouldn't be any
more resistance than in the normal individual. Thereforse, if you got
the same percentage of reduction, you would reach a paint of sterility
from lack of mumber sconer than you would in the normal.,

T think the point is well taken. ' .

"DR. NBYELL: It is awfully close to a quibble. However, you can escape
itifyouwa.ntto sar ’ '

_ "Same nomal men will be rendered sterile te::zporarily.
DR;.' STONE: ~ Say "temporary sterility in some cases,®

. DR. FRIEDELL: I would like to sound a little different note. I would

- suggest we change this as litile as possible, becsuse the wording is
such to indicate that this is what we are thinking about; and I den't
think that any of us here bave actually definite specific informaticn
goed enough to propose changes in here that cught to stay.

Therefcre, I would think that we ought to accept this if it in princi-
ple agreed with whsz we are thinking about, rather than making minor .
changes here.

DR. STCNEZ: I doubt that this is a minor change. That is why I sue-
gested it, because putling in the possibility of permanent ste*:_;ty
changes the inflluence of this statement.

~ Far instance, 1: you or I asked for volunteers to do this woerk and you
: put in here that there is possible permanent sterility over and above
the other, you are likely to run into more psychological resistance

than if you left it out.

So, unless we feel that it should be in, I think it ought to be left
. out.

DR. FRIZDELL: Of course, you haven't fixed aga.:'.n the mumber of pecple
- out of a thousand that will be permeanently sterile, and I think it is

conceivable that scme one individual out of a great many mizht prove
.to be sterile, just enocugh to do this. ‘
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,Opposed please raise your right hand. (Counting) " k

' So you face the same sort of arzuments over again; and since possihly

it doesn’t have any particular mumber attached to it, it is probably
right. It is possidbly right.

CHATRMAN DOWDY: We can dispose of this. We had a moticn that has
been seconded. We cam put it to a vote.

411 those. in favor say "aye."

(Response: Aye.)

- CHATRMAN DOWDY: Opposed"

(333900“‘ 173-)

‘ CRATRMUN DOWDY: I guess we will have to take a count..
v mi.‘ SDIONS: Would you restate the motien? -

CHATRMAN DOWDY: Eead the motion aga.:'..n

’.

m sm Dr. Stone moved that the last sentence in D read-

"Tenporu-y sterility in some cases.®

| This was aeconded by Dr. Newell. : ' ’ . .
. m DOYIX: Now then, those in faver please bald their right

hand: up. (Counting) We have four.

The mot*.cn does not carTy.

DE. TITUS EVANS: The thing that worries me is protrac?.ian.'-'. We haven't
mentiocned how this dose is to be given.. .If sterility in the male mizht
occur if il were givea four times fifly or ten times tea, I den't kaow --

TR. STONT: This is acate dosage. An acute dosage is three to six

hours, or three to twenty-~fcur hours.

DR. TITUS EVANS: I thought it was, tut I didn't read it in here.

DR. STCNE: This is for people operating an a:i."plane.

MR. STMMCNS: This discussian About the limit of anql.c;b:.lity of this
scale of exposure risk has worried me a litile bit, it has beena
stated that this is only applicable to peobnle D.y:.ng a..rplanes.

It was =y understanding that this was in 2 sense an attexpt to defize
some actuarial data which would state the risk associated with variocus
exposure levels for zan, and that the applicability to aircraft opera-
tion came in the selection of the number of r that we would pex=it the
crew to take, which would be selected by looki:.; at the rsks ..hat Fyou
- would encsunter from this Article IX. : )
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For example, assume that it is accepted including the statement of risks
associsted with each dose. It would seem:to me that we should know what
the cbjective will be without considering whether the man was going to
get the dose in an airplane or in a laboratory. This is what will pro-
bably happen to anybody who gets such exposure.

CHATRMAN DOWDY: We feel that there is no particular irmmnity because
he flies an airplane.

MR. SDBINS: Because of the importancs of the missicn and the nature

of the group that is carrying it ocut, you might select a higher dose
for that group out aof this table than for another group.

CHATRMAN DOWDY: The thing I was trying to emphasize was, we are ‘charged
with the particular problem as far as we were concerned; and if we got
off on too many of these equivocal points, we would disaipate our emers

gles and not accomplish our ohjectives.
If there are no further corrections, the Chair wau.ld entertain a moticn

-to the effect that this aection on Acu'be &posure be recomended to -
__NEPA for their use." . .

-DR. STONE: Following alang the suggesticn Just ma.de, should we hav'e

little more definition of "acute exposure,” say, exposure within tweuty—
four hours, because we definitely don't mean tha:r. this could be 25 :

cnce a week built up to 100 .

m. TITUS EVANS But it could be overa.wo—daymght orathree—daa-
ﬂ.ight. I mean, it is ccntimcns uposm-e.

DB.. STONE: That is wha:b Iam saying. Under Acute Exrosure, do we
want to say: : _

"Acute exposure within a j:wenty-four hour periodn®
or .someth"_ng of that nature? |
DR. TITUS ETANS: I think we sheuld. -
CHAI?.‘.!.AN IIJWDI Forty-eight hour. I am afraid that we m.gm: pin thea

~dom too close if we say twenty-four.

" DR. STONE: Anything over ;wemy-fcu:' would be still better.

CHAIRMAN DCWDY: Then, if we reascn fram that , if this were given in

. three hours, then anything given longer than that wonld be bettier.

DR. STONE: \I think so. Acute exposure, three hours or more.
CHATRMAN DOWDT: Well, I am wondering if we really have to put that

in now?

DR. STONE: Acute exposure might mean in terms of a lot ef people's
interpretation ten minutes. Do we mean ten mizutes? _
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CHATHMAN DOWDY: Why not "instantanecus®?
DR. NEWELL: 'ltay I read the definiticn of acute exposure which ocur

Comrxittee of Consultants arrived at in December, which was cirzularized? -

The definition of acute exposure was "within a few hours (e Lo six),
excluding instantaneous exposure.”

CHATRMAN DOWDY: I don't think we really have to even exé..nde instan-
tanecu:. That is 'acnte. ‘Thers couldn’t be mrth:.ng more acute. -

" IR. STONE: Icu night Tan into a lot of ‘discussicn about instantanecus
exposure.

. DR. NEWELL: We excluded in:tantaneous exposure on the propoaitian that
&n instantaneocus exposure would be samething that the commander could
not do anything about, so we werean't conect.‘..ng any ideas about it at

. DB. FAILLA: In view of Dr. Newell's statement, with that definitien,
-+ I think you have-to define what you mean by acate here. - Otherwise, in"
the absence of the definiticn, it may be assumed to be the same as for
Y the other. - Six hours is too short a time for this project.

DB. STAFFORD WARREN: What is the longest period you would agree to it
being acute that would be less than a week?

CHATEMAN DOWDY: Why not say "cont:.maus e:posure, exclnding instan-
taneons exposure » UP to seventy-two hours"? .

i DB.- ROBLEY EVA!\B I think we all were figuring under twenty-four hours
- -~ on this. .

ma.. STAFFORD WARREN: What is the likely trip? Twenty-four hours?

DR. STONZ: If it holds good for twenty-four, it certainly would be:
betier for f’or‘y—eight

CHAIR.-[AN IOWDY: Just excluding "ir.stan anecus” weuld be satisfactory?

~ ‘Or do you want to define it more specifically?

. MR. KALITINSKY: Isn't that scmething like saying substantially "con-
tinuous single exposure??

IR. ROBLEY EVANS: In four to tweaty-four hours. Wasn't this writtem
for four to twenty-four hours? ) :

CHATRMAN DOWDI: I think our feeling was within .‘.:wex"zty-four hours.

N DR. STONE: I think maybe part of this would be covered if the acute
‘exposure were to be taken away from the left-hand side of IX and put
in here "Estimated results of exposure of 20C0 to LOCO KVP X-rays
measured in air within twenty-four hours,” scmething like that.
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Your acute exposure is on the wrong side there. It modifies the thing
before you get started. .

CHATRMAN DOWDY: IZ we just put an astez-‘sk up there at "Acnte" hnd
then a definition of acute, that would save editing. -

MR. SDMONS: Hasn't everyone been thinking more or less in terms of

.+ twenty-four bours?

DE. STONE: Yes.

CHATRMAN DOWDY: I would say "centinucus acute™ as defined here means
continucus irradiation for a period of twemty-four hours, e:u:lnding
instantanecus radiation. ’ )

'DR. PATILA: For a period up to twénty-faur.haurs.

CHAIRMAN DOWDY: Up to twenty-four hours, exclnding instantaneocus
radiation.

DR. SHIELDS WARREN Aren't you safe in making it ccntmaus" “Wouldn't

"'- there be two aor three interrupted slugs during- the tweanty-four hours
'that would be’ just as. rough as a ccntinucus twenty-fmr hours?

CHA'[P.UN DoWDY: I think it prabably would.

" DR. FATILA: I wouldn't limit it to instantaneous. It may be an emer- .

gency and 3 man has to go in and get a shot. - .
CHAIRMAN DOWDY: Accumclated dose? Within twenty-four hours?

-DR. SHIELDS WARREN: Yes. .

CHATRMAN DOWDY: Accumilated dose within twenty-four houfs.

" DR. FATLILA: That is understcod. I think all we have to define is

acute. By "acute® we mean during the period of twenty-rour hours
that rad:.ation has been received.

s

CHAIR_..AN DCNDT: By putting parentheses after “acute," twenty-four
hour? ‘

fDRfFAILLA: Say up to fwmty;'f.'oﬁr 'hoz-zrs.:

. CHATRMAN DCWDY: Don't Jou have to exclude instantaneous?

. DR. FATLLA: I wouléa' 't say anything sbout it.

IR. ROBLEY EVAbB: Do we knocw encugh about it to exclunde it?
CHAIRMAN DGWDT: Then why are we worrying about all this? -
IR. RCBIZY EVANS: I den't know. I was wondering myselfl.
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' ,m. STAFFCRD WAREEN: ‘lhy not say "appro::_.ately twenty—fcur hcu.:'s s

. ‘becwc it mght be twenty-five.

- :DR. FATLIA: We are not exactly quibbling because of the other defini-

+tion received. That is coming cut in & report, zmd them in the absence

o e.f any definition of acute here, it may be assumed that —

cmmm DGTD! We are confor=ing.

. IR. um As a matter of f&ct, you couplained that we don't know

- anything about contimmous exposure. That is the very reason for say-

"ing we are not talking about it. That is the very reason for ruling

it cut as a definition if you don't know anything about it, becanse
you do think you know samething about the other.

R. I-'AILT.A Thy don't we just pat an asterisk here and say, “within
approxizately twenty-four hours®? )

* .DR. STAFFORD WARRB! Couldn't we say just' "apprcxinat.ely twenty-four

bours®? . .

"cxm:mm DOWDY : Put that n the fom of a moticn.

IR. PAILLR "I meve that after the word “acute® in the very first line
of Page 3L, we put x a.-te:-isk for a footnote saying:

Mfithin twenty-taur hours“ or "received within about
" twenty-four hours.® AT

DR. ROBLET EVANS: I sccead dt.

.

" CHATEMAN DOWDY: The motica has been ‘made and secanded than we put

an asterisk after "acute® in the first line cn Page 34 with a foot-
note, "within approximately twenty—faur hours.” _

TR, STONS: The IX over cn the left-hand side of the acute,

.DR. NERELL: I move an amencaent, Mr. Chairman, to add in parenthe:es

"excluding instantanecus exposure.”

. CHATRMAN .DONBII: '!ou would have tc have a second for that?
"IR. NEWELL: I would pave to have a secand K "

"CHATRMAN DOWDY: Does anybody second the mendnuxt"
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(Ihere was no response.)

CHATRMAN DOWDY: No second.

Wouid you read the motien? .

IR. SELLE: It has been moved by Dr. Failla, on Page 3L, following the
£i=st line, we put an asterisk after the te'n -—
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.'(There was no’ response.)

" CHATRMAN DOWDY: 'I’t;e Chair would entertain a motion, the.n, for ac-

/

TR. FAILLA: The very ri.rst word you see cn that is "acute." Put a

' toot'aote for that.
DR. SELLE: The term "acute," we put an a.sterisk for a footnote —

IR. FAILLA: "Received within twent7-four hours.”

CHAIRMAN DOWDY: A1l those in faver say "aye."

(Genera.l regpdnsez. Aye.)

CHATRMAN DOWDY: .Ccntr::.'y, the same. ’ ‘ .
(There was no c;;positian.) | ‘

' CHATRMAN DOWDY: The motion is carried. Dr. Stame, that is a typo-

graphical error, that statement of yours. We can change that.

Are there any further comments before we proceed?

ceptance of this.
DR. FAILLA: I move that Sectlon IX be adopted.

DR, ‘ROEIEY EVANS: I secand it. '

CHATEMAN DORDY: Is there any ¢ scassion?

IR. BOLLAENTER: I vould like to emphasize again, that couldn't same
statement be put in that this is specifically for NEPA and should be
not considered if it is applied to a larger number exposed? Otherwise, -

" this may be quoted as a recommendation.

CHATZMAN DCWDY: The facts are the same.

DR. ROBLEY EVANS: And theré is no recarmendation here. It is va state-
ment of fact. _

“CHATREMAN DOWDY: So it wouldn't nake any difference whether it was by
accideat or design. .

DR. HOLLAENDER: i' it means an exposure of a very large number of men,
I think more qnphasia would have to be put on possible genetic effects..

MR. SDOONS: Isn't it true that if a laxrze mber of men or a very
small number of men are exposed, that the resn.l‘.;s are caapa.ra.ble’ The

assumptions -are correct.

CRATRMAY DOWDY: It doesn't make any difference whether it is tem or a
thousand. We still think this would happen, whoever is using this,
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MB. SDOONS: You are oot recommending any of those exposures —

R ' CHAIRMAN DOWDY: They would have to pick their hazard at a different
~ level. That is up to them. That is pot up to us.

. A1 those in favor say "aye."
(General respense: Aye.) -
CHATRMAN DON'DI; .Cantraw, the same.
IR, SM&NS: What are we voting om?

CHATEMAN DOWDY: The moticn bas been made and seconded. that we adopt :
Secticn IX, as corrected. It has been made and seconded.

411 those in favor say “aye."
(General response: .Aye.)_
"CHATRMAN DOWDY: . _Cont'r'a:-j, the same.
- = (There was i:o'o;':positim.)
_ CHATRUAN DOWDI: Carried. Thank you, geotlemen.
5 . This brings us to the next part of our program.:. -

I would like to call on Dr. .St.one, who is Chairman of and who will
) report on the Committes of Buman Radiation Tolerance.

Dr. Stané.

DR. STONE: _The problem of radiating humans has been discussed at
different ..imes, quite heanly discussed a.t the meeting of the Execu-
tive Committee. '

There are two very per“;nent articles tha-t have been in the literature
recently cn this problem, which I will not take your time to go into,
unless you wanted to do so. ) .

~ On February 1k, 1948, an article appearsd on the "Ethics  Goverzing the

Service of Prisoners as Subjects in Medical Experiments,” by a com-
mittee appointed by Governor Green of Illinecis in connection with the

human expe'inentation cn priscners at the prisans of Illinois.

_ ll’nre recmtly, in July of .9&8, Dr. Ivy tublished an article in SCI=NCE
on "The History and Ethics of the Use of fuman Subjects in Medical ‘
Experinents." Both of these articles were taken into consideratiem in
bringing forth a general motion or general re::ort that we would like
to bring here. .
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Our cozmmittee has not had a separate meeting, but they are in essential
agreexent, as I have contacted them inmdividually; and I have this state-
ment to read; which we would like toc propose for adoption as a general
statement, without going into detail of what might be dene.

*The use of human beings as experimental subjects has been countenanced
in the past when information was needed that could not be obtained in
any octher way. The danger of the experinents mst be previcusly in-
vestigated by animal experimentatica.

"The NEPA Uedical Advisory Committee on the Radiation Tolerance of
“Military Personnel is attempting to establish what would happen to
humans when necessarily exposed at infrequent times to csrtain amounts
of radiatien that are high relative to the dose set up as the maxiomm
perm.ssi.ble daily or weekly dose for workers con:ta.ntly worki:xg where
radiation exposure is possible. _

"The doses are, hawever, relatively low with relation to ler.hal doses.
A review of animal experiments has shom.that not only do animals of -

various species differ in their response to given. amocunts of rad:.a.tion,
but also that a.nimal.s of different strains within a given soec:.es dif--

- fer..

"It is therefore impossible to predict with sui':icze.nt accuracy what
will happen to humans.

"The exposure of sick humans to radiations to the total bedy with
therapy as the cbjective has provided scme indication of how sick .
people respond, but such therapeutic trials have shown also that the
response varies greatly with the clinical condition of the patient.

- MA few accidental exposures have provided a little information as to
how relatively healthy people respond, but the mumber of individuals
so exposed has been tooc few to provide statistically significant re-
sults and the conditions of exposure are not sufficiently well known.

"The inforzation des ired is sufficiently important to the safety of
the U.S.A. that we believe the use of humans is justified. It 4
understood that any such experimentation would be carzied ox in ac~
cordance with the principles laid down by the Jud:.c;a.l Cecuncil of
the AM.A. in 1946 as follows.

. “Fi.st the voluntary consent of the person on whem the experiment
is to be performed must be cbtained.®

I added in brackets here what is pot in the Judicial Council's report,
that volunteering exists when a person is able to say Tes or No with-
.out fear of being punished or of being deprived of privileges cne him

in the ordinary csurse of events.

"‘I’ro s the dangé:' of each experiment must have been previously investi-
gated by animal experimezntation.
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... "Three, the experiment mmst be psrformed u:-.der p':cper medical protec-
‘j tion and management.

"Tn view of the sbove we, the members of the NEPA Medical Advisory
Committee on Radiaticn Tolerance of Military Personnel, hereby exgress
our belief that buman experimentation is necessary and request the
Armed Services to azTange for it."

CHATRMAN DOWDY: Would you include these two references that you gave,
Dr. Stene, in your report? -

. DR STONE: We can inc.ude them as rere*mcu at the bottcn.
IB. ROBI.I EVANS: Also the reference to the 19L6 Judicia.l Camittee.
‘DB. STONE ‘l'ben we could inclnde in the roetnotes the reference to

the report of the titee of Governmor Green, the refereace to the
Judicial -Committee's report, and the reference to Dr. Ivy's article
in SCIENCE

M. Cha.iman, I move that the Camittee as 3 whole ‘accept this as
general statenent

CHATRMAN - mm:r Thank you, Dr. Stone. As Dr. Stone said, in any dis-
cussicn of this we would like to stay away from any details or any
specific experiments. The qnestion open for discussion is the adopt.cn
of this as a general pr'_nciple.

Is there any discussion?

DR. STONE: Dr. Warrem, who is a member of the c=mmittee, but who was
not contacted before this was read, has asked that we add in here a
request of the Armed Services to arrange for it, and that the experi-
ments be unclassified, - .

DR. FATLLA: I think it ought to be mcre definite than that, since

classification doesn'’t mean very much to the average individzal, that
the inforzaticn be made available or be unrestsicted.

DR. STONE: The ini'i:r::.aiian ohtained be unrestricted?

~R. SAIELLS WARREN: I wenld say not coly the irformatien obtained tut
the experiments as well. I think it very important in something o.f.'
this sort that there be no suspicion that anyt..:'.ng is being hidden or
covered up, that it is all be:.ng done openly and straightlorwardly.
R. S'I‘ON"'. I th..nk unclassifi ed.

DR. FATILA: That is the word, yes. - -
IR. STONE: And that the experizents be maclassified.

) | _ CHAI'B.\L-N DOWDY: Experizments and resuits.
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DR. NEVELL: The technical term is classified data? Is that right?

CEATRMAN DOWDY: If you put that as data, I mean the data then would be
open for distributicn, but not necessarily the mrotocol..

_DR. FRIZEDEIL: Would it be better to say unrestricted rather than un- .
classified? (lassification, as I understand it, is a military term.

Is that correct?

. GAIRJJAN m:‘ Not necessarily.
" DR. SHIEIDS WAREEN: We are asking that this be undertaken by the

military, so we have to use that phaseclogy.
IR. FEI@EII. Cne other point I would like to make in this regard. I

. am just wondering whether scmecne else ought not to hold the ‘ba.g dlong

with us with regard to making such a recommendatien.

Previoxrsly in medical experiments the physicians and doctors hezve made
such recommendations because the problem was primarily a medical one.
1 think this is ‘scmething larger than that. It is really not a medical
problem ‘alone. It has to do with how critical this is with regard to

- safety to the nation.

Therefore, it would seex to me that the recommendaticm ocught to come
not only from this committee but frum scme other larger orzanization
that has stud:.ed and recognized the critical nature of thi.-.

'cmmmr DOWDI: If we accept th:.: and pass it e to NEPA, they would -

have to get recomenda?lans, too, probebly from the m.litary personnel.

We have no other body to c2ll on that I lcnaw of for this particular
parpose. ) _

* TR. NT¥S: Shouldn't there be a recocmendation in there along with

this that some other agency —

DR. STCNE: I don't think that is necessary. I think we are gathersd
together for the purpose of deciding what we want to do, what we think
should be done. 1If anybody wants to do it, to get other anthor*.ty or
other adv-ice, they can do it. .

'EB.. WARD: I think, to a.nsrer that ques‘.:..an, N’I.'PA will certainly take

that up ..hr::ugh the channels of The Surgeon Gene-a.. s Office, so it
wcnld be an official Sur gecn s recomendat-an.

DR. FATLLA: The thing that bothers me is this is linked with the

safety of the countsy. I dem't think this inforzaticn should be safe-
gaarded. : v

-DR. STONE: I dicn't say safeguerd. Sufficient informaticn Zor the
safety of the U.S.4. :
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DE. ROELEY EVANS: If he says "Security," will tkat be all rizht?
CHATRMAN DOWDY: In a way I think we do, Dr. Failla,

IR. FAIU.A The information we really wact we don't get for fcu.. or

. ﬁ.ve Jears.

m NEWELL: We can't star:t any sconer.
DR. TITUS EVANS: I sort of feel if it is vital to our ccuntry it

shouldn't be laid open to newspaper publicity, like for the Society

Zor the Preventian of Cmelty to knimals, or something.

Maybe we should go a little slow about bringing it too mch out in the

cpen if it is that vital.

m. ROBI.EI EVANS: We dem't have to. advertise it, but at the same time
it doesn't want to be cuncealed as Dr. Shields Warren has seid.

DR. STONE: Tha.t particulear problem would be a problem for the pecple

" ‘actually ‘doing the experiments when it gets there. Our recommendation
-wonld be that it Be made ava.ﬂ.able. ,

LR

' DP.. FAIILA. I th:.nk if you said "h:.ghly desirable! instead of "neces--

sary ;3" I would be mors inclined to go alcng with it.

IR. STONE: "Su.friciently important for the satety of the U S.A " ia
the wording. It doesn't say absolutely necessary.

IR. FATLLA: At the end there yon have "necessa::y "

TR. STONE The human e:perinentaticn is necessary.
m. FATLLA:" Yes. I am not sure it is, for the sa.fety of the country,

‘aow,

DR. STONE: I dida't put that “'iez'e.
DR. F.AII.LA' But it is m the same statenmt

DR. STONE: If you don't think it is necessary for the sai‘ety of the
~country, what do you think it is necessary for? .

DR. FAILLA: I don't think it is even necessary. I think it is highly
desirable. | : :

CHATRMAN DOWDI: Well, from the origin of radiclogy or radiation,
humans have been used for everything on testing and various th.ngs.
We thought it was necessa.ry then.

'DR. STAFFORD WARREN: One of the -troubles with ous deiiberatims is

we don't have data to give firm recommendaticms to NEZPA, and we are
in the same bind as you are in the therapy clinis, .
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' Unless you iniow what your dose is and where yun can expect damage and

3 what you can do to avoid it, you cam't cenduct a logical sequencs of

: - treatmeats. Here you caan't conduct a logical military program unless
— you know.

I think that we are all aware of the difficulty in establishing points.

I doubt whether anybody here would want to subject amybody to 4LOO r,
. but we cught to lknocw what the symptoms are from small doses. Isn't
that in a way necessary ror the safety of the cauntry?

We are not anly ccncernad here with NEPA. We are going to hava pretty
socn a large civil defense program where these same dosage lasvels will
be batted arcund. Are we going to agree that 25, naybe 50, r exposure
is worth doing something for a civilian installatiom

IR. FAILLA: I agree that it would perhaps bave psychological value,
and you could then say, "™We did expose 100 pecple to 200 roentgens,
and we found that within two or three years it didn't ma.ke any dif-
~£ere.nce. But you lmow that now. _

- CHATRMAY DOWDY : Do we?

DR. FATLLA: - Tes, I think we know that now. But then, the question is,
what is the period of cbservation? If the period of cbservation is
cne year, I think we kncw now that there :Lsn't going to be any appre-
ciable effect.

; : DR STONE: We had a disaxssion here this morning —~—

~ ' IR. FAIJ’.LA But the eifect in tnenty—dve years, we den't lmcw. Maybe
) scme of these pecple w:J.‘L develop symptoms. '

CHATMAN DOWDY: I don't think we know what will ha'open to a buman at
200 r total body radiation within an hour's time, or a half hour's
time. I think it is very vital, when it comes to civilian defense, in
knowing how to take care of the casualties.

If 90 pe.c-n° of the people die at 300 r, or 200 r — we will use tkat —
then it is not wor"hwh'*.".e to spend your medical efforts on that group,
and you put your efforts on the ones that you know are going to have a

' hlgh percentage of them living. _ '

DR. FATILA: I tock zoo r because that would be on the borderline'.
But, according to the resclution, it says there, for exposures, "small

in comparison to the lethal dose." .

‘Well, 200 r would not be a small dose in compar son with the lethal
dose. So this work would apply to something like 100 or 150 r. I
'think we know now what we might expect frcm such an exposure.

CHATRMAN DOWDY: What we might expect is an ectrapalaticn pirtially,
and partially orn sicik peogple.
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DR. FAILLA: Dr. Stcne has a radiation of 300 roentgens.

"DR. STONE: That is in a month's time. This is acute exposurs, 200 r.

I may say that we specifically exclnded from this report a discussion
of Just what experiments were necessarily done in the period of cb-
servation, to get if we could, an _agreement ou the idea that human

experimentation should go on. , ' : . -

_Then, if the greoup decides that they want to, this aﬁ:emocn, in dis-

cussing specific recommendations, discuss what shculd be done, that is
gp to the commities as a whale. : .

" CHATRMAN IOWDY: Dr. Stcme, would it weaken your Statement there to

alter it so that Dr. Failla —

" DR. FATILA: Say "highly desirab_len?

CHAIRMAN DOWMDY: Highly desirable. That wonldn't weaken our propésai
any, would it? . , g -

DR. STONE: They have got to be pretty nearly necessary before you ;o .
to giving people '

DR. FRIEDELL: Isn't that necessary there with regard to detmin_ng
the dosage levels?  Isn't that where the fecessary” comes in? You
say it is necessary to do human’ experiments in order to fix these
levels, and it is sufficiently important to do hnman e:q:erimmtatian.

Isn't that the wording at preseat?
IR. STONE: Well, the wording that Dr. Failla is objecting to is i.n

‘one paragranh here. It says:

"‘J'.'he ini'amat:.on desired is suﬁ.'ic:.ently important for the
safety of the U.S.A. that we believe the use of humans is

justified.”

’

In ot‘*e- words, ycu have got to justify why ycu think this is neces-
sary. I think ii is necessary for the safety of the U.S.A. If the
Cazzittese doesn.'t agree with that, we can am.end that out of there.

DR. STAFFORD WAREEN: That is a pretty conservative statemmt Why

~don't you read it and see? 1If this is so important, it would be a

good idea to bave it unanimous, if we could.

DR.. TITUS EVANS: By saying it is ™"necessary,” doc you mean all the
animal exseriments and what we have from patients is not any good at

all?
DR. STONE: Oh, no, that isn't stated here. It is stated that we need

to get some human experizentation to take us over the gap, is what it
amounts to. We tave found that anizals vary.

DR. TITUS ZVANS: But you wouldn’t put all the emphasis on that. TYou
wouldn's set the results you got from these Muman cases alcne, would
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. .IR. STONE: You would use all your ani:nal c:peri:nentation: as your

basis for doing this work.

" DR. TITUS EVANS: But you would take these results, these data, as the

standard, and you would put emphasis on that; and aren!t you afraid
that you might overemphasize that? I mean, we can't measure these
things in the field very carsfully. There is a possibility of over-

exphasizing the details of such data.

DR. STONE: Again let's lock at what we are locking at hers. I agree
that you wen't be able to study genetic effects on these people at all.
So far as that is concermed, that is ruled out.

" But for the purpeses that we want here, to expose scme individuals,
. you will assume that genetic effects are going to take place. ' What

you want to know 1s, what 1s going to happen to these people.

We can't get any agreement here on what is going to ha*,-::en. Same 'people‘
want to put in that 200 r will kill some people, and cthers say we know
what will happen at 200 r. That is evidence to me that if we want to-

- be able to talk intelligently about this at all, and if this project to

NEPA is to go ahead and they are to ask people to go, you want to be
able to say to these people, "We have exrosed 1CO men to 25 r, and we
did it five.years ago. They are perfectly all right now. Ve can't

. detect anytm:.n
DR. TITUS EVANS: I just have the feeling that we will come to regard

" that as ancther experiment, and we will say, "That was the results

they got over there, but if we had done ‘lt at five pla.ces, we would
feel better about it.® L ‘

IR. STONE: Let them do. 1t at rive'pl.-.ces if they want. .

DR. FAILLA: » n;;t is irmaterial to the question under discussien.

CHAIRMAN DOWDY: We are getting into detail. That is a different
problen.

MR, WARD: Mr, Chairman, cculd we have that read aga:.n so that we are
sure we 211 unders‘cand what we are discussion?

. #CHAIRMAN DGVDY: Would you. read your note again?

DR. STONE: "The use of human beings as experimental subjects has
been countenanced in the past when information was needed that could
not be obtained in any other way. The danger of the experizents must
be previocusly investigated by animal experimentation.®

That is poor English, but I think that is the idea.

| #The NEPA Medical Advisery Comwittee on the Radistion Tolerance of
. Military Perscnnel is attempting to establish what would happen to
_ humans when necessasily exposed at infrequent times to certain amounts
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of radiation that are high relative to the dose set up as the maci=ua
peraissible daily or weekly dose for workers cunstantly wrking where
radiation exposure is possible.

"The doses are, however, relatively low with relation to lethal doses.
‘A review of animal experiments has shown that not ocnly do amimals of
varicus species differ in their response to given amounts of radiation
"but also that an_::.al: of different strains within a given species d:L.-

Ler.

‘wIt is therefcre impo:sihle to predict with sufficient accuracy what
will happen to humans. .

"The exposure of sick humans to radiatiocns to the total body vwith
therapy as the cbjective has provided scme indication of how sick
people respond, but such therapeutic trials have shown also that the

- Tesponse va.z'ies greatly with the clinical conditicn of the pa.t:.ent.

BA few acd.dental exposures have provided a little information as to

- how relatively healthy people respond, but the number of individuals _

. 80 exposed has been too few to provide statistically significant re-
salts and the conditions of exposure are not sufficiently well knoma.

"The information desired is sufficiently important to the safety of
the U.S.A. that we believe the use of humans is justified. It is
understood that any such experimentation wonld be carried on in ac-
cordance with the principles laid down by the Judicial Coun:::.l of

" the A..4. in 1944 as follows:

"?irst the volnnta.ry consent of the perscn on whem the e:per:!.ment is

 to be per'or::xed st be obtained.®

I might do well to leave that 'other sentence out that I read 'in there
because it isn't part of the Jud:.cial Council's. rulinz. So, if we
leave that out: v -

"'D'e voluntary consent of the perscn on whem the experizent is to be
perforned =must be obtained.

"Second, the danger of each experiment must ha.ve been p:-enously in-
ve-t.gated by anizal ex:ari:xmtation. _

"Third, ‘the e.x;:e'"‘..':xent must be pe*i‘o—-led u.nde* proper medical protec-
tion and menagenent.

"In view of the above we, the mesbers of the WA Medical Advisory

. Commitiee onm Radiation Tolerance of Military Personnel, hereby ex-
press our belief that hu=man experimentation is necessary and *equest

the Armed Services to arrange for it and request that the experi

. xnents be mnclassified.® }

We could meybe word that last sectence and recor=end t"xat the ex::-r"-
ments be unclassified. Ve won't have any comtrol over that, but we

can recsmmend it
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. CHATEMAN DGADY: Dr. Stome has moved that this Committee adopt the Te—
-‘.) port of the Comxitiee on Euman Radiation Problems. )

. DR. ROBEIZY EVANS: I second it.

CHATRMAN DOWDI: The motion has been moved and sec:mded. Is there a.zv
rurther discussicn? :

' IR. NEWELL: Dr. Fad.lia, you don't want to move an amendment to raise
.the level of experimentaticn to above that at which it is small compasred

. to the latha.l dose"

CHATRMAN DOWDY: That is souetlu.ng that is specific details, which has
nothing to do — .

' DR. NERELL: You would pat it in this report, that the doses be =mall
in relation to the lethal dose; and both Dr. Failla and I feel it

would be too bad if you are not permitted to rum the expermmt up
into the level of 200 or 300 roentgens,

ot DE..FRIEDEII What was the consensus of auinicn ot ‘the members of the.
- ; snbcomittec as £d how high you would ge R Dr. Stcne?

IR. STONE: I anly had two definite statements that came back, that
were mailed to me. Dr. Friedell stated he thought it ought to go up
to 150. Dr. Cantril thought 50 was the limit. So that iswhy I .
left ocut anytm.ng except the gemeral stat::ent.

= " IR. STAFFORD WAREEN: T think that could be left to a committee that
— "  could discuss ard argue this out.

CHATRMAN DO-‘ID'I I think if we get imto the details af it and the
dosage —

'DR. NEWEIL: I don't thimk that is a detail. I think that that is
an unfortunate limitation, if you feel that you kave to put it i=.

CHATRMAN DOWDY: It isn't ia there.

_ DR. FAIILA: " It is in there. %Small in compariscn to the lethal
dose.” )

LT . '
DR. STCNE In a.t‘.:::ptmg f.o esta.blish what wcu..d hannzx to humans
when necessar-.ly exposed at infrequent times to certain amounts of
radiation that are high relative to the dose set up by the maxi=um
‘permissible daily or weekly dose for workers constantly exposed. The
doses are, however, relatively low with rela.t..cn to lethal doses. L

’ : Naw, we can leave that sentence out rather easily, if you want to.
L—j“;: B ' DR. NEWELL: I move an amendment that we leave that sentence out.
e:'f-'a DR. FAILZLA: I secoend that. I agree with you.
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CRM DOWDY: All those in favor of the amendment say "aye."
(General response: Aye.) |

CHATEMAN DOWDY: Contrary, the sanme.

(There was ne oppositiaﬁ.) B}

CHATRMAN DOWDY: The .mendment is’carried.

" DR. BOLLAENDER: Could we get the statement and read it over indi-

vidually so that we are sure —
DR. SHIELDS WARREN: I think that is a very good suggesuon. It is

‘a pretty important recommendation, and I think that it is impertant

that we not hamstring the actual experimenters themselves.

We ocught to leave the statement as broad as po#sible and in the details
of the protocol. I think if we could each see this individually, it

would be helprul ' _ _ B -

'n:ere is one othex- suggestion I wculd like to make in relaticn to the
" amount of experience which is cited. That is, we have a considerable

~ unumber of individuals among the Hiroshima and Na;asaki survivors; but

the difficulty of estimating what the dose levels they received were
is very great. I think that, unless some mention is made of that, it
might not make cur case as strong as othenrise. ~

cmmm DOWDY : We are getting along pretty well an schednle '!lby
dor't we ‘adjourn now —. )

m NEWELL: Wehavex'tactedonthi:reportuawholeyet

CRAIR!.{AN DCWDY: We are ‘going to have that ty-ped and bring that up
for actiom. - ,

Also, Dr. Failla brought alone some prouosals which he had wmritten cut
and didn't get to zme, but brought them with him tcday. We will pass
these around. I don't know whether there are encugh to go around or
not. Will you also read those during the noon hour. .

" DR« NEVELL: Do you want to offer this, too?
| CRATRMAN DOWDY: I don't think so. I don't wamt to get into that.

DR. NEWELL: I wondered if you wanted me to distribute these to those
 who havm't received them. .

CHATRMAN DONDY: You can do that if you went, for infornation. The
first thing we will do is take up Dr. Stene's recomzendation and then

carsy on with the research problems whick I have already circulated.
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DR. EOELEY EVANS: Going back to this classification question, the blue

document which you stated received the classification because of the
inclusion of the Los Alamos data, the value of Pages 3L and 35 to
students in training in radicbiclopy, I t.hink., is very great.

T would like to move that Pages 34 and 35, when retyped with the
meadments , be issued unc.la:siiied. .

CHATIRMAN DOWDY: We had already disa:ssad that, and there are several

. . peferred to an Page 3. What we have planned to do is to go through and

take cut all that information and get a completely declassified docue-
ment for publicat.an. Then you will have, each caue of yuu, the classi-

“fied docnnmt which is complete.

DR. RDBI.‘:-:I EVANS: How long will that take? We are in the middle of
the term right now, you kzow. If we could use it once. —

| CHATRMAN DOWDY: We will have it ready for your class next year.
IB. ROBLEY EVAVS: I want it tomorrow. I have twenty—three studeats_

who want it tamorrcw .
CEATRMAN _nam: Do we have a motion for ad journment?

IR. FEIEDEIL: I would think that it might be better to save the time
at the other end. If there is something we can spend a half hour on
and adjoura at a quarter afier twelve, it might be a litile better.

CHATFMAN, DOWDY : Wemgem;tohmted:misssmdtha,&

_ least, to revise this report of Dr. Stcne's.

DR. FRIEDELL: Couldn't they do that during the lunch hour?

CHAIRHAN DCWDY: Why don't we say we come back at 1:30% We will gain

another fifteen minutes. Can we all make it back at 1:30?° Couldn't
we say we report back at 1:30 and then we won't interrupt that period

for discussicn.
If that is ag---a.ble, we will reccnvene at 1:30 rather than 2:00.

(Whereupon, at 11:45 a.m., the Committee recessed until 1:30 p.z.)

1



AFTERNOON SESSION

CHATRMAN DOWDY: I think we bad betier come to order and procsed with
the business of the afternoom.

I believe you each ocne have a copy of the report of the Commitiee on
Homan 'Experimentatiocn. I think we will have Dr. Stone re-read that,
and you can follow it along and we can dispose of th:Ls par"i.eular pieee
of business. :

. IR. STONE: It has been slightly reworded sineeIreed itthismcming'
. and you all have & copy in your hands.

*The use of buman beings as c:pe.:’imental subjects has been countensanced
in the past when informaticn was needed that could nct be obta.‘.'.ned in

any other way.

"The NEPA Medicsl Advisory Committee cn the Radiatiecn Tolerance of
lﬂ.li’cu-y Personnel is attempting to establish what will happen to
bumans when necessarily exposed at infrequent times to amounts of . |
" radiation that are high relative to the dose set up as the maximom
-permissible daily “(or weekly) dose for workers coustantly wcrking
where radietien exposure- -1s possible.®

We have left out the sentence:- sbout relaticn to lethal doses.

"A review of animal experiments has shown that not only do animals
‘of various species differ in their respomse to given amounts of radi-
ation, but also that animals of different strains with:!.n a given

species dirrer.

"It 13 therefore inposs:.‘ble to prediet with sufficient a.eeuraey what
will hacpen to hnmms.

"The exposure of scme sick humans to radiatiocn to the tct.a.l body with
- therapy as the objective has provided some indication of how sick

people respond; but such therapeutic trials have shown also that the

response varies greatly with the clinical conditicn of the patiezt."

The next ocne is suzhtly altered again.

“Inp few acc..den al expo:ures ’ and the mass. exposures at Hiroshimas and
Nagasaki, have provided same information as to. how relatively healthy
people respond; but the conditicns of those exposures are not suffi-

ciently well known."

We put brackets around the sentence causirng some quest..en. I denf‘_.;
see much difference whether it is ir or not, when we cxe to the in-

formation at the end.

n(The information desired is sufficiently important for t‘xe safety of
the U.S.A. that we believe ike use of humans is justified.) 22227
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. I think if you take the last paragraph whers we reccmmen the use of

Comittee.

- Immans, you can assume that we must think it is of sufficient impor-

tance to do it.’

"It is essential that any such experimentation be carried am in a.c-.
cordance with the principles laid down by the Judicial Council of the
AM.A. in 1946 as follows:

l. The veluntary conseat of the perscn o wham the experiment is to

be pertcmed must be cbtained.

2. ‘l'he danger ot each experiment must have been previau:ly investi--

. gated by animal experimentatiom.

.3« The experiment must be performed under proper medical protecticn
and management. : : : _

"In view of the above we, the members of NEPA Medical Advisory Com-
mittee on the Radiation Tolerance of Military Persomnel, hereby recom-
mend that human experimentation be carried ocut, and advise NEPA to _
‘request the Armed Services to arrange for it; and turther recommend
that the e:peﬁ.menta be uncla.saiﬁed. ;

Icu will notice ‘a little cham-e at the e.nd there. We .recommend that
they be carried out and advise NEPA to request the Armed Services to
arrange for it; and further recomend that the e.xperiments be unclas-

sified.

| If we might withdraw the former moticn which was cm the flocr, I move .
that this report, with the sentence at the top of Page 2, that is,
. the one in brackets, be taken as the report of the whole Advisory

DR. ROBLEY EVANS: If you on;it that, you don't get any comnection with
"the bottotn of Page 1 and the next sentence on Page 2.

DR. STAFFCED WARRZN: If you change that next sentence to say that it
is essential that any experimeatation on humans be carried om, that
would make the coxmec"icn, wouldn't it.’ ‘

DR ROEBLEY EVANS: At ..he ton of Page 2 you could leave cut "for the
7 safety of the U.S.A." Wouldn't that be all right? ."The informatien
desired is sufficiently important that we believe the use of humans

is justified.®

IR. FRYIEDELL: There is ancther point there, too. Dowan at the bottem
we recommend that it be unclassified. If it is really that important
for .the safsty of the United States, scmebody =ight argue that tke
publishing of such critical data ought to be classified.

Tiiere!‘ore, I think I would lea.vre out either the phrase "for the safety
of the United States" or leave the whole sentence out.
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DR. STAFFORD WAREEN: *Of humans.” If you put that in there, leave
ot — - . . .

DR. STONE: May we get an expression of opinioms just inromny about -
the :Lne.nsicn Bfor the safety o.f the U.S.4.7"7 .

DR. I'?IEDEI.I.. I would move that it be amitted.
R, SHELDS WARREN: I secmd it.

" DR. STONE: Can we leave it cut as a moticn and Just alter this accord-

ing to the opinion, mdthensee i.tweeanget a2 unanimeous ac::.ancn
it, as altered? -

‘_o.

Scratch' out the brackets and scratch cut "the safety of the U.S.A.".
‘rhen the top of Page 2 will read: .

"The information desired is nrficiently inportant that we
bel.eve the use of hnma.ns is justified. : .

s::'atch out the braekets end the question marks.
cxmm "DOWDY Is that satiafactory" - )
(Genera.l response in the affirmative. )

- CHAIRMAN DCWDY: The other motionm, Dr. Stme, the one before lunch,

- was not seconded. So we can ge ahead now with the motion. Icu.ld yuu‘
rastate it" o .

DR.STONE Imtmwmdmecmtteemmzxpen

mentation be aecepted as the report and op:l.n:.on of the eatire Advisery
Comittee. ' .

CHAIRMAN DOWDT: Is there a second to that moticm?
DR. ROBLIT EVANS: I secend it. o
CHAIZMAN -DUR'DI' Is there sny discussion?

(‘Dxere was ©o respon:e.).

CHAIB!(AN DOWDY: If not those i.n favor say "aye.‘
(General respon:e° Aye.)

CHAM m Those opocsed"

(There.was no oppositien.)

CHAE‘.{AN DOVDY: . The motion ie carried.

Are we. ready to move an to cur regular afterzocn agenda?

20_91073_3 | . -52-
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" DR. STONE: Dr. Evans brings out the poizt that we left cut of here

) the definiticn of the word “voluntary." Thers is a whole discussion
- in these references down here about what constitutes volumtary, and

I thought.we were leaving it out of this to get this as brief and con-
, . cise as we could, and the references will give you the discussicns e
the subject,-if any of you want to lock them up.

. CHATEMAN DOWDY: I think that wonuld be sufficient. TYou each cne have
T . suggested research problems, which are cn a mimeographed sheet. If
o _you don't have acne, I have a few extra cnes I can pass arcund.

There have been scme othérs come in to me locally, and also Dr. Failla
handed me his this ncming. I have undertaken to fit these intc the

outline that I have.

On Page 1 of that there is a correction to be made. In the first

. . statement, "Methods for Detecting the Degree of Seasitivity of Indi-
viduals to Radiocactive Exposures," Inock cut the braclret there after |
Dowdy, and insert Failla's nane. - '

DR. FRIEDEIL:.' Waat s thet?

CRATRUAN DORDY: "Suggested Research Problems." It s the copy I
mailed to ycu and asked ycu to bring to the meeting. .

@ ; DB.. S:TL.I.::. Ve have e zore copy left. Does an;yune desire that?

CHAImuN DOWDY : Under -t&n II put Fa.ﬂla‘s nazme again,

DR.  FATLLA: Do we bave to do that" Most of these things are obvicus
to everybody here. Why bother with the names? .

CHATRMAN DOYDI: -I just thought it would indicate who sent thea in, :
and I tried to interpose those on the specific sheet. -

LR. FAILLA: As far as my name is concerned, we can save time by not
going through t‘u.s thing.

QIAEMAN DOWDY : Tou won't Zeel slighted then"
o m FAILLA: No, let it go. '

G{AMAN DON'UI. Before we take these problems up, I would like to call
an Mr. Simmons to start or_r this part of the program. M. Simmons. -

'MR. SDAONS: I just have a few remarks hers I would like to bring be-
fore this group that have not been menticned yet.

This regort which we are cannder“_ng today is the answer to the fi-st
: abjec‘:.ve that was set at the Chicago meeting, which was the compila-
D tion of approximate exposure ranges versus anticipated damage. This
was to be based on the best ava:.lable data we “ad at t‘u.s tize.
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I think the report we have got meets that requiresent, and we have dis-
charged that first objective.

The second bigz problem t‘xat was going to be considered by the Comitiee
is recommendation of additicmal research, which is required to refine
the numbers that we have e'tima.ted in the first report. As we get
further into the shielding research, certain problems appear to stand
cut in importance as we are confronted with the problem of predicting
the performance requirement for actual shields in airplanes.

We now have what appears to be & reascnable first apprdximation of ex-

_posure standards for the time being,. tut these values that we have are

expressed in equivalent of 200 to 1000 KVP X-rays. When we tried to

. correlate the physical measurements of shield performance with the
bilological effectiveness of the shields, we ran ints a problem; and a

particular example of this problem occurs when we are considering the

high energy neutrons that occur in the tail of the fiss:.on spectrum.

These neutrons, let's say around the 10 million volt region, may, com-

- prise only about :!.0‘8 fraction of the whole spectrum; but in ocur case
it becomes very important for us to know, let's say, the number-of rems
‘that are carried by this energy group of neutrons, because they have
very long mean-free paths. They are very difficult to stop, and the
amount of attemuation that must be provided for these peutrons is e
vary :Lm'portant item in the overa.ll shield weight. To-

There is -also a paradoxical probability that if we do too much de-
- gradation of energy on these high energy neutrons, there is some pos-
sibﬂ.ity tha.t we xni:ht inc:'ease their biological errectiveness. ;

In discussing that rurthar, I bave some curves here which I put en
the board to show you why this might be a possibility. I den't prove
this fact, but there are same indications that this might be tme.

If we are considering a monochromatic beam of neutrons, it might be
reasonable to say that the biological effectireness of the beams in-
.creases with energy up to a cer<ain poizt; and that zaxizua point’
might be where the zmean-{-ee path of the neutron in the body beccmes
so great that the utilization facior of the body is so small that
not many of these neutrons actually release their enerzy in the body.

(At the board) If we plot the utilization, which we can call the
neutrons absorbed, the fraction of neutrons abscrbed to the fractien
of neutrons at enerzy E, and we base this just on the mean-free path
of the neutron, in tissue for example, we generate a function which
locks something like that 3 this being the energy of the neutrom.

" The mean-f{ree path ian this case has just been caonsidered as propor-
tional to the- square root of the enerzy of the neutron. For instance,
we would consider a body as about 25 centim_eters thick. It isn't
solid tissue, but just using that number, we get Zor this fractiem

5 Tu_d underzo at least one cocllisicn in the body, it comes cut
5/A where lambda is the mean-free path of the neutrea.
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This rmumber, of sourse, is quite arbitrary and wﬂl hxvs..t.o be.. nd-hy

- a physiclogist to tell us the equivalent .ol target thickSess in Yissue

of the human body; but I think that ki.nd of in.'amatiun could be fur-
nished by people qualified to 46 £

The lambda is really proporticnal to the square root of the emerzy in
the range of enerzies we are thinking about. This relation is not true
~down in therzal emergies.

So we can develop what we might call a utilization factor for neutrons
versus the energy of the neutron. If we then want to convert this into
the energy utilization rather than the fraction of neutrons utilized,
. we then have to multiply this function by each energy ordinate. If we
do that, we arrive at a function which does something like that, this
being the enerzy abscrbed to the energy ava:.lable :Ln the radiatiaa

* pleld. -

. The next thing we have to consider is the product of this curve with
the neutron spectrum — this first curve is for, let's say, a mono-

' chromatic beaz of neutrons assigned the following energies. Actually
I think if we just make some rough checks, this peak may fall far cut-
side of the highest energy group of neutrons in the fission spectrum,
when you consider-it cm the basls that we -are con:idering first com-

sions only.. ..

But if we apply scme of the analytical toals to carry these high energy
neutrons ocn down through their attentuaticm in the body, we may £ind

that this will bring the peak back into the fission spectrum and we get
a mcre acma‘:.e :nalys:.s of the qu.estion. :

So the next cons;derati.:n is to apply this energy utilization curve to
socme neutron spectrum, which would in practice be the actual spactrun

of neutrons that leak through the shield.

As an exanple, we just take a fission spectrum —— that is, say the
fraction of neutrons or energy E to the total number of neutrons —
and plot it. I won't draw it as a fissicn spectrum is classified,
but it is some functicn of that general shape.

We mltiply these two curves together. That gives us the enerzy utili-
zation by a 25 centimeter tissue structure with respect to this par-
ticular energzy distributionm.

- .
‘When we do that, we get a function wtu.ch is ene-zy a.bscrhed per f‘.ssicn

neutren, and we thea come cut with a curve of this nature.

. The proposal is made that we can at least consider as a first approxi-
‘mation of bioclogical damage that the hazard or that the risk of an
individual is not subject just to the intensity of the radiation field,
but is directly proportional to the utilizaticn of that radiation in a

body.

Under those conditions, the bioclogical damage criteria, or let's szy
the bioclogical damage risk, would "be related to the area under this
curve,
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I have drawn scme curves where I have used sczme actual valnatiom. I
den't want to put than en the board because that may throw us into
securi ‘ :

I would like to propose that this group consider the possibility of
applying scme of the analytical tectnmiques that are now being used for
sbielding calculations, namely, the Monte Carlo or randem process
method of actually analyz:!.ng the behavior or neutrons in an organic
‘body such as a p=m. )

" I doing that, I would like to point cut that ‘this curve and this carve
are really biological in nature. Certain basic decisions will have to

in terms of t.oda.y..

be made by the physiologists, the M.D.'s, the blologists, regarding the
composition of the body, an equivalent target gecmetry, which would be
typical of a body, which cculd actually be put into the calculations

Qace that is done, scme work.can be carried out experimentally by
actually measuring mean-free paths of neutroms in a body. I thin.k th.s
could be done nthant barting the body. ' . .

- When we have data sufficient to arrive at reasonahle va.lu.es for these

functions, these two are physical functions which could be carried cut
by theoretica.l pbysicists or mathematicianms.

I would like to say we do have now analytical techn:.ques that are suf-
ficiently powerful that if we feed the right probabilities for the
variocus muclear processes involved in this system into the calcula-
tions, the accuracy of the nethod is as accurate as the basic data

from which we start.

. We can do it without making usmptim and integraﬁng eom;:la: Hme-

tions and things like that by this randem pracess techniqu of analysis.

T thini that is abont all I wanted to say, exce-t that it would appear
to me that this method would offer certain advantages in trying to
correlate the number of rem equivalent of hizh enerzy neutroms or high
enerzy zammas with the ecuivalent Z-ray standacd that we are working

d

It boils down to the fact that you are not comsidering the emerzy
potential of the radiation field, but you are considering the utili-

# zation potential of the body as 2 c::‘.ter".a. rathe. than the incident

radiation om the bedy.

CHATEMAN DOWDY: Have you tried any of that on animals to see if yous
predictions would work?. : .

MR. STMICNS: No, sir.” This is absolutely analytical in foundatiem.

. It is foreseeable that this type of analysis will lend itself to the
calculation of actual enerzy absorbed from any given radiaticn spectu

in a body or in a shield.

For instance, we are doing work of this nature cn cemplex gecmetics
of tungsten, boren, carbon, and hydrogen; and can tell with reascnable

" accaracy the expected energ released from each kind of radiatiom in

this systena.
-56~
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This is a proposal that, instead or having an inorgmir: shield, that
we Tun into the sane calcu.ations the ecuivalent geometry for biclozi-
cal mechanism. Now, that equiﬂlent gecmetry would have to be artived

- &t by perhaps physioclogists and biologists to tell us, for exazmple, a

man's body is equivalent to, let's say, 10 centineters of water,

2 centimeters of carbon, and give us somsthing that would .be equiva-
lent to the elemental compositiom of the body that could be used as a
target for these analysis studies. '

Or ancther way to check this would be to actually make some measure-
ments of the mean-free pa.th of varicus energy group nw.t"cns in the

body as a unit.
IR. FRIZDEIL: I would ‘1like to know what those units are, ageain.

MR. SDOIONS: This is the fraction of neutrons actually underzoing
collisions in the body, divided by the number of neutrons enerzy E,
the pumber of neutrons available per collision-at a specific enerzy;
and these are the ones that are actually utilized., That is based on

this equation l—c to the X over 1ambda..

This one is the energy absorbed d:!.vided by the total energy anilable
at energy E, which is merely a miltiplication. In other words, if we
have one 10 :h.illion volt neutron absorbed, that is 10 million volts;
so we mnltiply the number of neutrons absorbed or the fraction ab-

. sorbed by the eaerzy, so it is equivalent to nmltiplying this fonetion

by a 45 degree line dram on this curve, which then gives us this
function. _

Naw, 4n order to get soce deﬁnitive answers, I think all we have to
do-is to establish cne of the accurate probability wrves for the
mclear processes involved in the body, which include proton recoil,
any other processes that might be pertinent to the physioclogical

p damage; and to set up an equivalent targzet gecmetry for a bedy and

use that instead of the geometry we are using now in other shields,
because the problem is identicel. .

CEATZMAN IOTOY: What you are aoz.~g is jus. substituting orgaczic
material of the body fo‘ your shield in this ca2lculation.

" MR. STMUONS: Yes, and using the same calculaticns thet we did in the

,shield on the body.

. IR. FAILLA: There is one t‘:z.ng you didn't take izto ‘account, and that
is the distribution in the body. This will not give you n.hat. uniless
you did the werk for 3everal different thicknesses. That is *-::ar‘_;an"

:Ln what you finally get in the :.ndiv:.dual.

_MR. SDMONS: There may be subtle effects. This is not tr7ing to de-
fine the subtle &ffects that for instance might be aszsociated with
dersity of icn path, a proton versus an alpha particle.
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" DR. FAILLA: I am talking about the fact that if the radiation ccmes

from that directicn, this part of the body (Izdicating rear part)
would get not as much as this part of the body (Indicating front por-

‘tian of body).

ME. SDAMONS: True, but that depends upon the energy of the radisticn.
In other words, if it were high enough enerzy, the back part away from
the source might get more than the fromt.

." DB. FATLLA: That is correct.
" M. SDAONS: But that would be handled in this kind of a calculatiom.

Remember, what I put on here was just a single cne collision amalogy.

Now, if you start carrying it on down to second and third collisicns
and keeping track of where each cne of those collisions cccur in the
medis ~—~ we are using I.B.M. equipment in which each card represents
a peutron; and when we get through and the cards are all sorted auat,
we know how many bundred volt neutrons collided in this regien, how
many thousand volt neutroms collided in this region, and we have a

- -1 gmch more complete description of the process from the calculating
~*.. machine than I can put on the board.

R. I"AII.'I.A:".The point I want to make is, you have to make that de-

" termination before you can estimate what the bioclogical effect is

going to be. o

MR. SDMMONS: That is right.

DR. FATLLA: If you get the same dose from cme direction or two direc-
tions, you don't get the same biclogical effect. : g

" MR. STMMONS: Iesr,' that is right. One prexzise in here that may or may

N
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not be acceptable is that the one criteria of damage to a biological
organism is the actual quantity of eaergy that that mechanism absorbs.

Now, there =2y be subtle effects beyond that; Sut you say if a zan
absarss one kilowatt of enerzy in whole body radiatien and accther zan
actually dissipates in his body 10 kilowatis of enerzy, that this
2ellow has got ten times the chance of being burt that this one has,
not saying what the injury is, but at least the danger to him sbould

'Z* be some factor above the danger fron this exposure.

DR. NIG: T think another way of saying it, both biclogically and -
physically, the body is anisotropic.

B, STIONS: Correct. That is one point I brought out why the target

geocmets7 will have to be set by biologists, pcysiologists, and ¥.D.'s.
This is something a physicist cannot hope to set up accurately.

The basis for, let's say, in this exgression, the value of I, which is
the target thickness — I mean, we might have several; X-1, I-2, I-3;
we mizhT have a whole family of these exgressiczs. This mumder will

!
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have tc be set up by a group of peorle such as this in working closely -
with the thecretical physicist who will actually form the calculations
once the basic assumptions are standardized.

I think that is about all I have. If there is any more coxment —

CHATRMAN DOWDY: I might say you have gene quite a bit over my head
here. It would take a physicist to understand this.

As T understand it, you hope to find the probability, by adjusting
your shield at a certain thickness, you might be able to arrive at a
cartain energy of neutrons which mizht be less available, even though
they pass through the body, than ancther group at a lower energy.

MR. SIMMONS: We have some calculations here assuming the mean-free:
path. Let's take a number here, a mean-free path of a 10 zilliocn volt

neutron in tissue, at approximately 120 centimeters.

If you say a body, a man's torso or his chest or whatever part, is
. equivalent to 25 centimeters of tissue, you come cut with the value of
~ -- this function-at E equal 10 mev of, I think, approximately 20 percent.

IR other wards, 20 percent of -a 10 million wolt group would be utilized
by a4 25 centimeter body of tissue. Then if you multiply this by the
10°million volts, you see you would have 2 milliecn volts of enerzy per
neutron dissipated in the tissue.

At 2 millien volts this mean-free path comes down to about 23‘ce'nti'-
meters. This is the assumption we made here just as an illustrztionm.

* DR. ROBLEY EVANS: In this caleulation you are using cue over E?

MR. SDMMONS: In this enerzy range it is reasonmable to use it. Down
at lower energies, it would break down. You would have to use the
. actual cross sections.

DR. RCBLZY EZVAMS: The principle is all rizni, though.

MR. STROONS: So then, under that cenditiecn 'of 2 million volts, you

would hHave something like LO percent of the energzy available utilized,

where your utilization factor would be LO percent of 2 milliecm volts
-~ and 20 percent at 10 million valts. _ , _ :

So, if you had a certain amount of incident enerzy on the body, Jet's
say you had 100 kilowatts of incident enerzy, if they were all 10 i

. million volt neutroms, you would actually dissipate less in the bedy
i than if they were all 2 millicn vol: neutrons, assuming the same total

enerzy in both fields.

DR. STONE: I would like to bring up a point some physicist here mizht
be able to help me understand. .
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When we were using so-called 16 mev neutrons to treat pa.timt:;, we
. measured the depth of those by laonization measurements and by poten-
) ticmeters., It decreased way down to about 4O percent of what it is

at the surface.

Now, if it has fallen down to LO percent of that and drops off quite
rapidly beyond that, how can we have only 20 percent of them being
utilized in there? If it is 120 centimeter mean-free path, why didn't
we get more than going right om through the bedy?

0f course, we don't know how many went through the body because we
didn't measure what came ocut the other side.

MR. SDOMONS: Did you know the tctal energy available in the neutrea
bean that you had?

DR. STON". No. We knew the maximum energy. -

MR. STIMONS: In other words, a fractien of the available neutrens at
a g:!.ven energy to the ones actually utilized

S0, what we are measuring is the exposure in tems of utilization fac-
. tor from the total.energy available in the radiation field.

DR. FATIIA: Dr. Stcne had a measurement cn the surface and a messure-
ment at a depth of 10 centimeters. So, if you assume the effect on

: : the icnization doesn't change much with enerzy, it changes:in: a'cariain
r:; . way with respect to energy — then his ﬁ.gures are ccm:a.rable to what —

) (=28 SDD.(ONS* Can you assume that thcugh that the ion:.zaticn chamber
does not vary with emerzy? I think that the ionization chamber would

suffer Zrom the same proble.m as the body.

IR, FATITA: It does va.17, but it varies essent:.ally in the same way
as the neutron beam.

MR. NARD: From that beam?

DR. FAILLA: That is the ;ﬁci.nt. What you actually use has a very Tew
of the very hizh enerzy neutrons. It is,way below the 10 milliea neu-
trons. ,

DR. STONE: You would have to work out a whole camposition ‘of these
curves and fit them all together according to the compositieon.

DE. FRIZDZLL: There is also a correction for theé inverse square law.
He had a {inite distance, a short distance. .

DR. FATLIA: Not so bad, however. -

CHATBMAN DOWDY: I dez't want Lo spend too much on this. It is quite
interssting; and as I say, 99-59/1CO of it is over my kead.

) \4 ‘ ‘
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Do I understand ycu would like 4o enter this t:rpe of analysis as a
proposal to be considered?

MR. SDMMONS: I want to point out the importance to the project of
having a basis of correlation better than the existing basis. Iz other
words, we can now know much more about cur shield behavior than we cam |
know akocut the behaviecr of the target, which is a human bedy.

This was a suggestica, at least it was a preliminary method, by which
we migzht be able to utilize same knowledge that had been developed in
another field, let's say, removed from the field of biclogy and zedi-

cine. _ .

_With the cooperation of the people who are competent to set up the basis
for these reactions, and by combining those two flelds of knowledge,
we might be able to attack the problem more effl ectively in getting
better conversion tactcrs for neutrous.

CHATRMAN DORDY: I think all agree that we need better conversicn fac-
tors, and.I think this re-emphasizes the need for the close cooperaticn
..of the medical group in lmcning what ym.r problm are and how you are

apprcach:.ng then. . -

MR. WARD: Hay I ask a question which in a semse tends to c...ar:.fy a-
point bere in my own mind, at least. T think what this approach brings
out is that to merely ta.].k of a neutron beam in terms of total energy,
you are going to get. discordant results unless the ccapositien of all-
those beams are identical with respect to the amounts of neutrons at

given energy values,

I think this is poiﬁting.ﬁhat up, that unless we make Same attempt to
find cut what the neutron equivalent would be for a given enerzy value .
- of neutrons, the results will be very haxd to ccrrelate and the factors

will not be exact.
Is that cor-ect?

MR, STLACNS: Yes, I think that is a good suz=ary, Mr. Werd., I thi=i
we could go a little more in detail, but I don't think :Lt is really
worthwhile at this tize.

- MR. WARD: What I meant to poi.nt ‘cut was, its izportance to the shield
" designers now, and may save a large weight of shielding mass in an air-
plane if they know the correlation, the bioclogical correlatien, of the
different ecerzy values of peutrons. They have so far been submergzed.

[R. FAILIA: The point I tried to make was that it was true, proviced
that +he distributicn in the body is sizilar to wha2t it is in the case
of ordinary X-rays for which we have this integraticn.

MP. WARD: That is right.

_29.0104?' o 41~
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] DR. FATILA: So that sets a limit at the lower enerzy end as the neu-
. . trops, because the lower energy neutrcns will be absorbed cnly iz the
3 same distributicn for which we have informaticn available today.

MR. WARD: If I understood his question, he started off — correct ze —~
with scme very high energzy value neutrons are a difficult thing to
_shield against. If that enerzy value was not important it would

simp]..ry his shielding problem.
CHAIRMAN DONDY: We ha.n not worried about the low values.

R " MR. WARD: That is right.- He was talking sbout scme very difficult
b:.Lgh energy neutrons about wh;Lch apparently he has no hiologica.l —_—

DR. FATLLA: That may.bring us to the other extreme, for which we also
have no information; and that is where the distributicn in the body is
perfactly uniform. The methpd is all right; I have o objection to

it.

IR. SDOMONS: This is one method by which you can determine that dis-
.. - tribution, theoretically, if you know the basic probability of ea::h -
mclear process, which you can measure.

DR. FATLLA: ' I tmnk :L'b can be dcm.e, absolutely.

- ‘MR, STDIMONS: Then you can do this for both neutrons a.nd hizh energy
- gammas. Both are amenable to the same analytical treatment. You can
% do it with the standard X-rays that you use and set the whole basis of
! standards on the utilization facter versus enerzy, or for the standard
" and for any kind of radiation that you want to consider.

CEATRMAN DONDY: If I understand it correctly, it seems to me like it
would ceértainly be a worthwhile thing to pursue, and we as biologists
probably would get a goed deal of use for information ocut of it.

MR, STOIONS: It is impossible to do without the collaboration of a

group of 'ni;'nly ccmpetent specialists in all of the flelds recresented

here, plus the addiiion of some very hignly qualified theoretical

physicists to actually carry cut the computing machine calculatioms,

after the basis for the calculations have been established, on 'some-

thing consisteant with the zeomet*; of the body and the elements cen—~
- ua.:.ned in the body.

CHAIZMAN DOWDY: Cou"d I have a motion to the effect that we can ac-
cept this a.pproach for recocmendations on research. }

DR. STONE: I so move,
DR. FATILLA: I will secand it.
~ CHATRMAN DGWDY: Is there any discussien?

:} | (There was no response.)
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CHAIRMAN DOWDI: A1l those in favor say "aye."

.-\ -t ©
(General response: Aye.)
CHATRMAN DOVDY: Comtrary, the same.
. : - (There was no opposition.)
° CHAIRMAN DOADI:- The motion is carried.
: A " Now then, ' proceeding to the summaries here, if any of you have any
R """ :"ideas on this before we start; I had thought that these logically fell

et into six different categories. I enumerated these categories on a
- = separate sheet with some little notes of approach under each heading.

Again, as with Dr. Stonme'!s proposal, I den't think it is ocur functien
here today to go into details, but merely accept or reject these vari-
cus approaches; and at a later time, depending upon NEPA's desires and
requests, we will def mitely set our owa proposals and various proto-

.cols. -

So, if we could start w:.th the first page, vhich is aethods for de-
tecting the degree of sensitivity of individuals to radiatien expo-
sures, there are a number of diff er_ent', approaches ‘that "could be made on
this. One is the mitctic suppression in bhuman epidermis; erythema,
the degree of erythema produced by graded exposures near the standard
. . erythema values; and a correlation of the over-all response of pa-
,”"“‘ ‘ tients undergoing irradiatien treatment with their ez-ytheaa respcnse o
) as detemined under the heading Ery'thema..

* " Klso, the histogenetic effects upen bone marrow and their correlation
. with the penphera.l blood picture. .

Cne wh::.ch Dr. Failla suggested is na.usea, comparative relationship of
the radiation nausea as against standard emetic drugs; in other words, .
.get the threshold, see if there is a correlaticn from individual to
individual between the threshold for emetic drugs and radizticn nausea.

DR. FATILA: Mr. Chairman, may I say a word in connectiem with this?

It seemns to me the first thing to decide in connecticn with this

problem is what effects are we interested in, because the suscepti-
4 bility may not be the same; I mean, ind:.ndua.s' susceptibility may

D not be the same for all affects.

g . In other words , what effects are we interested in in this situatien
L : as far as NEPA is concerned?

- _ CHAT2MAN DOWDY: Under I here, if you can find scme way of pre-seleciing
pilots — , , , 4

DR. FATLLA: With respect to what?

N - CHATRMAN DOWDY: To their over-all damage.
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m®. FAILI.A. First of all, their incapacitation.

'CHAIRMAN DOWDY: Immediate nausea, immediate .ncanac‘ tation, paas:.ble
short-term effects. I doubt if you cculd set up ocne like this to take

in long~time effects.

DR, FRIEDZIL: I think that mmst be the crux of the whole probleam.

This studying mitotic suppression in muman epidermis or erythemz pro-
duction must be correlated with what kind of eﬁ'ec‘s you are concerned

"w'i‘h
" CEAIZHAN DCWDY : Cor-ela.te the erythema with theix deg-ees of nausea

or the dosage which brings on nau:ea.

DR. FRIEDELL: That is right. Therefore, you have to decide what you
are going to correlate with.

CHATRMAN DOWDY: Certainly nausea would be one thing:

DR, TITUS EVANS: I have scme suggestions of other things that we might
correlate with, irritability and maintenance of equilibrium., " Put them
on a disk and see. how long they can take it — animals - and still
walk straight; and then take the amcunt of food they take after 50 4
Rours or samething like that; eating tests, scmething like that; mating
tests — I-don't mean mating tests as a test of sterility, but I mean

mating tests —
CHATRMAN wm:' For desirability?’
IB. TITUS EVANS: Sometaing like that.

IA. 'FAJI.I.A The first thing we have to decide is what we are intereated .
in.

IR."NEWELL: This is an enginee:-ing project. This isn't just scientific
IHivestigation. This is an engineering project., Get your feet on the
gocund, wnat are you interested in,

" DR. TATLLA: What other things are there? Let's list the things that
we are interested in this connection. I said nausea is one of then,
rtainly. .
J

CHATRMAN DCTDY: Ability to perform tasks is ancther.

DR. ANDERSCN: Aren't these reéllj a part of Sectiomns III and V, where

_certain criteria are‘believed to be m.nr"ant" This particular. thing,
+ seems to me, should be done in correlation with the criteria that
are censidered to be most important iz the list farther dcwn.

T2, FATLZA: TYou have got this started with the criteria. The first
thing for us to decide is, what criteria are we going to take? '

DR. ANDERSCN: They are listad under III and V here, as I understand it.

~’2oo_1045 -
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CHATIRMAN DOWDY: The reason I lef: them this way, this seemed to be
something you could do cn humans without too much trouble. The cnes
under III are most apropos, it seems to me, to animal experimentation,
of which we have no ini'cm..icn on animals or at least very litile in -

that category.

TR. SHIZIDS WARREN: One pra.cticable and very easily measurable re-
action is the development of dlorrhea. I think tha.t will be a.bout as
incapacitating as nausea and vomiting will be. . -

IR. FATLLA: Does that happen vd.thin twenty-four hours?

DB. SHIZELDS WAREEN: In some of the Japanese it apparently turmed up
very early. It is awfully hard to differentiate there the psychic ef-
fect of excitement and your actual direct effect on the g.i. tract.

CHAIRMAN DOADY: Of course, the nausea and incapacitation from nausea
and vomiting certainhly come much earlier than any diorchea. I have
seen patients completely knocked out from nansea afier ocne or two

_treatments without eny diorthea at all. ' . L
" I think in humans you would have to get up to a higher dosa;e. Tou

eould exclude.the psychic factor.

Dr. Stone. . .

DR. STONE: I was thinking of two things here. If this is a meens of

picking sensitivity of individuals, you certairly are not going to_
expose any of these individuals to radiation, their semsitivity. "It

-is like a fellow eating a wa.temelon to see if he can eat a whole

watermelon.

If you have a.lreédy exposed him, you can't expose him again. So, whaf

- we have got to look for, which isn't here, are scme other testis which
- I haven't any to suggest, that might be correlated in a given indi-

vidual with their sensitivity to radiation; and pick your piloets by
scme dther — '

DR. NEWEIL: You might irradiate a dime-siz ed area of the sxu. to find

‘out bhow sensitive he is.

“DR. FATILA: As far as the skin is concerned, yes; .but you have got .

to find ocut if that correlates with anything else.

DR. NEWEIL: That is what the project is, to find out if sensitivity
as shown in the -epithelium correlates with the sensitivity that you
were interested in for -the g*oss exgosuTe.

. 1R. FAII.LA: how are you going to find cut the othev- semsitivily?

. -CHAT2MAN DOWDY: You .can very easily find out if erythexa cor:'ela.tes —_
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DB. NEWELL: Suppose we do what we were planning to do in the last
moticn, use buman subjects for total body exposure. If you decide
that this is a worthwhile project, you will have a chamce to irradiate
tae skin before you irradiate the body and find cut if there is a
correlation in sensitivity.

_fm. FALLLA: That is very true.
IR. NEWELL: Isn't that what is intended hcre"

S m. FATLLA: Iou can do some of those things on patients without havi.ng

to get at least a lead.
DR. NEWEIL: You can do it first in animals.
IR. FAILLA: Fcr.instance, ycu‘cculd correlate skin ervthema with

‘naunsea in the treatment of patients, see if they correlate.

_ CHAIRMAN DWDY: You also can correlate with bone marrow on biopsies.
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- DR."FATLLA: Also see whether nausea obtained by radiation correlates
with carsickness or the reaction to an emetic.

DR. NEWELL: Wha.t Ian mpressed by in this propositicn, is we are
Seeking a correlation. The statistical study would probably be scme-
thing in the nature of 2 product of a movement correlatiom collision.
Regression equatioms do not have a high efficiency, unless you have a
large standard dmat:.on for the thx;gs which are to be correlated.

- I think we know scmeth.::xg about the standard deviation of these sev-
eral things, and they do not have a very larze standard deviation; so
that I'do not think we would get a useful efficiency of a regression
equation if we should develop one. I don't think it is a promising

project

CHATZMAN ICWDY: Do we know that? You made a statemsnt thers that
you don't think there is any very widesgread —

DR. NEVELL: These t"xx;gs don't have an enormous standard deviation,
do they? ‘Sensitivity of epidermis, erythema? TYou have done it iz

ycur shop.

| CHATRMAN DOWDT: It is fairiy widespread for erthema in the individual

from area to area, on the same patient.

DR, NEYELL: Of course, on the same area. You have to use the same
area. You are going to talk about the same area here. You are not
. going to do different areas on different people and %r7 to correlate
those with total body reaction. You are going to use scme standard

area, are you not?

‘CHATRMAN DCWDY: Yes.
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DR. NEGELL: My experience in cne standaxd area is that the scatter
™ . among erythema is not great. -

— ‘CHATBMAN DCWDY: liy impressicn was that it was pretiy great. In fact,
. I have even seen epilation — ,

DB. FAILLA: Not more tham a facter of 2.
' DR. FRIEDELL: I don't think it is even a factor of 2

- DR. TITUS EVANS: A fa.i:--baired fair-skinned person might give you a
bright red cne, with the lim.ted experience I have had. The dark-
skinned pecple have a different type of erythema; it goes a different
way. And some have hardly any erythema at all. They just get pigmemt.
Dan't you ri.nd a varia.t:.on in the area.’ .

DR. STONE: Oh, yes, it is a vari at:.cn according to the skin type. If
you could get scme method of detecting the redness other tham that —
we bad, what do you call them? a leukodermic individual. A leuko-

dermic individual is one that has pa.tches of skin nthout any p:.gment :

whatever in it.

There the ery‘thema came up and persisted for very, very long periocds
of time; and in .areas right next to the leukodermic areas where there
wasn't any, where you got pigzment, the erythema disappeared to your
vision within a short peried of time because the p:.gment got so great
@ you couldn‘t see it. , _
- The erythema persisted for ‘a lcng s long while in the leukodermic por-
ticns of the skin. L .

I' am. surprised to hear pract:.cing rad:.olog.sts here think that they

~ can"get any correlation between anything in nausea, because it is such
a Big psychic factor that there is nothing you can correlate with it;
and vomiting is the same. I don't know about diorrhea. I have never
carried anybody to that extent except with tersilZic doses.

So I don't thd uhe*e is anythingz you can corTelate but the ithree
things ycu want to get at here, I think vomiting, diorrhea, and fa-
tiguability. . '

{"CHAIBMAN DOWDT: Let us restate this another way. This is developing
Just the way I was afraid it adght. .

- , Is it a consensus that we need methods for detec**-g the degree or
o sensitivity of indivicduals to radiation exposure?

DR. FAILIA: Tes.

S CHATRMAN DOWDY: That is all I wa.nt to setile here. The thing that
L - you correlate and how you do it is something not to be cdecided at a
meeting like this. It is socmething that somebody sits dewn and works
i out a good protocsl with the advice of his confreres, and then pre-
~ sents to a cozmitiee to decide whether that is or is not. These are

20 01 oﬁely exacples,
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‘ One of the things which I emphasized in Chicago, and I emphasized, I

j - think, every place, is that there is a psychic factor here which NEPA
N - . is going to have to take into comsideration, and somebody is going to
have to set up scmething to rule out psychic pecple.

- You may be able to get it, for instance, by saying to a patient, ¥I
- am going to give you a drug that will caunse you to completely empty
stamach in five minmutes,” and give him saline. If he does, then
W T you had better not use that patient as a pllot for this purpose.

Those are things, whea you sit down really to get at this thing, on
‘which you can get some correlatiom, I believe.

T . DR. NEWELL: You didn't put that down on this list.

'CHATRMAN DOWDYI: As I 'said before, our purpose is not to go into detail
of research problenms.

_ DR. NEWELL: Our purpose is to seek out pramising projects -—
" CHATRMAN DOWDY: Notatthistim.e no. o S

--- : TR. NEWELL: - What is this except suggested research problems? Why
: - are we presented with these if it isa't to use our best judgment and
pick out” which research problems are promising for the purposes of
this Committee? ,

@ L CHATRMAN DOWDY: These were merely ideas that were submitted, but not
' ' to. 'wez.;hv e_acf.‘\ one of these ideas as to their ind{vidual va.lne.

. _ . J . ) .

M ° Our problem as I see it — maybe I am wrong — is to pick ocut major
problems that need further exploration; and then if we can decide on
those, then individual problems can be worked cut by the pecple who —

DR. NEVELL: You and I are saying the same thing — warrant further
exploration. I say, in =y estimate this project doesn't warrant fur--
ther ex‘lc'ati”'

: : CHAIRMAN DONDY: We had almost a unanimecus agreement awhile azo cn
- statement No. I. It is desirable to have methods for detecting the

degree of semsitivity of :.ndividua.ls to radia.t:'.cn exsosure.

rE
- .DR.'WH.L: I d.:.dn't say it wasn“‘ des:.ra.ble. I said it wa.sn't
. pramising.
S CHATRAN DOWDT: As they are listed here.
t DR. FAILLA: Let us agree on what is desirable, thea.
: N o DR. NEVEIlL: What is desiratle? Surely, I know what is desirzble —
‘ the obliteraticn of the atom bamb. )
3 CHATRMAN DOWDY: We can't decide that.
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DR. NEWEIL: I am trying to make it cbvicus that you can't have what .
PR . 18 desirable. Your desirables out-run your possibilities. The fume- -
' _ tion of this Coomittee is to help choose the researches which might

~ yvield scmething.

.- . Now, there are two ways you can do. You can put down everything you
can think of and then set-a team to work on everything you think of.
That was Edisca's idea, and it worked. It is very expensive, but I
am sure that we are soc inventive that we couldn't possibly find — we
- couldn't get enocugh contracts to cover all the projects that we could

invent. -

It seems to me the thing to do is to pick cut the things that have
scme hope of gi ving you what you need,

DB. FATLLA: Let us agree on the desirable ‘things, thén.

‘DR. NENELL: Desirability mst be J.i.nked with poasib:.lity.

bg. FATILA: Not until you come to actua..ly setting up some ]_:1-‘:;!¢3<:‘hsg _ |

; CHATRMAN DORDY:. I just mentiocned ome where you can get some idea on a
" - - patient's na.usea factor correlated with psychic reaction.

Now, that isn't listed here.
DR. NEWELL: I think that might be promising.

i CHATBMAN DOWDY: I think if we can accept in principle that we would
. . . ke to have somebody t> present protocols attempting to give us a
- . method, then we could decide on those protocols.:

I wouldn't even agree that all of these that we have listed here are
. beyond the possib:l.l:.t:.es of giving some information. That is just a
perscnal opinicn. _

But then, iZ we decide it here that these are fundamental problems

that should be investigated, then we can decide whether somebedy at

a later time has presented a protocol which is reasonable of giving
" us any inforzmation. ' '

7 DR. NEWELL: ALl right. Thank you.. _
e o CHATRMAN DGADY: That is ny personal impressicn. So I think we can
: move on. .

DR. STONEZ: With regard to this first one, methods of detecting degree
of sensitivity of individuals to radicactive exgosure, I think we ccae
o back to wha.t sexsitivity are you talking about. If it is jJust in

i : general, well  of course, it is a nice tb..ng to know; but I don't know
. that it is connected to NEPA. :
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The method of detecting degree of sensitivity of individuals to nausea,
to fatigzue, yes; and what you are going to correlats that with, I don't
know. I am thinking largely in terms of thd amount of exposure we are
thinking of; or I am thinking of bere, let's say, 100 r maximm, 25 r
probable.

What we want to know is, what is going to happen to people that get
25 r and can we pick cut of a crowd scme that might be hypersensitive
to 25 r? Let's say the fizure we have set to shoot at is 25 r, and to
£ind out whether you can pick cut whether a person is sensitive to

6C0 r or not and will show reactions before they did, would be inter-
esting to know, but probably of no practical significancs.

DR, FATILA: I think ancther problem is this. If you can in the be~
gimning pick the people that are most resistant to radiaticn in respect
to the effects that we decide, in the case of an accident or in case a
man has to be over-exposed, he has a much better chance of getting ocut
than if he didn't have that resistance.
So it is important to develop, if possible, means of weedin; ocut those
who would be incapacitated if they should be exposed to a larzer dose
than was planned for that mission. '

CHATREAN DCM"DI We don‘t know but what you may have to go up to 100 or

150 r.

'DR. FAILLA: You may have to go teo 500 r. It depends on what happens

in that mission.

" CHATRMAN DOWDY: But I 4o know that you can expose the same type of

A

individual having the same type of a carcinoma, and cne of them will
develop a very profound leukopenia and the other cme won't.. I mean
that is pretiy well knom.

\ . .
DR. NEWELL: It just ha.ppens that I have been through a 'project like
this a few years ago, the predicticn of heart size; and the proposi-
tion was to predict the norzal size of the heart and the measurexeni
of the patient. -

- We found, and everybody else found, that the efficiency of préd ctien

was a.bcut 30 percent; and that you weren't more than 30 percent better
off to take your predicted size of the heart and compare the patient
with that than you were to take the average ror all pecple ard ccmpare

the patient with that.

-
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The efficiency of prediction was so low it practically wasn't worth
baving. That is what I anticipate in these things, is that the spresa:
between the sensitivity of cne persca and another for your test, which
is erythema or .-:::.tos:.: or scmething of that sort, won't have suffi-
cient spread from the most sensitive to the least semsitive so that
your p‘--dic‘:.zon ml'.’. prove to be of any practical value.

DR. FATLLA: VWhat you are sayingz is that you den't think it is worth-
while to do a lot of these things. .
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DB. NEWELL: That is what I mean, yes. If it is not a promising ;'::'o—

- Ject.

DR. FATLLA: But in the first place we have to decide what we like to
bave.

na._xmm: That is right.

0B. FATILA: kd .hen if it is poesible to acec:npli:h it.
m._mx.: I think we would all agr=e that this would be desirsbls.
DR. FAILLA: I think we have to do that; and then attempt to find
something. Maybe there is something worthwhile; I don't know, If i
doesn't cost too much in the way of momey and time, particularly in
persormel, I think it cught to be tried. -

DR." NEWELL: I th..nk you have said it very well, if you can find some-

" thing that is promising.

-*DR. FAILLA: That is right. Then I would do it. But I think some p*o-
,-jeeta can be set up which will cost very little money.

Por instance, the cne I suggested about nansea can be done very easily
in a hospital, if you can get scme radioclogist interested in it, be-
cause it is also a service to him. He-can carry cut this investigzation
at very little extra cost. I think it is wortimhile.

Under those condit tions, I..t!:_nk it i'.s worthwhile investigating, even
though we don't think it is going to 'ind apything that will mean any-
thing. . ,

DR. FRIEDELI.: These statements are not hard to reconcile. I think
the point Dr. Newell makes is a pretty good one; that is, that the
spread we have observed frea bioclogical effect, and I dor't care mmch
what they are, frez radiaticn doesn't have a very wide dispersion; and
1f they don't have a wide dispersicn, the resulis are not likely ic be
very use.""1 Sfrom the point of view of corrslaticn of these things.

IR. BOBLZT EVANS: Just the opposite.

#DR. FRISDEIL: It all depends on how critical you wams to be. If you

decide that you want to know to within ome in a thousand, then I re-
cognize that. But if you take some reasonable figure and correct fer

-

DR. FATLLA: Ten percent who m_.gnt be hy-e-sensi ve, I think you have
a promising lot. .

MB. WIRD: Ms. Chairman, might I bring out a point, which obvicusly
.will. be ..cn—med.ca..’

I thizk “he Services will be very interested if, afier a preper exan-
imaticn, wou tcld them that there were po tests. I think they would
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like an opizion. So I think the investizaticn of this matter will
' ') bring forth useful fruits, irTespective of the answer.

CHATSMAN DOWDY: For instance, there is a wide spread in mortality.
That is a very gross thing. There is a.wide spread of the hemato-
poletic system of a different individual. We know that those are
widespread, that there are things that are widespread.

Now then, if we can accept this, then the ones who are interested can
sit down and conscienticusly work cut an approach to this, which can be
considered. . ‘ : :

So I think we will accept this, as a group. . We haven't ruled ocut any.
BRight pow the consensus of opinicn is, these are worth scze further ef-
fort.

DR. STONE: I think you m..ght add to this 1:Lst you have here, though,
the problem of detecting a degree of sensitivity of individuals to
radicactive exposures wherein the test does not involve any exposure
to ra.diation, even to a piece or the skin if you could get it. .

- CRAIRMAN DWUI There is cne of those in the NEPA Project on testing
animals. That can be code cn animals; and if it correlates there, then
we might carry it over on scme of the others.

DR. FOLLAENDZR: It might be that you would_ have to have correlated

a whole bunch of these tests on these men, like men 'suited for the
g ' - Ssubmarine duty or airplane duty. -It is usually not a single test that
‘ teZL'Ls the whole story. : . :

Maybe you can find se‘zsi tivity whick would tell you sanething.with re-
gard to radiation, too. )

IR, NDIS: I th:.nk in al1 these th:.ngs we are leading towards the
selection of a test. What we gain from them is not with respect to
indivicduals, but statistical abﬂ_:.‘:. . Ve mcw more about group per- .
formance. W‘nerr Fou are living with 100,000 z=en, a 10 percent increase
is. somet..m.es worthwnile stooting for. ‘

So thers ;s someth_ng thea to be said fcr the number of people yau
_.expect to be exposed and worthwhile developing any selection of tests.

DR. ELLINGEZR: I would like to say this. I am not quite as pessimistic
about using the skin, because I have used over 2,000 human beings to
S study a similar project in uliraviolet. We were able to separate cer-
A tain groups of bealthy individuals, to a point that we could group
them at three times the average of the men. . .

The interesting point is that what I found fifieen years ago correlating
#- - .. . to ultraviclet erythema has been carvied over to X-ray skin reactiems,
’ and very recently also to total mortality under similar conditions.
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. . Referring to one example, thyroid has been found definitely to increase

D U ultraviclet skin seasitivity, that is recognized to rays considerably;
and X-rays reacticn has also recently been established to raise the

- -mortality percentage of a given dose and total body radiaticn.

. Based cn this experience, I think — and as a matter of fact, we have
already some joint project at the Raval Hospital and Naval Medical
Research under way — you can, by corrslating skin to two or three other

. factors, find certain groups of individuals who are more inclined to

: shew leukopenia, vomiting, and other efa.ec*..s.

" ' "I worked cn about 3,000 human be_ngs, as fa: as ultraviolet is cen~
. cerned, and on a considerable number of experimental animals,

" CHAIRMAN DOWDY: Thank you, Dr. Ellinger. We are delighted to have
cne more supporter here,

The second group was the study of pharmacological studies of radiation
_reactions. Mainly we are concerned with methods of reducing the per-
centage and amount of injury from a given dose of radiation; or omce .
“" they had received radiation, see if we could stop a chain of reactions
. . which is initiated by the radiation. Under this comes the proposal
- presented by NEPA last June; in fact, June 23.

Studies on those are being done, but I th:.nk wherever good proposals
come in, they should be supported and recocmmendations for a comtimna-
tion of these studies shculd be made.

I have no real proof or. anything that is put down here as of protocol.

DR REWELL: There are a few people that have been working in this
ﬁeld. * .

. CHAIRMAN DCWDY: There are a lot of pecple that have been working in
this field. I knew of a 101: of people wor‘dng in the field; and I
think some interesting things have come cut in the last jear.

Icu mentioned, Dr. Tlinzer, about thyroid, which is beinz worked on
* by several people. Dr. EZvans did same, which I think points in that
direction on temperature and limitaticm of blood supply. I think there
P large poesibilities in this Iield.
Dr. mlinger has a pub].ished paper on desexycortiosterone. I thick
this topic should be included in cur reccmmendation for NEPA for fur- -
' ther consideration. : .

IR. FAILLA: M, Cha.i:"nan, I would like to point cut again that we have
to decide what deal NEPA is poing to operate, first as to the effects
L - that I witnessed; then as to the projects that should be undertaken by,

" NEPA, because there is an awful lot of this work going on and everything
L - that has some connection to the bioclogical effects of rad." ation which is

" of interest to NEPA..
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Now the question is scme division of the field, so there will be no
doplication; and what the Atomic Bnergy Commission should do and what
NEPA should do. Those are things I think will have to be decided.

It seems to me that. the inves‘i:iga.ticn on fundamental problems does not
come under NEPA., This is more of an engineering problem rather than a
basic research progranm.

MBE. WARD: May I remark on that, ¥r. Chairman? NEPA doesn't desire to
do any work that is being done elsewhere. That is one of its funda-
mental principle: , and it has observed that very largely in all of the
fields in which it is intereated. S _

It has found, on the cther hand » that because of the urgency attached
to this project, and becanse of the peculiar limitations of the pro-
ject — the two factors — that certain problems which are being left
to a low order of priority because of the requirements of other pro- -
jects become a2 high order of priority to NEPA.

I¢ NEPA can get somecne else to do it, it intends to do so. If it
. can't, then it will ‘try to do it for .itself. .I thirnk that is the

ph.ﬁ.oso;:hy X

DR. FAII.LA: "1 agree with that completely, but it seems to me that
. this group here should more or less decide as socon as possible, so
they won't waste an awful lot of time, just what are the things that -
NEPA wants, and how best to get the informatiocn..

I.f we go through a list of all the effects that we have been s‘budying
"that would contribute something, so on and so forth, we are going to
- have a terrific program. Nothing wi].‘!. be done in a short time.

CHATRMAN DONDI: I don't think that is quite the way I understand it.

. NEPA expects us to inform them: one, of programs which as engineers -
we 3s biologists should tell them are important to their project, and.
they should watch out for. When we designate something where they get
this information, whether they do it themselves or whether they find
cut it is being done some place else, is a problem which we are not
concerned with at the moment. I don't know whether they have a budget

- to do this with or not. I don't know whether they expect to have a
budget to do it or not, but that will be left up to then.

The other thing is, I think it is perfectly cbviocus from the meetings
that we have had that it is important to them to have a close relatiocn-
_ ship with a bioclogical group for a tie-in with their work.

If we concede that to be .mnorta.nt then they .vnust have ~— this is v
owma opinicn again — some sort of pecple on their project who are
interested in biological programs in order to form a close liaisenm.
If that is true, then they will of necessity, to get the type of men
they want, probably participate in some program themselves.
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As I understand it, after our deliberations today, then they will have
scmething to ge o2 to make their decisiocns and make their reccmmenda-

tions.

Aa I right or am I wrong on that?
DR. FAIILA: We are all right.
MR, WARD: I think everyone is right.

MR. STMMONS: This may be a little out of the normal procedure and off
the subject, but I see the point. I think what we are groping for is

an order ‘of importance, practical importance to the NEPA objectives or
programs. We could discuss that a little bit.

I think at Chicago we set the number. one priority job, which was this.
I think the number one priority job is information which will permit
the application of th:.s to practical problems that we are confronted

with today.

That is,. how many roentgzens is represented by a thousand 10 mev nen- -
trons which we are going to have to let escape through the shield, so
that we can correlate the field results on the cutside of cur shield
with at least the data presented in this document. . )

Right now we say, "Sure, if we give a man 200 r of X-rays, this does
to the best of ocur knowledge the following tuings.™ We are not going
to have any 200,000 volt X-rays in this airplane. ' :

T think that is probabl;s the number twe priority, the questions we

. . now bave, the information to let us use this in practical design cca-

siderations.

'DR. NEWELL: Could I say something that I think is pertinent to this

decision, because you do have to make a decision as to what projects
you will go after and what projects you will suppor:.

I weuld like to draw a distinction between fundamental scieatific re-
search and what we could call testing or deve-cu:..nt, engineering pro--
Jects. Now, there is no cuestion that engineering projects can be
given to a research laboratory oftentimes with magnificent results.

In regard to funcdamental research, hcweve':,‘ I would like to quote

Mr. Jackley of about fifteen years ago. He said, in French, "If you

“let the scientist choose the problems he wil: work on, he might be

wrong a quarter or a half of the time. I ycu let the director of
the laboratory decide what problem he will work on, he will probably
be right about 10 percent of the time. zu‘ if ycu let the boerd af

directors decide, he will a.lways be wrong.”

| That is in rezard to the ...undaurenta.l scientific projects. I think that

this board of directors can direct only in regard to what we can call
testing or engineerinz projects.
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DR. PAILLA: Assign certain priorities to this; otherwise, there is so
smch to be done that nothing will be done. )

DR. STAFFORD WAEREN: It seems to me ome of the most difficult probleas
we have got before us is the one that is handicapped by time, and that
is the long-term effect of these doses that we have sizned our names

to in this report. That is probably a ten or fifteen year job, and that
43 a project job that nobody wants to take.

I think that is ocne that should have first priority in order to get it
started, No. I. Those of us in Manhattan tried to start it at the be-
ginning of the war and couldn't because there was a shortage of men and
materials. We tried to start it i=mediately after the war, and it has
hung just because nobody would come forth and say "This has -got a must.”

This project, it seems, has got a must in that direction. We are not
going to be able to come up with information from that end very soon.
That one aught to be started.

Then I think it divides itself down to four other ca.tegories' which we
. can get answers on a little more quickly. .Some of this should be done
by NEPA and some is already being done by other agencies, chiefIy A.E.C.

One very important cne is the repa:.. of injury after it occurs. That,
I think, has got to be from other crzanizations. ‘But these next two
are the ones we have been hagzling around, the identification of sensi-
tivity and the possible reduction of semsitivity. - -

‘" Those two are being worked on actively by A.E.C. and probably by several
other agencies, too. Bnt I think we ought to concentrate scme effort
- in that direction, if for no other reascn than to offer conrpetit:.cn to
other groups that are work:.ng in this field. '

Another thing I would like to say while I have got the floor, and that -

is on this long~term effect. At least two larze installations ought

to take that cne on and perhaps small parts done by cothers with small

animals, because of the hazard that you are always faced wita in the
gy ey b ‘v-

long-term program of having your colony wiped cu.. by a current infec-
t:.cn or some othe' accidental reason.

Since we wou.d have a stake of ten or fifteen years of observations in
/Just cne experiment, it ocught to be safeguarded by being duplicated.
It is going to be d:..t‘.ficul* to find 'a group that will take this on.

I would like to ask Dr. Failla a question. What about the mea.surement
of neutrons of current experiment ation? Isn't that cne of the difli
ties that we face, too, in this kind of experimentation?

DR. FALLLA: Well, the measurement of neutrons in ter=s of enerzy ab-
sorbed per gram of tissue is at least a sclution, and that is available
today. Now, the determination of the percentage of the icnizatien pro-
duced by fast neutrons by gazma rays will have to be done. Alsc the
correlation of biological effects when the enerzy is absorbed frem

" neutrons of different enerzies has nct been made.

-
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So there is a biz field there for further study. We have got to have
in addition to that the compositicn of this tissue, what percentage is
due to gemma rays; what percentage is due to neutrons and what enerzy.
Those factors come into th.s biclogical effectiveness of that tissue

in terms of grams.

So there is a biz field thers, That mst be. explored before we can
.- ct what is going to happen to the human being exposed in the field
of radiation such as exists here.

CEATRMAN DOWDY: That comes under IV, "Conversion Fac crs N to =."
DR. FATLLA: Yes.

DR. I"RIEDELI. In your original proposal you said you needed to knew
certain things before NEPA decided how to correlate the biological
program.

- I remember the discussion that ensued a year ago in Chicage in which
. we ‘said there might be two conditions under which you wouldn't need a
toomittee at all, amy biological research; and that is, for.example,-”

a ¥ou' could build an airplane that would ﬂy with a total exposure of,

say, one roentgen; or if it would fly with 100,000 roentgens. 'n'zere
it is perfectly clear that the committee wouldn't be very useful.

We hope that it will fly scmewhere in between that range, and if we

had some idea as to where we would be, we could maybe decide how impor-
tant and how critical scme of these biological problexs became.
gaﬂ:muw DOWDT: I admii T am fust a little bit confused at this point.

,..DE' TITUS EVANS: I felt scmewhat along that line, and I felt that

“Zeybe we jJust shouldn't do anything from a biclogical point of view

until the engineers cculd tell us what the mixtures would be. Then
we would set some animals up and get some empirical data. If we wait -
for theoretical calculations —

DE’.. STCNZ: Tkey are just asking us wnhat t’me of mixture we would Like.

DR. FATILA: The des:.gn would de'oend on what importance they had to
"assign to neutrons and what importance they had to assign to gacma rays.

MR. SDDMONS: That is =ight. We don't know at this time the specirum
that will emerze from aircraft shields, but we want to be in a position
that when we do know the emergence effect, we can evaluate the damage
potential of that specirum and decide whether we have to put ancther

* foot of tungsten arsund the thing, or whether we can take o.f.'*P an inch

cf boron or something like that. -

DR. STAFFORD WARREN: But anticipate certain things, and from a bio-
logical standpoint we cught to know enough by now to anticipate what
you are going to need, evidence over this dosage range we discussed

this morning.



MR. STMMONS: In other words, a refinement of this data would be br
_ing these effects domn to a un:.t which would be amenable to the "ter-
“pretation in neutron fluxes versus enerzy and high enerzy gamma ‘adia.ticn.

DR. STAFFCRD WARREN: We ocught not to be in the position we were during
the war, where we had tc set up this tolerance dose, and we arbitrarily
accepted a certain dose; and at the end of two years of experimentation
we find that if we had exposed a larze number of cur persamnel +s that
tolerance every working day, we might have assumed that we would have

found a lqt of injuries,
. Fartunately, the hy;iothesis th;lt was used was that we would have no

! exposure except where it would be necessa.ry Therefore, we did not

have that i.nju:?.

We have told you, at least in the Chicago meeting , that it mizht be
likely that 100 roentgens is scmething to shoot at, and we cught to
come up in a couple of years with something about the time you are
ready to go with something definite; that lOO is pret‘.:y safe or it

isn't.
MR. SDOONS: Tou are going to .tell us what 100 roen'tgen.s is.
DR. FRIEDELL: I don't think that is the critical problem.

MR STMMONS: In other words, if you tell us 100 rezs, then we have
got to know how many reas is 100 —

DR. FRIEDELL: What is more critical is what if you are going to be

..working inlevels at 50 or 100 rems orlOOOrens

DR. ELLINGER: Icu must start emerimmtation somewhere and this is
teally what NEPA would like to have dome. Couldn't we now begin a set
of experiments where sources are available, to start to get scme x=ore
basic data? Few are avaa.la.ble, or very little.

DR. FATLLA: First of all I zo back again to you have got to deciie
what effects you are ;oing to study, because this ratio varies with
the effect of study. What are we interested in trying to find out?

CHATRMAN DCAITY: Aren't we interested in the physical fitness of these

' -Jpeople to 1C0 r? Are they going to be fatigued?_ Are they going to be

dull and full of apprehension, lack aler‘.:ness?

. DR. FATLLA: Then you have to plan your experiments to give you that’

answer
_ CRATRMAN DGALY: Tha.t can be done.

[R. STAFFCRD ﬁmm You are also going to have to conside* the u_.ti-'
mate fate of the individual, too. There is a Veterans Administration
insurance gentleman over here :.nter-sted in that. So are the parents

and the individuals.
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CEATRMAN DOWDY: I think the discussion is heading up that we have

run into a little difficulty on the pharmalogical material there. Wby
don’t we just pass over that for a moment and leave it and go to the
evaluation of the physical fitness of animals to these variocus dosages,
which can be determined by very good scientific methods such as tread-
mills; swimming tests; Hardy-Wolf pain stimlator; activity cages;
volnnta.ry willingness to exert; and mental aler‘tness.

Dr. Donaldscn just told me before lunch that he, with his fish, has
been able to rather accurately correlate dosage with tenperature and

-indigestion of food relative to nausea and vomiti.ng, and got a very

good cor‘elation.

- Now, it seems to me that we can accept the evalnation of physical fit-

ness as cne of the things that they certainly need. Now, how the ex~
periment is set up will be determined later.

DR. FAILLA: Physical fitness within twenty-four or forty-eight hours
or a week, or something like that? .

CHATRMAN DGWDY: Tes..
DR. NEWELL: . It looks highly practical.

DR. FATLLA: Yes.

IR. TITUS EVANS: In ract I'thinic they all do. I think they all are

‘ practica.l.

DE. NEWELL: These they put domn here are mostly in the direction of
seeing the effect of irradiation cn the abilities. Cne might also con-
sider the correlation of the immediate symptoms with survival if we
are going to do these buman experiments. That is in the reverse direc-
tion, but comes under the same heading. ’

CHATRMAN DOWDY: Whoever does human experiments mizht use scme of these.

I don't know.

Now, I den't think we are going to need much discussion on IV. That

" is one of the musts. B

. ROEI-E'I EVANS: There is one important peint. MUlaybe you have the
answer on IV, Mr. Simmons. Using an ordinary garden variety type of
shield wnic‘x you could set together right now without a whole lot more

‘ researt:"z, suppose you need this machine six months from now and you

have got to start building it tomorrow morning.

Roughly, what is going to be your ga.':ma ray flux in comparison with
your neutren Slux? In other words, if you take a REE of 10 plus a

mimus 8, say, just to be ridiculous, does this really handicap you in

the desizn of the shield. Is the major external radiation going to
be gemma rans anyhow, or is the major externmal radiation going to be

neutrcns?
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This really tells us the izportance of No. IV.

3 ME. SILOIONS: I think that we are going to be somewhere bourd to an
even Ireak as far as total energy available in the field is concermed,
but that we can say this. The shield performs two functions. First,
it absorbs the ‘enerzy and reduces the total enerzy available. The
second thing it does is harden the spectrum; that any spectrzm you
start with on the inside of the shield is going to be hardened as it

) emerges. Therefore, we intend to raise whatever total energy we are
left with afier the shield has performed its function; we have raised
that into higher energzies, so we are particularly interested in the

.equivalence at the higher energy ranges.

Let's say we decide we have to have an overall attenuation, say 1078
on the initial radiation emerging from the reactor; and we find that
fractien of the radiation is at 10 million volts or above. So .
this means we either have to take out everything below 10 million volts,
which of course is an mposs:.bility, and then let that go without ef-
fect. '

That is an overemphasis just to point ocut the problem, but we know we
can not remove all.-of the low energy radiation; but we can remove a
higher percentagze of the low quantum radiation than we can of the ini-
tial high energy. .- .

What we are actually striving for is the minimum necessary atiemation
- : - of the high enerzy components. This is based on. the argzument, "Well,
3 if they have such mean-free -paths that they penetrate the shield, they
- are in the same statas as far as the ca.rgo is eoncerned. )

- . We believe that there is a theoretica.l maximum of effectiveness for a
B given enerzy of feutrons.  If you plotted the curve out far enough,
‘ -you would have a maximum neutron erfectiveness. This is irrespective
of spectrum, just monochromatically. Say the same enerzy would be less
© effective at 4 than at 2 millien. :

DR. RC3LEY ""ANS. Let ze ask you, of cocurse in a diffsreni way and
not quite t"ze way Dr. Newell has written behind you, whica he is ready
to spring on you; if you use the 107 on the shield, which wou_.d k21
the pilot, the gamma rays or the neutrons?

“MR. KALITINSEY: I thizk we can answer that. I think that in any

"~ well-desizned shield they will be about equal. You can see very easily
why that is so, because to really bring radiation dowm to practically -
zero, you have to use a very larze mass, whether it is gammas or whe-

ther it is neutrons.

So that if you tried, for instance, to kill all the gacmas and not
g bother about the neutrons, you would have to have an exorbitant
[ ' - amount of material to stop the gammas. The same is true of the neu-

trons.

Sc, gquite obviocusly, the light-as-pocssible shield will be cne that will
attenuate the gammas and the neutrons.

'
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DR. ROBLEY EVANS: That is not the poi.:;f..
UR. SIMMONS: Which will kill the piloet?

IR. MIILER: That is what we want to know.
MR. SDAIONS: Which is the most effective?

IR. ROBLEY EVANS: You don't have to know the REBE. If it is the gama
ray that kills the pilot, you den't ha.ve to know the REE.

MR. SDMMONS: EHow are we going to find ocut which Id.‘.'.'!.a hi=?
DR. BCBLEY EVANS: Iamaskingyou..

MR. STMMONS: It is not a biological problem. -

MR. KALITINSKY: We are giving you back the afxswer.‘

MR. SDMONS: Let us assume the‘y are equal. _ -

_ DR. ROEIEI EVANS Whm you 83y you are a.sszm:mg they are equal, what
REE have you assumed in your caleglatioen?

R, KAI.I’I'INSKI We have assumed there is about an equal quantity,
because if your flux is 104 gammas, it will also be 104 neutrons.

DR. ROBLEY EVANS: TYou h.awie certa.:.nly made calculations of the exter- -
nal radiation and rems. When you did it, what portion of the rems were
due to gamma rays and what porticn to neutrcns"

DR. _I.-‘AIf.I.A: Acg:ording to that, perhaps 80 percent.

m.."smc'ns:“ We haven't such a calculation. We have not made one.

"We have no basis for making one. Well, we could use this factor of

2.5, tut w»e don't believe that.
DR, FAILLA: 'What is-the 2.57 .

DR. ROBLEY EVANS: Take any other reactor, then, which you have studied.
Take any of the going reactors with their present shields. Which is
“€he most hazardous radiaticn that exerges from the shield: <the gamma
rays or the neutrons? .

DR. STAFFORD WARREN: They are both baza.rdou:.
MR. STMMCONS: I don" think anyacd:r knows the answer to that question.

DR. FATILA: Neutrons are ben t..mes more effective than gamma rays, and
‘the neutron beam or the neutron element —

MR, STONS: Correct. But we den't know that the neutrons are ten
times more eflective, do y:e?
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DR. FAILLA: We know that they are mmch more effective than gecma.rays.
CHATRMAN mm:r:_ We den't know what ﬁhey.wi.’.l be .at that emerzy. .

IR. FATLLA: In terms of ionization.

DR. NEWELL: I am not much of a mathematician, but ima't it true that

4L the relationship of emergent flux to cost of shield was the power

relationship for both gammas and neutrons, ad they were independent,
then your econcmy would be to have -equal effects coming out, and your
economy would enly be to have much more of cne than the cther, if the
relationship of cne was a considerable power compared to a first power

relationship with the other.

An I wrong about that? i

MR, SDACNS: I don't think that is wrong. The'conly assumption that we
have been making — we may be wrong on this, and this is where we need
correction from this group, if it is wrong — we are working under the
assumption that the damage potential —— we are not saying what that

‘damage is; it might be leukemia or running fits — but the damage po—

tential from a given radiation field is some function of the amount of
enerzy that. the body absorbs from that field, the integral of the

utilized enerzy.

DR. ROBLEY ZVANS: It is for the gamma rays, but 11: certainly isn't
for the neutrcns.

HB.. SIMMONS: Of course, the ridiculous case in here wcnld be neutrinos.
Let's say the Hanford pile puts ocut a few thousand kilowatts of neu-
trinos, and you have a fairly intense radiation fleld. It isn't
utilized. As you increase the enerzy of a neutron, it approaches the
neutr:.no in its utilization ractor.

So we are going on the rough prexn..se that we can ca.lculate -~ I haven't
got the fizures here — the enerzy potentiel of any gziven field of
monochromatic gamzas or momochrcmatic neutrons, and we can intergret
that into a distribution of these zroups and say, ™Well, so much
enerzy will be absorbed by a hurck of meat.™

DR. ROBLEY IVANS: All right, if you just use a concrete shield or .

z something of that crude sort, and then in a side of beef there is just

as nmch gema ray enerzy a.bsorbed as neutron energy?

lIR. SDAICNS: It depends on the spectrum. I would think that in a
hnk of beef that there would be more neutrons absorbed than gacrmas.

DR. ROBL.. IVANS: Do you mean more ene:'gy' or zore iaarticles?

MR. SDRMONS: I don't know. I don't have a numerical answer to that
question, but I say it can be calculated. :
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"DR. ROBIEY EVANS: It can be calculated, and it is pure physics, and

you don't have to ask a biological question if the gamma rays are the
important radiation.

MBE. SDAONS: Wast we are asking is, is this a reascnable assumptien,
that the biological hazard is a very close relaticem to the energy
utilized?

DR. RORLEY EVANS: I think not, becaﬁse of the BEE.

‘DR. STONE: Again it depends, if you are up high enough in energy so

that the energy absarption through the body is fairly evenly distributed,
then you are getting up where it is; but if you are in an area where it
is distributed all near the surface, thean it isn't.

IR. I"AII.LA: On ene occa.sion it is protons- on another occasion it is
electrons. . _

.DR. STONE: If you get up to the point where your neutrons md your

gamma rays are both going relatively far into the body, then we already

-lcncw the REE ror a great many ractors.

DR. FATLLA: .I see what you nean; yes. - o . .,."

DR, STONE: 'I.’here-or“e, if we know that they will all be neutrons of,
let's say, 5 mev or above, the variation frem 5 to 10 isn't going to be .

~ too great.

But if you get down mach below that, below, say, to 2 ar belaw, then

the variation begins to set greater; but the depth to which they go
gets ‘less so that you will have to work on that factor as well. They
won't be evenly distributed in the body, and you have got a balance

‘0of two factors, whether they are evenly distributed or whether they

are absorted near the particular surface that happens to be e.rnosed.

CRATRYAN DOWDY: I t‘x_nk this is a quest:.on that the physicists n_l
have to sit dom and —

. DR. ROBLEY ZVANS: I think there.is a great deal that can be done by

the calculations that Mr, Simmons is already using. For example, in

our first meeting in Chicago, you gave us the results in draft form
“©f the large number of calculaticns on whether the aircraft could fly

dn ter:ns of the weight of the shield. -

Now, a similar set of canmtaticns can ‘be given as to whether or not

" accurate knowledge of REE is important. Tou can make a series of as-
-sumptions that it is 2, it is 5, it is 10, or it is LO. ind it may
- be that your dosages to the pilot will a.lnost be _ndenendent of -RES

because you made your radiation to gamma rays.

On the other hand, it ma_v be the reverse. If it is the reverse, then

"~ you are absolutely right. Number IV is your important project of top

priority. If it is gamma rays, then No. IV is not the project of top
priority. ) :
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MB. SODOUCONS: I don't think there are any indications to show that we
3 .. ....would have any reason.to say it is gamma rays.

DR. ROELZEY EVANS: My point is, from the standpoint of phy=ics you can .
calcnlate — . ’

MR. SIMMCNS: Well, you can calculate bow much enerzy is abscrbed, and
you can say where it is absorbed in the tarzet. I mean you can have
your cards keep track of actually where each reacticn takes place in

. the body

Bnt then, to interpret this as to damage pctentia.l is a proble:: for
the b:.ological peonle. )

R. RQBLET EVANS: Tou can run your Mente Carlo calcnlation through
several times with different REE's for the high enerzy neutrons, and
you can ‘see whether there is any difference in that overall effective-~

ness, if you want to mea:ure your rems_at 30 feet or so, an arbitrary

thing .

It may turm out that this is all primarily gamma radiation and neatron
capture gamma radiation originating in your shield. 1If that turns out
to be true,.then Project IV is not‘number one priority.

. You-have got to know whether rems depehd strongly on REE or not. By
rem, I mean the sum of your gamma ray and neutron effects. - Depending
_ cn the importance of the gamma radiation emitted from the shield and
6 " the captured gamma rays produced in the shield, it could be, just like
" your graphs there. It could be. You are going to go through Moate
- Carlo about three or foir times with an BEE of several valuations, 2,

5, 10, or A0.
... MNR. SDMMONS: We have no indication to lead eitber- way on the qu'esticn.

mi; ROBLEY EVANS: When you get the answer, you will know whether
Number IV is rizht. You are going to be the one who has to decide

whether Nucber IV has top priority, nct us. It derends on how it
- enters your calculatieon.

Yaybe you don't care about RBE, and anoy value betweea 2 and LO gives
_-Jeu the same shield. _

MR. SDIBMONS: Another tb.i.ng , in mnn_ng ‘these Monte Carlo calculations
LT we peed to have intelligzent targets. In order to set up a target of '
gecnetry for the human bedy, we have got to have guidance from some-

- body who can do that for us..
We are not capablé of saying what the density of hydr-ogen, oxyzen,
W carton, sulphur, phosghorous, and all the other ingredients should
’ be in this mass where we use the Carlo techmigue.

IR. ROBLZY EVANS: You want a standard man —
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UR. STAAMNS: A chemical man to plug into the Monte Carlo.

DR. ROBLEY EVANS: Soamebody is working om that. It seens to ze we can't
decide the priority on the IV until you have a lot more arithmetic done.

MR. SDOMNS: T think this is a part of IV; that this type of work
would come under IV ‘

DR. ROBLEY EVANS: Then that is top. But the determination biclogically
of RBE for the lens of the eye and for the base of the ﬁngema_-;,_ or
other things may be uniuportant to you.

CHATRMAN DOWDY: If he includes that in 17 then we cculd give No. IV
number one. ,

DR. ROBLZEY ZVANS: That would give IV number one. That is IV-A. Then
IV-A is number one. Then IV-B may never cmme up.

DR. NEWELL: " Are you sure that we are not suffe"ing here from scmething
that we have suffered {rom a great deal, and that is the necessity for
security, the necessity for secrecy? Are you sure that you are per-
_mitted to be frank: w:.th us here"

I would suzgest that the thing to do is to get Dr. Bvans and Dr. Sim:nons
together on the cuiet and let Dr. Simmons tell Dr. Evans all about what
be has done in r-gard to these shields so that Dr. Evans can satisfy
himself whether, in fact, there will not actunally in practice be so
mich of a positive correlation between neutron absorpticn and gamma

- absorption that you do not come out with an even balance at the best
thiciness of a shield, that you come cut with a balance of — :

UR. SDIMONS: We are still working with these calculations. They bave
not been completed., All these things are just tentative opinions at
the moment based on the work we have done so far.

DR. NZT=1: To xy =iad it would be very remarkable if the most =ffi-
cient shield would be one which produced even quantities of neutreon

_ flux and gamma flux leaking cut. It would be an astonishing coinci-~
dence because I think that the absorztion of neutrsn flux and gamca
flux do have a correlation.

“MR. SDAICNS: The final criteria on this thing that tells you tke
effectiveness is the human body,. We are using fissicn counters and
other mechanical instruments now in trying to interpret what happens

' to those in terms of what this means if the counter was a man.

IR. NZEZi: The difficuliy with the calculations is, the calsulatiecns
are in terms of enerzy absorpticn. The radiologists have escaped lots
of that difficuliy by dealing nmot with enerzy absorpticn but with the
significant quantity which is capacity for icnizaticn and the unit .
that they do 211 their absorptions with and all their protection prob-
lem with is the roentgen, which is not a ter of how much enerzy was
absorbed in going through the protective ‘actor, but how =uch t‘.e )
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danger was decreased in going through the protective factor, and igmore
) everything about the enerzy absorption. They have cut through it by
jumping clear over to the siznificant quantity.

It mizht be that you comld solve some of yonr difficnlties by juxmping
over with an empirical absorption law, paying attenticn to nothizg ex-
cept either the ionization going through or the bioclogical effect,

B, STLCNS: I am wondér“_ng whether it is wise to skip &ver this energy
abscrption thing, because that is the real field that is.operati=g,

IB. NEAELL: You like energy ai:sorptian because you can calculate it.
But the radioclogist has got rid of his difficnltiy in that regard by
paying no atitention to the energy absarption. He is measuring a purely

pragmatic quantity —

MR. STUMCNS: Which works as well matil you get into neutrons and radia-
tion of that type which just doesn't fit. I mean, that is why we have
cases where one man gets 1500 rem and lives twenty years and wears ocut
three wives; and another man gets 150 r and dies in ten days, and they
are supposed to be the same units. o

CHAIRMAN DGWDY: We have teztatively here agreed on pr" or:.ty number one
for No. IV.

DR. ‘ROBLEY EVANS: Not the biclogical part; the physical part. The
part that 'is not writtea hers is the part that has top prio'r‘ ty.

. CEATRAN DOWDY: How about No. IIT? Can we assign that a prion“y”_
" That is the eva.luatian cf the physical fitness.

DR." NBB I would recommend that be the secend in order of priority
because their immediate problem is military efrec‘:.iveness under the
conditiocns which the plane has to operate. ,

CHATRMAN DOWDY: P:“.cri..y No. 2 on that? 1Is that agreeable?

DR. TITUS EVANS: How about this compi_a.r.ion of available cata? Isn't
that very mportant" v :

/CRAIPJIAN DOWDY: We will come to.tha.t.

' DR. TTTUS EVANS: We are going to consider all of them together?

CHATRMAN DOWDY: We are going to consider all of them. No. VI is the
continuation of compilation of available data as initiated by NZ=A
Advisory Committee along the l;nes of this blue book. I think that

should be continued.

) :  "DR. NDMS: Isn't z.t. also being dene in commection with the others,
. setting tolerances in general?

j CHAIRMAN DGWDY: I den't krow,
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DR. HOLLAENTER: The Naticnal Research Council Coemittee is doing
7 : sanet“ing .

= CEATRMAN DORDY: They have been se.nd_ng out abstracis, but totally an-
correlated and unrelated.

DR. NIUS: It is not duplication, but there should be some coordinaticn
cn these compiling groups. There are quite a number of thea.

Dg. HOLLAENDER: Dr. Perty, who was the Secretary of this —

CEATRUAN DOWDY: That is scmething else. That is entirely difreren.t.'
DR. FATLLA: What does this mean? Contimming 'what has been done before?
CAATRMAN DOWDYI: Making this more complete and keeping it up to date.

DR. FATLLA: . I den't think there is -any question about that. I think
it is des:.rable.

_CHATRMAN DOWDY: - That is what I-thought. If anybody else is doing it; -
- I don't know. Had we knomn it, we would have tried to have gotten that

informatien. ;. .
DR. NSTELL: I think it should be contimed, surely.
CHAIRMAN DOWDI: What sort of a priority would ycu give that? -

. DR.'NERELL: The first priority would be the hnm.a.n e:per:.ments ’ would
- it not?

-CKAJEIAN DG?D‘I Iau can have more than cme priority mumber cne, can't
you?

. IBR. BEVELL: EHuman experiments Mould be pr" ority one; and No. III would |
be prioriiy two; and No. VI would be pr..on three,

DR. TITUS EVANS: By saying "priority th:-ee," you don't mean it should
_ be. stopped until the others were done? Why not make it pricrity one, by
alsc? We are going to keep that going. )
_’; . DR.. NETE.II. I thought ycu were t-y:.ng to order thea.
CHATRMAN DCWDT: No.
DR. STAF"QED WARREN: Thi: whole 1ist. is pr:.or:.ty cne, isn't it?
o - DR. ROBLZY. LVANS: I.f we are going to t:y to arrange these, wouldn't
I ’ it be simpler to have category VII, which is your Monte Carloc and has
T first priority? It really isn't the same as IV here, whea you put IV
T " in the category of I, IT, III, V and VI. Mente Carlo is just as sepa-
' ” rate as this is. : ' .
' -) CHATPMAN DOWDY: Monte Carlo, priority one.
s 2001068 o ] . -87-
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DR. RCBLEY EVANS: Let's not call it IV-A any more. Call it VII.

 CHATRMAN DOWDY: I have got. it TII.

DR. FRIEDELL: We have been belaboring these research problems for a
long time, and I don't think we have come to & very good solution.

Would it be appropriate to suggest that a subcommittee be appointed
who will work very closely with the NEPA people and who will make a
as to how the priority cught to be arranged and as to what looks

to be the critical problems?

CHATRMAN DOWDY: I suggested that we do this, and have a meeting of that
ccmittee prior to this so we could do this ﬁ.:st part. .

‘l'he Committee at ‘that t:une didn't think it would proﬁ.t very mch.

CHAIRL{AN DOR‘DI What I would like to do, these topics should be
-recommended to NEPA to pay attention to; theu we can appoint a sub-
committee after they Iock them over and decide wherein they feel they.
fit or what they want to do with them; and then set up a subcommittee
‘to go over these. in detail with specific recommendaticms.

DR. FRIEDELL: I think it might even be better to give the subcommittee
a free hand and let them work it out and make a report to this Committee.

In that way they would be quite cognizant of all the problems because

- of the discussion that has gone on, and we can ask them questions which

they could answer moTe intelligently than we can do now.
I just feel that we are foundering 2 little bit and it might be the

. best solution. I would be willing toc make that as a motion because I
* feel rather strongly about it.

"CHATRMAN DOWDY: I think if we are going to consider detailed. approaches

to these fundamental problems, which I never intended that we sheuld do,
I think there are six or sevea primary croblems here. We cculd recom-
mend their importance, and then they can decide whether they want to

" continue the medical committee or not, or ask us to set up subcommiitiees

to study particular problems, with recommendations.,

_iivouldn't we get just as far and jJust as fast that way, or mot? Is there

a secqnd to Dr. Friedell's motion?
DR. FATIILA: Did he make a motion?

DR. FRIZDELL: I moved that a subcommittee be appointed to study the
priority of the research program in conjuncticn with the NZPA reareseqt-

atives .

. DR. STAFFORD WAREEN: I will second that.
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' DR. SELLE: As I understand it, Dr. Friedell, you moved that a sub-
committee be appointed to study the priority of the research program
in conjunction with the NEPA representatives. Is that right?

- DR. FRIEDEILL: ‘I'he character and pricrity of the speci_fic research
problexs.

DR. ROBIEY EVANS: Biological research problems.

CHAIZMAN DOWDY: The motion has been made by Dr. Friedell and seconded
by Dr. Warren., . .

All those in favor sa.y "af?."

(General respcose: Aye.)

CHATEMAN DOWDY: Contrary, the same.
(There was no opposition.)

CHATRMAN DOWDY: The motion is carried.

DR. STONE: -I think we are getting scmewhere with this discussion.
There is some advantage in having a large group like this, even though
you don't get very far, throw in their ideas. That is the idea of
having a lot of people in. We are here now. TWhy throw this over un-
til ancther time? I think you might go on nth a d:.scussion of these
things as you have been doing.

CHATRUAN DOWDY: Because this committee wonld eventually have been set
Qp anyway, regardless of cur discussion. So I am perfectly willing to -
- continue. ) _ ’ '

The subcommitiee is inentable, as I see it, and always have seen it.

DR. S-u\TE: I would like to ask a question. Yr. Simmons seems to as-

sume that there is very little dazta on the conversion factor of N to

r. I think there is a lot of data cn the conversion factor of N to r.
~but you have to know what problem you are dealing with.

/_Dr. Friedell and Dr. Evans during the wartime project got a lot of
information on that. The only thing that we are lacking in is just
what range to work in.

You were working witb a maximum of 9 mev?
. DR. FATILA: BHeterogeneous beams.
_ DR. STONZ: Aren't we always gding to have to work with heterogeneous -
beams? TYou can't get monochromatic beams. You have got work in

Berkeley that can be backed down a little bit before the war that gives
you scmething on the 16 mev, and some on the 8 zev that they did before

the war,

2001070 | S



The human work that we did before the war, thers we have a relatiom
insofar as the small end of the r ia concerned; and we know something
of the factors now so that you get very close approximation. But when
you go from cne biclogical reaction to another, they vary considerably.
So you have got to know which particular ocne you want.

We know they vary, and there :L: nothing going to.solve the problem.
It is there.

The thing that interests me is the range we want to lnow about » which
is unexplored. MNow, Gray in En:lend has been working oan the 3 mev

- range largely; isn't it? He has ;ot a lot of data over thers on cor-

relation of energy absorption.

CKAIBJIANDGID! Weworkedwithlznev. Another thing is the chron-
icity of this type radiatien. : : : | .

MR. SDMMONS:- Perhe.ps cne of the important things , then, is to get -
this data together. ) :

IR. STONE: I should think Dr. Failla and Dr.-Evans could give you -
they went over this whole field very thoroughly.

_ DR. S‘I‘ONE N to r relaticnship.
.- DR FAILI.A. The thing that is being used by the committee setting up

& permissible limit of exposure is a factor of 10, 10 reps of gamma
rayeeaualtolremorneutrcns. B ' o -

Q’-IAIRILANDWDI Itgoesellthewayfronhtolé ‘Ihatisjustan
average.

MR. SMONS This doesn't give any indication of biolo;ical eﬁ'ective-

. ness,

DR. FATLLA: TYes, that is what it does.

DR. FRIZDELL: In other words , one rep of gamma rays is ten reas of

- neutroas; whereas tm rems of neutrons is one rep of gamma.

DR. FAILLA: The other way a.round Let's leave cut the rem from tlu.s

< thing. For the same amount of energy absorbed per gram of tissue,

you can use — let's put it the other way around. For the same bio- .
logical effect, you have to use ten times more energy absorbed per
gram of tissue if the radiation is- gma radiaticn than if it is fast

entrcns .

MR. EALITINSKY: There is one point I would like to cla.rifv in scme of
cur thinking here. On the shield calculations we have done so far, we
have used biological equivalents; and there was some qnesticn ahout
whether gammas or neutrons are predominant. - o :

We have one specific case in which we simply assumed them to be quite
separate. We tried to ﬁ.gure out how mmch do we bave to attenuate the
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gammas so that the gammas alone could use 1 r, rem in this case, per
hour. Then we took the fast neutrons and figured out how much we have
to atiennate them to produce 1 rem per hour, because we figured that
from then on, if you add.them, you would get twice the tolerance theo-
retically; but it is easy enocugh to cut both of them in two from then

on.

DR. FATLLA: The biclogical factar in that? - -
MB. KALTTINSKY: Yes.
DR. FATILA: What?

MR. KALITINSEY: Ten. The attenuation for the £ neutrons came out
in that .particalar case 108, I think; 1.6 tiges 10° r; and for the

gammas came ocut six point something times 10/. So, for all practical
purposes, they are the same. ,

I think that point should be clarified. The neutrons are slightly ‘-
more difficult than the gammas. - Co i

IR. FRIEDELL: Biclogically?

MR. KALITINSKY: Yes. But that was made on & gross assumption as far
as the effectiveness of fast neutroms, That is, the flux predominant

is 2 mev peutrens.

What we would like to know, to be sure, are we making a mistake? Are

.we being over-optimistic here by neglecting, let's say, the 8 mev nen-

trons, which come through the shield in a higher percentage than 2 mev?

" DR. FATILA: I den't think so. I don't think there is much of a dif-

ference. The thing that comes in at higher energies is that the heavier
recoils contribute more energy, say the axygen recoil. I think we are
making calculations on the basis of the cross-secticn values that we
could get hold of. : ‘

At the higher energzies some 25 percent of the ezerzy is in the form of
a heavy recoil and is absorbed, that is, heavy recoil; whereas at th.e -
lower enerzies it 1s only about 10 percent.

“f the biological effectiveness of the heavy recoil is very mmch

greater than the regular one atiained, it mizht be a considerable fac~
tor. : ’ .

MR. KALTTINSKY: Here is another_ question. Could we get.same opinions
as to how good this factor of 10% is?

DR. FATLLA: That fac‘.';or of 10% is not very good for the simple reason
that there is no egquivalence between gamma rays and fast neutrcans for

. all effacts. :

Now, this factor of 10 has been taken as representing an average condi-
tiono ° .
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TR. ROEIZY EVANS: Conservatively.

DR. FATLLA: Conservatively in some respects, and not in others; and
also including the fact .that the exposure is over a longer period of
time, becanse that factor varies with the time of exposure,

It is lower for the acute exposure than it is for the chromic exposure.

So you see, that factor is an average which presumably applies to lang

‘ exposures rather than short emosures , and you are more interested in

the shm exIosure.
CHAIRMANY DONDY: Which would be somewhat lawer than the 10

DR. FAILLA: Yes.

DR. STONE: A factor of 10 applies to N as measured, rather than to

DR. FAILLA: No, it applies to rep.

IR. 'sm: You are making it 25, then?

DR. FAILLA:- .ﬁe&ty; '

DR. STONE: That is a very consez'vat:.ve factor. |

DE. NEWELL: TYou were experi enced nth your fast neutron of radiation _

- for —

" DR. STONE: No, that wes down closer between 6 and 10 of n to r, and

you had to divide that by 2.5. So it came to a facteor of L. We used
2.5 ' ' .

DR. ROBLEY EVANS: You mean capital ™" when you say N Dr. Stone
means small ™" when he says n. )

CHATPMAN DGWDI: Isn't that awfully high?

DR. STONE: I thought n to r was 10.

. BOBLEY EVANS: It always was; but Failla i: p.xtt:.:g in an ext-a.
factor of 2, or 2-1/2, for chrcmic effects.

DR. FATILLA: No, I am not puttiing anvth..ng in. The confusion has been
between calling the thing reps and calling it N. The ratio of X to N
as given ordinarily is for the 100 r, and that is a factor of 8; but
when we have talked about permissible limits, we are talking in terms
of reps; and even in the old Manhattan District recommendation, it

wasn't in terms of rep.

At that time the factor was 1L N equals 5 reps to give l rem for each.
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Now, then, we doubled that factor for the reascn that we found that
some of these effects were produced more readily by neutroms than by

" X-rays; so we doubled the factor. That made it 1 to 10. If you want

to express it in other terms with the Victorine chamber, the:z it weunld
be in the range of 1 to 20 or 1 to something else, depending cam which

chamber you use.

MR. SDIMONS: Dr. Failla or Dr. Stone, I would like to ask this gques-~
ticn. These factors we are talking about, what correlation with enerzy
do we have? It is certainly dependent on enerzy. It is an enerzy
dependent function. .

DH. STORE: TYes, but cnce you get above, let's say, 2 or 3 mev, the
change is pnot too great, dependent cn energy. Now, the distributicn
in the body changes there because it goes to zreater depths and you

affect deeper organs.

If you 'are talking about a specific effect like erythema dose or ef-
fect on scme cells that you have cutside, or samething like that,
where it doesn't enter in, it is a question of the absorption at the

: po:!.nt that you are interested in.

We had worked’ nth the pile down at Oak Ridge, and that was \d.th the
fission neutrons; and worked at Chicage with abeut 8 mev; and .

Dr. Failla's work, and then the work at Rochester and he work at

the other places; and the factors all came out fairly close together, .
scmewhere arcund the 5 that we talked about, or 10, whichever you
want to call it; 10, if you are comparing it on 2 straight basis,

There was a litile va:.;ia.ticn, but there was more variaticn from re-

- actien to reaction studied than there was enerzy to energy.

" Would you agree from about 3 up to 10 there is a slight fall-cf? as

You go up and measure -—-—

Uz, S""E.’C‘IS- That is where the physical analrysis of the situatien
indicates that as you zo up in enerzy, =ore and xzore zsuirons are nct
utilized.

DR. FAILLA: I'll tell you where the trcuble is. Tou are basing your
reascning on something else. The only thing that is taken into ac-
count in this situation is this specific ionization, which is the

_ number of ioms produced per centimeter, i.e., path of the charzed

particles.

That does not change much with enerzy until you get way up; whereas

‘the protcms will have a terrific effect. Therefore, thers wouldn't

be very much difference in the bilological effectiveness of hizh enerzy
neutrons with respect to enerzy becmse that factor does not change

mch.

MR. SDACNS: TYes. But from the other point of view, you cculd say
that at 10 nillion wolis, 25 centimeters of water, 8 percent of 10
million vol: neutrons will pass through withou: any reaction whatso-
eve" ’
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DR. FATLLA: Then you have no enerzy abscrbed.

D M. SDOICNS: Only 80 percent, neutrens. We have got a difference
there —

DR. FATILA: ALl right. You have to make your calculations in terms
of enerzy abscrbed per gram of water or whatever you chocse. Then you
can make the comparison, not in terms of the enerzy that -

DR. STONE: We don't think in terms of the enerzy of the beam.

DR. PATILA: Energy abscrbed. -
MBR. SDAMONS: We start cut with eaergy available.

- DR. FATLLA: That is right.

R, STMMONS: Then we have a utilization factor which gives us the
energy — :

-~ DR. FAILLA: The energy absarbed is a big mass.

BR: STMEONS:. That is what we are doing, practically. We have just
one centimeter of tissue there as a part. That would be entirely dir-

ferent than if you had a body, 2 massive body.

: .IR. FAIILA: TYou may be somewhat in error by deing that, because if
@ . we consider energies for which the absorption would be very ir"egular
not miform - o

lIB. ‘STMMONS: Isn't this the difference bet'neen 1ocal and whole body
radiation ..ha.t we are talking about?

DR."S’IUN" E: You would. be getting somewhat the difference between the
gram roentgen and the roentgen.

DR. FAIZLLA: Thet is what I said in the very '::egi::‘.ing when they broughnt
up that discussicn. You have got to have the ccaditions so that the
distritution of enerzy abscrbed per gram of tissue i: sinilar to what

we are familiar with.

“MR. SDOICNS: That isn't uniform, in other words: If you consider
enerzy abscrbed per gram, that is a local condition, which isn't an
index particularly of the total enerzy absorbed by the object, which
is the thing that is husting.

In other words, at one point you might have too zuch enerzy per zran,
and another point you might have very little

y _ DR. FATILA: That is right.
: MR. STMMCONS: We have got to integrate this thinz with a standard man.
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DR. FATILA: You can't be >sure that the iﬁdi‘u:‘.dua.l body is correlated
with the effect. That is the thing I pointed cut in the very beginning.

MR. SDOONS: But then, if you start from this basis to analyze the
effect of this radiation biclogically, it was =y idea that you might
have a sounder starting point. ‘

DR. FAIILA: That has been shown to be a fairly gzood anprmd.mation.

MR, SIIMONS Then you still have to interpret this biologically the
sae way that you now interpret based ocn the gram roentgm energy per

cc. "7

DR. FAILI.A' Let's say that you have made a calculat"_on, that the dis-
tribtution in the body is such that at the surface it is 100 perczent,
and that the other side of the body is, szy 35 percent —

VR. SIMHONS: And this is with respect to enerzy?
DR. FATLLA: Ies;. kd I will say those are the conditions essentially -

- gnder which we have some information about X-ray effects. Therefore, .

"if youassume 2 factor of 10 for the bioclogiczl effectiveness of that
dose in terms of energy abscrbed per gram, you won't be very far from
the tmth in predicting what is going to happen to those people.

CHAIPJ.{AN DC'.'TD! ¢ Could I get us back here just a moment?

Co this subcommittee as approved, are they to start from scratch on
research problems, or should they ccnsider them under these seven head- .

ings that we ha.ve here’ :
DR. STONE: They can use this to start from.

DR. FRIEDEIL: I think this sort of a discussion is one of the things
that ought to go on, beczuse they have been malding calculations from
o wad

the integrated dose and informaticon on the different kind of distribu-
tions, doses of absorption.

I think Jjust such things would develop which would give us an idea of
which things cught to be first. So I would say let's give them a free
hand and let them start from the begirmming.

DR. FATILA: I think the sabconnittee should -enar‘ to this main bedy -
so that these things can be discussed by a lar-e- gzoup of individuals.

DR. FRIEDEIL: TYou mean report ba.ck to this ccﬁ;t‘ ee?

DR. NIMS: I think there could be sonetbmg done here, and that is,
set the purpose of what biological research they wemt to do. In 21l

o of these perticnlar things, the first thing NEPA is interested in is

whether the xission can be accomplished or not. The second thing they
are interested in is the cost of that m:.sszon with respect to short

and long-term effects.
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I think we could =ske a recommendation right mow that the thing they
‘) should begin work on very soomn is these high level radiation effects

that have been proposed here; supposed effects with g*'ven dosages where
the accuracy is not larze or not great.

I think they would be very happy to know that a mission could be ac-
complished with 200 r. Also, they would be happy to know that if the
mission conld be accoxplished with 100 r, the biological cost would
probably be reduced to one-tenth the cost of the 200 r exposure.

If we tak; it from that point of view on the thing, these problems
of selection and the problems of treatzent become secondary problems.

DR. TITUS EVANS- The r to N ratio 1s of secondary priority?

DR. NIMS: ‘l'ha rto¥W ratio is important cn this because ycn ‘need that‘
.to essay the top. ]

DR. STONE: I think what we need here on the r to N r.atio is for
Dr. Failla and Dr. Evans both to get together with you two and — - .

MR. SDawoNs: I think that would be very helpfal.

DR. STONE: I think you are anr:roac’::ing th:.s from another angle than
what we have the infomata.on on.

M. SIM].{ONS- That is true.

3 ) DB ‘STONE: —Feor instance, we found cut that the abscrption or energy
from a 200 KV beam and Zrom what we thought was 15 mev neutron beanm
was almost identical as measured both with the icnization chamber and
with the induction of acti‘!rity in silver, I think it was. I forget
the exact material.

But we measured the neutrons zetting in there in proportion to the neu-
trons on the surface. A 200 XV X-ray beam and a 16 mev neutron beam
gave about the same effect of ionization as it went down through the
bedy. : ) :

Now, that doesn't mean that they produce the same biological eflect,
because they did not; but the percentage that got to the various parts
“of the body was the same. That is really what is ‘important, whether

a lot is absorbed on one surface or the other surface. ,

It. isn't altogether what goes all the way through the body. If you
radiate the bones very heavily, then you get a maximmm effect on your
bone marrow and that becomes your pr=dcm_na..z.ng effect; whersas if
you radiate the skin very heavily and the tissues Just under the skin,
‘you may have not very much effect on your blood, for instance.

ME. SDAIONS: In these things we have no hopé of trying to evaluate
these facters that you are mentioning. That is a field that you gen-

:} tlemen are guiding us in.
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A1l we were trving toc do was to arrive at a basis of enerzy level to
start interpreting from; in other words, an amendment by which you would
have a fairly accurate knowledge of the actual distribution in the body
of these reactions. Then, the physioclogical results of the reactiem is
samething that can cnly be coped with by the b:.ologists and the physi-

ologists and the M.D.'s,

:DR. STONE: Ot ccurse, that is why I say if you were to get together
with Dr. Failla, he has been attempting all his life to interpret phy-

sical data to us and biclogical data to the physicists, I think you |
can get much farther ahead than you can by open discussicn. :

‘MR. SDRMCNS: It may be that there is a great deal of work that has
-already been done in this direction that Dr. Failla can tell us about.

" Once they were set in a’ general discussion like this, turn them over

CHATRMAN DOWDY: I think we are getiing some place here. I think that
Dr. Nims had a very good point. I was hoping that cut of this we could
have certain ca.tegories of problems that were of urzency as ra.. as NEFPA

. was concerned.

-

to" the subcoamittee for thorough thrashing and crystall_..zation and
bring them back to this camittee.

T think that his point which he made of severa.l different things that
should be done are the ones that perhaps the subcommitiee should con-

.Sider. I would like a l::. tle more discussion along those lines, ir

we could. ' . . .

IR. STONE: We perhaps need two sub;:cmttees. Kaybe you need a sub-
cammittee on-this No. IV, the conversion factor, a separate subcom-

~mittee {rom anything else.

CHAIRMAN DOWDY: I just scratched out here, while we were talking,
one committee on physical relationships and another one om research.
I think maybe we oug’:t to discuss it with NEPA, whether we need maore

U‘Im ‘J-TO.

IR. FRIZDELL: Why don't you just combine the two? Put members on
that would fit in either one of those committees. I thizk they are

-l

clos ely mt ertwined.

CHAIZMAN DO:TDI They won't be sepa.ra.ted entir ely, but will have a
cross mexbership. _

DR. FRIZDELL: I think it would be much simpler to make .one subcom-
mittee. Put cn it people like Failla and Dr. Zvans who could do these
thirngs. 4.“ would be much sizpler. They could integrate this thing

-very easily at the"' om meet:.ngs.

I rea...ly fee’ that the propesal by Dr. Nms as to the broad general
over-all agproach, what are the levels we are intesrested in; what are

the costs going to be; weighing it against the p*oba.bil.ty and feasi-
bility of flying the a.:.:-:lane, is a breoad vene"a. cve--al. this .g, anyway.
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I don't think ycu could even instruct anybody to decide about those
things unless these people al.ready have rather concrete data on what
is going to happen with the variocus kinds of shields,

DR. STAFFCRD WARREN: If you zet the work done, ‘you bave got to stazt
with a small group.

DR. FRIZDELL: I feel that these things ought to be presented to this

larze ccomittee by a subcomzitiee composing the elements which we have
discussed, which will cutline to us what the critical problems are and
how they are related to these various th.:.ngs, ‘and present them for ap-

proval here.

I think that if you make more than cne committee or cne subcommitiee,
you are going to get into difficanlty.

DR. TITUS EVANS: May I say just about three sentences in 2 summary
of a question of this r to § factor?

CHATRMAN DOWDY: Ies,sir. ) . I

DR. TITUS EVANS: I would like the whole group to reaJ.ize the complexity
of the problem’ in a general way, at least. That is, it seems that we
have found that the r to N factor will vary with the particunlar tissue
that we are most interested in. We will have to detemine which is

most c-:.tlcal.

It also seems to vary- nth the durat:.on of the exposure; the time ai‘
the e:mosure, that is, acute or chronde.

"men, a.npa.re'xtly, it seems to vary with the energy of the neutron. So

that brings up the question of activity.

Can we add a certa.:.n dose of neutrons and a certain dose or X-rays?
That brings up the problems from the physics side of measuring them
accurately and also calculating them so that we can convert ionizatien
measurenents into terss of neutrcms.

When we get to where we can understand each other in those terms,’ ; them
I think we will be able to collect your data.

”CHAJP.‘.‘.IAN DGWDY: Is there any further discussion?

IR. EILINGER: Are you planning discussicns nth Dr. Gray, who is coming
down to Osak Ridge next week? .

CHATRMAN DOWDY: The NEPA people vr.Lll probably hold discussions with
him.

DR. STONZ: If Dr. Gray is ro:.ng to be dom the-e, ycu certa:.nly should
get hold of him to discuss this problex.
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DR. STAFFCRD WAREEN: How are we going to get out of the bind of
getting proposals to scme point where they can be acted upcr, because
tine is passing gretty rapidly. We have now been nine menths, and this
long-term thing, which I am much interested in of course, that is tize
during which the projects could have been tocled up and exposures al-

ready made. I hate to see ancther six months go by and ancther and

ancther.

DR. ‘TITUS EV ANS Are you suggesting ‘that we empower this copmittee
to consult with other groups and tz-:r to get something starteg?

DR. STAFFORD WAREEN: I would like tc sSee pronasals tnmed to some-
body with authority to recozmend them to NEPA as a start.

' CHATRMAN DOWDY: The subcomzitiee will thrash them over.

DR. STAFFCRD WARREN: That is probably the simplest way, and then have
that subcommittee report to this body. We probably can't meet again -

- within a month or sc. Can we come to this committee with some definite
proposals within a month, the subcomittee, along the lines that are in

‘these seven topics°

CHA.IB.!IAN DOWD! That dependa on how quickly the subcommittee can ack.
That is a pretiy short time, after .locking back over’ how mach treuble

it tock to get this far.

DRI STAFFORD WARRZN: Some of the group have pret ty well crystallized
ideas about programs. . .

. DR.'. S'IOﬁE: You didn't get what you asked for, did you?

CHATRMAN DOWDY: No. As a matter of fact, as much as we @id get
hasn't met with very favorable reactien. .

IR. N’I.‘.ES: I think in a general sense cculdn’t we reccmmend this
evaluation of physical fiiness follmng total body irradiation at
100 = level be dcne immediately? -

"' DR. FATLLA: On what rnén’

. NIMS: Monkeys R orangutans, c‘imanzees. ‘ . . -
/

‘DR. TITUS EVANS: I might say in that cormect:Lon that this ccamitiee
of the National Research Council was interested in radiation of neu-
trons; that at least cne of the mexsbers of the commitiee wanted to
star‘:. mrk immediately an monkeys and so on.

We migkt be able to correlate -scze of cur efforts with ihose, because
monkeys and apes are expensive and hard to take care oi' ‘and there are

_only a few colenies in the country.

So I thimk that this commitiee should work with other zroups o see
if they can't get scme data from their work and help them get started
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. and so on. They are interested in the same thing we are, except the

leng-term effects of perhaps multiple exposure, but not daily expo-
sures, but accumnlative effects on the eye.

DR. ROBLEY EVANS: And not necessarily involving whole body. That is
the difference between these twc nmomts , which is guite a point.

DR. STAFFORD WARREN: Failla has qulte a bit of mork on the eye.

" CHATRMAN DOWDY: The long-term program has been batted arcund all over
.the country for the last year and a half, two years, or even further

than that; and we have never had any dismssion aa 1‘5 at all.

- DR. FATLLA: I think you and Dowdy are referring to the same program.

Is that right?
DR. STAFFCRD WARREN: That is right.

"DR, FATLLA: I think the thing to do with that program is for some of
ns to get to;ether and decide wha" are the essentials. S L

cmmm DOWDY: . The way it is set up is a group should invest:.gate it
and carefully. stndy the thing. ) .

DR. FAILLA: It is certainly set up in such general terms that you
could — it would take a hundred years to really get an answer, and
a lot of people working.

CHATRMAN DOWDY: I think you mentioned that program, Dr. Failla. It
wds recommended that it be accepted in principle., "Once it was accepted
in principle, then a group be appo:x.nted to work out the details and

essmtia.ls.
But it never even got that far.'

DR."FAIILA: I think they are taking it up now, because I just got a
cory of it for an opinion.

' CH'AIEUAN DCDY: Tou read it once before, because you had seen it be-

fore.

“DR. FATLLA: I saw it a year ago.

' CHATRMAN DOWDY: I hive a copy of it here, and it was set up to ac-

cept in principle. Once it was accepted in principle, then a group
be appointed to define its extent and method of carrying out and
what tests would be loocked for.

It seems to me we can go no further here until we appoint a subcca-
mittee which would be reprnsenuat:.ve and which would meet as quickly
and as fast as possible.
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If they are going to wait for us to circularize this committee and then
send them proposals, I can tell you it won't be very satisfactory be-
cause there are cnly about four of th:.s cammittee who sent in any pro-

posals at all.

I would assume that any ane of you would be willing to serve oz tkis
subcomittee if you were appointed.

DR. FATILA: It depends on what is involved.

CHATRMAN DOWDY: Unless there is no further discussion, that winds us
up. ’

IR. STCNE: There is one other question I would like to have you dis-
cuss. Does this committee wish to make any further recommendations
regarding what should be done in human experiments, or leave that
entirely to be worked out? . .

CHATRMAN DONDY: I think we would leave that entirely to be worked out.
We would get intc more trouble with that than we have m.th this.

'DR. srom:‘. You® can't go up to 600 r exposures there. So that would

limit you a.little bit. _
CHATRM/N DOWDY: T would like to call on Mr. Ward before we disband

" today for any comments that he might have.

MR. WARD: It :Ls. the end of a long day. It is no time fori speeches.,

" But I certainly want to compliment the Chairman for the way that this

meeting has held to schedule. It is only a quarter after four now,
and. it was a very difficult schedule, and it has been accamplished.

I think it was quite a remarkable exhibition. I think the contribu-
tion of the preparatory work has had a lot to do with the speed with
which the committee has had to do teday. .

I want to zeniion one or two broad ...atte.s.' NEPA, at its earliest
conception, in defining its relative problems and the difficulties of
the relative problems, put a No. 1 on the biological aspects.

It has always been very consciocus of the fact that because of the

' natur- of its mission, the bioclogical implications and the proper

soclution were very grave and would invelve additicnal emphasis in the
fields that are alrea.dy under way in developing experimental back-
ground data,

It is again a matter of reiteration that NEPA does not wish to do eny ‘
work that is competently dcne anywhere. That is a selfish reasem, if
no other; because, whereas our funds are in millions, the A.E.C.'s

funds are hundreds of millioens.

However, we feel, and I don't want to be miéinte-:reted in this, that
perhaps in the A.Z.C. itself, as we see it [rom the outside m, there
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has been less done proporticnately in these fields than perhaps scme
of the other fields that A.E.C. is interest ed in. That is, I am sure,
a very amateurish criticism and it is only from the cutside locking in.

search program that have not been covered, NEPA hopes that it can
contribute its funds and its efforts along tbose particular lines

" within the limitation of iis budget.

But if that be the case, and there are scme elements of a proper re-j

It also recogaizes, as has been brought out here today, that some of
these subjects are so broad that cne could see the vista of years
stretching on and an almost unlimited number of workers in the field;
and NEPA can't wait for that.

" Therefore, there is going to have to be scme elexents of judgzeant and
proper assumptions based upon the best existing information that will
have to direct NEPA's own activities even though they may in the later
knowledge be changed more or less. NEPA will have to change its work
wherever it is based on such assumptions, because, as you have seen

. . here’today from the very point brought out by lr. Sicmons, the assump-
_. .tions that are made by this group are going to actually dictate maybe
) _the size of the airplane, which is the fundamental of the project.

What you gave us at your first meeting was a ray of lizht in a very

dark room, and gave us the courage to make some early}assumpticns_,

without whick we would have been in greater difficuliy than we have;
and we have been in great difficulty from time to time.

Now, ‘one more remari, snd I think I have covered all that I would ]_*Lke
- to say, except to aga.'b: exress appreciation for everything that has
been done and for the fact that so mmch talent has beea willing to sit
down cn these problems, as evidenced by these meetings and the sub- :
¢ttmniittee ‘meetings; and that is, that while NEPA's mission so far has
been purely that of 2 power plant, some evidences are begirming to
aceérue that it may. have some other problems thrown in with those which
make the emphasis on the biological data even more izpcriant than we
at first assumed.

Se I would like to close my remarks on the theught that to us this is
a number one phase of the protlez.

“CEATRMAN DOWDY: Thank you very much, Mr. Ward.

I would like to ask one other cuestien here in refersace to this cen-
mittee., If this execztive cmttee did end up by having Dr. Failla
and Dr. Titus Evans, would it be ag-eeable that we have this executive
commitiee be the subcomm.tte- and in the meantime have Dr. Robley
Evans and Dr. Failla and Dr. T’«...us Evans hold a confersence with the
NEPA peocple, however long a duration it seems necessary pricr to the
meetmg of this comzitsies, so that they will be fully conversant with

their problems; and then convene the executive committee?

Would that seem a reasonable apprcach to these of you here?
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"all just a part of the same committee, but you people are more com-
_versant with this particnlar phase of it» than the rest of us. '

MR. SIMMCNS: Who will set the date and the time and the place for .
this get-together?

CEAIRMAN DOADY: I think that would be scmething for you pecple to

. worik cut with the two Evans and Ir. Feilla. Then, as scon as you

have done that, we can set a date for the executive committee; and
to that will be officially added Dr. Failla and Dr. Titus Evans.

R. BOBLEY EVANS: What is it this ﬁ.rst'meeting is t5 do?

CHATHMAN DOWDY: You and Dr. Failla and Dr. Titus Evans have a dis-
cussion relative to the physical factors involved with the NEPA pecple,

preferably at their place.

MR. SDAONS: That is the most.convenient. I wonld also like to have
Dr. Anderscn. He is one of our people at NEPA. .

CHATRMAN DOWDY: Whatever members of your NEPA group that you want s
so that you can agree on-the preliminary factors involved. They are

-

You could t.hrash out this physical problem that has been bothering us;

then convene ‘with the executive committee to formmlate research plans.

MR. STMMONS: Could I suggest tha.t Dr. Failla and the two Drs. Evans
agree on a convenient time ad date a.nd then nct:..ty us when they would
like to meet. o

DR. FATLLA: How about :.vomg it right now, this afternoan?

' ua. STMMCNS: ALY right.

CHATRMAN DCWDY: Tou can decide that. But I thought maybe you might
want more t..m.e :

MR SD’.‘IC}.‘S: I think we would be a little pressed this afternooz,
and I think it is something we ought to be deliberazte about.

' DB. ROBLEY EZVANS: He means get together and arrange the date.

<DR. FATLLA: We might get together this afternocn. Socme of you fgllows

m.ght want to get some more information before we leave here.

CHAI?JIAN DGDY: Before we close the general meeting, I would like to
ask Admiral Sims if he has any remarks he wants to make.

MR. SIMS: ,Nothing , Dr. Domdy, except to express =y respect for this
cammitiee and its individual members, and to emp'xas:r.ze the words of
Mr. Ward, that I think the cc.::::.:.‘.:tee has been very wise in selec*"

Dr. Dowdy as Chairman.

I hope the next tine jcu salect a time and place for a meeting it
not on Sunday.
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CHATRMAN DOWDY: I persocnally want to thank each and every one of you
”\) " for the cooperaticn that you have given us, and we will attempt to
. arrange a meeting for the executive commitiee as soocn as possible~
‘Za].lanng thia, call a2 mpeeting of the general committes.
Is there a motion for adjournment?
DR. FAILLA: I sc move, _ .
. DB. ROBLEY EVANS: I second it.

" CHAIRMAN DOWDY: The motion rar ad:]ozment has been made and seconded.
‘rhe camittee is adjourned.

(Whereupun, at 4:20 p.m., the committee meeting adjourned.)

A
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