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DCRPDY: I f  t h e  meeting w i l l  came to order,  I think w e  w i l l  
get ahead with mr program. 

I a chauging the o&er of the propraa jrrst a UttLe. 

&.'Shield8 It-, 
%at before c losfpp  t h i s  altarnoon. 

I would 14te  to c a l l  au PS. Ward, however, t o  introdpee s m e  guests 
thrt he has nfth hAa, )It. W a r d ,  

I6r.'.WARD.: 
rrith ;trr this m o e c ,  ae most of you m u y  ]mow. 
on Ur, Harbism, who is a m u z b e r  of the Legal D d e &  of the Trav- 
alms Ipsoraace Canpany, to 5atraducs h5.s associates. 

l e  are jrrst a Uttle lats new. 

Oue of the i t  

hswr ,  1 think 10 rrill defer thoso remarks dfl 
fs o p d n g  by &. if&, I&. Sf31, apd l&. S h a u o ,  M$ 

- 
Ik. Dowdy, we have some manbars of the hsuraacs fkatexdt7 

I wouu =e to c a ~  

i. . 
0 .  . -  

..* . 
3 '  ". . ?. 
* .  .... _ .  =- a . :7 ... .*- 

- .  
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. .  
@. BARBSOIT: :. We are; vexy elad to be here. 
mrrch Merested 6 t h i s  whole sabject'. 
td insure a p j e d  oat ia Wasfigtan. bpflt by Dtrpant. 
and w e  had PO knmledge whatever of what w e  were b r h g .  'I can 
assure ~ Q U  that in a type of  ac t fv l ty  on the part of insurance com- 
panies w h i c h  was rmimowu, and is unlaxorm todap, They puerallp w a n t  

We w e r e  v& hawp t o  p i n to  that, a d  we have had a vexy-great in- 
terest in this whole matter ever since. We feel very g r d y  indebted 
to lfr. Ward-for m a k i n g  It possible for us to sit fn and be here today. 

I&. S t r a t t a n  of Travelers is on my i;mmedfate left; rod Pro mting of 
Travelers i s  next t o  him- They are v e q  zmch kkerss ted  in t M s  whole 
aubject of radiology.  Ak. S t r e t t o a  h u  had a grtat dea l  to do w i t h  it 
f o r  a L e r  of years past;  and Dr. V h i t i g  folLorrs it v e v  closely, 
too. 

C H A I E W  m: Thank parr, k. HarSisaP- We are  vem glad to have 
-'$w and poor associates, Ur. Stratton aad Dr. '1AhitLzg, wLth us t h i s  

Travelers has b e u  very 
Sane years ago w e  were asked 

W e  fnsured it, 

* haw..verp m u d l  as to *at they are inslAng. 

mo-e 

I w o u l d  m e  t o  introduce Dr, m&ger. 
H e  is with the Naval Resear& group at Beetresda. 

Dr. S r f e ,  w i 2 2  you read the & U t e s  of ou1' nreetfng that we had in 
chfcaeo on June 23. 

I thiak most of you knuw h k ~  

.. 
% .  

nE. s u :  (Pa&) . .  

. 
.. 
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t o  propution. k.-STard -cd pe*eut discnssions of  at Cdlgressianal Air Policy Board aud of the Bower Cammittee, and 
a l s o  camneated briefly qn the projected.use of atonic energy f o r  a- . 

hActing ShLilds War=- charged the Advisom &ttee rrfth 
t&e respansibfllty of decidine what cau urd should be done kr d e r  
t o  I n w e  protection t o  the personnel operating the hypothetical type 
of plane such as Ur. S i a s  a d  Ik.. Ward des&-bed. 

"An eleckias of psnnaneot o f L r c m  of the Cami t tee  was then held, 
Dr. Mrew H, Dorrdy was elected C-, and Dr. gbarles H, P-, 
Secretary. 

Sinnws spoke 'of the  radiat ion m b l a n  as it WU ap&y t o  e- 
He pointed t& personael -- the CTU of a rimclear alzcraft, 

out that  under operat* coadttions, it is not desizable t o  accept 
the present radiation standards astabushad f o r  u d s t k r g  m d  in- 
staJLatlons,  s ~ &  as the station- p4fe aEd the usual hot radiat ion 
labor at  o n .  "!&, S h m s  indicated cefYain subjects of inter+& t o  =A about 
which f1L-ther infomation was r e q e s t e d .  
' t imed were: 

Among those s u b j e c t s  men- 
. 4- 

. .  
1. 

I 

. '  2. 
8 .  

- .. . . . .  
.. 3 2.' 

'I 
.c 

?- 

Actaarild s t a t i s t i c s  ralaticg t o  humn nz-val a t  v~vi,aus 
levels of radistim. 

V a r h t i o n s  in bnmm s e u s i t i v i t p  t o  &xed Fadfation such as 
w d d  pretrail in the - d c h i t ?  of a reactor of  the  t l p e  

. .  

coatcp la ted .  

Yethods d e t c x g  t h e  degree of physiological sut i t ioi tp  
t o  radiatiorrs. 



I. Addltfonal rtrrdp and nf&aneat of t h e  rtp and rep conc-s, - m d  the &+&d at a bet ter  comla t i . oa  b e - m  v a r h a  tmes 
o f  radiat ion and associated copversion factors. 

Yethods o f  increasing resistance t o  the  physiological efZects 
of radiat1w.: 

. *. S h o &  spoke st same lmeth on t h e  pblu of reactor sbielc!ingj 
purtiad.ararly in re la t iun  t o  shield .weight aEd t o  pertomel protecttan 
a d  &.qLaae p6rfoxzzarrce. He m e i a n e d  that f r r t r a a e  the speed of 
the -a by decreasing the weight of the s u d d  ~ d d  expose &Ae 
crew to a Ugh- radiation level, but d d  rednce the  Qrrat fon of ex- 
posure aad would favor sumlval f n  ea- &fun. Ilhe cOpilguzatLon, 
desIC= aad weight of the s W d ,  aa w e l l  as the positfan of the re- 
utar in the plaae, d d  & v i t d l y  aifect t h e  detailed desi- of 
the power plazlt and the natare and &eat of  the  radiation h a z e ,  

5 .  

- 

. - 

. - 

.* . . 

- 
. . 

W. S h o a t  indicated t h a t ' a s  a s t a r t h e  p o h t  f o r  the  design of the 
shield, an a r b i t r a r y  exposure valxe of 1 rep per huur for 25 hours 

.-ease 'over peseat-moratq. rrtaadards. by a fa&& :of 100 .p basei  ' 
o& the so-called.pexzi8sible exposure of 0.1 r per workbe day, o r  

"considerable general discassion ensued c o n c e r z e  t h e  probable t h e  
m e w e d  t o  t r a i n  the c e w  of a nuclear porrered plane apd to complete 
a spediic militax+ assigomcmt. 

"IEr. K a U t i n s k y  discussed k e r  shfeld design k ths v l m p o i n t  of  
hazards fmrn encay 6 c t b a  and ipdfcated t h a t  stad hazard8 are ipVersdp 
depend& upon the degree of radiatian protection afforded the crew. 

"Dr. Shields W a r r e n  caPrmeated br i e f ly  on phases of work frr t h e  A3.C.  
and on data available from t h e  Yanhattax DLstrid, Operations whicki 
have iEnediate bearing upon the  radiatfon protection problaa under 
cons id e r a t  ioa . 

. &ht be used as a basir of dbcuss5on. T h h  figure m p r e s a t s  aa . -  . . 
* e. 

- approximately..Olr per hoor. . 

- 
I 

* .  - 

"Dr. C a l k b s  ditc . tssed a prepaztd mheographed report nhich he dis-  
trFbuted among the  mesbers present. 
well-known phpsioloelcal effec3s of whole body radiation and ofrered 

This repof- concened ce,t& 

/proposals for b i o c f i d c a l  research abed at incrtasbg the pbFio-  
 logical tolerance t o  i a n i z - b p  radiations, . 

nPmong the c h d c d s  suggested by Dr. Ca&hs for stdy were:' .. 
. 1. For prevea tkg  the  htsomhagic -&-erne: t o l d d h e  blue, 

protaxuiae d N a t e ,  s n t i o a a n t s ,  t o  be used r f t h  o r  without 
rJt& and V i t u  C. 

-7- . .  .. . . . .. . .  
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mere ensued aa hPolved o p a  disnrssicm on radiation data f2m baxu  
. aourccs, and oa sethods and procedures necessary for o b t a i g  e- 
-tlcrrral radiatloa data QLI ma.- Rr. l e w d .  a d  lk. D m d y  M e r  8LFessed 
the obvluus need for spstanatls collsctiOrr o f  
radiation effects arrd the explozwtion of  aethods o f  amelioratfng dam48 
aad inc=easiag the body tolcraace to  iaaizbg radiatiana. 

Trior t o  the nom recess, &. Ward injected the wish that there be 
xima no hwxl ia te  statmeat or comment rulatiw t o  the dlorrable or 
pexdasible radiatlaa clcposuru of personnel., Dr. Dowdy indicated that 
the presaat m e e t b g  is p r e t a r y  aad that aodlable h f o m a t f o a  is  
ir;.dequate to support any utateacnt of 
the,  .nd that lanprmgr plaanbg seam necessary t o  obtain the exa& 
3 a f o ~ I o n  needed for the Froject. 

recouveaiag following the noun recess, Dr. Dowdy avpointed i13 
' Executtm Conraittee.to assist the Cldmmxa and Secretary irr cundU-6 

the & f a i r s  of the-Advisory Canrafttee. He appointed to this sub- 
c a y i t t e e  Dr+'Robert s. Stone; 'Bobley Evarw; Stafford L. Warrm; a d  

"The Chni- a l s o  appointed a s a b c d t t e c  on Available Data to assist 
fn the collection of  pertinent isfuxzaation being obtained at vk",aus 
Atanic Ehergy kutallatiaxzs and kiwities candocting biologic& 
M i g u t l a m  az radiat3.a~. Ea aamed mx W canmittbe: Dr. 6, P&a 
rad &. mtus C. fo r  C o b & %  University; Dr. ham IC. Bnxes aad 
Dr- Eayrmud E. W r U e  t o r  the W-ty of  -ago and Argorcne Xot iona l  
L8baratory; Dr. Alexander Hollacadsr and bo Baymnd Bo Z € r i c b  for Oak - 
w e  National Laborataxy; Ik. Robert S. Standfor California; 
Dr. W r i g h t  Laaghrn for Los &des; aad Dr. Rupert kzdrzaa from South 
Dakota, who is esptddlp requested to obt- dgta on the biological 
aspects of radiation. 

"Dr. Dmdy charged eack amber of  t h e  S u b c d t t e e  on Availajle Data 
with the zespousibility of  s u m a r i z i s g ,  o r  h a + !  s x a a r k c d ,  f o r  E A -  
the pe.rt5-t hforzzaticn on rdiohiology c&e from his ma e t a  of 
ac%ivit.jr; and presentfng the material t o  the 2xecJtivs C o m r n i t t t t  d t h b  
s i x  months, so that the latter c a m i t t e e  e h t  have ample tior to edLt 
the aate+-aL f o r  prescltatfan t o  the kk! -soq  Conmittte at its zexk 
meeting. 

a m l e  data OD 

-. 

cxposure at tlr~ 

C, H. Perry .  - .  
I 

This mzza?,?, i s  t o  serve as a basit  for recr?--adations ralatfre to 
additional research whicfi w i l l .  be reqzL-4 to  aaSner specific questions 
r r i s i q  fram the taCatico p-otectioa probl.--m, 

The C h a k x  requested that  fn 
the m&ezs.keq in mhd the foU- it-: 

the available i,ZLCo,tLcn, 



. .  . -  . .  
I 

Yethods of detec?&g a h t  biological changes, partfCUbrar'_Y 
those hzrvbg a practical clinical a p p l l c a ~ .  

Becoverp rates. 

Variat ion in biological effects with btcrruftp and rata of 
r r l m i r a t l a u .  

Sunxantiun of d t & h  doses of the sama.type of radiatfm ar 
cdiaatians of Uierc;;t types of ratiiatio~. 

The b i o l o g i d  effective rafCI0 of '"rr" to 
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!. We&en bf w s -  jpb&maitL*ee were also -shed to keep fn &a: . . . .  .. * 
1. Doiage rate. 

2. .The r to n ratio. 

3. : Effects of .&bed radiatioa, 

4. Bacoveryrakes. 

- . -  
_ .  . . 

a .  
. -  - .  - _  . 5, The s m a l l ~ &  detectable biological reactiani 

n k r i n g  the Lpttar part of the aiternoou discnssian was directed to: 

1. Clearance of technical iufaz3ation. 

Xadiation m o s u r a  levels between 25 and 100 r. - 
Pngheerfne p r o b l a  cmc& the reactor, shielding, and 
ship design. 

The anticipated neutron to  gaana ray ratio of & - ~ ~ a f t  reactor 
radiations . 
Specific pn+Idoefcal cffe&s of i o d z b g  rsdfatims md 
possible mekhods of preventing radfaticn effects by c h d c a l  
and phaF=racological meaus. - 

. .. . .  . .- 

2. 

. .I 

3. 

5. . .  
- _  
4- :. . . .  
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Momation to ? I R A  relative to the probable results an 
'vax%uu8 dosage levels of  aaxte tu ta l  body ndfstfaa. The second was 
to make recanmeadatioas t o  RZPA relatiw to. a research pFoCram ubi& 
a further 
ham rdrrtfve t o  hwaau sxposure under t&e candittoas part- to 
the  KEPA Project, 

of 

or fiU ia  pzp gups fn the hforaathtrre nuw 

.he aooilrtrle data was sent in, 
. .  and I edited t k i s  a~ateriaL. W e  prueuted it t o  the Pkecutiva C d t t e e  
~1 Deccmber 10 l a  Saa Rancisca, at uhSch time the inioraatian was gane 
over ore, very carefdly; corrections made; cmd also the probable rfi. 
aults t o  hrtmans fraa various dosage levels *& had b e m  prctcnted to 
the he&tfve-Canmrittee was thoroughly discussed, not only as t o  the 
r ' d t s  but t o  the exact wrordiug. 

Dr, Perrp; Dr, S d l e ;  Dr. Anderson, 

Corrections were made m tSit. 
the repor t  and the probable results In b e  vith .the recsmmdatfons of 
&e Exmcutipc Clmnattee, 

The probable resalts on humas was theu seat orrt t o  the Ikecutive Carn- 
mlttee m u n b t n  following thL reedan for t h e i r  s r  correction; 
followlag rrl.dch It was the0 pot qut in r&wom@md forp t o  all aaubers'' 
of this coladttaa, 

that ar.7 d2mlgeece would be detz??ental t o  QU- c c u z l t q ' s  s c u r % T .  9 .  

It does, hwever, have fefor=&ion fro= o1e report  on b a n  accidents, 

I might tell you the reason'for tpe el as sf if cat^ uhl& we hove an 
here as T.estricted." This infomation as it is cantabed in tEt 
I l t t l e  blue, legal-she, verp coavedcnt  package has n o t h g  b 5% 

so i t  is c las s i f i ed  4 3  this respect f-onr r personal r'elaticnshi? or 

We.returaed to fas & d e s  and cmec%ed 

7 :- 
J -  fzom a medical legal problut ajpac3. 

4penc!3ag, azxd the  Atomic % e r n  Commission felt that the r e p o r t  as such 
a n n o t  be put out for w b l i c  coruumptfon, 

So, 3S any dlsc;rssion d a t i v e  to these p~--fcul~- cases should ensue 
ms mom*, we migirt have to ask some of our v i s i t o r s  t o  leave the 
room nMLc this is being discussed. Rawever, I hope that B d s t d e d  
discussion of the data as c u q i l c d  rrfll not be necessaz7, because it 
haa been in the haEds of  each Ipdcr for et least a w a t d p  a 
week. 

08. a: 

Sane of these cases are s t U .  

r 

I notice it was issued o n ' F e h a r p  15. 

Rto or t h x t  k e k s .  

20OO991 -10- 
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C R A I S y A N m :  s o 1  
We probably w l l l  hum 
o f  it relative t o  the 
hrzma;l¶. - 
- *  . 
However,. a g a h  I rroltLd like to anpb&.ze that t h i s  has been yew c a r e  
f U l y  stadfed by t h e  Exeaztivt Ctmdtttee and has been issued t o  ea& 

W d  probably have bees made. 

I recdved a l e t t e r  froro Dr. Cant-  eqressa  regruts ip aot belag 
8 U e  t o  be here, but he did iZr t e n d  accept Article IX of t h i s  rape. 
So, a t .  th is  t h e ,  if there l s  any dfscusslan oa t h e  crosilable data aa 
such, it L open f o r  discussion- 

W. Mpvplt: 

CHAIIu6AN m: Not fight am. &at i s  c d n r  up later. We realize 
that this ipioxzuatioa is not dl the  M o m a t i o n  in t h e  c a u u L ~  an this 
mbject. It is Information, huwever, t h a t  w a s - s e n t  to us by the pari-. .. 
'ma members, F d  ' infomation w h i s h  I arid Dr. Sene and Dr. hderson 
were able t o  g l e e  from t h e  vaxiaus reports, both classified and un- 
classfiicd;' - It contains Dr. Stone's personal experheats .  
a group of cases f r o m  Chicago. It is put in tabular fann. 

o f  pou; 8nd if there  e.s any p a r t i m t a r  camnerlts on it, I thfak they 

. .  

Tau'doa't rant dismxssion on Article = at t h e  maplent? 

It inclndes 

W. R O L L m E k  I have a statemest t h a t  i t  more up-to-date. 

m: W d d  parr g i n  OS t h e  w? 
DB, H-: I can give 9plr t h e  p q e -  

QIAIEWN m: Why not give it to me and we 
lpintrtes arrd make those corrections wisere they are necessary. 

Dr. Hollamder has handed in a sheet of minor c m c t l o n s   hi& he 
would 74te f o r  us t o  make and include in the revised edition. Is 
that correct ,  Dr. Rollaender? 

. -  
- .  - .  

put it 5a the 

DR. HOLLAENDEZ: That is r ight .  

,DR. F U A :  

. .  CR- DG4lX:  

Section IX b included ip this? 
. .  . . .  
I p& that =der two d i f f e r m t  headfits. 

CR.. FADLA:' We wilL accept this, with' the aec$ioo of Sectioa n: 
CHAEZAN DXE: T h u  we wU. go on to Sec*La EL 

If the re  ars no fur ther  c u m c t i o n s ,  t he  C h a i r  w i l l  =tee-& a motian 
t h a t  w e  accept the  a v d a b l t  data  as presented and rscor~mmd it t o  
KEPA. 

a 

DR. FAILLA: I so move. 
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CBAZRMJN D m :  Yes .  We w i l l  have t o  take that for its face valxe 
here, I thiak. 

Dk. STOF: Which .. ray is the .. revision . .* gofry . . .  t o  . be? . . Do .. you have . .  m y  . . . .. 
'idea?' - 
DR. FITl.tA:. .I' haven't the slightest idea. I-dorJ't lmuw what they to& 
as to the biological effects of nentruxzs and g- rays. 

- 

C B m  m: 
w i l l  be subject t o  redsian? 

A note rrul be added that the doses on those cases 

W ,  F m :  Yes. 

- .  .. . 
EL. F m :  I rn that the rep& be accqted, uith the adatfen of 
a note ref- to the fru ~8 cases, to affect  thzt the doses 

- as expressed in the report are subject - to mi=. 
CEAE?UN D O T E :  
the addition of  a note r t f e d n g  to  dosage of tSe Los Alamos cases 
are subject t o  revisian, 

Dr, F a S l a  r-oves that-the r q o r t  be accepted wi%k 

- 
m- R O B m  EVA=: I& sccond'that. 

/;- 

.. 
. W W A N  m:. The nrotiun has been made axd -se-ded. Is the;= an7 - discassian? . 

(mere was no response.) . .  

CKAEUAN DOI'IDP: 

(General response: A y e - )  

CHAIFUAfT Wmnr: Cout7a7, the same. 

If not, those fn favor &l sa7 "aye." 

2 0 0 09 9 3 
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CR- m: The motioa i s  carr fed,  

+e second order of business fs on Article Ix, M C f r  ia ua Page 3L, 
eertitled, "Acute Exwsare. . . m a t e d  Results t o  H u n a u s  -sed to 
Filtered, 2CO-lOOO KVP LRays, Yeascrnd fn 

It was thoogkt by the Exacrrtios C d t t e e  that in t h i s  parti- part 
of  oqr reeommendatlorts that w e  s h d d  recanmad e m s  dosage 1eveI.s 
and probable results, feelbe thst .ne  as c i a r p r w  c m l d  mt state 
w h a t  the risks shopld be, that ths rfsk of any partfar'lrtr mission is 
the respansibility of the at- and the best that ne c d d  do d d  
be to give them what ne i d ,  ia l ight  of 
be tho relative risks that they w o u l d  b e a r  ut these dosage levels. 

'So that accormts for the way we have expressed these -4s dosages, 
DY, R l e d t l l ,  

p s m t  in formatha ,  would 

.) 

DR, FRIEDELL: 
is; no have not given ;my indication as t o  any 'divisian o f  response' kr 
i ' g r o u p  of personnil. -& other words, for -@e, "c, 100 r; at this 
I d ,  nansea'and fatigue msp be a problem," 

The only reconnnmdation I might have fn mpard t o  th is  
* .  ' 

1 think there is  claaa;h bdividual.respaps8 so the 8- iadi7idrrd.s 
rnay have uo naasea and fatigue, Some may have cansidcrable, Some may . 
have a moderate amount, 

I think we ought to see fi we ctm decide u~ what peretptage dght-ba 
affected by those . p ~ ~  levels. 

.Other than that, I agrtt in aerk with the character of this &rt, 

DEL FA-: 
When pou sap  "may be a problem," it means that some m q  get nassea and 
some map not. 

I? you start to pxt down percentages, w e  w i ~  never agree t o  arrything, 
because we don't knm what percer?tagts they art, 

. .  . .  

. *  

The wordfng is intended t o  h k e  care'of that, Dr. R h d e l l .  

- 

-4- DR- FfKEDEIL: .If, for a m p l e ,  you have a crew o f  tea  people, it is 
wssible that some of  them may n d  be. afZec2ed st a l l ;  and ii the  
&ties can be interchanged, 
level,  becaase some o f  them caa take over t h e  fuactiaas of others, 

DR, FA-: %at is Figfit. le rrill 8gr- t o  tbat. But. t o  at d v  
i a  figures j u s t  what percentage w o u l d  shm'that  at r00 r, I dcn't 

means that you can go t o  a 7rett7 high 

thfrrk anybody b o w s .  

Q I m  Dcx7m: 
we sap "may," we tMAs it is possible, but not particularlp highly 
rrrobable. 

1 rroddn't hazard a guess 8s t o  nhat perteatwe, 

I t u  it aeptnds somewhat on the psychological makeup of. 

When 

_ . . .  . . 
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& m: Lek ne uAte s&hhg, and then I caa give  it a l i t t l e  
-Cr, 

ILL. &: I thlpk also a general not; csn be add& t ha t  sono of these 
effects, geret lc  effects, are depeudexzt upon age. 

* 
. 

. .  - *  

. .  . .. - . -  . .  
DR, FAILLA: What effects? 

bR, KIMS: A man of 45, the 'e f fee ts  are p r a & i c a y  n i l ,  
geutral s t a t e m e  of the delayed effects should be pat in. 
it 'for granted that this ne& the  child-bearbg period, 

. . .. . .  . .. 
I think a 

Re took 
. 

DB: STGNl$ Forty-ffve UP? 

DB, m: 
c i m  pilats are ia the'* 1814;e of 45 t o  50. 

There is no reason why we coul&lt, Sane af ~111: best  

I>oAIDL: Them w&d be very little danger there, of came.  

DB- STONE: 
huurs, doesp't he; and here 'pau are going t o  gat sonebodp who rrill 
have t o  stand the gaff for up t o  t\r=ty-four huurs, b t l s  sag, It 
would be a df2Zfmlt p n b l m .  
it , 

A ciplllau pyat starzds the gaff for about three or four 

You would need sanebody who can take 

- 
CXAE'XIw mDX: 
or i s  that covered b our repofr? 

Is it felt -this second suggestion should be in there, . 
We disc~ssed  t e s  matter @te 

,thoroughly in S a  FTaucisco, axad our i ee lhg  was that ne were spe- 
dLically speddag in regards to tw, the. people in the =er . 4- 

. 'periods of l i f e .  

DR, F A U :  

H?. ROLL-: 
a I eeUag tbat not uough at tent ion has been paid to the smlff ef- 
fects we nay have on the  populatian. 
statetlcnt i? here t h a t  we do not Imw cnough about these t o  be cm- 
scfous of these, and we hwe t o  w a i t  until we et results fron ex- 
perimentation, 

I thl;lk it i s  h p E e d .  

I am not discussing t h b  as B g u e t l c f s t ,  but I have 

I t h b k  we shauld fE1'7de s u m  . 

It rrdgbt help t o  keep t h i s  kr d a d ,  at least, 

2000995 
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CBAOudAN Dcppm: That is the reason w h p  1 put Dr. charla' notes in 
here *&&a. I might s q  U, thst so far (LI =A is c u n t m e d ,  

I s  cancerzed it t a U t -  problem, and gsoetfts ia of very lit'ds 
'lqmrtance . 
'kr the case of war,  ii an objed-ive is t o  be g a h e d  of s u f Z i c i e p t  im- 
portance, one is rrot going to stop a d  cunsider zmzch what is golag t o  
happeu t o  the *e-d aad third generation in a relatively 8maU per- 
cantage, as carzpareci t o  the people who ara d t f n g ,  Uoing, at t he  
tian. . 

So,. uvea ttmugh the genetic hazards we=, we rrill say, ten  or iirteen 
t h e 8  aa greut aa w e  b & m  than to be, I stfll don't belleve it would 
hold up the rpilltaxy operation; becaose ii yuu didn't save the presaat 
generation, p u  cefiw wouldn't ham t o  mrxy about the future. 

Pt. HOLLAENDQ: 
ptdblm? 

we d i d  prrt P fair ammt l a  here an genetics, 80 far m =A 

.. 

.. . 
Caul&% it be s t a t e d  tha t  Re are conBcious of the 

DR.' I E Z k :  
but I th.fnk p9u a r e ~ p h t  that that rrfll be t h e  decfsian, 

m m  D&: ye;, I think it a. We pat m e t i c  possibility 
under each one of these dosage levels', and then I added Dr.aCharlcs' . 
notes  verba- -So I belleve we are very w e d l  mare  of that possi- 
b i l i t y .  

m,' H O I L A E l k :  Ortr fee- i s  that Dr, QmrZes represents a school 
who doesn't believe in *e seriouspus of the recessive chtzages that 

W A N  D m :  

I think.* are right.  I thinli it 'is 'the wrong dedsim; 

- .  

. .t' 

d g h t  appear.. .. 

I think he does. 

DR. FAmA: I thlnk he does, 

G l A E d A N  DCXDY: I thbk he does. 
st retched him a t ' t t l e  an tha t .  
Be is v e v  ~ 1 c h  aware o f  that. 

. .  
Perhaps Dr. W a z =  and11 may have 

You talked t o  h b  aad got his results. 

JX. STONE: I *i&, Ur. C h L . ? ,  w e  have pot t o  come back t o  the 
. i dea  it is hard for us t o  get t o ,  that we are  dealiPp here with a rela- 

t ive ly  small. p m p  o f  people and not w i t h  the populatioa as a whole; 
and w e  are de- with a few people t h a t  are going to be q o s c d  to 
greater h a z e s  by a thousandfold or a m i o n f o l d  t b n  the genetic 

. aposure. 

So, in an? of these conclusions it is i n h e r u t  t h a t  we are th2-x 
about people ttzat are involved fn th is  par'dcdar problea, not about 
t h e  populatian as a whole; and this must never be taken out and used 
as a separate tu for coruidcration of the popLation as a whole-. 
It-is entke ly  U t e d  *ro this group of peaple t h a t  be involved 
h E y j g  these particdar planes, which w i l l  be i n f b i t e s h d 2 . y  
s m d L  c o ~ ? a r e d  to the  populaticn as a whole. 

2000996 -15- 



- 0  

*-) 

. .  
- .  

. .  

. .  

- .  
. -  

. . I  - .  

W. STONE: 
m a y  be underelthatkg the genetic effects, 

.DR. ROBEST EPm: Wi*h all these genetic effects prrt 3a tw of 
spontaneous rates, 1 f e e l  that the  recessives r d  be takerr c8re of, 

08. HOLLAElDER: Charles takes care &e of the sex chances thar he- 
does o i ' t h e  - m i d o g i d  changes or the m e n t d  changes. 

DB, WLEP EVANS: 

He w a n t s  to change t h e . f a c t s  a l l t t l e  b i t  t o  state tkat we 

t 

But if you do take the recessi&s 'fnto deta i l ,  p u  - - .. . . . . .  * .  . 
. get the same result, 

* .  . .  

.. 

.. 

._. - 
. - .  .. 

L .  

Q1- m: .&*e we can cover what Dr, HoUaender has 3n mind by 
adding a note that  it is  t o  be s t r ic t ly  rrndirstood t h a t  these recorn-. 
mendations are for one s p e a k  purpose, mnely, t o  NEPA, and do n&. 
apply for domestic a~ commercial use. 

m: ACay I polnt out these are not recmertdatians. These are 
estimates, 
t M s  that I cao r e " " 1 1 r C t o  

hn I &stakm about that? mere is no prupose stated in 

-. . - 
,* D a :  We rrould like a recormndstiop that we re&& these  
-.to rJEpA f o r  their cnnsideratioa, * 

PEL. FAILLA: That is fight. 

DR. ROE= 3TiWS: 
. 

That w i U  be t he  subject of  a moticn later. 

DR. m: We furnish E A  w i t h  these as the  best data we can get, 

- -  

'cFIAIiz?dAN DXDY: 

.DR. XXNZLL: 

QInW EGfDY: 
. t hey  w i U  t a k e ,  

As a guide; t h a t  is PLght, 

Eut these are not recomeudations,. 
/ 

. .  
We don't make a recommendation on w h a t  dosage level 

DR, F m X :  What is said here about genetic efzects is in t e r n  of 
the  n a t w a y  occzzzrrii rate, so t h a t  I think it i s  p c x e c t t y  iL-, 
Do you object t o  those statanents? 

DR, NEZLL: 
that respect? 

That is the  real paint. Are these estinates m g ' k  

. .  
- .- 2000997 . -16- 
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m: A t  the bottom o f  Page 3 L  

* IIR. FdR.t.d: Oh, p a ,  

DE. 
radiatioa, 

DB, ROLLADIDEL: 

DR, EVANS: I tNPk y& have a val id objection. &e ward might 
be added in the  last phrLue, U I Eet it here, objecthe to the turd 
llac frrrrp the bottom on Page 34, which says that ndelnyed effects * * * 

. not more than X percent from a l l  causes" and so-forth- Thcn yuu EO -e . 

EVANS: Those are dclaped effects m the redpiart of the 

I don't thWs w e  have*any C?mes, 

. .  

. .  .. .. - 
over to the  battcrm of Page 35: 

m e  ekpression, 'delayed effects,' as used here, = fen  to 
any harmful 'effects attributable t o  radiation, maxirested st 
any time subsequent to the period when anrte reactions mag 
O C W .  " 

* 

The subcemmfttee de i fP i tc lp  had in miad the affects of radfatim au 
the redpie& of the radfatian. 
but It is ubat you are re- after. 

CHAlElXhN DcMmt: 

This I s  not stated d e r  the asterisk, 
That ct r ta fa ly  i s  what we meant,  

I C s ,  that is what we meant- 
* .  

DR. B2- EPAXS: If t h a t  w i l l  s a t i s f y  e o d y ,  I w d d  move.such 
an amendment. It refers to any bar== efzects on the recipient of 
the rabfztion. 

C K m  mDY: 
1 

t!!ere a second to that? 

I s e c d  it. 

The motion has bees m e C t  an6 scc3Eded. "Do you wrrnt 

DR. HOLLjzEM)E3: 
0 

C W A N  DoDvDlc: 
to read that? 

DR. ROBXZ? EVANS: 

e p i e n t  of L!e radiation. 

DCPVDlt: 5& page are porr talk* about? Page 3k or Page 351 

At the bottom of Page 35, tkree lines from the 
- bottom, to insert after the rprd "eii'ects"'the nods ,  the r- 

DR, BoBflEy EVANS: . The bottnut of Page 35- Ib is  is just  a def-tfon of 
d c l a p d  effects. 
' !hey include the nmaining l ife of the p i l o t .  

D e l a y e d  effects do not include tuo ';sopsand pea-s. 

-17- 2000998 
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08; SEKZ: 
be addad ar 

DB, FAIK.A: 

Dr. Bobley Epsns has moved that the tCry "to t h e  recfpimt* 
b8Crtd. 

ICay I nmke another suggestion? We cuuld s43r t h a t  *at my 

c H A E ! A N  DCXPDY: C o n t r q ,  the  same. 

(mere was no opposition.) - 

4 
DR- m: Ur. Cha.k,mau, .I m o v e  that. par4ra9h 2-be put before para- 
graph 1 snd r e n d e r e d  t o  fit. 
p u  have 5eea t a l M n p  about &fed-s on t h e  r e e p i c n t  of the radiat ioo,  
thh pap b c t h  talking about g a e t i c  h o I Y . - t t i u ;  then you returri to 

I tblnk this d f i f i d t y  arum because 
. .  

t h e  recipie6-t. I w a n t  t o  change the  order  o f  parafraph 1- md 2 under D. . . 

C€IAEWN m: Yau'rrould have t o -  & m e  the  order of e v q  one of -1 
thm,  then. Those are'all put $a t he  sgme order sll the way through, 
I doxz't believe that that is eat cansad the trouble, I don't thirrk 
t h a t  caused the  t m b l e ,  Dr. Icrrcll, 

DE, a: You dan't thtnL sd? 0. K, 

-. : ' .  * . 2000999 -18- . 
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.. DEL, FRIZDZL: I Just had another idea. 

CFIAI?IMAN DoWm: W e  D r .  Friedell is cogi%atfng, are there aay add- 
t l o n a l  correeiens? 

D L  TTLVS EVANS: 
fodproof, 
tiaa, it cap be t r s e d  back t o  danagt takfnt place Qrkur the Wetip4 

I am just w o n d e r i n g  l f  tNs correctam is really 
Even if the damage o c u r s  in the s e c d  or t h i r d  genera- 

. -  * o i  this, i n d i ~ d u a l ,  

DBfDT: We an ta3khg about thft partidm k r d i a u a l ,  
. thooeh, when we sap dcrapcd effects. 

DR. TITUS EVm: Back t d  the red$cnt of the  r8distfon, Well, you 
cau trace tm a o r m U t 7  back to the hJury  that took place. lbat e, when t h e  fndltrldnal's fnSarp took place, . 

D L  STOUE: Is it harmful'to t h a t  indid&&? 

DR. €IOU-: 
o r  grandchildreu-. 

It depends whether-he is lntcrested fn Ma childrm .. . .  
If he isn't, then there  L nothfnp harmful, 

DR, ROBLEP EVANS: 
.rate paragraphs. 
of the s u b c d t t e e  w a s  not genetic, 

I thhk pau are a l l  r igh t  because t h a t  is in sepa- 
The a M r e  me- of delayed effects in the  minds 

DR- m S  EVANS: 
.. dividual, I rsnt S a m e t h n  g about haU-way bcrtrreerr-uhich would 

both ideas, 

m, a EVANS: Dan% poo have it, for -e, *der Gl?' atat 
paragraph is exclusively about gePctic a b n o m t i e s ;  and uncer C-2, 
an Page 3li;the delayed effects are eritirely separate, 

DR, TITUS E P B :  Tes. 

If you restrict this in- to the  t i h e  of the fp- 
fn 

,CHAINAN CCFi'XZ: L there  further? Dr, h.i,edell, - . .  
_ I  

DR, m: 
but I think it fncLdcj the geaeral idea: 

I t h h k  I have somet- here, a tittle verbose pe*a?s; 

The fallawing is an k d i c a t f c n  of the  general bioloeical  
e f fec ts  to Se antici9ated at vb-fous levels; A t  each level, 
exce?t at the highest, t h e r e  may be considerable indi6chaL 
Oari,ations so that  no dcmonst.-able d i n i c a l  changes'may be 
obseved fp a c u t a h  p p o f - i o n ,  2!ziS proportim b e b g  
rap icy  spaller as t h e  dosage is increased. 

. . ,  
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'phat n t d d  canvep t h b  idea of individual variations. 

DB, F W  

o& FEZEDEL: 
thaam, . 

Q i m  m: 
DEl, PILIIIU: 

Pa; m: 
'QIAIRUAN DCRQDI: . And your suggestion t that t h b  go 'kr  under the 
caption we ham at the top o f  Page 34, before we s t a r t  

'OR,' FIUEDEtL: 
th& rrfll be .bd:oidual  variations, so that the t o t a l  individual may 
not 8hm mih; ii anpthing, evea though in general this is what you 
expect, - - 

I nfll read it again. It is a l i t t l e  wardy. 

. -  
9fheru do poa accept the Ik-zest dose? 

Of course, I uas really t)r?aking of doses even 1- 

it rrcrn't be 'posdble  for this p a z l t ~ d d r  project, 
e.. 

I w i l l  have t o  dlsappruve of ymr skatemcnt. 

I am +g to delete  that aad stop at 100, 

- . -  - .  . -  
That is' right;' so that there w U l  be &I indication that 

-- 
. .  

'CThS fallanky i s  ~ L I  IzrdicatiA of the t e n d  biological 
. effects- to be .ntidpated at v a x i ~ t u  dos4e  levels. 
each level there map be considerabb h d i e d o a l  v e t i o n s  
80 that no daaoastrable cUxdeal. changes may be o b s e d  
kr a s d l  proportiar, this prop- becanjag rapidly 

'Qmmrsely, biological eiZects may appear at  the lowest 
level LT a mall ~tupartfon, tEs prqor'-irm becamkg 
raFidl7 larger as the dosage level t hcre=ed." 

At 

- .sllaller w the dosat+ is increased. 

DFL-. STONE: If you pot in "smaller," I 'm p u  est d m  t o  25 r w h i &  
we have included here, and you are  not gdbg  to get any effects oa auy- 

kL body, dctectible effec*,s, I mean, 
.. . .  . .  

I3B. -EL: I d d u ' t  'say anybow. I *a i2 d i d  a thousand 
pcoplt, you would f ind  one or two people &&at wuu3.d shm some effects, 
I think there w d d  b e  some s m a l l  p n p o e f o a .  

I have not hdica ted  here what it is, to amid t>As k k d  of arvc.zt; 
but 33 Dr, Cant92 were here, he wodd say that 25 1: - 

I trill r e d  porr Dr. Cant%.'s raarks. 
pop the second paragraTh. 

. 

'CRAITJ~AN m: I XU mad 
This is frem S i n o n  P. CaxtFL, dated 

Jfardla: 

200100i 
. . '. 
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"kr vim of my absence at t h e  meet-, I w o u l d  B e  t o  
state,  huwever, that in general  I w o u l d  agrsa with Sed,ion 

i a g  t h i s  are: me, I w o u l d  judge that the  problan of 
nausea at 100 r Ievel XU. be bum, and wuuld belleve 
t h a t  some anount of fa t lgue would be more prtvalcpt thiln 
nausea, I w o u l d  not a n t i d p a t e  that the nausea w u l d  be 
suf f ic ien t ly  prwalcrrt t o  i n t e r i e r e  ~5th the coordbstion, 

Two, I warr ld  uxticipata tht &re w u d d  be so- more . 
sars l t ive  $diad who w o u l d  aucuamb to a t o t a l  a u t e  
cqosrtre of 200 c penetrated 

a t i t l e d ,  'Acute lixposure.' Ig.  o d y  c-mta cmce-m- 

-=: So he does agree w i t h  t h e  idea &t t h e r e  - 
CBAIiatAN m: - I might sap, kr answerky that, that I agreed 6th 
a, a d  said t ha t  it would be asarmed that t he re  would be soma super- 
a e d t l v e  individual who might s u c d  at 2CO c, and t he re  might be 
sane considerably nanseatad at 100 r, 

DR. FRIED=: 
thing in t h a t  order, a mall proportion, who would have naOSea at  25 r. 

DR. TITUS EVAIS: W e  have leukemia - 
m. STONE: 
healthy n o d  indi~dnals. 

J 
DEL m: We are tadldnn about n o d  healthy ipdivfdnals. I 
think parr have 1 ia 100. I don't lmcn what t h e  proportion i s -  

&- m s  I thlak there rrill be a psychological. persnnnlty 
uhicb, if yuu lead the  member up t o  a macklne and sap, Tou are gobe: 
t o  ret radiatloa." they w i l l  be nauseated before pou nive it, 

- 
f &,& ,vou might fidd'ooe &&*dual 'iP'100 d. sake- 

W e  are not ta lMng about leukeaia. We are talkiag &out 

Those 

That is a problan that NETA w i l l .  have t o  consider, psyckological evalx- 
a t ion  of personnel with respee- t o  this type of danger, - 

* IE. =DELL: I would even leave L9ose aut. I t h h k  nl th  an? n d o u s  
, /acts you find in a very s m a l l  pmportfox extrue derrees of sCrrsltiet7 

.. 
- -  

t h a t  k don't rtnderst&d- 
alA? you get an individual where a sixth of a graia will ki2J b 

DB- F m :  Do you have any such thing in radiation? You have no. 
fdfosyncrasics ia r e a t i o n .  

D L  FREDEL: 
yuu c a l l  it, if t hem il one fn&~dual kr a greater percentage that 
reacts t h a t  way. 
important such as, say, nausea. 

Even moqhiae, for  exam&; tev occasion- - 

I don't  know whether it is idiosyncrasy, L2 tha t  is what 

I am tak3ng tke symptom t h a t  is t h e  least biologically 

-1 think t h a t  in a vcv s m a l l  proportion some one isc!ividual rrill show 
unusual sensitivity. 2he =ason fo r  it, I don't kmw, - 

2001002 - 
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- DC&: Huw do'porr feel, eo far - thfs pa&- project 
Ls concerned; that that is ma irnportant factor? 

p a t  the propaf,ion a t  25 c is, I f~aaklp don't b o r r .  But ii I ham 
to bet, I rrill bet t h e  If pou Just examine mough people, porr rrfu 

EVANS: 
changes as pop go up fn dosage, a d  that pou cazi pruve'that? That is 
uhat pop said.  . 

me. 
' .  - . - 

you me= t h e  fractional standard d d s t i o z r  

0 The only  point I m a a t  t o  make is .that w i t h  IncSe&aa~, units, soae of 
thau may not be. afZected. . That is the only  p o b t  I rant to maice, be- 
cansc it nay be frnporttrrt in calculathp rhat han~- w i t h  a c e u  of 
ten or tuenty. Whca pop get m b c r s  in there, *%en o b e o u s l y  t o  make 
it efZectioc, you mig.M, to d Z a c t  the whale group, have t o  go t o  
higher levels. 

DR. ROBLZY EVANS: Of ccursc, t h a t  il ia itan 1 of the  proposed r e  
. seardl schedule' for t h i s  Bftezpoon. That is t he  very fL-st t&C 

. under coas ideratfm.  

20010QJ * 
- .  -22- 



- 

DR, ROEIZX EVANS: I thGrk parr have a good p d n t  kr g e t t b g  the word 
-,7 . .uveragsa in here. 

DCIRIIDT: Would that s a t f i e  pu, "average"? 

. DR. FAIIJIYS: I have .a statanent that I ttzink is eqafvalspt t o  
Dr.  F r i e d U 1 s ,  if you ~ d d  Ilke f o  hear It: 

"The est;imstes given below apply to the average indfvfdud., 
It s h d d  be borne fa &iad that them is considerable v&-- 
ation fn i n d i d d u a l s t  suscsptlbiUty to radtatian,m 

- .  

s .  

DR. RUB= EVANS: I second it, 

.. 

. .  . .  
, -  . 
I- : . 
L*. 

m. FRIZDELL: I think that would do it. I sti l l  would U t  to hold 
. .*  - oat for this proportion . - .. idea, : .  9 - .  - . .  - .  

QfAIRXhN DUilIK: .There is no R S ~  to d v c  at that proportion. 
a fictitiaus . proportian, 

W- m E U :  Whether re know it or not, I thiak It d i t s ,  That i a  * 

the pokrt. 

It is 

m: &salt this w y  t h a t - w e  have' -=.that fnto  CQpII 

. sideration? 

' DR- m: Yes. 11l1 right, 1 . r r r d I n  to accept it. 

I]B. FAZLk The estinates given bduw apply to the average nonaal 
bdfoidual. It 'thould be borne b mfnd thxt there. b considerable 
variatian ia indfvldt;ralsl susceptibil ity t o  radiation." 

MAX?XAN Darn: W i l l  you prt that fn the fom of a notion? 

DR, F U :  Pea, 
- - 

DR, ROBEX 'Firm: I wi.22 second it, 
. .. . a -  . .  

CHAIZUtJ DOWJP: The motion has'been made &d seconded. Is'tbre aqp 
dis cussicn? 

(There was no response.) 

RAE?? DMm: 

(Ge3eral ,-espo;lse: Aye. ) 

CLlAEUAN DCWEY: Contrary, the same. . 

If not, those ia favor say *ape." 

(n.ere was no o s o s i t i m . )  

2001004 
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Now 

The 

.a. 
m o m s ,  might occur ia a s d  proportion of the fic 
radiated indiaduals.n 

200 r; at thfs level, fataUties, 2-6 w e e k s  mer 

we XU. prus to t h e  last two ikres o f  E: 

'CE.' Lob r; it would bo ucpected that -uUy averyana 
d d  be ipnnedfately iacapadtated by such an pmumt 02 
radiotion, and mauy would pever recover completely. 
deaths nould occur in 3 t o  6 neeks.' 

Scme 
- .  . .  . . .  . -  . -  

statmcnts are very nearly' the same, and yet the doses are 100 
percent apart. . .  . 
CEI- IX)ATDI::. I wtrldatt agree that me stateslepta &e the same. 

D L  a: 
covered &eo I t r i a d  t o  ciaart thein, I diria't hmm .ny b t c d t e  
grkp to put thm ia. 

. .  
Bo, I say they are very nearly the  same, because I dis-  

. 
They had to go fn the aame group, 

C E m  paffm: 
proportian of uausea, 

Doe&% the-- m e  sap that there' lr i l l  be 8 high 
I. 

md fatigue - 
Bo, I am tw about fatalities. -: 

CEAEXAN DC;3IX: 
theu E, w e  L z y  that t h e r e  

AIL right - ar?d a s m a l l  nuzber ai fatllitics? And 
be a large = d e r  o f  f a t a l i t i e s .  - - 

W .  N m :  You said some desths would OCCZ?. . . 

(3IAIIt3dAN m: A t  least hcapacitation so far as the t o t a l  group 
Hem, BEPA d d  not afZord to ose. a dosage which n d d  

Please, &. &&-a, I & tallcine only about the state- 

. i s  cancamed. 
-bcapacitate 90 percent of  t h e e  personael. 

DR, -: 
ment irr regard to fa tr l l t i e s .  

DR, TXTUS 'EPANS: 'I thin4 the d f s h c t i o r :  is, it saps Wht oc-" 

DR. N m :  That is right.  

kr the upper one. 
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- DEL'TfiDS EVm: And in' the b o t t m  ope it says olroerld The 
-e of death r d d  noraally be about two weeks. 
cmcial t h e ,  trr0 to  s k  .creaks, rcgdess  02 the dose, 
mce b in the frequmq of occurrmce. 

I m e a n ,  that i s  t h e  
The utffer- 

- .  
. .  

0 

1111. m: Stat i s t i caUy  I w a s  tmable to put D and E in mgazd t o  
fatal i t ies in any except the 10 percent death gmrrp. 

able to group tham wou3.d be 50 perteat dead, 90 percmt dead, 
lQ percart dead; and I had to put both 200 r aad boo r In  the 10 
perc'tnt dead grolrp, which wan too  close together, I thuupht, for the  
diiferrrrce io the dose. 

Nm, 3 think that this-rtmark in regard to 9dght  occur in a small 
 portion at 200 r" carps..~ran:the Los ~s experixnents, 

At flue as I 

- 
.- 

c x m  D: 'I don't think so, 

DR. F-: I thkrk pour point is'  we^ t a k a .  w e a d  of s e e  sOme 
under E at the end of t h e  paragraph there, thzt indicates that very 
feu w d d  die. .Actually, UlO is  very &se .to the LD-50- So there 

. 

Let me  make 'a mot icaz  thcn t o  'sap that under D, ab0 r, 
3 q  "fata l l t i e s  fn 2 $0 6 weeks after exposures might 
proportion of the irradiated h ~ U , v I d u a b , ~  sw 'death 
would rarely ocrar ."  

m,. F m :  

DR- NETELL: 
some; but t!!ere i sn ' t  much difference betneea d g h t  and some. 

That is e s s e n t i a y  the same th iag .  

No, I think there is a di*ference between rarely and 

. DB, F m :  
+e "some." 

I]R- m: 

I t h h k  Ff yarr change a o m g ,  you would have t o  change 

I would prefer t o  change the UU, 

.138,' FW: res, I tw that i s  misle-. 

Q I m  m: 
I agree wLth popl un the r*oo past of it. 

PR, N3EI.L: Then let's ra ise  the r. mat word w o u l d  pou meg:ttt? 

. You thkk the 4.00 has been a l i t t l e  lon on that? 

2 0 0 1 0.0 6 

. .  
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CEAEUAN DCRPDP: %aths m d d  occur." 

PEL, BaRLZr EVANS: That 

-' . 

I 

D& FAZILA: Yes, I sap a coruidersblc fractfoa. 

BogflEz EVANS: 

STONE: 

A considerable fraction of irradiated indioiduals. 

I &est, &. &&%a!, these two mfds w e r e  pat ia here 
.. 

after daborate dfscossious before; and the mimate yuu get t o  changinc 
. thau around m d a ,  you get i a t o  the whole ptablccn of what d d  e a s e  

* dmth. . 

I w o u l d n ' t  agree t o  *cunsidersbld.' 

very doubtful that any deaths uould o c k  rt 200 r. 

So I suggested when I wrote back 
- , that you underme %ight" in the'iirst one, becarrse I think it b 

. - '&asized the Rmiphtw.& underlinln;r ,it, and'rmderlfne % o d d f f  d m  
- 0 .  

So, if p u  an- 

l o d d  pou importsnt 

r' 

DR. m: 
aahals? 

CHAIRMAN m: 
sane data on man.  

m. F?JXDEZL: I brought almg a curpa. W e  have been X-raying sane - 
rats that coincide witb same other work we did. O f  caurse, the m e r  
of &aLs w e  have done at the l w n  levels rrouldn!t be enough to 
d e t e r h e  s t a t i s t i c a l l y  whether 1 percent or 2 perreat are W e d ;  but 
here is t h e  chraeter o f  the carve. 

You $am CQIpe to tbat op5airza k the study of &hat 

- I c e r t a i d y  D s P c n ' t  studied It au man, but we have 
It isn't entirely that.  

Ue have done about 20 k s ' u t  Vaziouu points, aud it doesn't b e g k  
to break until we get to about US romteca. 

Of course, t u s  i s  a rat in which the L D I j O  in t h i s  paz,zicd.ar g-3 
Fs &out 550 r ,  525 r; d It seenu 85 If the -e, as pau can See, 
starts down pretty rupidly, 

That is the  m e r i e a c e  with a l l  carpes. They gu along 'and t h u  t b y  
start  to eo down urtttjr abmutly. SO 1 thlpk that 3oC or l40 r. if 
that isn't srriulljr d 0 ; c  
in t k s e  to six weeks, 

- .  . _  2001007 
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I2 it i s  close t o  the LD-50, thex that is moth& matter. 

CRAIBUN D m :  
Une "dght" in D under 200, a& % o d d "  under E in U l ?  

I think it is. Would it s a t f s e  eocry?mdy U we under- 

Et, If- E V E :  I so move, 

DB, m:. No, 
CH- DUillX:. I don't  tW we can g i ~  ligyrts- 
CM give perceatages, 

I dun% t h h k  y& 

QIAEUN m: 
DR, REWEU: 

That is  t h e  reasoa we arrfvcd at this. - 
I mom that the last me under Z, 400 roextgeus,'to read: 

"A considerable fraction muld die fn three to six we&." 

. 
Pcraaally, I thlnk that 350 t o  400 is the ZD-50 for the kumau. 
is mp persoaal e o n ,  
Exeuati-re Committee. 

Wbk we arc trpfng t o  get here fs not ymr o p b i ~ l  er &e, brrt 8 
consarsu? of t h h  ~otrp, bacmse parr apd I 
dorrbt it; but ne c& be, 

That 
But I wasn't  able to inject that h t o  the  

be m n g ,  d t h a g h  we 

.. 
NEWEIL:' I don't duabt it, That is  where f di i rer - f run pgp, 

IIR- STAFFORD W A R E X :  
a cood p o s s i b U t 7 ,  and w e  can't prrt a figure an it. 

C H A E U A N  ixxfIH:' Unt i l  we can do more wor?c with the b a n  to.cor=.tlatt 
u ikh the loner ranges i=r the anfnal, I don't tSdc we czn get  any 
closer to Lt, 

It is indefinite enough, but it fndieates it is 

/ -  
. DR. STCNZ: D r .  Newell's suggestion, "a considcable f=actiaa," q n t  

: t o  'be ten-nirrths, 

. leave you just as wide ope3 as this. 
be one-tcnth. 

A consldarable fzactfza &ht 
Somebody d s e  might consider a considerable fraction 

m.. m: 
means more to mpwe than "rpipkt oc=ar." 

DR. -23 WABILEN: Isn't tSe essence of it that we have a k e e  
stated tkaz vk-uallp evezpne will be - h d i a t e l y  i;Ecapac%ated? 
That is the t h k g  t h e  fs of hportaace kr the control  o f  aa &-&ace, 

Eut porr rritl have to a&i% that a cmsidL-&lt Crac*%a 

_ .  :.+ - .  2001008 . . _. -. 
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sd just how &he nnmber Oi deaths 4 2  worded s e u a  t o  me more OT less 
-turi&, U they caa't operate the  m e ,  thea f r o m  the practical 
standpoint, thst l s  a U  there is t o  It,- - -: 
hare t o  keep their o b j e c t i m  in a d  ia axr ePatratiua, 
yorr, I t u  It is the  -50, but 1- that probably Dr. F-a 
m i & t  be coclxed to cnxue almg ulth us, W e  want this to be the cu- 
measus of opfnion, and w e  spcnt a great deal  o f  t i m e  t- to  m=$ 
thfrr to g i w  the most ido- ian t o  NEPArrithactt irrevocably com- 
mitthg aarsalvhs to sauethingr 

That iS rrrftten for a spe-lc project, and we always 
I agrre rrfth 

. 

DB, &: I .m only t m g  t o  be h e l p M .  f d e  a suggertfuu. I 
do thtnL sometime that there is  not a sufficient spread betweeu 200 r 
QLd &CO r b regard to the stirtmcnt for fataXLitiea, and I wuld l l k e  
to aprdad it mer. . 
l& first suggestion was that w e  spread it by m a k i n e  the statl-erxt less 
strong for 200 r; but nearly evemody agrees that the  s t a t u e +  w a s  
not too strong fn regard to  200 r, Y . .  . - .. .' . . .. . .. . 
Therefore I t r i e d  'to f h d  w o k s  to strengthen the statemeat somemizat 
in  regard to.400 r ,  1 dos' t  how whether anybody r e e d e d  my =ad- 
m&t. 

. 

. .  

"11 cooslderahle fkaction w d d  die in three t o  s i x  weeks,* 

CRAIILflbN DC5VDf: Is there a second to that motfan? 

Cmere WU no response.) 
. -  

cII.4ZUiW m: There is uo secocd, 

#The Chak would =tar tah  a notian f o r  underZdaiag these, 
. .  * .  

&. R O E k  EVANS: 

DB. Sod: 

That has. been m s d  and seconded. 

We dida"r get a second a that, 

DFL ST-: Dr. Duwdy, for a poiat of 4bzfomation, is th5s not a &so 
print, at the  200 level two to s i x  weeks, and at the Loo level, t k e e  
to s i x  weeks? Werea't they both supposed to be t k e e  t o  six weeks? 
The second m e  w d d  be bro t o  s f r  weeks rather than the fL+ one. 

QIAE?X,W m: 
a? 
betwee= thr=t and s i x  weeks? 

Tkat could be. But wouldn't yo& deaths be =ore at 
According to the w q  you t h b k ,  wouldp' t  L!ey be apt t o  OC- 

2ooioo9 -a- 
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 ST^&: ~ u ,  bat w e  leave two to  sf^ weeks the *st &e, p z  
see, ' I think fn the crecund aue it e h t  be trio t o  s f x  reeks, 

We could hst change these. m: 
DB, ST-: 
thfnk p u  ought to have one as two to s i x  weeks, and the other me 
three to  sfx  weeks. 

QIAIR$CAN m: 
o~r. -: 

You cottld leaor them both two to s l r  reeks, but I daa% 

Let's P;t them both-two to sfx weeks, 

I rrill mmre that, U + want a aetfm. 

DC8VZ: 'brat is on tho here? 

D€L STaBiE: 

QfAIRMpN EQ9KE: 
the last >e of E on Page 35 be changed to "two. 

Yes, two t6 s i x  neeks rn L b the rsst Una. 

The motion has bear made and secnaded that '%bree" %n . 
.. - . . .  .. . -  . .. 

' .'All those fn .favor say maye.0 ' - .  

(General rtspo;ue: AP,) . .  

CFIdtiLMBN DOWISP: * ktrzurp, the same. 

(mere' WJM no opposition.) 

CR- W;mzY: h y  second? 

DR. STONE: Yes, 1.secand it. 

~ C X A S i W N  m: The &tion has been made aad secuuded that npinht* b 
the.sccand f i n e  on Page 35 be underEaed;.aod *&at .%ould'".b the k t  
Unt under E, Page 35, be underllrred. 

AU those kr fa- say %yesn . , . 

(General response: Aye,) . ' 

QLAI95bAN m: Contrary, the, same, 

(mere w a s  no opposition.) 

CXAEXhN DcRfly: The motion is c d e d ,  

. .  
2001010 . 6. 
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D L  S T W  
I dozr't t h h k  It 13.8Cadmric. 

There is .me other qtrutian I n o u l d  me t o  b r i  up here, 
U a d e r  D ia t h e  last seateace It s a p :  

Buw, I d m l t  knorr who It w& that wauted t o  get t h a t  la under sutfr 
restrfcted mater',al.s, brrt I thfnlc that if anyone agrees t h g t  pe-& 
st-ty fs lutelp t o  occur nith that dose, th& It ought tu be in- 
clrded, 
aut, because it has a defhi te  W e a c e  
&e faced witb the tbfng mt up fn that w, possibly pcraancnt ia 
care l n s t ~ c u ,  it fs hedging it pcrp mch. 
part delated, 

To get it 09 the board, I tr'ould say let's dclete a l l  after "and' uad 
say - tbe seaterrce b r i t t  caaplete - but s r p r  

ktlf it tplt l ikely t o  oc-, I th.tnk It augkt t o  be left 

I would U e  to set that 

person, If they even 

' Taqora ry  s te t i l i tp  in some cases m a y  be produced," . 
. . * . . .  - .  

DUi?IE: May be produced? 
* .  . .  . .  . .  IIEL. STONE: *Yes.. 

'C m: 
08, EEi'EIL: I second it, 

Is there a second to  t h a t  =ti=? 

'&' m: 
tpc last Ilne of paragraph 1, Page 35. be c-cted t o  read: 

The =tion h e  be& d e  aad seconded that nak t o  

. -  

. q e n p o t e  st-ty ia sc& -err m i g ~  -cow .. 

D L  FAILW: 
do t h a t  an all these *her statescnts. 

I think t he  add i t ik  of the verb i s  uaxlcctssary u a l t s s  ne 
In other  words, it 11 LnpUed. 

&DR. ST-: 
. t h ing  after 

We have g d  "niJ.l probably OCCU." 

We have t o  r eword  a l l  of these things, you lee, 

Just  tezpora27 steriEtp kt some cases, o f t t h e  eveq- 
that, . . 

WARBEN: I wunder Fi there are not enoueh instances of I 

oUcospeFda in the ceaeral poyrrlation so there mi&. w e l l  be a chance 
'ior pex=mncrrt strs=??ty In some indlftidual? 

I w b u l d  agree t h a t  the n o m d  hc!i*aL n i t h  a a& sp- count, 
it would probably be o n l y  a t m  stdf l l ty .  -On t h e  other  hand, 
we have a verp aFpreci&le propofiaa o f  the p o w t i a n  that mas a 
subnorrtal o r  a l o w  count a good share of the t h e .  

Have 

20010 11 
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. PB, STCNE: No, but cacwani,?p by d o r p  nith t&e blood c d ,  I dcn't 
.? 

- 
think the height of the c a t  whep pou stark has meh bearing QP the  
depression that ocaus as a person wi*& a LOO0 total cuurrt doesn't 
necessarily drop aut the bot%= o f  t h e  $cture any =om than - .- . - . .  

D m :  I &a Dr. Shields l?=cp's point m a s ,  though, tfrat 
ii p u  have a larr count t o  start  vdth ,  and ppu b p  50 percent, aep 
ure ster5U.e; uhereas otharnisa they wouldn't be, a's0 p w m t  &p 
fn the d noddn't mean stcrflit.jr. 

D& SMPIE: * I  don't thbk that group W o u l d  drop 50 percent, 
. .  .. 

.. 

. .  - -  

'PI.  
- -  

. -  

. ,  

. .. 
J .. . .' 
1 I '  
-i.- 

c- 

I tNPk the point is w e l l  taken. ' s 

IIR. IUBY2XL: It is awfully d o s e  to a quibble. 
it if you want to' say:' 

However,. y w  can escape . .  a -  

.. . . "Sme no& men Uiy be rendered sterflc te3porarily.n 

DEi, SMNE: - say. ntmporary s t e e t y  

DB. m: I would like to sound a U t t l a  Uferazt note, 
-est we change thfs ps Uttle w posdbl.e, because the nonjfnt fs 
such to iadfcste that this is what we are thiakiae about; ad I dan't 

that any oi us h e n  have acta- def-te s p c d i i c  infonuation 
goad enough to propose changes in here tbt ought to s t e .  

Thedare, I'u& t h b k  that re ought t o  act* thfs ii it in princi- 
ple agreed w i * h  what we are t b h k b g  about, rather than n t d d a g  minor . 
changes here. 

s a  cases." 
. *  

I w d  

DR. STCNE: 1-doubt that t h i s  Ls a minor cbaqe. That is wky I m g -  - 
changes the h 2 u e n c c  of this statement. 
gested it, because putting in tho possibility of pe==anent s t e r i l i t y  .- 

/>or instance, i f  you or I asked f o r  volunteers to do this work and jrou 
put kr here t i t  there fs possible persanent s t e r i l i t p  over. and above 
the other ,  you are likely to r u n  into sore psycbological resistance 
thgn ii you l e f t  it out. 

So, ur2ess we fed. that ft should be b, I t k k  it ought to be left  
out 0 

DR. -ZL: 
uut of a thousarrr! that w U l  b e  pezznmently tteriie,  and I t h h k  ',t is 
concef+able e a t  some one i n r " v i C u a l  out of a great many zigkt p .we  

Of course, you haven't fixed a g a h  the cumber of peuple 

. t o  be ster4Jt, Just arough t o  do this. 

.' 2001012 
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m: W e  can dispose of th i s ,  
We can pxt it t o  a vote. 

W e  had a m a a n  t.W haa 
been secoadai, 

AIL those fn iavur say "aye." 

(Respunst: Aye.) 

CR- m: 
S T S :  Would you restate the m o t i o n ?  

CAAIRTdAN DCRmf: Bead the motion again, 

DR, S n :  Dr. Stone moved that the last sentence 5a 0 read: 

I c e s s  we rrill have to take a wuat. 

. . .. . f  .. . - .. . - 1 .  . .  .. . 0 . .  

. 

DE. TIT(JS SPIWS: The t h i q  that worries me fs protractfop,. We bvea't  
mcntioned h m  this dose is to be givaa.. If s t e r l l f t 7  5s t h e  d e  &&t 
occur i2 it were g i v u  fear times fL*-7 or t e a  t h e s  t~3, I d o n ' t  b o w - -  

.=, S m :  
hours, or tktt to trreat7-fcur hours, 

DR, TITUS EVAS: 

- 
T h i s  b =ate dosage, An =ate dosqe is '&et to six 

/- 
I thought it was, but I didn't read ft:b here, 

STGNE:   his is for people operating an L z e ,  

MR. SlXKCIYS: 
scale of q o s u r e  x5ak has worr',ed me a t'tth bit, at:! it has beerr 
stated that  this is od.7 applicable t o  p e o g e  

It was try understadfng that t&is was in a sense aa rttupt to defice 
some ac?z t ra l  data w h i c h  would s t a t e  the' r2sk associsted nith var',ous 
exposure le- for sim, aad that the applicability to air=- opera- 
tion came i n  the selection of the d e r  of r that we nauU p e z t  the 

This d i s u s s i o n  about the EmAk of amUcsbilit7 - 0 .  of this 
. 

'i_,ancs, 

mew to take ,  which r d d  be selected by l o o k k g  at tbe fish ';hat p - .  .- - . 
. - w o u l d  encr~ter .from tss kticls zx. 
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For -e, assulr~h that ft fs accepted hcbad4rg the statement' Of r h k s  
associated rrfL& each dose. It rauld'8eem:to m e  that we should ~ U W  what 
the objective XU. be withuut cunsiddiag whether the man was go- to 
get the dose ip an L z e  ur fa a Saboratorp. 
bably-hsppar t o  anybody who gets such q o s t l r e ,  

he R i e s  an &+lare, 

MI. S-S: 
of the g m p  that is 
for that group out o f  tu tab& than for anather gratrp, 

C m  w: The 
d .  the p e l -  problem as'fsr. as we w e r e  casetmed; 8ad 9 3  we get 
off QZI too m m y  of these equivocd. points, w e  wou3.d dissipate our mer- 
des arid not acrompfsh 01v ob$zctfves. 

If there are no further corrections, the Chak. would entertab a motion 

T h i s  is w h a t  pro- 

D m :  We f e d  that  there is no p a r t i d a r  icmniw bicausc 

Because o f  the inpartants of  the &si= aud the n-e 
it out, pop d g h t  select  a higher dose 

I was trykrg to m a s f i e  uas, m are charged 

t o  the effect that th is  section on Acute . * * .  Ekpsure - be .. recommended . . . to  .. - 
. *  .. . .  .- NEPA f o r  t h e b  use," 

me STONE: . P& al& the suggestian fast made, should uw have a 
X t t l e  mort d e f b i t i a n  o f  "acute aposura," say, cxpsare rrfth5x twerrty- 
four huurs, becaxse we def ln f tc lp  d o n ' t  mean t h a t  t h i s  cntld be 25 r , 
once a week built. up to 100 r, 

PB, TITIJS EVm: 
Wht. 

DBe STQNE: 
uaat t o  sap: \ 

But it could be ovtr  a trro-day a h t  or a tbree-day 
I mean, it is w x t i a n a ~ s  - 

Thd  is what I ant s+g. Under k n t e  wanre, do we 

"Acute acpostue within a tpreaty-four hour period" 

or sonetmyg of that nature?. 

DR. TITUS ZTANS: I tW we s h o u l d ,  

C H A I 2 U N  CUVDY: Forty-eight hour. I am afraid that 

would be' s k i f l  

ne mig'ht pin tbea . 

CHhEWN D61DY: 
three houzs, thc l  e u h i n g  g i o u  longer t!aan that w o a d  be better. 

DE. STONE: I t ! !  so, 

Then, if ne reasau f.mm that, ii this  w e r e  given b 

Acute q o s a r e ,  tkec hours or more. 
\ 

CHATEUAN D a :  W e l l ,  I am wondering fi re rerfly have to pu*, that 
in now? 

DELe STONE: Acute exposure a&ht mean irS terns of a l o t  of people's 
krteqrttatfon ten z k = t c s .  Do ne mean ten m t e s ?  

. . -  
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. -  
c- * .. . I thkrk pou have-to define what *'mean by . a t e  here, - Othemise, jn . 

t h e  absence of t h e  definftion, it may be a s m e d  t o  be the  same as f o r  

DR, STAETOBD WAEERJ:  What &I t he  lengest. p A o d  you d agree t o  it 
being acute that  would be less than a week? 

. ' . the other. - S i x  hours is too short a time f o r  this pmject, - 

6. 

f . .. , 

. DEL STONZ: If it holds good f o r  t w m t p f o u r ,  L t  cef,ainly d d  be 
better Cor forty-eight . 
CXu?zj(dN IZm: Just a c l u d l n g  "irrstantaneous" wculd be sztfsfactov? 
O r  do you w a n t  t o  define it more specqxically? 

1IR, EALITINSXY: 

IHI, BOBLLS Epk: 
f o r  fuur t o  trrentpiour hours? 

CKAEEW D a :  

DR. STONE: 
exposure were t o ' be  takm away from the  Ieft-har.d side of 
fn here % s t h a t e d  results of m o s u r e  of 2M?O t o  lioco gvP X-rays 
measxred  in air within twenty-four holt7," sonetk&ng Uke that ,  

- 

P- . .  
Isn't t ha t  sanething U c  s a y f a  subs tan t fdLr  %SA- 

. tinuous single w o s u r e a ?  

In four t o  trrcntpfort- hours. W a s n ' t  this ddtteo 

I thirrk our feeling was d*& trrentpfour hours, 

I tkhk mybe part  of  this w o u l d  be -rad if the acute 
and pt 

.. 
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Tour acute exposure is QP t h e  ~ m a g  r ide  there. 
bafure ."ou get started. 

It m-es &e t M p  . 

. .  

CZAEZAN DCRIDP: 

DR. F U A :  That fs understood. I t%ak 111 w e  have to Cefbc is 
acate. 

AccPrrmlated dose rrft!zin twenty-four houis. 

"acute" w e  man b 4 b g  the pcr5od of t-rrenty-four bolt-s . 
Llat radiation bas been received, . .  

I 

MAEWIN cc;NDp: By puttinc parentheses after "acute," trrutpfoar 
4 h m ?  

.. 

. .  

C H A G ) !  D m :  Thctl why are  we wo-g about all this? . 

. .  

.- 

. .  
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.DEL, S T m  W m :  
hours"? . 

'v IXXIK:.  ut that in ti';, form of a mdtim, 

DR, PAXILA: 
or P q t  3L, we put a a s s c f s k  for a footnote saying: 

Couldn't we say just '  " a p p d a t s l y  ttteaty-four 
. .. 

- - . .  . .: . . . . .I' , 

- .  
.I . . -  

I m m e  that after the word "acTlte" fn the very f h t  -e 

Tit!! twcoty-four hortn' or mreceiptd within aboat 

. .  

s - -  
- Lz':.:' a k  DOWDT: The notion h& b a a  'made and i e c o n d d  than we put 

an astcrisk after  'acrtte" 3a the first line on Page 34 uit& a Zoo& 
note, *thin approxhately tweaty-four huurs.* 

W ,  STm: The IX over un t h e  left-baud side of the acute, 

DR. s: I m w c  aa ammhait, Ur. Chaixnaa, to add 3x1 p&entbeses 

CBAEWW DopIIj3t: 

DB, w':. I would hake to have a secand. . 

You u d d  have to have a second for / .  that? 
:. .. . .  

. .  
the Smcldncnt? CEUEMAN m: Does anybody second 

(There w a s  no rssponse.) 

m D c x I M :  Nosecond. 

motion? Would you read the 

:3 
.. . - -  

PEl, SaLE:  It bas 
%-st b e ,  we put 

been moved by Pr. 
an astcF;sk hcter 

34, the 

I 

' 9  
. .  
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F A :  The verg f k s t  ward you Dee an t h a t  is aatxte.u Put a 
footaote far that. 

DE, S U :  The b "acute," we pt rn aster5sk for a footnote - 

(Gcireral nsponse: A p . )  

CX- DCRTX: bntrnry, the same. 

b e r u  w a s  no opposition,) 

m: The motion is carried, Dr, Stoae, -that is a typo- 
graphical error, thst utatcneat of -, 

Are there  spy further comments before we proceed? 

We CILP c b q e  tbt, 

* .  - .  . .  (%ire was *no response.) .. . - .  

C- D m :  *The Qdr n d d  
ceytanes of #Ss, . 

entertain a motion, then, for ac- 

IX be adopted. 

C B m  DQKPI:: 

PRO H u m :  I anrld l ike  to emptra&.ze again, that coaldn't sane 
statuneut be p r r t  in that this is speciifcalLy f o r  HQ)A and should be 
uot considered if it 3.s applied t o  a k g e r  number exposed? 
this m a p  be quoted as o recamendation. 

C H A E l f A N  Wfm: The Sac39 are the same, 

DR, R O B L n  EVANS: h d  there is no recaEEnendation here, It is a state- 

Is there q discussian? 

Otherwise, - 

- 
m e n t  of fact. 

~ A P S A N  m: , SO it -1% m a k t  any dufereace *ether it was by 
accident or design. 

DB, HOLLAENm: large number o f  ma, 
I think more asphasis would have t o  be put oa possible gerxetfc eCects,. 

If it means au exposure of a 

MR. SmCNS: 
m d l .  xxmber of mea are q o s e d ,  that the resu l t s  are  conparable? 
assuaptioas .are correct, 

k D m :  
thousand. We dll t h h k  t h b  X& b p p ~ p ,  whoever usbg this. 

Isn't it t r u e  that iL' a large d e r  of rum or a vezy 
The 

It doesn't &e azrp diffcrclce mbther it i s  ten or a 

- .  
. .  . . .. -37- :_ 2001018 

: v- I . I 
e... _. . 
L;- b -- 

I 



. , .. . .  

9 

, 

.. 

.. - 

.. 
, .  :. I - .  

.. . 

. ... '>.. . .i . .  . -. 
C% - . 

" ' 
.-. 

3 ' .  

.-- 
i 

rould hg.rrr to pick the- hezard at  a dfffurat 
t h a .  Ill& t not up to us- 

- 

-AN m: Cant-, the same, 

YIB. SmOES: b t  m w e  pot- au? 

CU&UW m: 
Sectiaer R, as corrected, 

The m o t f a n  haa been made and secunddthat w e  adopt 
It has be= made and secanded. 7 

. -. 

11l those i n  f k r  say 

I 

Dr, Stoas, 

DR. STONE: 
different tfmes, quite h e a a y  &sassed 'at the  meetixag of the Ececu- 
ti- Committee. 

There a r e  tno vexy peeineat articles that h w e  been in the l i t e r a t u r e  
recently op this probleu, which I w i l l  n o t  take your t h e  t o  go into, 
unless pou wanted to do SO. 

On Febntary It, 19t8, aa ar t ic le  appeared an the "Sthics- W e e  the 
S d c e  o f  Wioners  as Subjects kr Medical Expeximeuts,n by a cam- 
d t t e e  appointed by Governor Green of  U o i s  ia connection with *he 
human cxperirpcntation m ~r;isoners at the prfsarrs of U o L .  

The problem of &at* htrnans has b e m  discnssed at 

. 

- .  

.. - 

. .  

&re recerrtly, kr July of  1918, Dr. Itrp ,pbUshed M &-ids h SCmeS 
on The & t ~  and u c s  o f  the Use of b a n  Subjects in U c d  ' 

Dperbc?ts ,  Both o f  these a r t t c t s  were taken h t o  cansideratim iP 
w i n g  forth a generd. mot* o r  @nerd mort that we d d  like 
to br-bg here, 

zoo1019 
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'The use of haman beings as OqcPimePtal subjects &as be- wmteaancrd 
kr t h e  past when infamation was needed that could not be obt-ed kr 
any a ther  way. 
vestfgatcd by &al experfmeatation. 

'*llhe -A Medical Ad-sory C a m i t t e e  on the Radfatian Talermce of 
' - U t a r y  Petsarp1el  is attemptine t o  es tab l i th  what w u u l d  happea t o  
haps when necessarily exposed at infrequent times t o  car ta la  amoupts 
of radiation tihat are high h t i v c  t o  the dose set up as the maxbwa 
.pcrdssibla dai ly  or weekly dose for workers constantly w o r k b g  where 
radiation cxposure is possible. , 

"3he'dosei are, however, relatively lorr with hlation t o  lethal doses. 
A review of nn4nll ucpex.fmcnts has shoun-that not o d y  do Minals of 
various species differ in their response t o  givm amounts of radiation, 
but  also t ha t  animals of d i f f e r e n t  strains w i t h i n  a given species dfi-. 
fer.. 

The danger of the  aperbocnts  mst be prw%ausly fn- 

. 

. 

*It Fs therefore impossible t o  predict with sufZicient a c a - a q  what 
rrill ha== to a s ,  

"The exposure of sick to ra&atioas t o  the total body with 
therapy as the object2ve has provided some indicatian of haw sick . 
people respond., but such therapeutic t r i a l s  have shm also that t he  
response varies grea t ly  with the c2Jsica.l condition of the patieat. 

" A  few accidental exposures have prodded  a Iit&ae information as t o  
how relatively healthy people respond, but the d e r  of .bdirLdual.s 
so exposed has b'een t oo  few to provide s t z t i s t i ca t3y  s ignif icant  re- 
d t s  and the  cunditions of aposure are not sufficfently w e l l  known. 

"The inforzation desbeti is SuZZiciently h p o r t a n t  t o  the saZet7 of 
t h e  U.S.X. that we beEere  t h e  use o f  humans is justYied. It is - 
understood t h a t  any su& eqerimentation would be c w i e d  m in ac- 
cordance with the  prkk$.es laid dam by the Judicial  C c u n c S .  of 
t h e  A.U.A. in 1966 as follows. 

0 -  
. . -*st,  tile vohatary c o n k t  of t h e  person on whom the arpdaent  

is t o  be ptrfomed mast be 0btairred.R 

I added in brackets here what i s  not ia t5e Judic ia l  Council's repofr, 
t h a t  volunteerfrrg OEiSts when a person is able to say Yes or  No e t b -  

. a. out fear of be4=rg punished o r  of being depe-ved of pr5vieg2 .s  due hin 
in the oPcZna-jr carse  of events. 
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STOEE: 'We can ia&de thua as references at the bottoat. 

fS there any ~ c o s s i ~ ?  

DR, STQKE: Dr. W y r e p ,  who is a member of the c d t t e e ,  but who was 
not cantacted before this was read, has asked tkt w e  add in here a 
request of the b d  Semces  t o  arrange f o r  it, and that the expert- 
nents be unclasslffed, 

DR. FAILLA: 
classifkatlon doesn't mean vtv nruch to *Ae avexgt  k d z v i C - , a l ,  tka t  
the i=fo.--,aticn be nade avaiLable a t  be msst+-zCed. 

DR. STOHEL The iafar=ratian obtained be mstz%cC,ed? . 

I think it ought to be mere de,cinie thsll that, sizce 

,. . I a. SZELES PP-: I u d d  sag not only the iz?&zatlan obtained. but .. 

. .  

I 

> 
. -  

the-qexfaeats  as w c l l .  f tM;rk it oe+ rZrportant fn santtrhg of 
this sort  that t!!erc be no suspicion that 
cove-d up, that it ft all being done o p d 7  and stra+ehtforrrarCly. 

EL, STONE: I M twclassflLed, 

fs being hidden 07 

. .  

DR. F m A :  That is *Ae mrd, yes. * * 

nri. STCNZ: And that t!!e qerisuts be m W s i % e d .  

: . '  2001022 
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m . ' m :  The tcc!?dcal tezp is clmdSbd data? Is the egM? 

GLAEUAN m: 
open for U r ? h C f a n ,  but not necessarily the _orotocol,. 

If parr put that  as data, I map t h e  data *&ea warrld be 

. DB, IH&mLL : Would it be bet ter  to u q  cmrcstricted rather thm M- 

Is tht correct? 
. c h s s i i i e d ?  QassF'icatfon, as I uxderstand it, is a n.ilitary tern. 

. .  
- a i m  COWDI: blot necesssrily. . .  .. " .  . .  

- 

e* 
- 

. .  

. .* 
.. , . 
'I. . . 
. ._ ... , .... . . \ '  

. .. . .. - 

PB, 
a t a x y ,  so we have t o  use t h a t  phaseoloep. 

PB, I 
mi %st raucidiug whether someaae.clse aught nat to hold tsc  b q  alone; 
with us ui th  hgard t o  making such a recoaxendation, 

WAEEZ?: We are as- that t h i s  be u n d e a k e n  by t h e  

One other pofat I ruuld.Uke t o  aake in this regard, 

Prevfously In medied cxperimcats t h e  physicians apd doctors hcve made 
arch recamendations because the problem was p r h a n l  * y a m d i c a l  one, . -  I think this 'is sanethin6 larger t h a ~  that. It is ' r e i ~ ~  not a medical - problai'aloae. .It: has t o  do with hou critical thfs is w i t h  regard ' t o  

. safety to t hena t ion -  -- 

Therefore, it would secO t o  me that 'the recammend&ion Ought to comc 
not oaly from th is  committee but from some other larger argan5zatian 
that has studied a d  recognized the &t i ca l  natart of this, 

CEAEUbN m: If we accept th is  and pass ft an to =A, they nould . 
have t o  get recommenda*ions, too, prubeblp from tbe m i l i t -  personnel, 

. .  

We hme no other boey t o  c e l l  on t h a t  I kumr of for. this partieplar 
purpose . 
UR, m: 
this t hz t  some other agmq - 
DR, SlCE:  I don't ttrirzk t h a t  is neccssazz. 
together  f o r  the puqose of deciding what re w a n t  to do, whet. we +a 
should be done. 
other advice, they can do it- 

S h o u l b ' t  there  be a recarstaxiation in t!!tre dag with 

I think we are gathered 

If anyboe w a n t s  t o  do it, t o  get other a u t h o r i t 7  o r  

. . . ... .. H .  . .  
MR- WARD: 
that up thmrgh t he  c h n n e l s  of The Swgeon Gexral's OZZict, so it 
would be an of f i c ia l  Scgeon's rac=e3datFm. 

DR. FAILLil: 
s c e t 3  of thr csu=t?. 
guarded - I 

I thfnk, t o  aarrer that questfon, N Z ? A r r i l l  cef,a-hLp take 

The thing t h a t  bothers me is U s  is l inked wi&A the 
I dcn ' t  t b k  t%s Lzfor=ztlm Shortld be Safe- 

.DR. STOKZ: I df&.'t s a y  s z f e ~ a a .  SufZfcimt fhcorzatica for *de 
safety of the U.S.P. 

, 
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for the Reoatiarr of Crrreltp to A u i n ~ U ,  or samethiag. 

lhpbe R; shauld go a U t l e  dm abuut b F a h g  it t o o  mefr aut fa the 
opea ii it i s  that *tal. 

RR. - S7ANS: 
it doesn't nant t o  be cantealed, as Dr. Shields W a r r a r  has sdd. 

We dcar't have to advertise it, but at the same tfPe 

DR. STOKE: That partfcP3rr problem UOUU be a problem for the  people 
' -actually 'doing the 'eqxrbents rhea ft &is therb. 
-would be that ,it be d e  mailable. 

Our rtcumhrdstiorr 
. -. .. 

DE. FAILLA: I think if you said %igNy desi-able" b s t e a d  of nneces- 
sarp, * I w a u U  be more lncliaed to eo daze rrith it. 

DR. STaaJE: 
the  rrordlng. 

. .  

aSufficienflp -ant for the safe ty  of t h e  U.5,A.W is 
It doesn't Sap-ab8Ohtdy neceasarp. 

DB. S m :  

DR. F m : '  Pes. I am not sure It is, for t h e  safety of the  cawtry, 

The hnmm acpertaentatiau is necess-, 

UOW, 

EL. STONZ: I Cith't put t 5a t  there, 

DEL FAIXLX:. But it is in the sane statcnent. 

DR. STONE: If you dau't'thfnk it is necessaq for tlre safety of the  
e m m t q , .  w h a t  do pw think it f~ necess- for?  . . .  

DEL F U :  
desirable. 

I don't t%nk it is srrar'aecess&7. f tN3k it is kighljr 

CHASWlN WHDP: W d l ,  franx the origin of radiology or radiation, 
h-s have bees  used for ever$Aing 00 t e s t h c  and e o u s  -gs. 
W e  thought it was necess- thcl. 

* 

*DR. STAFFORD BAR!.!: 
we don't have data to give C L x  r e c o u e n d a t f w  to m b ,  and we 
$n the  same bfnd as p u  art in the therap? c'i-?ic. 

One of the .t=Publes ~ t S  ~ l t -  deheratiorrs  i s  

I - .- . .. - 

. - :. 
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Unless you 'mow uht  m- dose is  and where pon can q c c t  dam*+ and 
what p u  can do t o  amid it, pou can't conduct a logical  seqpeacs o f  
treatauzts, Hee caa't c0;nduc-k a l o p i c d  military program ualesu  
pou haw.  

1 think that w e  are all mare of the d 5 f Z d t T  fp establlsbing points. 
I dcrubt whether aaybod;r liere would w a n t  to subject  anybody to  hOO r, 
but we ought t o  lcnerr what the s y n r p t a  are froa rrmall doses. 
that fn a rrap necessary for the safety  of the cuuntq? 

Ope are not & concerned here w i t h  =A. We are. go- to h a w  p r e y  
so= a Larye c i a  d e f w e  program where these sarae dosage levels 
be batted atoupd, Are ne h o h g  to agree that 25, maybe 50, r exposure 
is rot,& d o i n g  saaething for  a cfv3lLaa ins tUat ian?  

h i t  

PL, FAIIlLAi 'I agree that it would perhaps have psychological value, 
aad pou could then say, We did  expose 100 people t o  200 mQlf.gms, 
and we found that within two or three years it didn't make dif- 

- f e r u 1 c e ~ ~  But yuu h o w  that am. 

hiiimw DCIWX: DO we? 
\. . .. ' . . . .. . 0 .  . .  

. .  
DEL. F U A : '  ; Xes, I think we know that nw. 
h a t  is  the period of obsemtion? 
ane year, I think we knm now that there isn't g d n g  t o  be aqp a w e -  
&Le effect. 

DR. STONE: 

DR. F m :  
sane of these people rrill develop spnptom. 

C X A E !  DOWDY: 
ZOO r total.  body radiation w i t h  gl hour's time, or a ha l f  hour's 
time. 
howi-,g h m  to take care of  the casualties. 

&t then, t h e  question is, 
If the period of obserwtion is 

We had a discassion here t h i s  morrzfng - 
But the etfect kr tkazty-five pears, we dmlt how. Hafie 

I don't  think we knm what rill happcn to  a human at 

I thi-k it is very tritcl, when it comes to  c iv i l i andefense ,  in 

. .  

. .  

If 90 percent of t k e  people &e at 300 r, or 200 r - we rrill use that - 
then it i s  not nofikwtxile t o  spend  yo^- medical efforts 'on that grou.p, 
and yau pt your efforts on the ones that you know are going to have a 
high percentage of them Uving.  

DR. FAILLA: 
But, accord'ng t o  the resolutian, it says there, for eqosures, 
in comrrarison to the lethal  dose." 

W e l l ,  200 r would not be a s m a l l  dose in camp&son rrfth the lethal 
dose, 
thirrk we k.ow now'what we might q e c t  f&=.Cm mclr 8n q o s u r e .  

C E C ? 4 N  IXXDE: 
and pa+AzLlr oc si& peofie. 

- 

M. . .  
I took 200 r because that would be on the borderlfna. 

. 
So L ! i s  wozk would apply t o  sclpetkhg &Le 100 or 150 r. I 

What we p i e h t  expect b an octrapolation p&rtiaUy, 
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I1B, F m :  

DR. STOHE: 'Ihat i s  i a  a mapth's the. T b b  is acrtte e x p e a ,  200 r. 
I agp say that we spec f i id ly  r u c l d d  frorn 
of just what e q d a e n t s  were aecessariiy done fp the period of ob- 
scrpatiou, t o  get fi we could, an agrttmcat an the Idea that htmrn 

Dr. S t o M  has a radiation of 300 roeutgtos, . . .  3 
report a discussIan 

8 3 K p ~ & S t i o r r  shosau go o r l o  - 

.. 

.. 

_mea, if the gmup docid- that they mutt to, t h i s  aitemoon, fn dis- . crrssky epecif ic re-aadations, dfscws what should be done, that is  

m: ~ r i  Stone, v m , ~  it w e a m  pur statement there t o  ' 

rap t o  the cumdtteo u a whole. . . ... 

alter It so that  Dr. F U  - 
DB- F m  Say "highly desirablen? . .  

CHAIRNAN #xmp: Highly desirable, That wouldn't weaken our proposal 
an?, nould i t ?  

. .. -. DR, STONE: They have got  to be pretty nearly necessary' before'pou go 
.. 

. to giving people 0 

PRO FRIEI)n:  
the dosage levels?.  Isn't that where the %ecessnry" =es fp? 
say it is necess- t o  do hxzman'kxperlmcpk in order. t o  ilx these 
levels, and it is sufiiciently impartant to do hxnau eqerhentation, 
Isn't that the w o r d i n g  ai, presaat? 

m- SPOKE: Via, the wording that Dr. FaS3.a i s  objecting to i s  tn 

- . a  

Isn't that nccessarp there with regard t o  d e t e x d a h e  
Pop 

9 
- - one paragra* here, It sap: - -  

- .  T h e  Laforpation desired is  sufficiently * o r t i t  for t h e  
safety  of  the  U.S.A. that we belleve the use of humans fs 
just i f ied.  

IU other  wads, ycu have pot to j u s t ~ y  nm pcu tank t i ~ s  is aeces- 
s q .  I thh!! it is necassaq f o r  the safety of the U.S.A. If the - 
C a m i t t e e  doesn't agree with that, ne cazl =end that out of there. 

I 

RE, STAFFORD YTARE3-l: That is a pretty conserpative statarcrt, whp 

good idea to have it unanimous, if m CU. 
/daP*t you read it and see?. If t s s  is so important, it would be a - 

DR.. TITUS ZVANS: 
u n i a d .  exprkeuts and what we have ~Z%EL p a t i a t s  i s  not any good 
a l l ?  

By s e n e  it is "necessary, * do you mean all. the . 

DR. STONZ: 
to pet some h a =  m e r k a t a t i o a  t o  take us over the gap, is  what it 
amounts to .  

DR. TITDS ZVAXS: You 
w e l t  set  t h e  r e s u l t s  pou g o t  from these b a n  cases alone, would 

oh,' no, that h ' t  stated hem', IL, is stated that w e  need 

vie have foujd that. znirJa?s -7. 

3ut 3ou wouldn.'t yt all the  m a s i s  ou that. 

pau? 
2001025 . . 
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m. T f T D s  ET=: kt w d d  take  these results, these data, (u t h e  
standard, and yuu would put Cmpha8i.s oa t.-; aad a r t P t t  yuu afraid 
that you might ooera@asLze thait? 
m s  in t he  f i e l d  w v  carefully. 
erpphasbbg the detafls of ft& data. 

DR, STONE: kuia let's look at wh& w e  are lookfng at here, 
that p u  m't be able t o  ~ Q d y  genetic effects QLI these people at all, 

I mean,  w e  cau't measure these 
Then is a p o s s i b i l i t j r  of over- 

I agree 
' 

so far a t h a t  i s  cwceIpecl, that is rpled aut. 

* '  Bat for t h e  purposcs t ha t  we want  here, t o  expose sane k d i v l d u a b ,  
. pu w i l l ,  assume that genetic e i i e c t s  are going to take place- . What 
pu rant to €maw is, nhat i s  s i n g  t o  happcrz t o  these people. 

1. 

We can ' t  get  my agreuent here OD what is going t o  ha-en. 
want t o  put in that 200 r rrill Idll some people, and others s q  we laam 

- be able  t o  ta lk  i n t c f t t l y  ahout t h i s  at *a, and 3.f this pro$& t o  
-A 1s to go .ahad arid they are t o  ask 
able to sap . to  these people, VPe have -sed 100 men t o  25 r, Bpd we 

Some people , 

u b t  w i l l .  happeu at 2OQ r. That -1s evidence to me that 'if we rant to. . . .  
* .  

to go, you w a n t  t o  be - 

4 

did it five. years ago; They are  perfectly all r55ht now. We- c a ' t  
-detect  anythlne." 

. .  DR, ITTUS EVANS: I- just have the feeling that we come t o  regard 
that as d e r  cxp-, and w e  \rill sgp, mt was the results 
thsp got ever there, but I f  we had dare it at five places, we w o u l d  
feel better about 5t.u 

IIEL. STOHE: 

'CIR. FAILLA: 

CHAIFXAN D3;'(Dy: 
proble2. 

MB, WARD: 
sure we tu. understand what we are  discotsi'on? 

Let than d o . ' i t  at  five'plsces ii they rant. 

That is i m m a t e r u  t o  the question d e r  discussion, 

That 5s a d i f f s r e n t  We are gettiag b t o  d e t a i l .  

- 
It=. Ckaknan, could we ha& a t  read a g a b  so that we are 

dZTAlZWN DcrmP: . W o u l d  =.read your note again? 

DB. SMNE: 
be- cmriteaanced in the past whcn infonaztian was ueeded that could' 
not be obtained in any other way. ma danger of the  exptFiamks must 
be previously hvestigated by srl;pal eqer'pntat.iw.a 

"The use of human beiaga as expeF45aezxtal subjects has  

That it poor &gXsh, but I thf_nk tha t  is t 3 e  idea. 

"The NZPA Xed5caL kdvisorp C d t t e e  on t h e  Radlatian Tolerance o f  
U t -  Personnel is a t t a p t h g  t o  estabtish what would hawe. to 
d s  nhen necesss-27 q o s e d  a t  i=,qreqaent t h e s  t o  cef,& unouats 

i 
I 
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- /  
of radiatfau that are hfp;b re la tLve  t o  the dose set  up as the 
p e r d s s i u e  &ail7 or weekl7 dose for workers cunstaatlp mrkhg where 

The doses are, huwever, d a t i v e l y  luw with rclatiun t o  lethal doses. 
'A m e w  of suimal a p r i m c n t s  has sham that not anly do adaab of 
&aus speciu  differ in t!ael= response t o  givcrr amounts of radiatfaa, 
bot also that anisals o f  d4fe-t  strds , n i U  a g i v a  species &*- 
fer- 

. 

e p 5 - e  i s  possible- 

m e  exposure of si& fnmrans t o  radiations to  the to ta l  body lrith 
theraw of the objective has prodded some h d i c a - 0 ~ ~  of how sick 
people respond, but such therapeutic trio ha* showu also that the 
response &es greatly with the U c a l  condition of tho patient. 

'A feu accidental exposures have provided a U t t l e  Lzfo=tion as t o  
hew rclatfvely healthy people respoad, but the 13pzober of i ad iddus l s  
80 -sed has be- too' few to @de statistical3.y signifLCant rc- 
sol- and the conditions of -sure are not sufficiently w e l l  Imorra. 

'*phs iniorpacfoa desired is  sufficia& I x p k a n t  to the s a f e t y  of 
the U S A .  that w e  beUeve the use of kwaaas is justified. It is 
understood that any such experinentation would be carried un in ac- 
cordance *-th the  principles laid down by the Judicial bundl of 
the L L P .  la1966 aa fouOrrs: 

*-, the .pdksntary c u r s e  o f ' t h e  person an nhapl the ocpsrirncnt is 
to be perfarzscd mast be obtained," 

I might do w e l l  t o  leave that -'other sentence out that I read '3n there 
because it isa't part' of the Judicial CauricU.~s.mliag. 
l e w e  that out: 

'9.e v o h t a 7  c z s e n t  of tkc  Ferscn on whcn tke  expzr;i=er,t is t:, be 
perfone5 z s t  be obta-ked. 

usecad ,  the danger of ea& werhent  must ham beem p=uvioUsl7 in- 
vestigated by a a b a l  e x ~ e n t a t i o n -  

8 

. .  . -  

. -  

So, ii we 

"d, - the q c z ? k z e n t  mast be perfomed under proper medical protec- 
t i o n  a d  mmaeucrrt. 

"h e m  of the above we, the m d e r s  of the N 3 A  M i c a l  Ad+-sorp 
M t t e e  on sadfation Tolerance of U t -  Perf-&, here- UC- 
press our belief that .husan ap?ri'hentctio= 5s necessL7 and request 
&e Amad Srrsices t o  arrange for it, and r t q e s t  that the q F L -  
m e a t s  be rrr?clus?ied. 

We could =@e no+- that last sroter.ct and recoczxd thzt t h e  exprL- 
raents be uncLassi5.ed. 
can ret-end it. 

We rou*t hzve any csutrol Over that, %ut we 
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DB. -: 

to  the  le thal  dose? 

W A N  m: 

Dr, Failla, yuu don't rant to 
. the leocl of ~srfmsotat ion t o  above that 

T h t t  is s o ~ e t h i n g  that is 
B0-g to. do - 

and sccanded, Is thera ang 

DB. K3Z.L: 
In rdatioa t o  the lethal dose; and both Dr. F a i U a  and I f e d  3.t 
would be too bad if pou are not p d t t e d  to run the experhcnt up 
fn to  the level of 200 o r  300 roentgens, 

You would put it iP this report, that the doses be s m a l l  

. - .  . .. 
* ~ ,  STOBE: I d y  had two def in i te  s t a t u & =  tbat came back. that ' 
were mafled t o  me. Dr, F r i e d d l  stated he thought f t  oacht ti GO up 
to 150. Dr. Cant- t!mugf.t 50 was the lkit. So tlrat is  why2 . 
lert out apytbing except the g m e r a  statakt.  

PR, STAFFOED W-: I tW that could be left to a capmittee th& 
could discuss  aud argue this uut, 

QfAlEhlV DOCCm: I t U n k  if we g e t  -0 t h e  detai l s  of it and the 
dosage - .. 
DR- m: I don't thhk that i s  a detail. I t h h k  thxt  that is 
an unfof-asate -Lation, if you feel thtt  rou have to st it iz, 

& - -  . .. . .. 
DR. STCXEt 
when necesrar5.y exposed at infrequent t b e s  to c e a i n  amounts of 
radiation that a r e  high re lat ive  t o  the dose se t  up by the m- 
pemissible  dadLr.or wee- Cose- fo r  rrorkers conttaxzuy at?oSeC, 
doses a r t ,  however, relatively lm with r e l a t b u  t o  l e tha l  doses, 

"In atteqt i ie  to establ i sh  *at w c d d  haupa t o  humans 

The 
. 

Nm, we can lqave tht sentace out rather easily, ii you n e t  to. 

DR. N3fZLL: I move an amendzest tSat we leave that scltence out. 



(There was no uppodtion.) 

. .  

/ , 
in iamrr of the emcnealcat say 

the same. 

We aught t o  leave the statemeat as broad a3 possible and ia the &tails 
o f  the protocol, 
'1could be helpntl. 

There l a  oaa othcrsuggestiaa I would llkc to make In rtlatiop t o  the 
rmopnt of acpdence uUch IS dted. '&at is, we hve  a considerable 
-mrmber of kdtwiduals among the Blroshba and H s g a s J d  survivors; but 
the dfifintlty of estimsting what the dose levels they mceived were 
is very great, I think that, d e s s  some mePtioa is made of thtt, it 
might not make aur case u strang as ot!acmise.- 

I think if we could each see t h i s  individually, it 
.. . .  . . . ..: . . .  . . .. . .  

. .  -. 
m: We are r l w . p r a t t p  s c h e ~ .  

doaft we *odjourp now - 
QilllflLvLN DDiVDY: 
for action. 9 

We are'gofng t o  have that typed and b r h g  that up 

Also, 9r. F U a  brouzkt alonr some proposals which he hzd m i t t e n  out 
and dfdn't get t o  =e, but brougkt the3 w i t t ?  h h  'ccdzy. 
these around. 
not, 

We w i ' l l  pass 
I don't know whether tkere  are enough to go azp3w.d or 

T i l l  ,pou also read ',oat during the noon huur. 

DR. NiZ'ZL: Do p u  uant to  offer tNs ,  too? . .  

C H A I 3 l A N  LEGY: I don't think so. 

DR. -: 
who havu't received then. 

CRAE??AN E m :  
*st tp* w e  orill do %s take up Dr. Stme's  rscam=dation 4 L!xa 
car=p on wi'h the researcS probl- w e &  I have already cbEu1~ted. 

I don't w a n t  to  ge+, into Uat, 

I wondered if , p a  wanted me to distribute these t o  those 

You caa do that if pcu w a t ,  for infors;rtfon. The 
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. D L  RO- EPAE: How lorrg rrill that  take? We are In the middle of 
t h e  tcrs *ht am, pou how. 

e m  m:. We n i l l  have it ready for your class a& par. 

If we could use ft once, - .. 

- DE, RCBLKI EVANS: I w a n t  it tanorrow. I have twenty-thne s t u d a h  -.. . * - .  . w h o - w a n t  it tmorrarr, - .. - -  

2 CBAIRU? D m :  Do we have a mo&n f o r  adjournment? . 

DB. ma: 
at t h e  other end, 
and a d j v  at a quarter after twelve, f t a i g h t  be a l i t t l e  bet ter ,  

QIAI?W&I? m: -We are 
least, t o  revise this report of Dr. S t m e ' s ,  

I w d d  t E n k  that it might be be t t e r  t o  save t he  t h e  
If there  is samethiq we c m  spend a h a l l  hour an 

-* 5 3  
to have t o  dismiss s- of thm; ut 

. .. - - - - -  - *  a .. -_-... 
I mn: Couldn't they do that ck- t ho  lupeh h? .. 

. DcrrJp: Why don't we s a y  we come back at .1:30?-. We w i l l  ga in  
another fifteen minutes. 
we say we yeport bzck at 1:30 and then we won't interrupt  tha t  perbd 
for d is cu ss icn. 

If t h a t  is agreeable, w e  xill rtccxve=e at 1:30 rather than 2:OO. 

Cax we all make it back at l:3O?' Coul&'t 

- 
. 

- ~ 

(Whe~eupon, at E:&S a.m., t he  Camittee recessed until 1:30 p-a.) 
.. . I . .  . . .  e. . -  

c: 
_ - _ I  

. . .  - . 
I 
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DolsDT: I Wak we had better cane t o  order mzd proceed w i t &  
the buakress of the afternoon, 

I belleve pou tach one have a cow of the rsp* of the Caundt'ree 00 
b m ' F e r ! ! t a t a t i o ~ .  I think w e  w i l l  hima Dr- Stone re-read that, 
m d  polr CLID follm it apd C& of tUs partitular piece 
of business. 

I& STONE: has been slSekly reworded sfnce I read it this m u m b g ,  
aad you dl have 8 cow fn pour haads, 

"pllhe use of hrmm beings as uqaofmerrtal subjects has beerr cauntmauced 
In the p u t  when infonuttian was needed that c d  not be obt-ed in 

+e NEPA Ycdics l  m o r y  Committee an the Ra$iation Tolerance of 
IKUtbrp PersonnJ. i s  attanptbg to establish w h a t  rrlll happerr to 
-s when necessarily exposed at Infrequent times to'aammts of . . . . . 
radiatibn that are Ugh relative to'the dose set  up ak the mlldnmm 
.pemnissible daily'(or n e w )  dose far uorkers coastantlp uoddng . 
where radiatian exposure .ij possible, 

W e  have l e f t  oat the-seofcnce-about relation t o  lethal doses. 

"A review of e a l  eq&cnts has s h m  that not only do admals 
of VarfQUs species U e r  fn their reupozue to Lfvul m s  of radi- 
e o n ,  but also that anhala  of different strains nitbin a given . 
species dfffu. 

qt is therecore kpossfblc t o  predict with sufiideot aCCnrSC7-whSt 
~533. happen to  humans. 

. .  

.3s 0th- wrp- 

. .  

"The exposure of some sick humans to  radiatiw t o  the total body aith 
t h e r a q  as %he objective has p v i d e d  some indication of how si& 
people r e q a z d ;  but such tSerapeutic t 5 a L s  have s h m  &so that the 
response v k c s  ereatl.7 wi'yh the ~ ~ ~ n q t a l  conditian of the p a t i e t . 1 '  

me next a s  is s-htly atered 'qain, 

- 
. 

4 / I 

. .  .""A few accidental q o s u r e s ,  and the.mass. ucp3ursls at h s t x h e  and 
Nagasaki, have prodded s a t  krforzation as t o .  how relative17 heal%* 
peuple raspon&; but a c  conditl-s o f  those q s u r a s  are not sufif- 
dartly W d L  laLoun." 

We put brackets around the  sentcace c a n t k g  some questlano 
see such difference w h e t k c  i', is i.E or not, n h u  we c z e  to tkt  -A- 
fomation at the ad, 

n(The inforzmtion desired is sufficiently @ot,ant f o r  the safct7 of  
the U.S.P. that w e  belleve %:e use of  hum= ld justL5ed.)  ?????'I 

I don't 
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- '2 t k h k  fi take tbe last paragraph where w e  recanmen the use Of 

. .  

0 

bpmrps, you- ana Bsstune that w e  a& k i n k  it t OS e f i c i e a t  *or- 
tanct to  do it.' 

'It b essential that any such m e r i i a t a t i a n  be carried 00 h ac- 
cordance w i t h  the principles lafd donn by the Judicial Council of the  
A J L L  3n 19t6 = follows: 

1, 
be perfomed must be obtaisred. 

Z 'Th dmger o f  each axpdamt 
gated by aximal cxperfplcntatl~. 

The ooluntary colu&t of t he  persap m whom the erp&acrrt is t o  

have been previously idvestl- 

.3. 
sad manstemcnf. 

The e x p e e  mzst be per ioned under proper m d c a l  protection 

m& piew d i  the above we, the maers  of EPA ~ ~ d f c a ~ ,  ~ t r l s o r p  cam- 
mfttee an the Radiation Tolerznce o f  U t a r y  Personael, hereby recam- 
mead that b a n  expuimmtation be c&ed aut, 8ud advfse W A  t o  
're&est 'the kmred Services t o  afisrrge for  it;' aad fbrther recommmd thst the ap-ents  be unclmsifLed.a . .. 

Y'ou wiki notice 'a Utt le  change at the end there,  We .recammead that  
they be d e d  aut and advise NZPA to request the Armed Services t o  
k a n g e  for it; and r u s h e r  recommend t h a t  the e x p e r h a t s  be unclas- 
U e d .  

I f - w e  might w5thdr;a  the former motion w k c h  was on the Poor, I 
that th i s  report, w L t h  the-seutence at the top of Page 2, that is, 
the oue irr brackets, be taken as the report o f  the whole Advisorp 
Committee. - 
DR. ROBLZZ =JUS: 

- . . 

. -  * a .  .. - 

. 

If poa omit t ha t ,  you don't get any connectiok with 
t h e  bottotn of Page 1 and the  next sentence w Page 2, 

EX. S T E G 2 9  W A E 3 1 :  
1s essent ia l  t h a t  any e x p r h u t a t l o n .  on bans b e ' c e e d  on, that 
would make the  connection, w o u l d n ' t  it? 

DR, XIELEX EVANS: ~t the top or ~ q e  2 you c o ~ l d  leave aut " f o r  the 
s a i e t 7  of the U.S.A." W o d d P ' t  t ha t  be a l l  I',ght? ..The infornation 
desi-ed is  s u Z l c i m t l y  inportant  t h a t  we b r l e v e  the use o f  a s  
is jtlsti-.?led." 

If you cbrngt t h z t  nwTr seztence t o  say t h a t  it - 
* 

FRZEDEU: There is mother point there, too.  Down at  the bottom 
If it 5s reall7 tha t  inaor tant  r e  recornziezd thzt it be unclassified. 

f o r . t k e  s&Cstr of the United States ,  scslebod? e g h t  =but that  the 
p r b t 4 g  of suck &-tical data aught t o  be C'assified. 

Therefore, I tW I w o u l d  leave out either the phzase "for the s d e t ?  
of the U e t e d  States" o r  leave the whole sentence out ,  

.. 
_.I 

*.: :- 
ah:.. - S I -  

- 
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€RED=:- I redd muvc that it be d t t e d ,  

W-: I secund it, 

STONE: 'Cm we leave it out as a mot& aad just ater 
to the'opiaion, and then see f i  we can pet a uzuahous 
a s a l t c n d ?  - 

C.. 

Smata'oot the brackets aad screch out ')the safety  o f  the U S A . '  
Than the top of Page 2 nfll readz 

The i n f a s t f a n  desired i s  snfficfeutly inportant thht we 
believe the use of hnmans b jrrstiS%ed.n. 

- 

. .  . .  
. .  

Scratch'out the-brakkets' and 'the &eJtiazi m k l c i :  
. 

0 

~ ~ , ~ r [ 0 l l 5 : . 1 - t h a ~ ~ o i t h h ~ n m m i t t e e 0 1 ~ ~ -  - 
m e n t a t l a  be ace+ed_as the report and opizliap o f  the entire Adds- 
Caml i t tee ,  

CRA1R31AN D m :  Is there a second t o  th& motfua? 

.. . . 

DR. ROBE? 3AVS: I secend it, 

CHA- COKIK: 

(Bere mu ao response,) 

m: 

Is 'there any discussian? 

.. * .... . . .  ' .. 
If not, t iose in i-r sgp n q i - 8 .  

(General res-e: Aya.) . 

CHAGZllCIN m: Thoseopposec!? , 

* .  , -  

(There w a s  no opposition.) 

C H m  DbmU: . The motion i s  car r fed ,  

Art w e  ready to move on to our regular a f t e n o m  agmCa? 
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There have been mcme others come fn to me l o c a y ,  and also  br. F-a 
haadad me hls thit mornlag. 
o K t l A e  that I-have. 

On Paw 1 of that there is a correction t o  be made. 
rrtatanent, Wethods for Detecting the Degree of SeasitLvtw of Mi- 
sals t o  Radioactive Ecposures,N lcnock out the bracket there after 
'Darrdp, and b e &  Fdlla's rum+*- 

DE, FBfEDStL: .' &at ,is thet? 

C R A I R U ?  Do7;Dp: "Suggested Research Pr0bicms.N It L the capg I 
msiled to yuu and asked you t o  bring t o  the meet-hg. 

DR, S3K.E: 'we have aue =ore copy left, 

CRAXRUN WADZ: 

m.*FARLA: 
to everybody hem. Why bother with the names? 

I have uadertakea t o  fit these i p t o  the 

h the tYrst 

- 1 -  - .  . .-.. - 
. .  

- .  

Does ssywe daJira thst? 

Under It- 11, put PaU2.a '~  m e  uealn, 

Do we hspa to do that? Most of these thfngs are obecras 

CEAEUAN m: f just thought it w o u l d  -Gate ytho s m t  tbut h,. 
and I t.-ied t o  hte-ose those oa the spec5fic sheet,  

I;iL. FAILLA: 
g a g  thmugh t.%S thing. 

ClIAlSlMAN DcRlmr: YOU w a t t  ?e& slighted, thea? 

As far as my nzme i s  concerned, we caa save t h e  by not . 

& ,  . .  
DE: FAILLA: NO, I& 'it go. 

m: Before we take these problems up, I would Eke t o  caLl  
on Itr. Sizmons to  start off t h i s  part of &&e pmeran, 

UR. S W N S :  
fore th is  eraup that have not be= mentiorred pt. 

This r q o r t  hi& we &e considerlag today i s  the answer to the fkst 
objective that was set at the mc-0 ncetbg, whi& was the c q i l a -  
ti= of aGr-te expsure rang- versus antiripatad damage, 
was  to be Sased ou the best a v w l e  datdwe kac! at t b i s  t h e .  

&. Simons. - 

I just have a few rcmarics here 5: would Uke to b r k g  be- 

Cds 
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I think the r w -  w e  have g d  neets that r t q z i m e r s t ,  and w e  bare CES- 
charged +hat fkst  objective. 

The second big prublem t.ht was g d n g  t o  be considered by the C o d t t e a  
i s  recommendation of additfopal research, whic! i s  r@td t o  refhe 
the  numbers that we have estimated a t h e  fL-& repoe, ,  
-her i n t o  the shicldfng rescar&, certain problenm w e a r  t o  stand 
ou$ in hporfiiurce as m~ are canfzonted w i t h  the problea of predict* 
the perfoxaance requiraPcat for ac+uaL s k i d s  fn a f x a P e s ,  

As we get 

Ue am have what appears to be a reasonable fkst a- OII of ex- 
posuru standards for the time being,. hxt these values tbk we b e  are 
apressed iu  equivalent of 200 t o  1000 
cerrelats the physical measuranarts of shield performance with the  
biological effect57eness o f  the s h i e l d s ,  we ran fpto a p o b l u ;  and a 
particular example of this problan occuff whcrr we are canside- the 
high energy natrons tha t  ocazr fn the tail of the fission spectrurp, 

These neut-, l e t ' s  say around the  10 m S l i g o  volt  region, naz-can- 

X-rays. When we tr ied t o  

L 
. C  . . m e  ~ n l y  about iraction of the *ob spectrum; but OW case . .. . .  

- 

E 

. 
:3 
.. 

it becomes vuy'important for  us t a  how, l e t ' s  sa7, the d e r ' o f  T& 
.that are csrried by this amrm gtoup of neutrons, because .$hey have. 
very long meuci-free paths. 
mount of attenuakion that must be proPided f o r  these neutrans is a 
very intportkant item in the o v e r a l l  shield w c i g t r t ,  

There is also a paradacal probability that if we do t o o  much de= 
gradatfun of enern on these high atergy neutrons, there is saqe pos- 

& ditcassing that further, I ham' sane carves hers which I plrt on 
the board to show yw ntrp this e h t  be 8 possibility. 
this fact, but there a m  same fndications t h a t  this adght be tmc. 

If we are considerfng a monochromatic beam of neutrons, it might be 
reasonable t o  sry that the biological efZcct$vmcss of t h e  beens ia- 
creases .Kith energy up t o  a ce~-ak.z p o k t ;  and that x & . %  pk:' 
mi0;bt b e  where t h e  zean-f:ee pazh of t k e  neutron ia t h e  bod? b e c c c s  
so great that the utilization faczor o f  tSe body is so anall that 
not many of these nectaons actually release their  anergy in the bo*. 

(At the board) 
neutrons absorbed, the fractfaa o f  neutxus absorbed t o  the fraction 
of neutrons at enerLp E, a d  w e  base th i s  just on the mean-free path 
of the rreutzn, in tissue for -$.e, we generate a i\mction which 
looks something U e  e a t ,  this being the energy of the neut-. 

They an verg diiiicdt t o  stop, and the 

- 

that we might increase the biological effeekiveness. 

I dan't prom 

-. 

If we plot the utULzatfoa, w h k ! ~  we cap c l l f  the 

The mean-free path in  t h i s  case has j u s t  been considered as propor- 
tiand t o  themsquare root of the cnergy of the neutron, 
we would consider a body as about 25 cc?t-hetets tE&. 
sol id  tissue, but just  u34ag that number, we get for t).tia frac?Lfan 

w h e n  lambda i s  the meaa-kee path of the neutra.  

For instance, 
It isn ' t  

undergo a t  least one c o l s i o n  in the body, it c a m s  ou t  
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. .  
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.. 

So we taxa devclor, rha t  we night call a utf3firStfuu factor for neutrons 
versus the cncr& of the neutron, 
the srrergy ut"lation ra ther  tharr the fraction of neutrum utilized, 
we thca ham t o  multiply t h i s  h c t l a n  by each eaergy ordinate. If w e  
do t ha t ,  we arrive at a fonctiorr which does somethhg ?Ace that, W.s 
bakrg the en- absorbed t o  t h e  energy available in the radiatfan 
f i e l d .  

The next thing re h& t o  consider i s  the  product o f  t&is curve with 
tho neutron spectrum - this fkst  curve is for, l e t ' s  sap, a mono.. 
chromatic beau of neutrons assigned t he  followhg energies. &tu- . 
I think ii we $~st makt some rough checks, this peak may fall far out- 
d d e  o f  the high.& energy g r o u p  .of neutrons h ' t h e  fission s$eetrurn, 
when you consider -it on the basis that we-art coswideriag first c a l l i - .  
d o n s  only.. - .  

If w e  thcn rant to curie thLs kr to  

* -  

But ii we apply s u e  of the andptfcal too ls  t o  car ry  these kigh euerep 
neutrons on dowu through t h e i r  a t t e a t i o n  in t h e  body, we may ffpd 
that t h i s  w i l l  bring t he  peak back i s t o  the  a s s i o n  spectnrm and we get 
a mare accarata cnalysis of the qpcstiaa. 

SO the u e w  '-idcratiJa i s  t o  a p p l ~  this energy u t i i za t i az  corpb t o  
some neutruu spectmm, which would ia practice be the .ctual spectrum 
of neutraas that leak though the sMdd, 

As an ecaaple, w e  j u s t  take a fission. spccL,nnn - t h a t  is, say t he  
fraction of neutrons or energy E t o  t h e  t o t a l  d e r  of'neutxms - 
and plot it. I won't draw it as a fission spectzm is classified, 
but i t  is some fw.ctkn of that g e z e r a l  shape. 

We multifiy these two a r v e s  together. 
zation by a 25 ccn tbe te r  t i s sue  structure with respect t o  t h i s  pit-- 
t f d a r  enern dis%.-ibu*tSon. 

- 
That gives us the  e n e r a  u t U -  

. .  & e .  

W h c r  we'  do tha t ,  we get 'a Z&kian'w&.ch is & e r a  absorbed'per FLssik 
neutzon, and we then came out with a &-e of this natu=e. 

. The proposal is made that we can at least consider as a fL* a e -  
mation of biological dapage that the hazard o r  that the risk of M 
in.1'edual is not subject j u s t  t o  t h e  intetsitp o f  t he  rU2tion E e l d ,  
but is dizec+Jy prrpoP-ional t o  t h e  u t i l i z a t i a n  of t h a t  rsdfztfon fn a 
body; 

. . 

Under those conditions, t h e  biological C q t  c=;,terLa, o r  let s sep 
the biologic& dam4t risk, would be re lated t o  the t rca  under this 
-e. 



. .  
. .  
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I h m e  drawn sane c u z ~ s  nbere I have used saze rctual oahatica. 
dan't raat t o  put tbun on the  board because that lnap thrprr us l a t o  

I n&d like t o  propose t h a t  t h i s  g m p  csrotider the poss5b5JAty'of 
m p  same of the  analytical techiques that g'ph nmr b&ng used for 
a h i r r l g  calnrlatfoas,  namaly, t he  Monte Carlo or randm process 
method of actually andyzbg t h e  behavior of neutlaru in ap org:arric 
body srrch as a ma. 

3 doing thht, I would U e  t o  point aut that thf?r curve a d  this -e 
are really biological frr nature. Ccr-ain b m i c  decisions nill have t o  
be &e by the *iologists, t h e  Y.D.'s, t h e  biologists,  regard- t h e  
CampoSitioo of the  body, ar Cqrrivaleat t a r g d  gtarpetrg, whlcfr would be 
tmcal of a body,.rrM& c d d  e c t u a y  be put i n to  the cal&tioas. 

k c c  t h a t  i s  done, some workocao be cazlfad out acperheuta l lp  by 
actually me-g mean-free path of neut=ops fn a body. 
could be done rrithorrt kur&bg the  body. 

-&ions, these tno w e  phydcal fttnctiaru which could be carried out 
by - theoret ical  physicists ur mathanatfcians, 

I would U c  t o  say we do have now analytical t ech iques  tha t  are suf- 
f3.cieotl~ p d d  t h a t  if we feed t h e  right probabili t ies for t he  
var ious mtclear processes bvolved in thfs man into the  d&- 
ti-, the accuracy of the method t aa accurate as the b u i c  data 
Lrap which we strrt. 

I 

. s e e * t y *  

* 

I t u  this 
i 

- -*mea we have. data  a u f f i d o l t  t o  arrive st 'reasonable palucs f o r  &e& 

*. 

. -  We do it rrifhaot USU@i- ppd htm- C O ~ S  WC- 
tioPs and t-8 =e that by thfs random process technique of malysfs. 

I think t h a t  is about a l l  I ranted t o  say, cxc=e$ that it w u u l d  uppear 
to me that t h h  method m u l d  offer certain a&aatsgts La L w e  t o  
correlate the nunber of r=z equivalent of high e r re ra  ncatr=ns or h.'& 
energy g e ~ , r , t s  .uiL A t he  equivalest X-ray ~ + ~ C L Z  tbat we a z 2  work- 

terns of toda?.. - 
St bo i l a  d m  to the fact that you a m  not  coaside$gg the axern 
potential of the  radiation ri3d;but pou are coruiderbp the ut=- 

#zzartion potential of the  body as a cz%tei,arather thsn the  incident 
radiation on the body. 

C H A E ? ?  X5"DY: 
predict ions would work? 

IbR, SVafCNS: No, si=: This is absolutely cmalf*icd in foundation. 
It b foreseeable that this tppe of analysis w i 2 2  lend its&? t o  the 

fn a body o r  in a shield. 

Have pou t*ed say of t h a t  on a n i m a  t o  see if porrr 

' c d d s t f o n  of actual e n e r a  absorbed fran any given d i 8 t f m  S p e c t x s  

For h s t a n c t ,  we are d o h g  nark of t k i s  neta-e cn chtppbX etametAcs 
of tungsten, boron, c a 3 o a ,  rrnd hN-ogm; aac! can t a  with reasonable 

. sc-acy the expected energy nlcattd iron each b d  of radiation ia 
* this Systepo 
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; 
?Ms iS a proposal that, lastead of having an hOrgudc s u d d ,  t h t  
we nxa b t o  t he  same c a l c u l a t i o n s ,  t h e  equivalent geometv Zar S i d  ogi- 
c d  mechanispt ,  
d by perhaps W a l o e 4 2 -  aad biologists to t e l l  as, for -e, a 
man's body is eqdvalcrrt to ,  let's say, 10 c e n t h e t e n  of w a t e r ,  
2 ccntfmetcn of oarboa, and g i n  us something that wauld.ba tgUi7a- 
lcxt t o  t h e  elemental cenpositiepl of tlre body that corrld be used as a 
target for these  analysis studies, 

llw, tbat equi-at pcmetrp w m l d  have t o  be ar=.fwd 

Or mother w a y  ta check t h i s  would be t o  actadlp &e some measure- 
merib of the meaa-f=.se path of oazioas en- group neutrons in LIs  
b a d y u a u n f t .  - . . 1  

DB, FRIJ3I33. : S would 'Uke to kaon what those d t s  are, agafp, 

I& SmQ4S: 
caf'L.tsians fp the body, divided by t h e  number of neutmaj enc-a 3, 
the number of neutrons rmailable per coUisiw*at a specmc enern; 
and thtsa are t h e  ones that art actually util ixad, That is based on 
thLs aquaffm 1-a to the I: mer lambda, 

ThL i s  t h e  fraction of nautrws & d l y  uaderzolng 

. * .  .. 
e. . . . .  . -  . ... 

Bds Ae i s  the eaergy absorbed divided bp the total  energy avrilable 
& energy E, whi.*& 5s meray a d t i r n c a t i o n ,  In other words, f i  we 
have one 10 m i o n  volt neutron absorbad,.th& i s  10 d l l i o n  volts ;  
so we d t i p l y  t h e  n&cF of neutrons absorbed or t he  fkactfw ab- 
sorbed by t h e  esergy, so it is eqaioalart t o  multiplying t b i s  frz?ction 
by a tS degree line drawn .on this m e ,  uhich mea gives us t u  
hmction, 

Haw, .Lr. order t o  gzt so& d e f h i t i v a  sumrcrs, 1 think sll we have to 
do-- t o  establish m e  of the accarate probabillt3. m s  f o r  t h e  
rnrcleat grocuses invalved ia the  body, which include proton recoil, 
sny other processes that might be pertinent t o  the m o l o e i c a l  
damage; and to set  up an e q c i v a l a t  t a r p e t  gtoznetm far a bod7 and 
use that ixstcad of  t he  geametry w e  are as* nuw in o t h r  shields, 
because t h e  probltp Ls id=t icr l .  

.L 

.. . .  . .  . .  shield an t h e  body. ,. 5 . . .  

, DB. F A R L A :  There is one t X n g  you d i & ' t  t a k a  fcto accnmt, and t h a t  

That is L?orta& 
fs t h e  d i s t r%ut ion  fn Lb bo*. 
you did the work for several di fCerent  tk ickesses .  
h &,at porr f i z z y  get In the individual, 

There nap be subtle effects.  

This W'U. not give pou that ,  Pnless 

. XR- SEXCNS : Th is  i s  not k-4 t o  d e  
h e  tkt subtle di'ects t h a t  for instance might be associated wi% 
decsitjr of fon path, a S-otcm versus alpha p a t i c l e .  

2 0 0 1 0 3  8' . .  
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.- D L  FILTT.t_l: 

* .. 'HE-  SIUCNS: But t h a t  would be handled fr, this kind of a c d d a t i w ,  

That is corrtct, 

* Ecpanber, what I put on here was just a -le one coUfsion azralogy. 

Hou,  if you s t a r t  c m  it on donu t o  secaad a& th;zd ~ " l l o n s  
m d  keeping track of where each ana of those c n t i o a s  occur kr the 
media  - we are using 1,B.X. equip& ip nhfch each card represeats 
a neutron; and rrhm we g e t  through md t he  cards are dl sorted out, 
re fmm h m  may hundred volt neutrons collided in this region, how 
mauy thousand volt neutrons collided kr t h i s  region, and we have a 
mch more cornplate d e s d p t i o n  of the process from the' calculating * 

. 
. 

- .  . 

I 

D L  FAELA: 
h that d i r e d i m ,  t h b  part  of tha body ( h i i c a t b g  rear part) 
WOLU gat nut as nnrch as t M s  part of the body (kd ica t fng  eaut  por- 
'ti.=. of body). 

I m t-g about the fact ?hat f= the  M a t i o n  ctaes 

llI1. S m :  Trpe, but  that depends upan the merep of the radiation, 
In other  words, if ii were high axoue)! cn-, t h e  back part away f,-op1 

+e source d g h t  pet =ore than the front. 
e .  

. ._ 

.. 

- .  . -  

.. . 

m e e  thaa I can put &the board. 
~ 

. .  . 
. * . .  

DB. FAILLA: 
t-atiaa before pau can estimate h a t  t he  biologica l  effect is 
going to be. 

UL SmONS: That is right, 

The point I want  t o  make is, ='haw t o  make thgt dc- 

..e be some fac tor  above the  hang& from' t h i s  ex;.,osurs, 

Dk. F-A: If you gsfr the sa& dose from one dfrtction or two direc- 
t%oms, parr don't get the same biological effeck, 

UR. S U U S :  Yes, t h a t  L right, Che'prudse fn here that may o r  may 
nett be acceptable fs that t h e  one cx5te-a of daauge t o  a b i d o g i c d  
organism is  t h e  actual quant i ty  o f  energy t ha t  &&at mectraxism absorSs, 

- 
< 

Nan,  t k e r s  =.zy >e subtle effects Seyond tht; jut you say -3 a =a21 
absorSs ope Elmatt of e n e r a  iC nhole bod7 rzciaticn a& azlstkzr zzn 
acturly dLssipates in his body 10 kibwatts o f  e n e r c ,  tSa t  t X s  
f e l l o w  has got t e n  times t h e  chance of b e b g  eu that t h i s  m e  has, 
not sayine what the h, but a t  least t k e  danger t o  hin stauld 

- 

DR. NILS: 
PhpSicaUy, t he  body +S d s o t r u p i c .  

I thbk mother  way of ssying it, both biological ly  and 

tzEt SEUONS: Carzsct, That is one point I bxugh t  out why tbe  ta rget  
- .  . geomet7 have to be set by biologis ts ,  p&SioloKitts,  a d  !L~.'S, 

This i s  sonethi& a physicist cannot hope t o  s e t  up Scczrately. 

The basis  for, let's sgp, ha tSs  cyressiQn, tke  vaUe of X, +Lch is 
t h e  t a r g e t  thic!!rss - I me=, we might have several; X-l, X-2, X-3; 
we might have a n h o l t  f e r  of these exy=sslc=s. d e r  rrill 

. I. 
, 

I 
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have to be s e t  up by a group o f  peo9e  *such as t h i s  in workkg close* 
uith the theoretical physicist who rrill actually fom the c a l c u l a t i o u ~  
once the basic  as?nzmptiaps art standardfid,  

I think that i s  about all I have, Xf there is any more c-eat - 
CBAlILldPmf D m :  
here. 

I might say you have gone quite a b i t  met z q  head 
It would  take a midst t o  understand this ,  

As I understand it, pou hope to find the probabiJity, by ad,%stirrg 
p a r  shield at a certain thickness, you might be able t o  e v e  at a 
certain eaergy of neutrazs w h i c h  might be less avaiLable, even though 
they pass thmugh the body, than mother gtoap at a luwer energy, 

. 

EL. SIAUNS: 
pa. 
neutron ia tissue, at apprmdnately 120 centlneten, 

We have same cal&tions here assuming the mean-free 
Let's take a number here, a mean-free path of a 10 -on volt  

If you' sap a body, a man's torso or his chest or'whatever part, is 
eqdvalent to 25 centimeters of tissue, you cme out rrfth the value of 
this hrnction-at E equsl 10 mev of, I tW, appro-tely 20.ptrcent. 

by a 25 centimeter body of tissue. 
10'dULon volts, you see you mu2.d have 2 mi7lim volts of energy p c ~  
neutron dissipzted in the tissue, 

At 2 m3XU.m volts this me&-frtt path comes down to about 23 centi- 
meters, 

DR. BOBLES EPANS: 

NR-' SZKLDNS: In this energy range it t reasonable t o  use it. D m  
at lower energies, it would break down, 
actual crass sections, 

El. 3CEi.Z" 3-2s : 
MR. SIXUONS: 
w d d  have sanethine l ike L.0 percent of the energy aveilable utilized, 
where yuur utildzation factor would be IC0 percent of 2 U ' ~ l i g p  volts 
and 20 percent at 10 mifflon volts. 

So, if you had a certai? amount of incident energy on the body, l e t ' s  
say you had 100 kilowatts of incident energy, i f  they were all 10 . 
U r n  volt neut=as, you w d d  ac3uUy dissi;rate less in the bcdy 
t h a  
energy in both f i e l d s .  

DR, STONE: 
be able t o  help me understznd, 

.. . .  
bther'wards, '20 percent of .a 10 m i l l i o n  m l t  group would be utiliz'ed 

T h a  if you multiply th ia  by the 

Thfs is  the assr;Emption we made here just as an i l lustrzt iao,  - 
t h i s  c d d a t i a n  'pou are using' me over E? - 

You would have t o  use the 

R e  &xi$.e I 3  a 2  d g k ,  t'nough. 
- 

So the?, under that ccnditicn'of 2 n d L L o n  volts, you 

they were all 2 -an v o l t  negtr3QS, aS-7~ tbe S i n e  t .0 tn l  

I would m e  to bring up a point some p h p i & s t  here &&t 

* .  20010 1 ,  
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when we were using s o - c d l e d  16 mev neutruas t o  treat patients,  we 
measured the depth of those by ionization measuscleats and by pot=- 
timeters. 
at t h e  surface. 

low,  if it has fallea down t o  10 percent of t h a t  and drops off quite 
rapidly beyond tha t ,  how c8a w e  hsve only 20 percent of than being 
t t t f l i zed in there? 
we get m o r e  than p f n g  *ght  ap through the body? 

Of -sa, we don't lmuw haw many w c n t  thraugh the body because w 
didn't measure w h a t  came out t h e  other side, 

YB, SILMINS: 

It dec=.eased w a y  duwn to about LO percmt of what it is 

If it is  l20 c e n t b e t e r  mean-free path, why d i & ' t  

~ 

Did you kaon the  t o t a l  energy available the  neutron 
beam that you had? 

DR. STONE: No. We knew t h e  uergy. 

UR. S-NS: In other words, a fraction of t h e  available neutrons at - 
a given energy t o  the ones actually ut i l ized.  

So'; what we are measurina is t h e  exposure k.l texms of ut i l izat ion fac- 
t o r  from t h e  tot'sl.cnergp available in the  raaatiarr f i e l d ,  

DR, FULLA: Dr, Stone had a measuranent on t h e  surface and a = e k e -  
merit at a depth- of 10 centimeters. 
the ionizat ion doesn' t  change much w i t h  energy, ft chaages:izx s..cercLafn 
way with respect ..to caergy - t h m  his figures are  caqarable  t o  what - 
l S L  SWONS: 
does not' vary w i t h  energy? 
suffer i r o r u  the same problenu as t h e  body. 

DE. F U :  
as t h e  neutron beam. 

W.. YAP!: Fian tsat be=? 

Ga, FAILLA: 
of t h e  verjt high enersp neutrrms. 
trons 

- . " . .  - .. - . .  

. .  

So, i f  you assume the effect ap 

- .  . .  
Can poa azsume t ha t ,  though, t ha t  the i&ati& chamber 

I th.rnk that the i o n k g t l a n  chamber w d d  

It does v q ,  but it Vari_es essentially in the  same w a y  

- 
That is t h e  point. Khat you actually use has a very fm 

It is ,way beluw the  10 miff.ig;l neu- 

/ 
'STONZ: You w o u l d  have t o  work out a whole c q o e i t i o n ' o f  these 

curves and fit t h e n  a l l  together actording to the composition, 

DK.-RJZSZLL: 
Re had a f2zite distance, a shopY diskace .  

There is also a currecL,ian f o r  ttre in-rse s q u c e  law. 

DF,. FAILLA: Not so bad, huwever. 

C8-V m: 
i n t e r t s t k g ;  M d ct X say, 9?-99/1CO of it is Over my head. 

I ' dcz ' t  prtr.$ to spesd too nu& on thfs, It is q u i t e  

I . 
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' Po I u n d e e a u d  peu would B e  to enter t 5 i s  t7pe of a n d ~ : s  es a 
proposal to be collsidered? 

MB. S-S: I aant t o  point q u t ' t h e  4-ance t o  me pMject of 
h a e n  a basia o f  cor=.clat lm b e t t e r  than the u d s t i n g  basis.  
words, we can nuw know mch more about a r  shield hehaxior than ne CBP 
h o w  &out the behavior of the ta rge t ,  w h i c h  fs a h i m  bo*. 

f;J other 
. 

With the cooperation of the people who are competent t o  set up tSe bas is  
' for these reactions, and by conbidne those two f i e l d s  of huwledge, 

we might be able t o  a t t rck t h e  p b l c r p  mora e f ie&ive lp  in get+ATe 
b e t t e r  canversion factors for neutrons. 

C K m  m: 
tors ,  mld .I think t s s  re-emphasizes t he  need for the close cooperatiua 

I think all agree t h a t  we need be t t e r  conversion fac- 

- of the  medical group in bowing what ywcr,problau art and haw you &e . 
. .  . a$proachiag then,. ., . 

MB, WARD: 
p o h t  here in my o m  h d ,  at least ,  
out is that to merely talk of a neutron beam in t- of t a t a l  euergy, 
you are g o i n g  to net discordant results unless the cczpositicp of all 

b y  I ask a question uhich in a s e s e  tends t o  cLr5Xy a 
'I think what this approach b r b g s  

c 

.. 

those beams &e i d a t i c a l  with respeck t o  the 
&ven energy T&+s. 

I t h u  tbLs is poi&ng. that  up, t h a t  d e s s  
f h c t  oat w h a t  the na t ron  equivalcpt w u u l d  be 

- of neutrons, the resu l t s  trill be very hard to 
w i l l  not be exact. 

Is t k a t  corrtct? 

* 
ne make some attempt t o  
for a given energy &e 
c o r n l a t e  and L i e  factors 

. 

.e.. SZXCSS: Yes, I tkL-2~ that is a good s w - 7 ,  '&. i7arr. I :.E& - 
we could go a l i t t l e  mort io de ta i l ,  but I don ' t  tSL?k it i s  r e a y  
w o r t b w U e  at t h i s  t h e ,  

. 

I 
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DE- FAILLA: 

uame d b t r ? ? o n  for WE& we ha- infomati= available *day. 

YPI. W E U :  
rrith sene ve-7 Mgh energy value neutrons are a d i f i i d t  thing t o  

So that s e t s  a U&t at the Imer tnerrp errd as t!!e neu- 
tropS, because the l m o  eaerw neutruns rrill be absorbed d y  is the  - 

If I understood h i s  question, he st;t-ted off - correct ae - 
If that energy value was not important, it would . shield against. 

his shieldbg problem. 

* - =: 
HR. WARD: 

We have not uorrfed about t h e  low values, 
.. 

That is right; He was tdkhg about same -7 diff icult  
high energy neutrons &out which apparently he h a  no b io logica l  - 
PEL, F U :  That nray.brhg us t o  t h e  other OCtremc, f o r  whi& we also 
have no fpiamatfon; and that is where t he  d is t r ibu t ion  in the body i s  
perf2ctly turffoxm. 
i t  * 

PR. SIUONS: This is one method by which you can 'de te rdne  t h a t  dfs- 
t r ibu t ion ,  theoretically,  if. you know t h e  basic. probabili ty of each - 
=clear process w h i c h  you can measure. 

& FAILLA; "I think it carr be done, absolutely. 

EL- SElLf(2lS: 
gammas, Both a r e  amenable t o  the  same.axalsical t reatsent ,  You can 
do it viith the standard X-rays that you use and set  the whole basis of 
standards on the  utflizatian fackor versus energy, o r  far the-ttaadard 
and far q kiad of d a t i o n  that yuu w a n t  t o  cansider. 

If I understand it cor=ectly, it stgmS t o  m e  Like it 
wbuId'c6rtainly be a w o r t h b l l e  thing to pursue, and we as biologis ts  
probably uauld p e t  a good d e a l  o f  use for infozzzat ion out  of it. 

The method is all r igh t ;  I have no objection t o  

. .  

.. hcn 's;bu cab do t h i a  for both neutrPns and high energy 

DUm: 

IEI. SIXEONS: 
g r a p  of hic2.7 csnTetent speciaEsts i z ~  a2.l or' the  fields racresected 
here, plus the  addition of same v e q  biglay p . X f i e d  theors t ica l  
w i c i s t s  to actually carry out the c u l r s t k g  izachine calculations, 
after t h e  basis  fo r  the calculations have been established, on'some- 
t h inp ' cons is te3 t  n i th  &e neamttr;r of t he  body and the  elements cca- 

It i3 h p s s i b l e  to do without t he  collaboration of a 

r-*&& in the body, .. . . 

CKAI?XAN WnDY: Could I hme a motion t o  the efZect t h a t  w e  cap ac- 
ctgt this approach for recuznendatious on research. 

.OR, STONE: I so move. 

W .  F U :  I rrill secand it. 

. 
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CEIdlRWLN MWIX: 

(General response: Aye.) 

U. those fn famr say "aye," 
-L... - 

. w&W DUYDY: C o n t r a r y ,  the same: 

- (mere was .no bppositim.) 

C H A E W N  DOWDY:- The motion is carried, 

Xow theu,.proceeding t o  the Sumparies here, if any of you have any 
-. ideas an tkis Sefore we s t a r t ;  I had I'dought t h a t  these  logically f e l l  

i n t o  sfx  dfffereut catcgor55es. 
separate sheet with some U t U e  notes of aFproacfi d e r  each he-e. 

A p h ,  a,s with Dr. Stone's praposd, I dan't think it is our function 
here today t o  go i n t o  d e t a U ,  but merely accept or  r e j ec t  these e-- 
ous approaches; and at a l a t e r  t h e ,  depending upon NEPA's desires and 
requests, we w i l l ,  der"initely set our ovro proposals and various proto- 

So, %f we could -start with the first page, rhich is methods for de- 
tect- the  degree of s e n s i t i v i t y  of 3ndi-Jidud.s t o  radiation expo- 
b'uTes, t he re  are  a nunhex ..of:differcat appkacha'tbat'coizld bi made op 
this; One is the mitotic supressian in human e p i d e d s ;  u;rtheaa, 
the dekree of c e h e a a  produced by graded e x p s u r t s  near the standard 
srythema values; and a comelation of t h e  over-all response of pa- 
t i e n t s  undergoing tradiatian tre-eat with t h e i r  uythersa respoase 
as deteraintd under the  he- Erythana. . 

I aratmerated these categories on a 

.. d 3 .  - . .  

. .  
- Also, the histogenetic effects upon bane mar=ow and their correlation 
rrith the peripheral blood p i c / m t .  

Che which Dr. Fai l la  suggested is nausea, caqa ra t ive  relatiohship of 
the radi.atioo nausea as against standard emetic d n r g s ;  tr other words, 

.get the threshold, see if therz  is a correlat icn ?ram h d i ~ d u d ,  t o  

. - .  

4- 

- 

kd i -d? ia l  beween t h e  t k e s h o 2  f o r  e z e t l c  c x g s  and rac i tz lcn  casea,  

DR. FAILLA: ~ r .  a&-, mag I ssp a w a d  
It seers t o  me the fkst thing &Q decide in csnnectfon with & a s  
pPablea is. what effects  are w e  interested fo, because the suscepti- 
b E t y  may not be the same; I mea, i n d i p i , & u G t  susceptibility may 
not be the same for  a l l . a f f e c t s .  

c-mnectim with this? 
.. 

In bther words, what effects GWe w e  interested in in tkis s i t u a t i u  
as far as NE?A is concerned? 

C € L E ? ! V  D-: Under I here, if p u  csn f k S  sc3e way o f  Fa-select izg 
p i l o t s  - r 

DK, FA3X.A: 

C H A F U  DG7Z: 

Yfith r e q e c t  to what? 

To t h e i z  oveF--all damage. 

' 2001044  -63- 
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' a m  DCXIM: 
&--tern effects, 
fn long-t-he efzects. 

b a t e  nazzsea, h & t e  iacapac%ation, possible 
I doubt ff pdu cculd set up m e  U s e  thfj t o  take 

DB, mz13.: 
Tkis study5ag mitotic  suppression kr hmzau e p i d d s  or 0- pro- 
k c t i o n  zsst be wrrtlated with what kfnd of effects porr are concerned 
with, 

I think that Prnst be *&e c- o f  the whole problem, 

DCFADP: b e l a t e  the trythem with the4- degreer of  nausea 
ar the dosage wNch b r k g s  on nausea, 

DB. FBIEzIEL;L: Thst is right.  
are going t o  correlate with, 

Therefore, you have t o  decide w h a t  you 

GURUAN DUWY: 

.D&' TRUS EVANS: 
correlate with, irritability and e t e n m c e  of equlUbrium.' . Put th&n 
='a disk lLpd 89e. haw long they cau take it - anfnalt - a d  stm 
iialk straight; and thcn'take the 'amount of food thcp take  after 50 
Eaizrs or s&ethjq l l k t  that; eating tests, something Ilke tbat; mating 
tests - I-dan't mean mat* tests a3 a t e s t  of  s t e r i U t y ,  but I map 
=*Ag t e s t s  - 
CHAEXAN W m :  For desirabilitr? 

Certainly nausea would be one thing; 

I have saate suggestions of other t b i n g s  that we might 
* 

- .- 
TITUS EVANS: S o n e t A i n g  like that, 

'HLJ FAILLA: 
in, 

IJE7?BELL: This is an cnghee,-fng project. This isn't just sc f2nt i f f c  
Z ies t iga t fon ,  
g r x x ! ,  wk2t ar2 you L~teres ted  -2. 

The first thing w e  have to d d d e  5s what we are frrterested. 

Thfs is an en&:eerls?g praject. Get pert- fee5 on the 

Dil, 7AEL.4: 
we a r e  interested in i3. t u s  c3nnection. 
cePwainly. 

GLE?XAN D m :  

What other t h h g s  are thsre? Let's list t h e  t.Sbgs that 
I said nausea is oce of t k n ,  

c- 
Ability to perf'ofi tasks is auather. 

DEL ANDEiisCN: 
cezzaia. c 3 t e r i a  are'believed to be i-.j-,of,ant? 
it seem to =e, s h o d d  be Cone ~b urr-datlm with the cr;,teria that 
a r t  ccnsidersd to be x s t  h;o.--ant is the l ist  fz r ther  Corn. 

Aren't these really a part o f  Sections ITI: and V, where 
This partfcular. thinp, 

.. ' 2001045 
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QIAIRaLBN D-: 
samething you could do 
tmder III are most apropos, ft st035 t o  me, t o  api3al eqerLacntatfon, 
of rhic!, we hapa no inf-tion ap apipals or ak least ve- l i t + 3 e  in 
that categw. 

DR. SH-S IAEZBEN: 
action is the  development o f  diorrfiea, 
fncapadta t iag  as nausea aad vadting nfll be. . . 

The reason I left  them tk& way, -3 s e a e d  t o  be 
hrmans wi*hout too much trorthle. The opes 

One practfcable and 7er7 easi lp  m e w a b l e  rt- 
I t h h k  that XU2 be about as 

FAIILA: Does that happen within kenty-four hours? 

OB, SXE3DS OIIAREBI: 
t s c ~ ~ r  ea2-Q; It is anfully hard t o  d i f f e ren t i a t e  them t b e  pspcbic ef- 
feet of excitement &d your actual dl=ect effect on the g , i .  tract. 

In some of t h e  Jayanese it apparcntl7 txmed up 

GiAENAN m: 
and vmtnSting cer ta ibly u a e  mu& earlier than any diorrfiea. 
seta pat ien ts  campLetely .hocked out from nausea af ter  one or two 
treatmeats wi thou t  anp diorrhea at a l l ,  

Of cuurse, t he  nausea and incapaci ta t ian from nausea 
I have 

. - . .  . - . .  .. .. . .  
I think in mYnans you would have to get up to 8 higher dosage. 
could a c l u d e . t h e  psychic factor. 

You 
. .  
Dr. Stone. - , 

Diz, STONE: If this is a m e w  of 
@Jciag sensit iv i ty  of individuals, pop certaialy -.e mat go- to 
q o s e  any of these ~ n d i v i d ~ a l ~  t o  radiation, their sensitivity. -Zt 
is B e  a fellarrr eating a watemelon to see if he can eat a whole 
w a t e n n e h .  . 

If pou have aheady exposed hfn, you can't expose hirn again. 
ne have got  t o  look for ,  w b c h  isn ' t  here, are same other tests which 
r haveF't any to suggest, that  mlght be cor=.elated in a g i v e n  h d i -  
p idual  w i S i  tkeL- sens i t2r f ty  to radiation; acd *ck ?OG- pilots by 
sollle other  - 
DR, ' H i Y X L :  
au t  how sensitive he is. 

I ras thinking of  two things here. 
' 

0 - 
So, what 

Tou d c h t  Lzadiate a &e-sized area of the s b  to i k d  

a, F U :  As far as the skin is concerned,. pes; .but you have g o t .  
to f h d  out ir that correlates  with anpc;hing &e, 

DX. NZWXL: 
a3 shown in t he  e p i t h e h  corr-dates rrit!~ the sensitiV;,t.jr that you 
were in teres ted  in formthe gross eqo&e. 

EL FAILLA: 

'hit Is what'the project  is, t o  fhd. aut C s e t s i t i e t y  

How a r e  you mine t o  f i n d  out t he  other  sexsitivitp? 

i 
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- DB- w: Suppose we do what w e  were plamixg t o  do h the  last 
If: you decide . rnati.cn, use human subjects for t o t a l  body exposure. 

thst tu i s  a w m e  project, p u  a hive a ~bartce t o  irradiate 
t h e  skin before p u  irradiate the bodp and f b d  out if there  is a 

D L  FJUKU: 

DB, a: 
F m :  

- correlation in s u u i t L d t 7 .  - 
That is very b e ,  

Isn't t h e  what is fntcadsd here? 

Too can do some of those t-s on patients without havfng 

. 
. .. 
. 
to get at least a lead, 

D L  NEHEK,: You  cau do it first i n  animals, . 

D B , ' F m :  For instance, y m  c d d  correlate skfn e m h a  with 
'amsea In the  treatment o*f patients,  see if they correlate, 

QIAIRUN Ix;ovDy: You also cak cor re la te  with bone p a r r o w  on biopsies. 

. - DR."F&: 'Also see whether nausea obtained by radiation corkelate; 
w i t h  carsickness o r  the mactian t o  au emetic, 

DR, -: -'what I am impressed by i n  t h i s  proposition, is we are . 
seaki3g a correlation. The statistical study muld probably be some- 
thiiig in t he  nature of a product of a movemeat correlation colU.si.gP. 
Regressian equatims do not have a high efficiency, unless have a 
large standard d-ation for the t h h g s  w h i c h  are t o  be comtlated, 

I think w e  Imm sckethilg about t h e  standard d d a t i o n  of these SCVI 

eral things, and they do not have a very large standard d d a t i a n ;  so 
that I 'd0 not  think we w o u l d  get  a useful efiiciency of a regrtssiun 
eqtiation if we should develop one, 

- . .  -. .. 

- . .. 

I don't think it is a promising . project. 

C H A F ? X A N  XYDY: 
rcu don'$ think there I s  rz7 v e r i  wides-,read - 
DFL-ffiGLL: 

p u r  shop. 

C a W f i I  DCXDY: 
. fkom area t o  area, on tbe same patie?t. 

Do w h o w  tha t?  You made a statpment there  tha t  
. 

- 
These thiqs  don't have an enomous standard deviation, 

. do they? 'Se - s i t i v i ty  of  e p i d e d s ,  erythesa? You have done it in . 

f .  
It is fairly widespread for er;rth=a in the in&ridual  

. .  UEi'mE'rriL: Of c&se, on the same area. You have to use the saxe . 
area. 
going t o  do differzmt areas on d i f f e r e z t  people tod t~ t o  correlate 
those witk total. body reac t ion .  
area, a r e  you not? 

You art going t o  tslk about the sane area here. You a r t  not 

You arz going t o  use scne stand&-d - 
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PEI. -: 
clmong emhema is not great. - 

'CBA- m: 
I have e m  seaa epilatian - 
DB. F m A :  Not more than a factor o f  2, 

lip experience ia cne standaze area is t h a t  t!!e s c a t t e r  . 

My impression was that it was pretty great. In f ac t ,  

08. FlUmn: I don't think it is mea a facttor of 2. . .  
. -. .. - .  - PB, a T u S  EVANS: A f a k - b k e d ,  fair-skZzxed person might eive you a 

.. 

. ,  

br%ght red one, w i t h  the Umited expricnce I have had.- The dark- 
skinned p e e  have a diizerent  type of  embezaa; it goes a dL*Cermt 
way. Aud some' have hardly any erythema a t  all. They just get p i p e n t .  . , 
Ika't you ffnd a variation in &the area? 

DB. STONE: 
you could pet sane method of  detecting the reckess other thaa t ha t  - 
we had, w h a t  do you c a l l  th-? 
dcimic inditridual is uae that has patches o f  skin without any pimcnt- 
whatever fn 'it. * 

There"the e&hema came up and persisted for vcry, verp long periods 
o F f i e ;  and in .areas f ight  no*- t o  tSe l e u k o d e d c  areas where there 
wasn't any, where you -4 pipL" t ,  t he  c q t h a a  disappeared to pour 
vijik w i t -  a short  pex5od o f  t b e  becaase the  pigmeat got so great 
yuu couldn't see 2. 

The erythurra persisted for'a long, l&g nttile fn t h e  l e u k o d d c  por- 
t ions of t h e  skkr. 

r'am surprised t o  hear practidng radiologis ts  here think that they 
b ' g e t  any correlation between m a g  -in nausea, because it is  such 
a big  p-c factor that there is  nothing ycu CBP c o x e l a t e  with it; 
and vomiting is t h e  same. I: don't knm about dior=.hea. f have never 
carr ied ar.7soCp t o  that e x t e t  ex==$ ~55th t e r C i c  eases. 

- .  
Oh, yes, it is a vaplatian accordbg t o  the skin t n e .  If 

a l e u k o d d c  Individual. A leuko- 
e .  . .  .. . 

* .  - .  . 

e .  

So I don't t3Ldc Liere is anfikizg jmu caa c o r e l a k e  but the t k e e  
things ycu w a n t  t o  g d  at hers, I thizk vomit-+, diorrhea, and fa- 

. ,  
t i guab i l i t p .  . 

. ".CHAIEyAN m: Let us restate tSis another way, TNs is develophg 
j u s t  t h e  way I was afraid it 6-t. 

Is'it a consensus t h a t  we need methods for  d e t e c t k g  t h e  degree o f  
sensitivity of individuals t o  radiation ecp3ure7 

DR, FAILLA: Yes. 

GUEUAN m ~ :  . n a t  is a= I w a q t  to settle here. The tux t h a t  
ycu corre la te  and he# you do iz fs sametbkg not t o  be decide6 at a 
meeting like tkds. 
out a good F o t o c d  with the ad-dce o f  his c F f r e r e s ,  and t k e  pre- 
sen t s ' t o  a c d t t e e  t o  decide whetker tbat  is o r  is no=. These are 

it is soae tkhg  tkat sozeboe sits dcnn ~ = d  works 

- .  . . -  
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the of t h e  t!zisgs which I e a s f i e d  fp CbLcago, and I emphasised, I 
thtnl, ever7 place, Is tht there it a psychic factor  here which KPSA 
is p i n g  to have t o  take into consideratian, aud sapldody is go* t o  
hsve to s e t  up s c o t t h h g  t o  d e  aut psychic people, 

Tau may be able ta get it, for instance, by sayfae to a patient, W I  
am going t o  give you a drug that w i l l ,  cause you t o  completely empty 
your sthmach in five minutes," and g i v e  him s&e. 
opu had b e t t e r  not use that paaerr t  aa a @ l o t  for this purpse, 

If he does, then 

NEiVXL: 

CSAIEUN WiDX: 
of nse& probleas, 

D L  NENEIL: 

kHAIFUW DcKtDII:' N& a t ' t h i s  &, no. 
WT m: What is th i s  except suggested research p r o b l e s ?  whs. 
'&mi w e  presolted with these Fi it i s n ' t  t o  use our best .Judgment 'and 
pick Oat'whicfi resear& problem are prwdsing for the purposes of . 
this Committee? I 

CdlAIsMBN DQlvDp: 
to weigh each one of these ideas  as t o  their individual --e, 

QP p i l c m  as I see it - maybe I am wrong - is t o  pick out major 
problems t h a t  need further exploration; and then if we can decide on 
those, then individual problemJ CBP be worked out by the people who - 
DR. NDELL: 
eqloration. I say, q e s t k a t e  t b i s  7rojecS doesnlt warzsn'; f~-- 
t he r  ex$orati=, 

You didn't put that dum on this list, 

As I said before, our purpose is not to go into d e t d  

. -  
Our purpose is t o  seek out p r d s b g  projects--  

. -. - I .  .. . .  

. .  

a 

These- w e r e  nerdy ideas that were .submit2ed, but not 
.. . .  

1 

.You and I ars s-bg the  sape t h b g  - w a - r a r t  further 

- 
C H A l X W  m: 
statement No. I. 
degree of  s c t s i t i v i t y  of  individuals t o  rasatian cqosurc, 

D R . " h :  . I  didn't say it w a s n ' t  d e s i a b l e ,  

We had a k o s t  a un&cus agreement awhile e o  ou 
It is d e s k a b l e  to have nethods,for detect ing the  

I said it w a s n ' t  
p r d s i n g .  

C H A E W N  D m :  

DR, F m A :  

As they zre l i s t e d  here. 

L e t  us agree on what ia d e s k a j l e ,  then- 

DR- N a :  What is d e s k a t l e ?  
the  obl i te ra t ion  of t he  atom bcmb. 

Surely, I Icow what i s  des i rzb le  - 
CXAE%AN D m :  We c a n ' t  declde that .  

I? 
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OB. -: I am t T i  to rnake it oWdcrrs t h a t  you can't have what . 
ia desirable. Tow. des irables  *-ma yuur poss-ties. The m e -  
tian of this Eanaa4t'tee is t o  help Csoosa the ruesrcbcs w&iJ  night 

lm, t & a a  arc trro raps pau can do, 
can thhk of and then se t .a  t t & n  to nork on everpthlng p o r ~  t k h k  of, 
mat waa ~ ~ c x l s  idea, a d  it uorked. 
am sum that we are so ipVaztive t ha t  we c o J d P ' t  possibly iirrd - rn 
c a l l g t  get szlouph contracts to cover a l l  the projects t h a t  we 
kmcpt. 

f i e l d  samethhlg. 

You cau put d m  e v e h i n g  

It is vezy expeast=, but I 

. 
It seems t o  ma the t u g  t o  do is t o  pick aut the  t h h g t  that have 
sane hope of giving you what pou need, 

DK, FAILIA: Let us agree on t h e  desirable things, thca. 

'DEL NEryEu: Desirability mst be linked w i t h  possibility. 

Pa. FJUIU: Bot u n t i l  pou cane t o  a c t u a y  setting trp some project+, 

CEAIRUN WlDY:. I &st mentioned one where you can get sane idea on a 

\ - 

. . . .. . . .  . . . .  .. . . - 0 .  

f 

. patient * s nausea fac tor  correlated with psychic reaction. 

Now, that  isn't l i s t e d  here. 

Et. m: 
CEAIRUN DCII(DP: 
Ilke t o  have somebody t:, present protocob attarptlng t o  give us a 
method, thea we could decide on those protocols, 

I think t ha t  might be pramis*. =pJb 
I tMnk if w e  cap accept in principle  that  w e  would - 

I wouldn't even aeree t h a t  .all of these tha t  we have Listed here are 
beyond t h e  poss ib i l i t i e s  o f  g%*g some infomation, That ia just a 
personal. opiaion, 

3ut then., if -e CeciCe it her2 t h2 t  these =e fudauicctal problezs  
t h a t  should be +kvestfgated, then w e  can decide  whether somebody at 
a later t i n e  has presented a protocol which is reasonable of giving 
us any infomztlon. - 

. . 

.. 

; 

, .. 

~. 

".. 

. .  

C H ~ A N  m y :  
mme on. 

That is my per ton i l  w e s s i o n ,  so I thfnk w e  c m  

DR, STCNS: Wits r e g t z  to this if,* one, methods o f  detect-hg degtse  
*of  sensitivity of ind5viduals to radioactive q a s u r e ,  I t P u  we cnae 
back t o  what s~zlaitivit~ are you tn7t;_np; about, L* it ij just in 
general, w e l l ,  of course, it is a uice to know; bu% I don't h o w  
t h a t  it 5 comected to m A ,  

. 

.. .. 2 0 0 1 0 5 0. 

&& ., ,' , . :  ' . . .  

. 
.I 

I- 

. _ .  . .  . . .  
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The method of  detecting degree of  suxsf~Av3.tp of ix~cEvioUals t o  amsea, 
t o  fa twe ,  yes; and w h a t  p a  are gohg t o  c o d t e  t h e  w i t h ,  I dou't  
how. 
t h b k h g  of; of I 8m t h i d d a g  of here, le t ' s  s a y ,  100 r -, 25 r 
k b a b l e .  

What we w a n t  t o  kn~rr is, W h a t  is g o b  t o  h q a  t o  p s o a e  that get 
25 r aad caa we pick uut of a crowd same tu &ght be hypencnsl t fve 
to 25 r? 
f!lnd out rrtretker you cau pick aut whether a person b sensitive t o  
6 a  r or not .and \rill shou reactions before they did, uould be inter- - to knoir, but probably of no practf.cal significaz~ce, 

I am t & h k h g  larptlp fn tcras of thd irmaroerf o f  exposure we are 

. 

Let's say the figure w e  have set t o  shoot at is 25 r, and to 

PB. F n d :  
g- pick t he  people that are m o s t  resistant t o  radiatlaa fa respect 
t o  the effects that re decide, fa the case of an accident or fa case a 
man has t o  be over-exposed, he has a much be t t e r  c!aaPce of  gett ing out 
than if he didn't heoe that  res is t race.  

So it is fmportaat  t o  develop, if possible, means of w e e d b g  out those 
who would be incapacitated if they should be exposed t o  a larger do& 
thau was plauaed for that missian, 

CHAIRIW DOKk: 
150 r, 

I think another problem is this, If you CSZL fn the be- 

- 
. .  

* .  

We don't b a n  but what p may have t o  go up to 100 or 
. -  

CHAEUAN DCWXJY: But I 10 h o r r  t h a t  gau can expose the  same type of 
k d i v i d u a l  ha- the  same type of a carcinaaa, and one of thau wIX. 
develop a very profound leukopenfa a d  t he  other me uon't,. I mean 
t h a t  is pre t ty  w e l l  hum, 

DR, NZiELL: It jus t  happeas tha t  I have been through a project like 
t h i s  a few y e w s  ago, the predic t icn  of heart size;  and t h e  yrocosl- 
t i o n  w z s  t o  3rtCfct t he  nor,& size of the heart acd t h e  zeauzczer,: 
of t b e  patient,  

We found, and everybody e lse  found, that the  e C i c i e n q  of  predfc3ica 
was about 30 percent; and tha t  porr weren't more than 30 pelrent better 

Kith tha t  thaP you neze t o  take the  average for all people a=d ccqa-e 
t he  patient with that .  

The e f ,+ ic i env  of prsdict ion was so l o w  it p r a c t i c a y  w a s n ' t  no*h 
ha-rhg. That is what I ant ic ipate  in these t-gs, is t ha t  t he  -res2 
betwcea tke seasitivit7 of o m  persaa and another for your *st, which 
is erjrtheaa o r  3itosi.s or smethhg of that so*, won't have sufff- 
cient spread f r g m  the most sensitive t o  the  least scnsitLve so tkat 

7 s -  

4off  t o  take your predicted size of t h e  heart and coPpare the patient 
' 

.* . 

c- 

- I  

. -  your prsdiction prove t o  be of any j r a c t l c d .  value. 

DR, F U A :  
while t o  do a l o t  of these t w g s .  

What you are s z y b g  is t ha t  mu d c n ' t  t u  it 3 worth- 

i 
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Eut In th first place we  have t o  d e c i d e  nhat w e ' B a  t o  

. doesn't cost too E E I C ~  in the  way of m o n e y  a d  t h e ,  pi~",id.arLr iz 
persorxuel, I think ft ought to be t e e d ,  .. 

t u  that b pcmising.  

. jects cart be set  up nhich rrlll cost verp l i t t l e  maney. 

DR.'NETELL: I thbk pau have s d d  it very w e l l ,  if you can f i n d  s a c -  

. 'DR, F A I U A :  That i s  right . 223- I W o u l d  do it, But I think p k -  
. .  . . .  

For instance, the one I suggested about nausea cax be done very ezs-ily 
in a hospital, 2 you cap pt scme radiologist interested in it, bc- 
cause it is also a s d c e  t o  hi3- 
at ve-7 7iLL3e &,-a cost .  

Under those cOrJdftims, I'tF.;rrk it fs worthwhile lavestigatizlg, eo'ca 
though w e  don't think i': is going  to LLuC a n y t u g  that 
thine. 

He-can carry aut this investiggtioa 
I think i% i s  rrozlLl!n&ile, 

meart my- 
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CHAEDWi m: 
That is a vexy gmss t-. 
poietic systua of a ditfc-ent ~adfrridual. We knm that those are 
widespread, Llak there are things t h a t  &re nidespread. 

Naw t h u ,  Fi we caa accept' this, then t h e  anes wko are in te res ted  c a ~  
sit down and cantcfentiuusly work out an approach t o  this, nhich csn b e  
considered, 

So I t h b k  w e  w i l l  acceyt t h i s ,  1 ~ 1  a group. . i ie  haven't ruled out any. 
Bight now t h e  copsensus of opinion is, these are north 8 c s C  ftxrther af- 
r e .  

DR- STOm: 
b e  problem o f  detecting a degree of sensitidty o f  indioiduals t o  
radioact ive cxposu~pes wherein t he  test does not involve aiy exposure 

C3AXW.N T: ..*ere & &e of those in t h e  PSEPA Project .= t e s t i n g  
anfmals, 
r e  might carry it over on some of the  others, 

Far kutarct, there  is a wide spread in mortality, 
There is a.uide spread of  t he  hanato- 

.. 

. .  - .  

. .  
I t h h k  ,vou d g h t  add t o  t h i s  list pou have here, though, 

.. 
. .  . . .  to . radiation, . . -. even * t o  a piece . .  of . *  t he  - skb, if you could pet it. . -  . -  

,. . 
That c8p be coae on animals; and ir it correlates  there ,  thca 

. DR. EOLLAEND~: It be that you w o u l d  have t o  have correlated 
a whale bund? oi these  tests 00 these men, B e  m e a  'suited f o r  the  
5ubmar;he duty or  airplane duty. .It is usu l l ly  not a single t es t  that 
t e l l s  t h e  whole story. 

llaybc-pu can Zipd scrtsit:',vity M& would t e l l  yau sareetf ig .with r t  
gard t o  radiat ion,  too. 

.-. 

.. I 

. .. . .  . .  

. .  

W, NIYS': 
selekt'ion of a test. 
i c E ~ & S . s ,  but s t a t l s t i c a l  ab'7'iy. 
f o z m ~ c e .  
is somet-hes nof-.knnile shooting for ,  

So t h e r s  is samethkg then t o  be s a i d  f o r  themumber of people you 
expect to be e x p s e d  and worthwhile developing any selection of tests. 

I think in all these t h i n g s  we are leading t u w W  t h e  
W t r t t  ne gain  from t h a  is not with respect t o  

me 'xauw more about grou.3 per- . 

Tcex rcu ~ 9 %  3 7 i n g  - d t h  100,CCO zen, a 10 per-,e?t hczo-ase 

. 

4- . .  _ -  
DB, KLLZNGZZ: 
about using the skin, because I have used m e r  2,000 hurrraa beings t o  
study' a si-;? 3r pro jcdu in ultraviolet, 
taFn groups of healthy hdividuals ,  t o  a point t ha t  we could group 
them at t k s e  t ises  the  averagg of t h e  mez. . 
The interesting poi& is tha t  what I found fzteen pears ago c o z e l a t i n g  
t o  ult=.aVi,olet ergtkna has been c a r 5 e d  over t o  X-ray skin reactions,  
and verj~ receztly also t o  total sortality =der similar conditfons. 

I w&d like. t o  say this. -I aiix n& qui te  as pessin2sti.c 

.. 
A- 

f-2 

r i 

We were able t o  separate cer- 

-- . 
_ -  

.z. 
. 
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lbfcn-bg to one example, thyfofd has been found d e E ' t d . 7  t o  increase 
a l t r a v i o l e t  skfa sensitidt7, that is recognized to rays considerably; 
and Lrw reaction has a h o  mea- been establfthed t o  raise tbe  

.mo*allty perceutage of a givca dose and t o t a l  body rsdiatfm. 

Based un this experience, I t h 9 k  - and as a matter o f  fact, we trave 
already some j o i n t  project  at the B a d  Hospital irnd Naval Medical 
Research under way - you car, by. c o r r d a t l n g  skirr t o  tno o r  three ottrer 
factors, SLad cu+-aAn g m p s  of ipdi.rridual.s who 8re more inc l ined  t o  
shew 1&ap&, Voarithg, a d  ather effects. 

I worked an about 3,OcO hmx bebgs ,  as far as ultraviolet  l s  cm- 
cerned, and on a crrnsiderable d e r  of experheuta l  auiaals. 

CHADWAN D m :  
me mme supporter here. 

Thank yuu, Dr. 'Elf.lnPer, We are delfghted t o  hime 

The second'proup was the study of  phamacological. studies of radiat ion 
reactions. l l a f y  we are  concerned with methods o f  reducing the per- 
centage aad amaunt of injury fran a given dose of r a e a t i o n ;  o r  a c e  . 
they had received radiation, see fi we could s top a chain o f  reactions 
which is I n i t i a t e d b y  the  radiation. 
presented by .!€=A last June; kr fact, Junt.3, 

Studies on those &e b e h g  done, but I th ink  wherever good proposds 
cane in, they should be supported and recanmeudatioxs f o r  a caxtinua- 
t i o a  of these s tudies  shculd be nzade, 

I have no real proof &. anythipg that is p a t  dawn here as of protocol, 

Under this comes the proposal. 

DRTREWEIL: There are  a few people that have been norking in this 
iyeld. 

C€UXBM b m :  
this rltld, 
tkL& some -n%ersstLig tZ:ss have c=ae out iz t k e  last re t r .  

There a r e  a l o t ' o f  people that have been workkg Fn 
I kncw of a l o t  of people aor.khg in t he  f i e l d ;  and I 

Y c u  neztloned, k, ?A x e = ,  abaut thyroid, ubi& is be*hg worked ou 
by severel people. Dr. Zvans' did same, w h i c h  I think points in that 
di rec t ion  on temperature and llmftatirx of blood supply, 

-are large poss ib f l l t i e s  in this f ie ld .  
I think there  

Dr. ELE&er has a pubkhed paper o a  des&cortiosteront. 
this top ic  should be included in OUT reccPle3dation for  NZPA for fur- . 
t h e r  consideration, 

DR. F A I X X :  3d-. Chatxmn, I would U e  t o  p o h t  cut again t ha t  we h z ~ a  
t o  decide what d e a l  NE?A is gofslg. to operate, f e s t  as to the ef fec ts  
t h a t  I witnessed; then a t o  the projects  t ha t  should be undertaku by. 
KETA, because there  is an awful lot of this work g o b g  on and everythiag'  
t h a t  has some connection t o  t h e  biological  efzects of radiation nhic! is 
of  in t e r=& t o  NDA.. 

I th idc  

- 
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Borr t he  question L some dipision of the f i e ld ,  so there  rrill be no 
dxpUcatlaa;  and w h a t  t!!e A t &  &era Caadss ion  should do and what 
m A  should do, Those are t-gs I thiak wU. hatre t o  be decided, 

It seeszs t o  me t h a t  ime&&gatfon un fundamental problems does not 
CQme under NEPA. T h i s  is more of ap engineering problar rather than a 
bas ic  research program, 

IQL WARD: NEPA doesn't des i re  t o  
do any work t h a t  is being done stcrrhcre. 
mental WAciples, and it hss observed toat very largely in a l l  of t h e  
fltlds kr w h i c h  it is interested.  

It has found, a0 t h e  0th- hand, t h a t  becaose of the  urgency attached 
t o  t h i s  project, and because o f  the p e d i a r  Wtat ians  of the  pro- 
ject - the two factors - that certsfn problem whictr  are being l e f t  
t o  a l o w  order of  p r i o r i t y  because of t h e  r e q u h e n t s  o f  other pro- 
jects become a high order of p r i o r i t y  t o  N R A .  

If HEPA can get someone else t o  do it, It intends t o  do SO. 

Uay I rcnarit on that, Xr. C h a ' z ?  
That fs Qpc of its m a -  

Xf it 
can ' t ,  thcq it. w i l l  'Lz t o  do it for .itself, I. thlnk that. is t he  
philosophy. . .  

- . -  

.. 
DB, 'FAILLA:' 7 agree w i t h  t ha t  completely, but ft secms t o  m e  that 
t b  group here should more or less decide 83 soon as poasibb, 80 

they w o n t t  waste an awful l o t  of t h e ,  j u s t  what are t h e  t N n g s  that-,- 
NEPA w a i t s ,  and huw best t o  g e t  t h e  inforsation.. 

If'+ go through a list of 811 the e f f ec t s  t h a t  we hare been six- 

- 

- 
'=at wadd contri,bate sxething, so on aad so forth, we are go* t o  
hawe a terAfi.c p r o g r a  NothLnp 

CR&AN D(XIIDY: I don't tW that  is quite t h e  nay I understand it, 
NEPA expects us t o  h f o m  them: 
we' 5s bio logis t s  should tell then  are h p o r t a n t  t o  t h e i r  project ,  and 
t hey  should wgtch out f o r .  
this q h f o x a t i o n ,  *uhetker t h q  do it themselves o r  whether they f k d  
out F t  is OeLng Cone soze place else, is a proole% nrLch we are aot 
concerned with a t  t he  mancrrt. 
t o  do t h i s  wi th  or not. I don't  h o w  whether they expect t o  have a 
budget t o  do it or not, but t h a t  w i l l  be left up t o  L!m, 

The other  thing is , I think it is perfectly obvious fran t h e  meet4aps 
t h a t  we have had t h a t  lt Fs i q o r t a n t  t o  thea t o  have a r l s e  rclatiap- 
ship rrfth a biological g m p  for a tie-in with t h e i r  work. 

If we concede that t o  be b p o r t a n t ,  then they mast have - t E s  is T 
own opini.cn a g a b  - some sort of people on the* project who a n  
hterts t td  in biological  Frograms in order t o  fom a d o s t  l i aLsor~  
If t h a t  is true , then they w i l l  of necessit7, t o  g e t  t h e  t n e  o f  men 
they w a n t ,  probably p e w i d p a t e  fn same prograrn thrznselves, 

be done fn a short time, 

one, of prograns whic! as engineers 

Wha w e  designate something where they get 

I d0nI.t knm whether they have a budget 

*..a. . 
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& I understaud it, e w e r  our d e U e r a t f o r u  t o d a y ,  then they .rrill have 
mmethlap to go QD t o  make t h e i r  d e c i s l a  a d  sake t h e k  reccmenda- . '7 

. 

e 

- 

.t ious 

Am I r ight  o r  an I-- on that? 

DR- FASLLA: We are a l l  r igh t ,  

MR. WAKD: I think ePemne l s  r lght .  

S m a S :  This m y  be a ut'de out Of the aorz!aL procedure a d  aCf 
the subject, but 1 see t he  point. 
ma order'of bportance, prrctfcal - a c e  t o  a e  IQEPA objectives oc 
programs; 

I thfnk whst we -e g r e w  ror b 

We could discuss t h a t  a l i t t l e  bit. 

I think at Chicago we set  the m b e r  one Pr',o+-t3 job, which was t t r i s ,  
I think the  ZJtZmber one pz5orfty Job is i n f o = t i m  which per s f t  
the application of this to practical. problem t h a t  we a r e  confronted 
with today. 

That is,. hurr many roentgens is represented by a thousand 10 mev new - 
trdns whL& we are. going t o  have to l e t  escape through the shield, so 
that we can correlate t h e  field results an the outside of our shield 
w i t h  at l e a k  the -da ta  presented in W s  docsaent. 

Right now w e  say, "Sura, if we give a m& xx)  r of X-rays, this does 
to t h e  best  of uur knowledee the foUorrFng t tdags ."  We are not going 
t o  have any 200,oOo volt X-rays in this 

I'thiak t h a t  h probably t h e  munber two 
POW have, the  infomation t o  let DS use 
siderat ioas .  

DR. NEVELL: Could I say something that 
decision, because you do have t o  make a 
yuu w i l l  go a f t e r  and wh2t p ro j ec t s  pou 

@-orfty, t h e  questions we 
this 13 przctlcal design cm- 

I thFd! is p e r t b e n t  t o  tt?is 
decfsien as t o  what projects 

su33oft. 

I nculd  l i t e  to tkzn a distLzct lon bekweer. ?~zdtaznt .d .  scftn:L'ic r9- 
search and wn3.t we could call t e s t ing  o r  deve loe -a t ,  engheering pro- 
jects. Now, there is no question that enghecr5ng projects can be . ' 

given t o  a research laboratom o f t c l t h e s  with magnificent results. 

- 

/ 
I n  regard t o  fundamental research, hawever, I w o u l d  W e  to quote 
Llr, Jackley of  about f5fteen years ago. He s a i d ,  i? Eench, "If pou 
let t h e  sc ient i s t  choose t h e  problems he rrilL work 09, he A&'-, be 
urong a quWeer or a half of t he  t h e .  If ycct l e t  t h e  d k e c t o r  of 
the laboratom decfde what probles he rrill rro,r!c on, he rrill probbL7 
be right  &out IO pexezt of t h e  t h e .  k t  - ycu Let t h e  boerd of 
d i rec to r s  decide, he rrill alnays .%e mng." 

That is in regard t o  the fusdammtal s c i e z t z i c  projects, 
this bozrd of directors can di rect  only b regaA t o  what we can ca'lf 
testing or  mginetr*kg projects. 

, . . -  
I t h b k  t h a t  

. . .. 

. 
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DR, PAII;LA: 
mnch t o  be done t.ht nothfng wU.2. be dons. 

Assign certain prioe-ties to t5:is; o t h c d s e ,  there is SO 

DR. STAFFOFS W E X ? :  
w e  have got  before us l a  t h e  one tbat is handicapped by t h e ,  and t h e  
Ls the l o n p t n s  effect of these doses t h a t  w e  hams signed our Banes 
to in this report.' 
fs a pmject Job tha t  nobody wapts t o  take. 

It seam t o  me one of the  most diiLlidt pmbless 

That il probably a ten or fif teen year job, and tha t  . 

I think tha t  is o a t  that should have iL% pr ior f ty  So order t o  get ft 
star ted,  No. I, Those of us fp Yaahattan t r i e d  t o  s t a r t  it at the be- 
g w g  of  the war and corrldn't because there  was a shortage of mea m d  
h e r i a l s .  We tz5.d t o  start it h e d i a t e l y  after the war, aad it hru 
hang just becaase nobody would come f o r t h  and s q  "This has .got a m u s t . "  

This pro jec t ,  it seems, has got a 'must kr t ha t  dfrectioa. We are not 
going.to be able t o  come up with infomation from that  esd ver;r soon. 
That one m g h t  t o  be started. 

Then I think it divides i t s e l l  down t o  four  other categories which we 
can ,get  imswers on a Yttlt more quickly. Sone of this should be- done 
by NEPA aad some is already being done by other agencies, chiefly A.S.C. 

One very imF;ortant one is the  repair of injury after it occurs. 
I think, has got t o  be rrom other-arganizations. -But these nurt two 
are the  oacs w e  have been h a p g b e  around, the  identification of sarsi- 
t i v i t y  and the possible reQrction of sensitivity. - 

mat, 

t 

Those two are beiag mrked on actively by A - L C .  and probably by several 
other *encies, too. 
in that direction, if for no other reason than t o  offer competiticnr t o  
other groups tha t  are working iP this f ie ld .  

Another thf?lg I would l i k e  t o  say w h i l e  I have got the g-oor, and tha t  
is on t h i s  long-tern effect, A t  least  two l a r t e  instal la t ions ought 
t o  take t h a t  one on and perhaps s m a l l  p ~ z s  done by others w i t 5  s d  
animals, because of the hazard tkat you t -o  z l w a F  faced VLL~ L? %fie 
l o n g - t e x  ?=gram of hav;,?g you,- colony aiL7ed aut by a c~r:o,-,t L S e c -  
t im o r  some other accidental  reason. 

Since we would have a stake of ten  o r  f i f t e e n  years. of obserratfoas irr 

Er,t I tW de ought t o  concentrate scpe tfrort 

&zst one experhent,  it ought t o  be safeguarded by b e k g  duulfcated. 
. It is .going t o  be di f i i cn l t  t o  f ind 'a grou? tha t  nfll -take this an. I .  . 

I would l l ke  t o  ask Dr. Faltla a question. 
of neutnas of current exprheatation? 
d t i e s  t h a t  w e  face, too, in t h i s  k5ad of eqer-hentation? 

Yihak about the mestureruent 
Isn't t h a t  one of the  difzi-  . .  

, .  

DR. FAILtX: 
sorbed per gram of t i s sue  is a t  l e a s t  a solution, and tha t  is a v a a b l e  
today. Now, the  d e t e h a t i o n  of t he  percentage of the ianizat icn pm- 
duced by fast neutyons by g m a  rays lrill have t a  be done. 
c o z e l a t i o n  of'biolo+cal. ef fec ts  when the  energy is absorbed 5 o m  

W e l l ,  the  measurement of neu txns  in  tez=s of energy ot- 

ALSO the 

. neutrons of Cff fe rmt  energies has nct been nade. . .  - .  - - -  - 3 . .  
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So t he re  is a big field 
. kr ad&tiaa t o  that &&e 

due to geama rap; w h d  
Those factors cane i n t o  

. krtcrrmofgramj* 

So t he re  is a b l e  field 

there for fuzzher stue. 
canposition of th's tissue, what p-entaga is 
percentage is due t o  neutrons a d  what energy, 
Lbis biological efTec*dveuess of t ha t  t i s sue  

We b v e  got t o  have 

there, That must be urplored 'before we can 
..prtdict what is going t o  happen to the human being exposed kr t he  field 

of r a t i o n  sa& as d s t s  here. 

WKDT: That cumes d e r  IV, "Conversion Facton,  N t o  r." 

DR, FIITT.T.4: Yes. 

DR, mEfLL: 
Certaia't&bgs before NE?A decided hm t o  correlate t he  biological  
prograru. 

rraoember the  discussion t h a t  ensued a year ago in Chicago in which 
we'said there  might be two conditions under uhich you wouldn't need a 
E d t t e e  at  all, 'any biological research; and t h a t  is, for .example, -.* 

+i. could buUd aa aLr$Laae t h a t  w o u l d  fly with a t o t a l  exposure of, 
sirp., m e  roentgeh; or if it would fly with 100,ooO roentgens, There 
it is perfect ly  d e a r  tha t  the committee wouldn't be very useful. 

& your origfnal proposal you said you needed t o  kxm 
* 

- 

We hope that it w i 2 l  f ly  somewhere in betweea tha t  range, and if w e  
had some idea as t o  where we would be, we could maybe decide how impor- 
t a n t  and how cr i t ical  some of  these biological problem became, 

DGWIK: I adnr fZ  I am just a l i t t l e  b i t  copfused at this pofnt, 
e .  

" 
:&I& PTUS'EVAVS:' I felt samewhat along t ha t  b e ,  A d  I felt t h a t  
**e we j u s t  shaa ldn ' t  do anythhg from a biological point of vim 

Then 
6- 

Pnt i l ' t he ' eagbee r s  o d d  t e l l  us w h a t  t he  mixtures would be, 
we w d d  set  some an5d .s  up and get some e ~ ~ p L z c a l  data.. 
for t heo re t i ca l  calculations - If we w a i t  

E.. S T C E :  

k PAILLA: 
rusfgn t o  neutrons and w h a t  importance they had to assign to gama rays. 

They a r s  , j j s t  askiqg us unat tme of d x k r e  ne w o u l d  7-"re, 
- 

The design n d d  depend on what inportance they had t o  

c 
MR. ScIbIDNs: That is right. ' We don't*kncm a t  this time the  spctrurn 
that rrill emerge fnm &-craft shields, but w e  w a n t  t o  be iu a posit ion 
t h a t  when we do knm t he  emergence e f fec t ,  we can evaluate the damage 
p o t c l t i a l  of t ha t  spectrum and decide whether ne have t o  put another 
foot of tungstn a-und t h e  t h h g ,  o r  whether we can t a k e  of,C an inch 
of b o r n  o r  sornettthg 14tt that .  . 

DR. STAF?ORD W-: Rtt an t i c ipa t e  certafn t!!gs, and Porn a blo- 
logizal standpoint we ought t o  know enough by now t o  ant ic ipate  what 
yuu a-0- g o b e  t o  need, eviLdence over t h i s  dosage range ne a s c i s s e d  
tUs mor-g. 
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SE,UOHS: In other words, a r a f f n u e n t  ai t h i s  data n& <e brf30- 
. . -- krg these effects down t o  a &t rhi& would be anenable to the  i-ter- 

Fetation in neut= flpres versus energy and high energy gama radiatian,. 

DR, STAFCOR3 W A R R Z 4 :  We ought no t ' to  be lp the  position we were mtrfno 
the w a r ,  when we had tc set up this tolerance dose, and w e  e i t r a r i l p  
accepted a certain dose; and at the  end of b o  pe-3 of exper3mentatian 
we f i a d  t h a t  fz we had exposed a k g e  m e r  Of our pertamel t o  tha t  
tolerance evezy working dsp, we might have Fsutned t ha t  ne m d d  have 
found a lot of. injuries. 

. 

Fortunately, the hypothesis that w a s  used 1183 that w e  would have no 
exposure a c e p t  where it w d d  be necessary. Therefore, w e  d i d  not 
have t h a t  -jury. L 

We have t o l d  you, at least fn the Chicago meeting, that it might be 
lfkely t ha t  1oq roentgens is somethhg t o  shoot at, a d  ne  ought t o  
come up in  a couple of pcsn with something about the t h e  you art 
ready t o  go n i t h  something defini te ;  t h a t  lo0 is pre t ty  s a f e  or it 
isn ' t -  1 

. -  
SWONS: 

FKEDEtf,: ' I don't t h b k  t h a t  i s  the crit ical  problan, 

SIMMONS: 
to b o w  how many rcrs is 100 - 

You .are g o b s  t o  t e l l  us what 100 roentgens is, 
. . .  

. 

In other words, iZ you t e l l  us 100 m s ,  then m have 

. .  

- -  - s  

working in levels at 50 or.100 rFs or 1ooo rems; 

mi ma: 
rkalljy what NEPA w o u l d  l ike  t o  have dane. 
of'experiktents where s o u r c t ~  are available,  t o  start t o  get some =ore 
basic data? Few are available, or very U t t l e .  

. 
, 

~w mst start experimentition smewtmn and tiis is 
C o u l d n ' t  we now begkr a set 

DR.'F.4X!X,X: 
whet effects 70u 
t he  e f fec t  of study. 

F i r s t  of a, i go Sack a3f'" to p u  h2ve got t o  deci ie  
gof-yg t o  stccy, becvlse t h i s  ratio vLWies nL:h 
What are  ne interested in tr;ri?lg to f b d . o u t ?  

(=Hmm Dcmjp: Aren't we interested In the physical ffi;ness of these 
e e o p l e  t a  IC0 r ?  Are they &.rig to be fatigued? Are tSe7 going t o  be 

. dul l  and full of amrehensian, lack aler tness? 

DR, FAILLX: 
ausrrcr. 

cHAI?X4N m: That can be done. 

D L  STAFFOED i7m: 
m a t s  f a t e  of the h d f v i d a a l ,  too. 
fnsurance gentleman over here in te rss ted  in that .  
and t h e  indiVi,duals. 

Then you have t o  plan your urperhents  t o  give you e a t '  

- 
You are  also gokg  t o  have t o  consider the  dti- 

There is a Veterans Addzistzatfon 
So are the  par:&s 
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CBAIIUdAN D a :  
mzza fnto a U t t l e  dfizidty on the pharslalogical material there. Nhy 
d m l t  we just pass mer that for a m c m e a t  and bare  it and go t o  the 
d u a t i a n  of the physical fitaess of  a n h a b  t o  these o&-mas dosages, 
rrhfch can be deternined by very good scfartific methods such 

I thbk  the dfscossion i s  he- up that w e  have 

tread- 

. Dr, Donkdson &st told m e  before lunch that he, with his fish, has 

-indigestion of food relative to nausea and vomiting, and got 8 V- 
been able to rather accurately dosage rrith tenperatare and 

p o d  cor?zlatian, 

Nm, it s e a  t o  me that WE can accept the evaluation of  p h p s i c a l  fit- - ness as oae of the things that they ccrtajnly need. 
periacnt fs set up w i l l  be determined later. 

Haw, huw the s- 

. .  
DB,' FAIILA: 
or a week, or smethixg like that? 

Physical fitness uithin twenty-four or .forty-eight hours 

. .  . .. - . .  

DR, KRYZLL: . Jt iooks higuy practical,  

pB, FAIUA: Pes. 

128. TITUS EVANS: 
practical, 

DIk NE8EX.L: 
seeing the effect of k.radfation a the sbilltiu, 
sider the correlation of the immediate symptams with survival, if n 
are going t o  do these &an ucpetirnents, 
t i on ,  but comes under the zame heading. 

C B P m  Dmm: 
I don't 'mow. 

Now, I don't think w e  are fl ing t o  need mch discatsfon on IV. That 
is one of the  musts. 

In fact, 1.t- they all do, I think they all are 

These they put down here. art mostly fn the d i r e c t i o n  of 
Qrc d g h t  also con- 

That is in  the reverse dirtc- 

Whoever does human -ednents  &ght use s0c.e of these. 

- 
. 

S L .  F,oBLZZ EVANS: There is one w o r t a n t  point, Xaybe parr have t h e  . 
answer on IV, fi. Simons. 
sUeld.which you c d d  set together r i g h t  now without a whole lot more 
*search; su=ose you need this machine s i x  months from now and p u  
h a w  got to staz-t buSfrJg it tomorron ,. m o x h g .  

U s i n g  a? or&- gazeen variety tme of 

Roughly, what is going to be p u r  gazua ray flux Lz compr'5on with 
pourneu5rur *~LXX? 
minrs 8, say, just t o  be ridiculous, does t h i s  r e f ly  handicap you in 
the design of the shield, Is the major. external radiation g o b g  to 
be gemma rant anyhow, or is the major external raaation going to be 
neut=sns? 

In other wrds, if you take a R82 o f  10 prUs a 
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B L s  reslly tells us L!e L=ortance of No. If. 

AE, S m S :  
evcp ktak as far as t o t a l  energy mailable in t h e  field is concerned, 
but that rra cax sgp this. The s h i e l d  p e r f o m  two functions. F i r s t ,  
it absorhs the'enerrp and reduces the total energy w d l a b l e .  The 
second thing it does is harden t h e  s p e c t ~ a ;  t h a t  any spec%= you 
st&- 
merges. 
l e i t  wlth aPuer the shield haa perfomcd its fbc t ion;  we ham raised 
that fn to  higher mercies, so we are p a r t i d a r l y  interested in the 
.eqd.Palence at the higher mer= ranges. 

I thfirk that w e  are s i n g  t o  be somewhere bo& t o  aa 

an the k u i d e  of t h e  sh ie ld  is  going t o  be hardened as it 
Therefore, we htend to raise whatever t o t a l  cnergy we are 

Letts say we de@-de we have t o  have an overall attenuation, say 10 -8 
00 t h e  initfd. radiation emerging from the reactor;  apd w e  2 n d  t ha t  

this m e a s  we either have t o  take opt evergthing below IO d l X o n  volts, 
whicS of course is an inposs ib i l l ty ;  and then let tha t  go without ef- 
fect . 

fraction of the radiation is at 10 m i l l i o n  mlts o r  above. SO 

That i s  an overemphasis ,41st"to point out the problm, but we know we. . . .  
can not remove all-of the  low energy radiat ion;  but we can xrnove a 
Mgher perceataee of the  lcm quantum rad ia t ioa  than we can of t he  ini- 
t i a l  high energy. . 

what we are actuall7 stri,v;ag for is t h e  minimum rlectssary a t t a a t f o p  
of t h e  high met= csmFonents. 
if they have such mean-free.paths that they penetrate t he  shield, they 
are in t h e  same statas as far as the cargo is concerned,* 

We believe that t h e n  35 a theoretical mdxmn of  effectiveness for a 
given enern  of heutrons. 
you would have a rnadmuza n a t r o n  erfectivcness. This is k.respective 
of spectrccl, just monochromatically. 
effect ive at k than a t  2 mi'l l ion. . .. 

This is based on the  argument, nW,!1, 

.. 

If gap p l o t t e d  the curpt o u t  far enough, 

Say the same energy would be less 

DR. ? E L Z  ZMS:  Le+, cze 2sk p a ,  of c=u=se i= a dl,'fzrer.t nay ar.C 
not q&te t S e  x a ~  "ut. H e w e l l  has mitterr b e e d  7011, which he is read3 
t o  spring on you; if you use t he  lo7 on the s h i e l d ,  whickb would IcU.  
the p i l o t ,  the g-a rays o r  the neutrons? 

KALITIXSKT: I tW w e  can answer that. I t.W L2at in any . 
utl l -dtsipntd s h i e l d  they w3.X be about equal. 
why t h a t  i s  so, because to =ep!7y b r b g  r?&ation d u m  ts praCCkaJl7 
zero,  you have to use a very large mass, whether it is g m u  or  whe- 
ther it is neutrons. 

So t h a t  if ycu tr;Led, for b s t e m e ,  t o  k 2 E  a= the  gaezas a ~ c !  not 
bother about the amtrans, you would have t o  have an'ucorbitant 
amount of mztc-i,al t o  s t o p  the ~waas, 
trons . 
So, @.$e obriously, the light-az-possfSle shield orill be one t h r t  will 
attenzrte the garmas a d  the neutrons. 

You CM see ve- easS.7 

. -  

The same is t r . c  o f  t he  neu- 

1 .  

. .  . .. . I  
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UZLZR: That is what we w a n t  to kam. 

SEUONS: Which is  the most efzective? 

ROBIZP 3JANS: Torr don't have to kcm the  RBE, 
that k U b  the p i l o t ,  potr don't  have t o  bow. the B3E, 

S-ONS: 

If it ft the gnmna 

Haw are w e  going tb f ind oat which U hfsl 

, SmONS: It is n d  a biologica l  probles, ' 

KAUTINSRII: 

SDCfONS: Let us assume they are equal. 

ROBIET EVANS: -1Ahcl pou say you are assuplrhg they  are equal, what 
have pou assumed h ycur calcdlation? 

We are giving y m  back the ansrrer. 
.. . 

- .  .. . . 

MR.'KALITINm: 
because if ymr flux is It% gammas, it ~ 3 3 .  also be l&neatrons. 

DR, R O ~  EXANS: YOU h a v e - c e d m y  made c a d a t i o p s  of the' cxter- 
iial: radiation and ram, 
due t o  gamma rays and wt.at portion to neutruns? 

DR, F m A :  

E , * * S E C N S :  
We have no basis for making one. 
2.5, hrt ie don't believe tht. 

W e  have assumed there is about an equal quautity, 

when 'poo did it, what portion of the r e m s  were 

According to that,  perbaps 80 percent. 

We haven't such a calculation, We have not made one, 
m a ,  we could use this . factor of 

DR, F X E L X :  Vhat is.the 2,5? . - 
DR, EUIBIZY EVANS: 
Tee any of the g a b g  reactors with t b e k  presolt shields, Which is 
*ha most hazardous radiation that  merges from the shield:. the garma 
rays o r  the neut,-ons? 

Take any other reactor, then, w h i c h  goa have studied, 

DR. STAFFORD ;RS?SN: They are both hazdous ,  

MR. SI!KCNS: 

DR; FA3Z.U: N e u t x n s  are bzn t h e s  more effective tbn garrjna rays, snd 
the neutron be- or the neutron elezent - 

I don't tL%! anybcd7 b.ms t h e  answer &b that question. 

3w. SDZCNS: Correct, But we dcrr't h o w  that the neutrons are t e a  
times !nore efzectfve, do we? 

2001062 
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DR, FAILLA: We knun t h a t  they a r s  nnr& m o r e  effectAve tbm g a - r a y s .  

ClUIFWN. m: 
- 

We dm't k m  w h a t  they lrfll be at that energy. 

DB, FAILLA: Ix tems of ionfiatfop, 

DB. NwEtL: I am not am& of a nathematicim, but im' t  it true that 
if the relatlwjt.lip of mergest iltrx to m j t  of shield was t h e  puwer 
relationshi? for both g 5 a s  and aeutzons, a d  they were fadependent, 
thar pur e c o n w  would  be to kaos .equal effects wdsg out, and your 
ecormzy amid e be t o  have nxch mora o f  one than t he  other, if the 
ralationihip o f  one was a considerable pmer coqared to a flrst p a r  
re lat ionship  with the  other. 

Am I wrong about that?  \ 
t 

MR. SIJW'CNS : 
have been making - we may be mong on this, and t h i s  is where w e  need 
correction f r o m  thia  group, if it is wrong - we are working under the  
assumption tha t  t h e  damage potent ia l  - we are not' sapinr nhat that 

I don't thfnk t h a t  is wrong. The. only assumption tha t  we 

:damage is; i t .might  be.l-&&ia or d g  fits - but the damege po= 
tential frasu a given radiation f i e l d  is  some function o f  t h e  amunt of 
energy.that-  t he  body absorbs from that field, t he  i n t e g r a l  of the 
u t i l i z e d  energy. 

. 

DR, ROBLEX ZVARS: 
for t he  netltruns. 

a, S m :  
Ut"s sap the Xadord  p 5 c  puts at 8 fen thousand kflorrdts of neu- 
-os, and p u  have a fairly Ldense radiatfem Ileld. 

It is for t h e  gamma rays, but it cer ta in ly  isn't 

Of m e ,  the  r i d i d o u s  case fn here &d be neutrinos, 

It fsa't 
. utilized. As you increase the  energy o f  a neutron, it approaches the 

neutr 'so in its u t i l i z a t f o k  factor. 

So we are pobg on the  &ugh premise t h a t  we can calculate  - I havea' t  
'got the Cgtrzes her$ - t h e  e n e r g  potentid.  of k?p gi7en f i e l d  of 
monock3matlc g a z a s  o r  mocockcazcic ileut=ons, and we czn inte;,rot 
t h a t  into a d i s t F 3 u t l o n  o f  these grou?s apd say, V&, so much - 
energy .rrFI1 be absorbed b y  a hmk of meat . "  

DEL. ROB= Z I W S :  
sometkbg of that crude sort, and then in a side of beef there  is just  
as much gama ray energy absorbed as neatrun energy? 

MR. SE'CNS: 
kunk of beef t h a t  <bere uauld be more  neutzoas absorbed than gazzzas. 

DR. ROB= 3 M S :  

MR. SlldMONS: I don' t  knm. 
question, but I say it can be ca lcda ted .  

All r igh t ,  if yuu just use a concrete shield or  

It depends on the  spectrpm. I would t b !  that i=r a 

Ib you mean mort energy o r  =ore par*-f&es? 

I don ' t  have a m e r ' - c a l  enswet t o  t h a t  

2001063 , 
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'DR. E m m :  It 
porr doo't ham to  ask 
frnportant radiation, 

YB. S-S: what w e  

caa be calculated,  and it is 
a bio logica l  question If the 

i 

pure ptrysics, a d  
gap=na rays are the 

an asking is, is this a masaaable assmytion, 
that the  biological  hazard 1s a very c lose  relatian to the  energy 
utilized? 

IIB. EVANS: I think not, because of the RSE. 

DEL. SMNE: 
that the eaergy absorption through the body iS f a k 4  eveuly dbt*Auted, 
then you are get*&E np where it is; but fi you are in aa area where it 
i s  dis t r ibu ted  all near t he  surface, t h a  it isn't. 

m, F m A :  
electrons . a 

DR. STONE: 
gemma rays are  both going relatively far krto t h e  body, then ne already 
h o w  the  RBE for a great many factors, 

. . * -  
DR; FAII;L& .I see"what you m e a n ;  yes, . 

DR. STONX: 
lit's say; 5 mev or above, t h e  variation from 5 t o  10 i sn ' t  going t o  be 
too great, 

Eut if you g e t  down mnch bel- that, be&, say, t o  2 ar below, then 
the-variatfon begins to :et greater; bat the depth t o  w h i c h  they go 
pets'less so t ha t  you w i l l  have t o  mrk on that factur 85 w e l l .  
wbn't be evenly distriboted in the body, and you have got a balance 
of tno ' fac tors ,  whether they are evenly dist r ibuted cr whether they 
are absorbed near the  particular surface t h a t  h a q e n t . t o  be -os&. 

cFTAI?ZAN D m :  I t h b k  this is a question that t he  physicists n i U  
have t o  slf  down and - 
DEL- ROBLEY ZTANS: I thbk t h e r s  is a great d e a l  t ha t  can be done by 
the  calculations t h a t  b. Simnons is already o s k g .  For ucaqLo, in 
aur f i z z  meethe in Chicapo, you gave us t h e  results in draft f o n  
Gf the large number of calculat ions on whether the aircraf t  could 27 
in teras of the  weight of t h e  s h i e l d -  ' 

- 

Again It depends, if yuu are-up high crtangh fa anergy so 

On one occasion it is protans; on another occasion it is 

If you get up t o  the  point where your neutrons a d  your 

-- 
i 

- Therecore, lf we know t h a t  they will all be neutrans of, 

mey 

Now, a simS.ar  set of ccmputatfans can.be given as t o  whether o r  not  
accurate knowledge of REZ is i q o r t a n t .  

. smTt ions  t h a t  it is 2, it ks 5 ,  it is 10, o r  it 2s 10- An& it m t g  
be t h a t  p m -  dosages to the  p i l o t  lrill h o s t  be isdependent of-= 
becaase p a  made your radiation t o  gama rays. * 

Q1 t h e  other  hand, it may be t he  reverse.  
you are  absolutely right. 
p r ior i ty .  
priority. 

You can make a series of as- 

If it is the reverse, t h m  
Nur;ber Iv is your h p o r t a n t  project o f  top 

I f  it is gamma rays, t h m  No- F? is n o t  the  projeci, of top 

2001066 4 3 -  
. .  
. *  I - . .  

*-. . . 



. .. 

. .  

.. 

. .  
. '  

- .  
I 

HR. SIUONS:  
r d d  have any reasoa-to s q  it is gamma r e ,  

I don't thiuk there  are sny bdLcatfaps to shuw that we 
- 

UR. SIUENS: 
you can say where it is absorbed fn tho t a r g e t .  

the body. 

&at then, to i n t e r n  thfs as t o  damage potentfal  is a prublcz f o r  
the biological people. . 

UE, RClBLiX EVANS: You caa r p ~  pour X r m t e  Carlo c a l d a t f o u  through 
several times with dizferent =E's for t he  high energy neutruas, and 
porr can see whether t h e r e  i s  any d i f f e r u c e  fn t h a t  overall efZec*dtvc- 
ness, if you w a n t  t o  measure your reps, at 30 feet or so, an a r b i t r a r p  
thfng 

It may turn out tha t  this is  a l l  primarily gamma radiation and n a t r o n  
capture g- radiation originatfng in your shield, If that  turns out 
to be tme, . thea'Pmject IV is not'number one p d o r i t r .  

Yotiehave got to b o w  whether Fens depehd strongly on P 5  o r  not. By 
rem, I m e a n  the sua of your gamma ray and neutron eCectts. ' Depen- 
on the  inportace of .the gamma radiatiun d t t e d  frau the  shield and 
the' captured g s m ~  rays prodaced in the shield, it c d d  be, fast l i k e  
yuur graphs there. 
Carlo about th ree  or fou times w i t h  ,an RES of several vdrrakions, 2, 
5, 10, or 40. 

W e l l ,  you can calculate how cuch energy fs absorbed, and 
I man p u  camu have 

curds keep track of actually where each reaction takes place in 

.. 

It c d d  be. YOU are goirig t o  io throctgh Mate  

..- IIL'SIML(0NS: ;Te have no indicat ion t o  lead e i t h e r  way on the  questfen, 

D& BOBLIX S A N S :  
N-er IV is riztrt. Ton are going t o  be t he  one nho has t o  decide 
nhetker'Xu&er IV has top pr;Lor:',t~, nct us. 
enters pur crleslation. 

w e  you don't care about =E, and anp value betxeea 2 and LO gives 
p u  t he  same shield. 

When pou get the answer, p u  WE!. h a w  whether 

If de=ec:',s SI? how it 
_.-. .. 

- 

/ 

MR, SEXCXS: 
we need t o  have i n t c U ~ e n t  targett. In order to set  up a target  or' 
geosetxy fx the  human body, w e  have got  t o  have guic?ance from sane- 
body who can do t h a t  for  us. 

We are  not capable of saping what t h e  dezsity o f  hfix,-en, a v g e z ,  
carbon, sulphur, phosE;horous, and all t he  other k g r & o r t s  should 
b e  in this mass where we use t he  Carlo t echdque .  

Anotker t b g ,  i n  i n n i n g  tses; Monte c a r l o  c d d l r t i o n s  . 

.- 

m. RCELZI E7ANs: You w a n t  a standard m a  - 
I 
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UK. SIUWINS: A chemical man t o  plug i n t o  the l&xrte Carlo. 

D& w3m SPANS: Samebody is w o r b c  on Lbat. It se- t o  =e we can't 
decide the pr'orJ,ty an t he  IV u n t i l  pou have a l o t  more a r i the t i :  done. 

ME. SIElCNS: 
rrould come under IV. 

I tfiink this is a pa- of IV; t h a t  t h i s  t n e  of work 

cI& ROBLZ ZITAS: Thar t h a t  b top. 
of BBE for t!m lens of t h e  eye and fur the  base of t h e  ifngtrnail or 
other things may be uxbpor t an t  t o  pz. 

CtIJURUN m: 
nunher one. 8 

But *&e d e t e t i a n  bialogicaUy 
' 

If he includes t h a t  kr ITI, then we could give No. IV 

DR, ROB= ZPANS: That would give IV number one. That is D-A Then 
IV-A fs d e r  one. Then IV-B may never cane up. 

DR. NEVZLL:. Are you sure t h a t  ne a r c  not suffering here from sonethfng 
that we have suffered from a Rreat deal ,  and t h a t  is the necessit7 foq 
securi ty ,  t h e  necessity for secrecy? 
mitted t o  be Zrank'with us here? 

I would suenest t h a t  the  thing t o  do is t o  get Dr. Brans and Dr. Sfnaons 
together on the &et and l e t  D r .  Simmons t e l l  Dr. Evans aU about what 
he has done in rcged t o  these shields so t h a t  Dr. Evans can s a t i s f y  
himself whether, in fac t ,  there  w i l l  not a=ttrdy in practice be so 
mix& of a' positive correlation betueen neutrem absorptian and ganna 
absorptfm t h a t  p u  do not came out with an even bdance.  at the bes t  
thichess of a shield, that you coge oat with a balance af - 
a. SEdMONS: 
not bten'chpmlcted., A l l  these thfngs are just tentat ive opinions at 
the moment based on t he  work w e  hzve done so far. 

Are you sure t ha t  you are per- * .  . 

&L 
\ 

We are still working ni& these calculations. They have 

DF.. XZELL: 
c f s t  skip-ld woult be one wkich 3rgduced eve2 cuar,tFties os' nezt=.zz 
flux and pizza f l lu  l eakkg  aut. 
dence because I think tha t  t he  a b s o q t i o n  of n e u t n n  f l u x  and g a  
flux do have a correlation. 

MR. SIWCNNS: 
cffecti=ness i s  the human body:. We are  using fissian counters azd 
other mechanical instruments nuy ia t.?'be t o  i n t e q r e t  what hanoens 
to those in t e a  of  what tW mans if the counter was a man. 

To .T zLne it would 5e .terj- ro-mrkabze if the zest ofzi-  

It u o d d  be UI a s t o n i s h k g  coizci- 

r 
.. The Fad c=-',ter',a on tbis thing that  te t ' s  yau *Le 

- 

m. N Z :  
art in te- of energy absor$ion, 
of t h a t  d i f Z i d t 7  by de-g not n i t h  energy absoqtian but with t h e  
significant qua?tit3 which is capaeLt7 for ionizatton a d  the  
that they do a.LL the* absorntions with and all theL- protectian ?rsb- 
lun wtth is tke =.oe=tgm, which i s  not a ua t t e r  of haw much energy war 
absorbed is g o k p  tkough t h e  protective factor, but how nach t h e  

The ~Kfficultp w i t h  the  calculations is, t h e  calzLatfcas 
The radiologists have escapd  l o t s  

. .\ - 
\ 
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daagtr w 8 3  decreased in going th-ough the protectI've fac?or, and 4:ote 
ope- about the caerpr absor$iarn. 
$aupisg clear over t o  t he  s i g a i c a n t  qtaantft7. 

They have cut t t L z g h  i: by 

It might be t h a t  you c d d  solve same of ymr difficulties by 
over u i t h  an em&d-cal absoMian  law,  pa& attcrrtim t o  notlakg ex- 
cept e i the r  the ionization going through o r  the biological effect. 

YB. SEdXCNS: 
absorytlan thing, because that- La t h e  red f i e l d  tha t  is .operat5g. 

IIEL- m: 
k t  the  radiologist ha8 got r i d  of U s  difficulty ln that regard by 
p m g  no at tent ion t o  the energy absarptfon, 

I ai wonderikig whether it ij wise t o  Skip &er thfs aterep 

Tau U e  e n e m  absorptiarr because p u  cm c d a r l t e  It. 

He is nrecwuring a pa 
p t w 8 t f C  q P a t i t Y  - 
El- SUCNS: 
t ion of t h a t  type which j u s t  doesn't flt. I m e a ,  t h a t  is why we bave 
cases where one man gets 1500 rem m d  Uves twenty years and w e a z s  out 
three wives; and another man gets  150 r and dies in t e a  daps, and they 
are  supposed t o  be t h e  same units. . 

CBjIEMAlI m: ' W e  have t a t a t l v e l y  here agreed on p r i o r i t y  nunbe, - one 
f o r  No. IV. 

Which works as w e l l  un t i l  you get h t o  neutmns and radia- 

- 

IJL'ROBIZY =APE: Not the  biological  park; the physical part. The 
par t  t h a t . i s  not nit*= here is the pa r t  tha t  has top priori-ti. 

CE&XAN m: 
That %a t h e  eraluz&iop cf t he  - icd gtuess. 

DIL'EIlS: I would recommend t h a t  be t h e  second 
becazxse t h e i r  h e d i a t e  problem is nrilltary effectiveness under th 

~ o r r  about BO. III? can we assign t h a t  B p r i o r i * .  

order of pr io r i ty  

conditio- w h k h  t h e  plane has t o  operate. * .  

W.PEXkkaV E m :  E i o r i t y  No. 2 on that? Is that  agreeable? 

D L  TlTuS FINS: H m  about this cuaflaciw of avrilxble dcta? isn't - 
that v e m  important? 

C R A E ! !  m: We rrfll come t o  that .  

DR- TITUS EVANS: 

CRAEYW DcKmp: 
continuation of compilation of available data as i n i t i a t e d  by mi4 
A d + h o ~  Camittee along t he  1;--?es of this blue book. 
should be continued. 

DR, Nc(s: 
s e t t i n g  tolerances in general? 

/ - .  
W e  are g o h g  t o  consider a l l  of t h a  together? 

W e  are going t o  caasider all of them. No. V I  is the  

I t h h k  tkat 

Isn't it &so be-hg done in cuunection with t h e  ot3er t ,  

2001067 -86- 
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08, H u m :  
sametw.  

C E m  m: 
c-tad and uarelated, 

DR, N m :  
on these cuaqi lhg groups; 

IiB. ?i-: 

The Hational Resee-! Carmcf?. M t t e e  3.s d o h  

-. They ha& beeu sendhg out abstracts,  but to ta l ly  un- 
3- 

It is not drzpllcgtfop, but there  should be some coordinatiop 
There are quite a number of thm, 

Dr. P w ,  who was the Secretarg of tu - 
m: mart LS saraethbg Clse- That i n  eatfray M e r e a t .  . . *  

DR, FARLA: what docs this mean? coptbniae what has been done before? 

. CHADUAN m: h k h g  t h i s  azme coroplete and keeping it up to date, 

DR, F U :  I thhk 
it i s  desirable. 

I don't 'think there is .any question about tkat, 

-CHARWN BXDY: . That i s  uhat  I-thought. 
I don't  Eman. 
krioI.satian. .* 

DEI N S E L L :  

If anybody else i s  doing it; 
Had-we lmorm it, we would have tried to have gotten that 

I think it 'should be c o n t h e d ,  surely. 

DCRlX: What sort of a pri,ority n o d d  you give that?  

DR,"BwELlt: The firkt pFiorfty rauld be &e lmmn uperimeats, w d d  , 

it nat? 

EL, TITUS ,TANS: 
be. stopped u n t i l  the others nere done? 
also? 

B y  sayhg n2rbritr t k s e , "  p a  don't man it sho?zld 
?ky not aake it p?-m:t7 one, 

W e  are g o i n g  to keep that going.  

.; DR. NPIOLL: I thought were .tm t o  order the3. 
.. 
: . 

DR- STAFFOB9 WARREN: This whole &t. is priorit? one , isn't it? 

DR, ROBLZ.  FANS: If we are going t o  t,-y t o  n a n g e  these, w o u l r h ' t  
it be si@.= to have category VII, w h i c h  iS your Moate CarLo and has 
f3rst prio+-t7? It really isn't the sme as IV here, whax mu p t  IV 
fn t h e  c a t e g o 7  of I, TT, III, V and VI. 
rate aa this is. 

lXonte'Carlo is just as sepa- 

.- 
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.. . EVANS: Let's not call it 

have got it m, 
PIL, -ELL: le have beea belaboring these research problans for a 
lone t ime,  aud I don't thiak we have cane t o  a Ten good solation, 

W d d  it be appropriate t o  suggest t h a t  a subcommittee be appointed 
who rrfll work vcv closely with t h e  NEPA people and who w i l l  make a 
report 
t o  be the crftlcal probless? 

t o  huw the  p r i o r i t y  ought t o  be arranged and as t o  uhat looks 

DclRpDJt: I suggested t h a t  we do this, and have a meetfng of t h a t  
d t t e e  p r io r  t o  this so we could do th i s  f i z z  part. 

The Camnittee at ' t ha t  time didn't t h h k  it rcald profft very mxh, 

CHAJZUAN DoffDq: What I would m e  t o  do, these topics should be 
-recct~mended t o  N D A  t o  pay a t ten t ion  to;  t h ~  we can appoim a sub- 
committee a f t e r  they Iook them over and decide wherein they fee l  they_ 

.fit o r  what they w a n t  t o  do n i t h  thez; and then set up a s u b c d t t e t  
t o  go over these. in d e t a i l  with specific recommendations. 

DR. FRED& 
a free haud and l e t  them work it out and make a report t o  this Cormittee. 

fn that  w a y  they w a a l d  be quite cognizant of  all the problems b e c a s e  
of the discussion that has gone on, and w e  ca2l ask thcn questions which 
they c d d  m e r  m o r e  b t e U . g s n t l y  than m caa do now. 

I just feel that we are f d e g  e l i t t l e  b i t  and it might be {he 
best solution, I N& be t o  make t h a t  as a motion because I 
feel rather strongly ahout it, 

. . . .  
I .think it: might even be be t te r  t o  give the  subcornnittee 

. .  

'CXAE3XQ-J DCRDY: I think l2 we are going t o  consider detailed appnacyes 
t o  these  fucdamert'.,al p r o b l e m ,  whic?? I neve? inteqded tha t  we shculd do, 
I t k k k  t h e r e  are  s-2 o r  seven 3 r 5 ~ 7  Frob lezs  here. 

c o a t h u e  tSe medical c d t t e e  o r  not, o r  ask us t o  s e t  up subcamnittees 
t o  study partimlar problems, with recon;2endatioru 

Ye cculd recsm- 
mend t h e i r  i=?ortance, and then thcp can decide unether they w a n t  t o  . -  

&- - W o u l h l t  we get just. as fzr and fust as fast t h a t  way, o r  not? 
a second t o  D r .  F r iede l l ' s  notion? 

* DR. FAXILA: Md he make a motion? 

Is t he re  

DR. F'ZZDZLL: 
I#iorit.jr of the  resecrch progrm in coajuscL,iun with t he  E A  represent- 
atives. 

DR- STA€TO?D IARE34: I second that .  

I moved tha t  a s u b c d t t e e  be aup-kted t o  study tbe 
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DEL SELLS: As I understand it, Dr. F f i e d d . ,  you moved that a uub- 
coxnittee be aFpowted t o  study t h e  prfo+-ty o f  the resear& program 
fn can,~ction with the NEPA representatives. 

DR, F S I E D S :  The character and priorit? of the  spetfZic resear& 
grublens . 

Is that riitrt? 

DR, BoBIytp EVmS: Biological research problas.  

DCNIZ: Contraxy, the same. 

(There w a s  no opposition.) 
- .  . -. CFIAEXhN DCIZPDY: The motion is ckrried. 

DR, STONE: .I t ~ &  we are Kettfng somewhere nith this discussion. 
mere is sane advantage in having a large group u k e  this, even though 
you don' t  get very  far, thrmr in their  ideas. plat is the idea of 
having a l o t  of people in. 
til another t h e ?  
t w s  as p have been doing. 

CEtAIRNW D c W n :  

We are here now. my throw thfs over un- 
I think jroa Eight go on with a disaxssion of these . 

Becisuse this committee uodd eveatuallp hava beeu set 

The subcornnittee is ksevLtable, as I see it, and alnays have Seen it, 

DIZ. STCIE: Lk.  Simons seems to as- 
sume t h a t  t k e r e  I s  vel7; l i t t l e  data on t h e  converiion r a c t o r  of B t o  
r. 
but you have to  how what problem you are de*g lrith. 

Dr. F r i e d e l l  and I)r.'EpMs during the w a r t h e  project got a l o t  of 
fn2orzstion on that. 

I 

I would 12se to ask'a  question. 

I t.*& the75 is a l o t  of, data on the conversion factor 01' N to y7-  .. 

4 T?le only t!!'c)g that we are ladcfi.,g ?Ln i s  j u s t  
h a t  range t o  warit fn. 

You w e r e  working with a rnaxhnm of 9 raw? 

DR. FAILLA: Heterogeneous beams. 

DR, STONZ: 
beams? 
Bericeley that can be bacxed aown'a E z t l e  b i t  before the  war that gives 
pop s a n e t h i q  an L5e 16 mev, and some on the 8 aev that they d i d  before 
the WL-. 

Aren't we a l w a p s  going t o  have to.work with heterogeneous 
You can't get nonochromatic beam. You have got work fn 
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The hnmrm work that ne did before the w a r ,  there ne have a relatiacx 
%sofar 8s  the d cnd of the r b concerned; and w e  kbuw sanethhg 
of the factors om so tbgt p u  get rew.&se. appruxhation. But nhen 
yuta go f r o m  aae biological reaction t o  another, they  vary cmsiderably. 

. 

so you have got t o  k o r r  utlich p a r t i d a r  one you rant. 

We knuw they vary, and there is not- gojag to - so lve  t he  problem. 
It is there, 

CmIRUhN m: 
f d t y  of  th i s  type radiation. . . 
Mk,'SIldMONS:- Perhaps one of the Lnportmt thfne, then, i s  t o  ge t  
this d a t a  tocether. 

they rent over this whole field very thoroughly. 

DR. STONE: 'N'ta r relationship. 

a'penuissible l i m i t  of axposure is a factor of 10, 10 reps of gamma 
rap3 equal t o  I rem of neatmas. '. 

GlAEUAN D m :  It 'ea al l -  the wap a i m  4 t o  16. 
average. 

we worked nith l2 mm. krdtber t u  i s  the chroa- 

- STONE: I should think Fa.tflil md Dr.*Ev= could 'si- p o ~  - 
\ 

. D E  'FA- The t h h g  t h a t  b beiag.ased by the committee setthg up 

9 
plat is jpSt' ap 

YR,' SUONS: 
ness. 

E. FAILIA: 

DR. E?EJELL: 
neutrons; whereas tca r a s  of neutrons is one rep 02 gamma. 

DR. FAILLA: 
thing. For the same amount of ~ e r g y .  absorbed per gram of tissue, 
you can use - let's p a t  it the other way around. 
loeicd. effect, pop ham t o  use t e n  t i m a  more energy absorbed per  

neutrwus, 

UR. KALXTINSKY: 

h a m  used biological equivalents; aad there RZLS some question about 
whether gamas or neutrons are predOminsnt. 

This doesn't give any indication of biological effectfa- . , 

Yes, t h a t  is what it does. 
I 

In other words, one rep of gamma rays is ten  rerps of - 
The other w a y  around, Let's leave aut the  rea^ from this 

f .  Pot  the  same bio- 

gram of t i s s u e  If the radiation is-gmxaa radiation than i f  it is fast - 
. *  

There is one point I d d  l ike  t o  clarify in some of 
- our thinking here. On the shield calculations we ha& done so far, *we . 

- 

We have one specific case kr which we shyly assied thmr t o  be quite 
separate. 

I 

We t r i e d  to figure aut how much do we have t o  attenuate the , 

i 
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gammas so t h a t  t h e  gslmnas a l a e  d d  use 1 r, rem in this case, per 
hour ,  Then w e  took t h e  fast neutrons and I--& oat haw mc!! we huvs 
t o  a t t e m a t e  thcn t o  produce 1 rau per huur, becEntse w e  I igared tat 
from then on, if you add.thaP, yoa n d d  get t d c e  the tolerance *eo- 
ret icay;  but it is easy euough t o  cat both of them iP t w o  frum then 
on.. 

DB, FAILLA: The biological factor ip t ha t ?  

DR. FdILLA: What? 

S& KALITDKEY: TCP, The a t t m u a t b n  f o r  tbe  f aeutroas c a m  o u t  
In  t h a t . p a r t i a l l a r  case 108, I thiak; 1.6 t es 10 -2 r; and for the  
gammas c a m  out s f x  pokrt something t h e s  10 igt SO, for sll prac t ica l  
purposes, they are t he  same. 

I tNak t h a t  p o k t  should be clarified, 
more difficult than the gammas. 

qR, FRIED=: Biologically? 

MR, KALITDTSKY: Yes, 
as t h e  efiectfveaess o f  fast neutrons, 
is 2 mev neutFons. 

h t  we w o u l d  like t o  h e m ,  t o  be surd, are we nrakfne a mistake? 
w e  being aver-optimistic here by neglecting, l e t ' s  s q ,  the 8 mev neu- 
trons, which come thrortgh the  shield in a higher percentage than 2 mev? 

E: FAIWSA: I don't t h b k  there is mch of a dir- 
fereace, The thing tha t  comes ia at higher energies is that  the heavier 
recoi ls  contAbate more energy; sap t he  -pen recoil. 
maklng calculations an t h e  basis o f  t h e  c=uss-section values tha t  ne . 
could g Q t  hold  of .  

The neutrons are  s Q h t l p  - 0  

I .  - . . . .  

But t h a t ' w a s  made on a gross assuq t ion  as far 
That is, the  f l u x  p r e d d a c t  

k e  

I don't th3;2k so. 

I think we are 

A t  the hisher  energies some 25 percmt  of the enerrp is in 'he fa=  ctT 
a heavy recoil and is absorbed, that is, heavy recoil; whereas at th*. - 
loner a e r t i e a  it is only about 10 percent. 

- 

qf the biological  efzectiveness of the heavy recoil i s  very  mach 
ereater thaa the regular one attained, it might be a considerable fac- 
tor, 

m- K A L I T I N S E :  C d  ne get .sane opinfaas 
as t o  t?m good t h i s  Tactor of lol is? 

Here is another question. 

DFL ~drr .~ .a :  
t h a t  there is no equivalence betnetn gcrzma rays and fast n e u t r n s  for 
all effscts. 

That factor  of lol is not very good for t h e  s w e  reason 

.- .%. - t ion.  
Now, t%s factor  of 10 has been taken as representing dp average condi- 

. I  
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HZ, SANS: Canseroatively, 

DR. F U A :  colwerpatively ia some respects, and not in others;  and 
G o  including the fact.that the exposure is mer a longer p t i o d .  of 
-e, btcaPse that fac tor  d - e s  with the t h e  of expsure .  

It is Mer for  the acute -sure thaa it IS for the c & z c  eqoscre. 
So ym see, that factor is 8p  a e a g e  w h i c h  prearmably appues t o  lopg 
q o s u r e s  rather than short cqosures,  aad potr are aore fnterested in 
the short apsure, 

b 

. .  
DCCYDT: 5& w a u l d  be sanrerrhxt lower thap the 10, 

I 

DR,'STONE: 
r e p a  

A factor of 10 applies t o  N as measured, rather than to 

DR, FAILLA: 

D L  STONE: 

DE, FAIILA: * .&&ty. 

No, tt applies to rep. 
* .  

Tau 'are making it 25, thm? . .  
- ,.  .: . 

DR. STONE: That is a v e r y  conservative factor, 

DB; --: 
for - 
DB, STONE: Nu, that wes d m  closer between 6 and 10 of n to r, d 
prju had to  divide that by 2,s. 
2- 5 

IIR.'RoBLzlc EVAXS: 
?sans s a  

You uere eqezienced with your fast neutron of radiation 
c 

\ *  

So it came t o  a factor of IC. We used 

You m e a u  capital  "N" when yuu say 19. Dr. Stone 
when he saps n, 

C H C U N  D m :  

DR. STONE: 

Isn't t h a t  =fully high? 

I thaaght n t o  r was 10. 

/DR. ROELZX = A B :  It a l . r r a y ~  w=; brrt Faifln iS +tta kI Bn C C k 8  
f a c t o r  of 2, or 2 4 2 ,  for chronic effects. 

DR. F-: 
between caUiag  t h e  thing reps and calUztg it B. The ratio o f  I t o  N 
as g i m  ord taa r i lp  fs for the 1CO r, and that *A a factor of 8;  but 
when we have talked about p e d s s i b l e  Ibzts, we are talkFng fn terns 
o f  ~ s ;  md e m  in the old Manhattan Mstrict  tecoammdation, it 

A t  that t h e  the factor naa 1 N equals 5 reps to give 1 rea for  each. 

No, I am not -0Otting anpthing fn, The c d u s i a n  has bees 

wasn't in terss of mp. 
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Nuw, that, we 
~ame"of  'these 

' X-raF; so we 
t o  express it 

doubled that f ac to r  for the reasan t ha t  ne fwxd 
ef2ects nere produced mort readily by n e u t r ~ u s  tkan by 
dollbled the  factor. That made it 1 to 10. Lc p0r;l. want 
la other t eF=  with the  VicCIor'e &amber, thcz it uctrld 

Ea in t he  ranee'of 1 to 20 or  1 t o  s a m e L ! g  &e, depudfng an wtrfch 
&amber yuu use- 

= SEUONS: 
ti=. 
do we have? 
dependeat flxxctian, 

DE, STONE: Yes, but once you get above, l e t ' s  sap, 2 o r  3 mev, the 
change ia not too great, dependent ara eaergy. 
jn t h e  body c!!aPpes there because it goes t o  greater depth and yuu 
affect deeper organs. 

&. Failla or Dr. Stune, 1 w o p l d  'i-ke t o  ask & ques- 
These facto- ne are tslking about, w h a t  c m t l a t i a n  ni*A mercy 

It is cex%aMy dependent an enc-a. It i s  11p energy 

New, the d f s t r i u t f e a  

If you *are talking about a spec- i fc  effect  U c  e r y t h u a  dose or  ef- 
fect on some cells t h a t  yau have outside, o r  tuxetfrins Ulre that, 

point t h a t  you are interested in. 

We"had worked'&h the pile down at Oak Ridge, aud that nas u i t h  the  
5 s i o n  neutrons; aud worked at Qlicago with abmt 8 nev; and . 
Dr. FaLU.a's work, acd then t h e  work at Ploc3ester and the  work at 
the' other places; and t h e  fac tors  a l l  came out _C,4ly close t og t t s e r , .  
somenhere a m d  ';he 5 that we talked about, ar 10, whichever you 
w a t  to c a l l  it; 10, if pop are comparing it 04 a s t r a i g h t  basls ,  

2 where it doesn't eater  in, it is a question o f  the  absorption at the  - 

. .  
=ere = a l i t t l e  wi-ation, but there was m a r t  vax-atioa mrn r e  
action t o  reaction studied than t h e r e  was energy t o  energy. 

W& yoa agree fram 'about 3 up t o  10 there  is a 
you go up and meaSUre - 
W,. SDECNS: 
izdicates zh2t  cs ycu go ?LF in e3ergyr c o r e  &-.e z o ~ e  z t u ' t x ~ s  L-B nct 
utff;zed. 

D E  FAILLA: 
r e a s d m  a s o n e w e  else, The O d 3  tNng that is taken i n t o  ac- 

.. . - 
i a - o f z  at 

That is wt?p_ro_ t h e  9 k F i c d  anc?sFs of t k e  s i t u z t f n  

IflJ t e l l  you where t h e  truuble 3, You ar t  bastag poa- 

. count i a - th i s  s i t u a t f &  is this q e c i f i c  i&atfon, WE& is t h e  
ntuber of ions pr:ocUced per c m t h e t e t ,  L e . ,  pat3 of the -zed 
p- ides  

That does n i t  &sage nuch nith energy unt i l  yuu get w a y  up; where- 
.the protms  rrill hcve a t L y C i c  efZeet. Th=rcfor+, tkers mUld3't 
be re- a c b  dLf,"arezce in the biological  effeczivencss of  big= eac-gy 
neutrons n i t h  respect to = e r a  because tha t  factor does not &ange 
much, 

MR- SUCXS: Pes. 
t h a t  at IO 041 f ion  volts, 25 c e n t b e t e y s  of waf,et, 8 percent of 10 
m D - o n  v o l t  neutrons w i l l  pass  thrcugh d t h o u t  m.7 -mccti.a whatso- 
ever . 

t 

* 

But fm t he  otber p o b t  of d e w ,  ycu ~ d d  say 
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DB- F h E U :  

M€. FCNS: 
there  - 
DR, P-: 
o f  energy absorbed per gram of w a t e r  or whatever yuu choose. 
can make t h e  crrlpoar2son, not in texzs of 

DR- STONE: 

Theu yata hsPe no energy absorbed. 

M y  60 percent, neutrons. We have got a difference 

Au: r ich t .  YOU hs~e t o  m&e p c a d a t i o n s  in teIIw 
Then p u  

enera  that - 
me don't thfnk in te- of *he - e r a  o f  t h e  beam. 

.. 

Energy absorbed- 

We star t  opt with energy available. 

That fs right. 

SIXJONS: 
eaergy - Then we have a uti l izat ion factor  w h i c h  g%ves us t h e  

.-. . 
The enern &sorbed is a. b i g  mass. DR, F'AEU: .- 

BR;' SIUZONS: .'.That is what we are  doing, pract ical ly .  
bne cmt ime t t r  of tissue there  as a part. 
ferent  than if you had a body, a massive bo*. 

We have just 
That would be e n t i r e l y  dif- 

. DE, FAJZLA: You map be somewhat emor by &-hg t h a t  , because if 
ne consider euergies f o r  which the a b s q t i o n  rortld be very irregular, 
not d * o n n  - 
UR,. SDUOES: 
.radiation that we are taJk3.q about? 

DR,'STONE: 
gram roentgen and the romtgcz, 

DR, FLEZ.,A: 
up'that disccssioa.. You have got to have the c=aCitfops so t h a t  the  - - 
dist7Lbution o f  energo absorbed per gram of  t i s sue  is s-ar t o  whet 
w e  a r e  f d i a r  with, 

- 
Isart thij the difiereuca between local aad whole body 

You would be get t ing somewhat the dfElerence betrreea the  . 

Thet is ah2t I s a i d  in tSe v e v  5 e g i = = k g  whe? tkey Srought 

c XR. S E ! X ! N S :  That isa't mifor,, in other words; If you consider 
energy absorbed per gram, t ha t  
index p e - i c d a r l y  of the t o t a l  enerjg absorbed by the object, w h i c k  
is t h e  thing that is hrting. 

a local condftlan, w k h  fsn't an 

- 
In other  prods, a t  one Fist you might have too =ucb a e r g y  per ofma, 
and another p o i n t  you might have v c ~  lit'Yle. 

MR. SIUCNS: We have got to integrate  this -- with  a standard man. 
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DR. F m A :  
wlth the ef fect .  

UR. SEUCNS: 
effect of thls radfation biologically,  it nas rgy idea t h a t  pou might 
have a sowder s t a r t i ng  paint, 

DR, FAILIA: 

You cau't be sure t h a t  t he  bcfv',&al body fs correlated 
That is t h e  thfng I pobted oa t  fn the beg-g. 

But then, if jrou s t a r t  frum this basis t o  analve the 

.. 
Tast has been shown to be a fak* good auprdmation. 

DR, FAD;Lk 
t r i hz t ion  in t h e  body is such t h a t  at the  surzace it is 100 pe.r=ept, 
a d  t ha t  t he  other side of the body is, stp 35 percent - 
MB. SIXXONS: 

DR. FAILLA: 
lhnder w h i c h  w e  have sate Wormat ioa  about X-ray effects .  
if **assume I factor of 10 for t h e  biologic& effectiveness of  that 
dose in te-ms-of energy absorbed per gram, gpu won't be vexy far fram 
the t m t h  k, predicting what is g o i n g  t o  happen t o  those people. 

Let's say t h a t  you have made a calculation, tha t  the dfs- 

And this is with respect to energy? 

Yes.. And I w i 3 l  sey those &e the conditions esseatia3ly 
Therefore, . 

CRAI2ZEN KZE: 

On this subcommittee as a p e d ,  z u t  they to s t a r t  h.om &ratch an 
research problems, o r  should they  cuusider them under these s e v a  head- 
i p e s  that  we hare .here? 

could I ge t  us back here just a m o m c a t ?  

.- DR- STONE: They can use t h i s  t o  start frorn. 

. .  

DB. FxL&&JL -: 
t h a t  ought to 'go  on, b e c u s e  they have been n-g calculatfons f r o m  
the integretcd dose and i z f o E a t i o n  on tSe d i Z f c r e z ~ t  E n d  of e s t r i , ? x ~ -  
tions, doses of absoq t ion .  

I thin!! j u s t  su& t b g s  m d d  develop nuda d d  give us an idea of 
w h i c h  tKqgs ought t o  be fLast. 
hand and l e t  t h m  start frozp the  btgirroing. 

D L  F U :  . 
so that these thinqs can be discussed by a larger group of hdfvidua3.s. 

DR, FRIED=: 

DR, Nm: 
set t he  p p s a  of what bio log ica l  resear& they w e z t  ta do. fn e U  
of tlrese per',ird.ar t-gs, the fL-st thing E ? A  is hteres ted  in is 
whether tSe Ass ion  can be actompEshed o r  not.  
are fnterssted b is the cost  of  tbt ession witk rsspect t o  short 
and long-tcr=l, eflc'ects. 

1 tU!s this  sor t  of a discission is one of the things 

So I would say l e t  s give then a free 
/ . .  

I think the  subcami t tee  should r e y e  t o  this mab body 

You m e a n  report back t o  this c&ttee? 

I think there could b e  something daze here, and that is, 

The second t h b g  thep 

. .  
. .  

I ..: :p. 
- -  

.. : .  . 

. .  

.. 
. .  

Li' .. 
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I think w e  could d e  a retonneudation r i i h t  BQIT that the th ing  they 
should begin war!c uti verp soop la these Ugh  lavcl radfatiaa eCects 
th& have been pmposed hem; supposed effects with given dosages where 
t h e  accuracy La not large or not great. 

I think they lroPld be v e v  happy t o  knau that a mission could be ac- 
complished with 2CQ r. 
mfssion c d d  be acc-shed with 1CO r, t he  b i o l o g i c d  cost would 
probably be retinted t o  one-taxth the cost of the 200 r expsure. 

Also, they would  be h a m  to know t h a t  if the  

u we t& it 
of selection and the problans of treatscat becam tecandary problems. 

*at poiat  of view on the t q ,  these p r o ~ a n s  

OB, TITUS EVANS: 

D L  NIMS: 
. t o  essay t h e  top. 

DR; STOKE: 

The r t o  19 ratio is of secandary prforfts 

The r t o  fs r a t i o  is h p o r t a u t  oza this because y a ~  need t h a t  

. .  I thinlc what we need here on the r t o  R r 'atio is for 
. .  Dr. F a i l l a  and Dr. Bans both t o  get together with you. .two apd - - . . .. * .  

MR. SIUONS: 

DR. STCNE: 
what ne have the infomation on. 

I t& t h a t  would be very helpful. 
. *  
I think pap are  approacme this from another angle thaa 

DRS*STOHS: 4kr instance, we farrnd aut that the  absorption of euezgy 
*am. a 200 W beam 'and iron what we thought was 16 m a v  neutroa beam 
was aknost' i dea t i ca l  as measured both n i t h  the ionization ckraber and 
+ritlz the fnduc2fon'of actiVrty in  silver, I think it was. I forget 
the exact material. 

But we m e w e d  the  neutroru getting fn there in proportion t o  the  neu- 
t rons on the  surface. A 2CO ;N X-ray be= and a 16 mev neutyon be= 
gave about t.Le sac= ef fec t  of  io~zation as it went down tkrcugh the 
body. - 
??ow, t h a t  doesn't mean tha t  the7 produce the same biological  effect ,  
because they d id  not; but the percentage t h a t  got t o  the vari,ous parts 
of t h e  body w a s  t he  sat. That is r e a t ?  what is important, rrhetfier 
a lot is absorbed on one surlace o r  the  other surface, , 

. -  

. .  
- .  

0- 

1t.isn't altoget!xr what goes all the  w a p  through the  body. 
radiate the banes v e q  hea-y, then you get a 
bane  ow and that becsnes m- predemi-?atizg ef fec t ;  w h t ~ e a s  S 
you radiate the s k 3  ve.7 heavily and t he  tissues just  under t he  skk, 
pou may Save not v c ~  much effec3 011 pour blood, f o r  instance. 

MB. SEXONS: 
these  factors that you are mentioning. 
t lemen are gc2-g us Fn. 

If you 
effect on m- 

3 

5 these things w e  have no hope of trgin$ t o  evaluate 
That is a f i e l d  that you em- 

.B 
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All we weye t r p h p :  t o  do w a s  t o  a r r i v e  at a basis o f  energy level t o  
start f n t e w e t i n g  f?.lm; fn other w d s ,  en amendment by which you would 
have a fairly acccLcate knmledge of tke  actual d%st=ibrrtion ia t h e  body 
of these reactions, Then, the physio logicd  results of the reac*AoP is 
samethizrg that can only be coped with by the  biologists aud t h e  phyji- 
ologists and the Y.D.'s. 

D L  STONE: 
utth Dr- F a a ,  he kas bear a t t e q t f a g  all his U e  t o  interpret phy- 
deal data  t o  us and biological. da ta  t o  the  physicists,  I thiak port 
cau get  much farther ahead than pau can by open discrrssion, 

Of ccurse, t h a t  is why I say if you were t o  get  together 

. 

UR. SI!.fENS: 
. a l e a d y  been done fn t h 9  direct ion tha t  Dr. F a U a  can tell us about, 

CR- m: 1 . t U  we a re  gettfng some place here. I th4rrk that . 
Dr. aims had a v e r y  good point. I was hoping t h a t  out of this we could 
have certain categories of probluns t ha t  were of t x r g e n q  as far as NEPA 
rras concerned. . 

Once they were s e t  in a'general discussion W e e  this ;  tpni then over 
t b ' t h e ' s u b c d t t a e  far thorough thrashing and c r ; r s t U z a f f o a  and. 
bring then back to this c d t t e e .  

I think t h a t  his point w h i c f i  he made of several  different things that  
shonld be done pe the ones t h a t  perhaps t he  subcommittee should con- 
s ider .  
ue could. 

DR. STONE: 
camittee on- th i s  No, IV, the  conversion factor, a separate subcam- 
mit tee  fma ar@hing else. . 

CRAEWAN COWM: 
one committee on physical re lat ioasMps and another one on research. 
I th3-k mafie we ought t o  d i s c ~ s s  it with N D A ,  whather we ne&'ma;.c 
than *o. 

It map be that the re  fs a great deal of uark that has 

- .  

I would like a lit*Le mare dfscussion a l a e ;  those l ines ,  ir 

W e  perhaps aeed two subcommittees, Maybe pou need a sub- 

I j u s t  s c a t h e d  out here, while we were t a l k b g ,  

EL FJr+/ZI,: Why don't you jus t  combine the  two? Put members on 
tbat would f i t  i.a ef ther  one of  those comit tees .  
closely int ef-nined. 

CIIAE!lAN LXXDY: 
C=QSS rnuberslzip. 

I t h k k  t t e 7  a r e  

4- 

They won't be separated entizely, but will have a 

IJR. E ? ? E S L :  I thihL it w o u l d  be much Shgler  t o  make .one subcam- 
mittee. ?ut cn it people f;te F-a and br. slpzr,s who could do t k s e  . 
things. It wuld be muc9 s i e r .  They c o e d  iztegrate this  t h b  
very easQ- at theL- m meetings. 

5 r e d y  feel  tha t  ttte proposal by Dr. N&s as t o  t h e  bruad gtnertl 
aver-aS1 aqr-oacfi, w h a t  a r e  the  levels we a r e  I-csrested in; what are 

. 

t h e  cas t s  
b U t y  of  
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I don' t  t h h k  p could even instnxct anybody to decide about those 
t b h g s  d e s s  these people akeady have rattier-concxte data  ua what 
is goine t o  happen w i t &  the various kfnds of shields. 

DB, STJWOBD 'AAFUU4: 
with a s m a l l  group- 

DR, FRX32EL.L: 
h g e  c d t t e e  by a s u b c d t t e e  composf36 t h e  elerneuts w h i c h  w e  have 
&cassed, which w i l l  outlixae to us what t h e  crl*Acal p r u b l w  are and 
how they are related t o  these variohs things, a d  present t&un f o r  a p  
proVal here, 

I ttaizzk that fi you &e more than one c&ttee o r  a m  s u b d t t e e ,  
yuu are going t o  get  h t o  difficulty. 

If ypu ge t  the work done,'you have got to stazxW 

I feel t h a t  these things ought t o  be presented t o  this 

DR, TITUS &PANS: 
of a question of  this r t o  19 factor? 

b y  I say *st about three sentences in a suxuary 
I 

- m: Yes,  s i r .  . .  . 
DR, TITUS EVANS:. I would Ilke t h e  whole group t o  realfie the eamfiexjty 
of t h e  problem'in a general way, at least-  That is, it s e a  t h a t  we 
hare found t h a t  the r to  N factor w i l l .  v q  with the p a r t i c d a r  tissue 
that we  are most interested in, 
most c r i t i ca l .  

It alto s e a s  t o  vary-with the duration of the  acposure; the t jme of. 
the  w s t z r e ,  that is, acute o r  chronic, 

t h a t  brings up the  questton of actidty. 

Can we add a cer ta in  dose of neutrons and a ce-rtak dose of X-rays? 
That brixgs up the prs5lerns from the  physics s i d e  of  Ecasur'hg t h u  
a c ~ ~ r a t e l 7  n d  also czlczlat-hg thea so  that -e c u l  ccr,;rert ionlzz2fon 
rneasurrnezzs h t a  te;,s of zeutrczs. 

We rrfll have t o  deterzrine which is 

- mea, aFparerrtly, it s e w  t o  vary with the energy of t h e  neutron, So 

When ne get  to .where x e  can understand each other in those t ens , '  t h a  
I thlr-! ne w i l l  be able t o  cot toct  pur data, 

4 C H ~ X A N  m: Is there any fuzzher discassion? 

DR. EILIN-: 
d m  t o  Oak Ridge ncxt week? 

C2I-N DCXAGP: 
him. 

DR, STONZ: 
ge t  hold o f  h h  t o  discass L!is problecl, 

Are you planning disc-ss ioas  with Dr. Gray, who is camjnc 

The N R A  people will prubzbly hold d:',sc~ssions wLfh 

If Dr. Gray is going t o  be down there, pcu cer ta in ly  should 
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. .  DB, STAFFORD Pf-: 
gattaag pmposals to some pint where they can be acted upazl, becanse 
t h e  i s  passing ~ e t t 7  r+idly. 
long-tern thing, which I am nu& ixterested in o f  cuursc, tbt is  t h e  
chzr.bg which the projects could have been tooled up (tpd eqosures  al- 
ready made. I hate t o  see another sltx m a t h  go by and another and 
another . 
aR, TITUS ZVM: Are suggesting that we anpaner this camittee 
to  consult with other groups and t r 7  t o  get samethfng 6t8rted? 

PB, STAFFORD W A F 5 K :  
body ulth authortt? to recaMlcnd the3 to NEPA as a start. 

C H A E ?  DQCIDY: 

Hcm are we golng t o  get  oat of the b i d  of 

We have nuw beco nfne mmtbJ and t E s  

I w& Uke t o  see proposals tuaned fn t o  some- 

The s u b c o d t t e e  nill thrash than mer, 

DR, STAFFURD'WAREN: 
that s u b c o d t t e e  report t o  t h i s  body. 
w i t h i n  a m o n t h  or so. Can we come to this comrnfttee u i t h  some dcfkrfte 
pruposals within a month, the subcamnittee, along the Unes that are in 

CRAlIudAN D m :  'That depends on how quickly the subcbmmftttc can act, 
That i s  a pretty'short t ise ,  after.loakfag back mr'how mu& troable 
it took to g s t  this 

That i s  probably 'the simplest w'ay, and then have 
iVe probably can't nett %ai3 - 

. .  these seven topics? . .. 
- .  

far. 

DR; 'STAFTORD vARR3-l: 
ideas about programs. . 

Some of the group have prettp w e U  crjrstallized 

. DB; STONE: You dih't get uhat you asked for ,  dfd p a ?  

QUDfMAN I)-: No. 
hasalt met with very famrable reaction, 

DB. m: 
evaluctlon of p h F l c a l  f ikess  f0U-g t o t a l  bad7 Lzadbk5on at 
IC0 r level be dcze +medizte17? 

A s  a matt& of fact', as mu&- as ue d i d  get  

I think i;l a general sense c d d n ' t  we  rec=tmerrd t b i s  

- DEL €-A: On what man? 

DR. m: Monkeys, orangutans, chisqanzees. - 
4- 

DR- m J S .  ZTAVS: I e h t  say in that conaxtion that this c u m i t t e e  
of the  Natiocal Research Council was fnterested fn radiation of BN- 
trons; t h a t  at leaf, m e  of the m u b e r s  o f  the c-ttee w'anted t o  

. 

s t a r t  work immedfatr3p on monkeys and so on. 

W e  mi&% be able to c o z e l a t e  .sczo of OL- efzorts uL%h those, becase  
m o n k e y s  and spes a r s  expansive and hard to take care of ,  and "here a r e  
only a few colonies in fhe coant=y. 

So I tSi=!! that this c o d t t e e  should work with o t h e r  groups t o  see 
if they can't get sc=e data from *the* no& and he2.p thci get star',& 

I 

. 
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* .  and so on, * 
They are interested In the saae t h k g  we are, except the  

long-texn effects of perhaps u d t i p l e  w o s u r e ,  but not d a i l y  ex?+ 
sums,  but a c d t i v e  effects QD the eye. 

=, €DEET Z N S :  
the  difference between these two empo-hts,  which is quite a point,  

DR, STAF?OR9 W A € ? ? :  

CRAE?XAN DG"DI: 
the country for the last year and a hdi, two years, or evea further 
tban t ha t ;  and we have never had 8ny discussion on it at a. 

- DE, FAZLA: 

And not neccssar3lr fnmlviag *ole body. That is 

Failla has qui te  a b i t  of rrork on t h e  eye. 

The long-tern program has been batted aroPnd all aver 

I think you and Dowdy are r e f e m  t o  t h e  sBpe program, 
. IS tha t  right? 

. '. 
. .  

DR, STAFT- VI-: 

DR, FASI;LA:' I think the  t h b c - t o  do with that p r o e r a  is for som of 
us t o  ge t  together and decide what are +he essentials.  

Tbgt is right. 

. -  - . .  . .  - -. 
m: .The way it is s e t  up is a group should iavestieate it 

and careiully.'study t h e  thine. 

DR: 'FAILLX: 
could 9 it would take a hundred y e a n  t o  really get an answer, and 
a l o t  of peofle workhe.  

It b c e r t a h l y  set up in such general t e r n  tha t  pou 

m: I think yon meatioaed that  program, Dr, F u r .  It 
WSS recommended that it be accepted in prbdple. ' Once 

$rinciple, thea  a group be apFointed t o  work out the 
essentials , - .  

it nas a c c q t e d  
de ta i l s  and 

Eut it never even got that far. 

DFL'FAEI:  I think they are tak-hg i t - u p  now, because 
c3cJ of it f o r  ar. op*oa. 

I jus t  got  a 

CKilE2XAN EGXJY: 
Tore. 

You read it once before,  because you had seta it be- 

/'DR. F U A :  I saw it a year ago. 

(3i.DXhI-J DOWGP: 
cept in rP;ac;,ple. 
be apFoi3ted t o  d e f i n e  its extent  and method of carrying out acd 
what tes ts  would be looked for. 

It seeps t o  me we can go no f m h e r  here until we appoiat a subccp- 
mittee which Todd be representative and which would meet as quickly 
and a3 fast as possiSle. 

I have a copy of it hem, and i t w a s  s e t  up t o  ac- 
Once it was accepted in m p l e ,  then a greap 
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Lf they are g d ?  to wait for us t o  d - d a r ' , z e  this c d t t c e  apd then 
send them pmposals, I can tell 
causa there are only about four of this chnanittee who s a t  jn a n ~  pro- 

it won't be verjr satisfacton be- -7 
posals at all. 

I w o u l d  assume that any one of  poa would be willing to serve op tEs 
s u b c d t t e t  if pou were appointed, 

DR. FAXILA: 

m J  DODII: 
UP- 

=- STONE: 
&ss. Does this colnrnittee wish to m a k e  any further recamaendatiorrs 
r-qarding what shuld be done in 2zum8n experiments, or leave that 
eutircly to be worked out? 

It depends on what is involved. 

Unless there is  no further discussion, that winds us 

There i s  one other question I w& U e  to  kave ycu dis- 

CH- D-: 
We would get  krto mort trouble w i t h  that than we have with this.  

-DR; STONE: Tou'csrr't go up to 600 r ugosures there. 
umft you a . l i t t l e  b i t .  

CR- MXKDY: I would l ike  t o  call OD I&, Ward before we d s b a n d  

I think w e  would leave that entirely t o  be worked out, - . .. . . .  . .  - .  . .  . .  . .  
9 

So that would 

. today for  any comments that he might have. 

HB, WARD: 
But I'certainly want to  compliment the  Chairman for the way that t h i s  
daeeting has held to schedule, It is only a quarter after four nm, 
and. it was a very difficult schedule, and it has been accamplished, 

r t h i x k  it was @tc a nzadcable exhibition, I think the contribu- 
t i on  of the preparatory work has had a l o t  to  do with the speed wtth 
which the c d t t e e  has had to do today, 

It ts the end of a long day, It is no time f o r  speeches. 9 

. .  

I war.% to ecntion one or kuo broad zatters. 
conception, in d e r ' h h g  its ralative problem and the d i f f i c u l t i e s  of 
the relative problems, plt a No. 1 on the  biologica l  aspects, 

E A ,  at i ts  earlio-st 

. .  

It has alxays been very conscious of  the fact that because of the 
*-aturt of its mission, the biological h p l i c a t l o n s  anc! the proper 
solution were v e 7  grave and would involve additfcnal Gnphasis in the 
f i e l d s  that' are akeady  under 
ground data. 

ia developing experkzental back- 

- It is again a mztter o f  reiteratian that N R A  does n o t  wish to do my 
work that is competently dcue anywhere, That is  a set f i sh  reasop, lf 
no other; because, whereas our funds are in U o n s ,  the A,E.C.'s 
funds a r e  hundreds of arif'lions. 

However, we feel, and I don't w a n t  to be m i s b t e r p z t e d  kr th i s ,  tfiat 
perhaps Fn the A.3.C. itself ,  as we see it fzomthe outside in, there P 
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. _  
o i  t h e  o t h e r  fields tbat A.X.C. l s  interested f3, 
a very amateurfsh e t i c f s n  and it is only from the optside loo- in, 

has been less done proportionately kr these fields than perhaps somc 
That Is, I am a w e ,  3 11" 

But ff t h a t  be the case, and there are sane elements o f  a proper re- 
sear& program t h a t  have not been covered, E A  hopes *hat it can 
cantr;,bute its funds and its efzorts along those pc.-icdar lines 
w i t -  the  U t a t i o n  of its budget. 

It also recognizes, aa has been b n & t  out hers today, that  &e of 
these subjects are so broad tha t  oa t  could see t h e  d s t a  of years  
3tretchhg an and au almost rrnlinfted mzrzber of  workers frr t he  f ie ld;  
and =A can't w a i t  for that. 

: 

- 
Therefore, *ere is going t o  have t o  be some elcrrcPts o f  judgzzext and 
'proper iusumptions haseel upon t h e  best a d s t h g  infomation that rrlll 
have t o  direct KEPA's awn activities even though they may kr the  l a te r  
hawledge  be chanced more or less. N&?AwiLl have t o  c h q e  i ts  work 
wherever it is b a e d  an such aStamptiunsJ because, zn you have seen 

.. here' today from t he  very point brought out by Afro SlrzPMs, the assump= 
'tions that a r e  aade by thh. 'rFoup a r e ' p b r - t o '  a c t u d b  d ic ta te  maybe 

. 
.- : ? 

3 

the size of the airpl&, nhich tha-fbdamental of t h e  project.- 

what yau gzve us at pour first  meeting was a ray of 'ight in a very 
d d  roam, and gave us t he  courage t o  make some ear* assumptions, 
irithout whick we w d d  have been +a greater U E d t y  than we have; 
and we have beea in ,mat dfffimlty from t h e  to t h e .  

Now, 'one more raneuk, and I think I hare covered all that I w o u l d  &e 
to say, except t o  agaic a v e s s  =reciatian for aperythg that haa 
been done and f o r  t he  fact t ha t  so mch taleat has beta wAULnn to sit 
dowa un t hese  problsns, as evidmced by these meetings and t h e  sub- 
c-ettee"*meetfngs; a00 t h a t  is, that rrhfle PJEPA's mission so far has 
been p u r - y  that of a paver plant, some etrideaces are b e g k n h g  t o  
ac'rkxe t h a t  it mtv. have some other problcns thrown 91 with those which 
make the c@?zsis on t h e  S i o l o g i c d  d a t a  eve= =ore Lz;crh,.r-k t k a  we 
at first ass!zed. 

So I would L k e  t o  close q ruarks  an t h e  thcu&t * h t  t o  us this is 
a m b e r  one p h u e  of t h e  _aro'clp~. 

- .  

. -  

I would Like t o  ask one other ques'kan hers 2n refereace t o  this c a -  
m f t t e t .  
and !k. Titus  Svans, w d d  it be agreeable that we hrve * a s  aecJtive 
committee be ';be subcomit te t  u?d 21 the neant-=e hare 9r. ELoblt-qr 
Ekans and Dr. Fai.2J.a and Dr. Titus Evans hold a conference wit!! the  
=A people, however long a duration it s e e s  nectssaz~jr @or t o  the  
meeting of t h i s  ca&t:et, so that they e be fully crxlversent with 
t h e i r  pr5bless; and then convene the executive c o d t t e e ?  

Would that seen a reasonable a p c a c h  t o  those of you her2? 

Lc t?A exec,t ivc d 2 t e e  d i d  crd up by havbp Dr. F U a  

. 

p . 
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IbB- SIUKCNS: Tho a set  the date and t he  tine and *e place f o r .  
this get-togttker? 

CIiAZWJJ m: I think that w o u l d  be samethine f o r  you people to 
w o r k  out rrith the two EvMs and k. Failla. 
have done that, we can s e t  a Uate for the executive cumittee; and 
to that w i l l  be ofiYdBUy added k, F U a  and Dr, Titus Etrans, 

Theu, at soon as you 

What is it rneetfng fs t o  do? 

CH- IxKmp: 

preferably at the* place, 

UEL SXONS: That il t h e  m o s t . ~ d e a t .  1 rroftld a b 0  U s  to have 
Dr. Auderscn. He is one of our people at HEPA. * 

CXURUAN m: 'Whatever members of your NEPA group that p ~ ; r  w m t ,  
so that'you' can agree =.the  preUminary factors involved, 
a U  just a part of the same committee, but you people are mora con- 
versant with th i s  particular phase of it than the rest of us. 

Tm c d d  thrash"& this physical problk that has been bothering us; 
theu corfvene*wLtk the executive committee to f o d t a  research plans, 

EL SI3UUNS': 
agree on a convepi&t time a d  date and then notify us uhen they u d  
like t o  meet, 

RR- FITTLTJL: Ham about doing it right POW, this aft-&? 

You and Dr, €'O and Dr- TLtus Evans hcvc a dis- 
relative to the  p k y s i c d  factors frrvolved with the mEPA people, 

They are 

- .  - 
., 

Could I suggest that Dr. failla arid the two Drs. Evans 

' 
MK. S r n ' S :  A31 tight, 

CKAE!XAlU D(I";Tup: 
want  more tine. . You can decide tbat, But I thought maybe you might 

E.: STE!.?CXS: 
a d  1 t h i n k  it is s o a e t h g  we ought to be deliberete &out, 

I t k k !  w e  w o u l d  be a Ettle! pressed t 3 s  ,afternoor,, 

FAILLA: 'Ke might get together this aftermon. Same of peu fellows 
. .  might w a t  to get s a e  pore infomatfa3 before we leave here, 

GfdTyuAN IXXDY: 
ask 

W,. S335s: .Not.Sbq, Dr, Dowdy, except to Lqress ny respec% f o r  t E s  
c a t t e e  and its ktdfpfdual members, and to era2ha-e &&e words of 
k, Ward, that I think the c d t t e e  has been v e v  wise in select4_ng 

Before we close the general. meeting, I would U k e  to 
SiEu if he bas srry rends he nsnts to ma!&. 

. 
Dr. Dowdp as Ch& -asp, 

5 I hope t he  a d t  t h e  you select a t h e  and $.ace for a meetkg  it is 
n o t  on Sunday. 
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DR. F m A :  I sopovt .  
.. 

DE, .WELEI EPANS : I second it , . . -  
-.=: The matiau for adjaurnmcnt 
The d t t e e  is a d j m e d . .  

has been made 'and seconded, 

pa., the e m n i t t e e  adjaurned,) at &:a meeting J 

. .  

.'. . .. 
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