
BEST COPY AVAJLABLE 

Zi t rduc  t i on 

i 1 4 8 0 6 1  4-00399 
Human Studies Project 



(Xn mment  oc f,hese vdum, many axperimentdista could f t ~ r q e  t h e i r  

not require change br 3 fac tor  of 50 in 
work eo t ha t  only a f w  homa per weak ~f e~p08t.lP3 need mcm. 
m i t  um of the weekly tolerance 
e’sery erne.) 

This w o u l d  per- 

In a discussion of the a t i c i p a t d  opposftion by plant pe r~onne l  to any 
l m e r i n g  of tolerance for maximum permissible e r p o s m  levele, it waa poFnted out 
t h a t  t he  s d i d i t y  of extrapolating from animal data would doubtless be questioned. 
Such a n i m a l  cataract: da ta  r0eputdQ Includes not only obsemations on mice (by 
Dr. Furcth) but a l so  some other resen$ data  on rabbits. 
m a l  eye reeponae, if not questioned becauae of‘ structural difference, w i l l  be 
doubted by s o m  becam6 of diff8rent l f f a  spans or other points. Another probable 
objection which will be m i o d  +a the lowering of neutron toleranee l e ~ e b  w i l l  be 
the imtsnces  c i t d  of the ~ e r y  large number of workers who ham cerorfed out neu- 
t ron escpartmencu Yf th  syelotrona an3 90 on ard the  re la t ive ly  few who have ever 
had a cataract aa a reeult. &@ng thue, the apparent l o w  probabili ty of such 
e a t m a e t  dismage results --ll be held t o  2tiiicake only a trivial r i s k  (comparable 
t o  normal life eye hazards). In t h i s  conneetfon, it w o u M  be of h t e r a ~ l t  t o  have 
data on the incidence of hereditary pmdfsposifion t o  cataract and a190 data on 
the na%urd epontaneow incfdence cxf eye cataracts among o m  population. 
mentioned that an akno-mal nmbr cxf cataracts  are observed In e e r t a k  regima 
such 88 I d f a  (posr;ibgY f rm 81.m vor3hSp cults?).  A n  invsetfg%%ion of an alleged 
cli3ISL cataract ind?:a?es Lnsigniffcant pro5able t o t a l  dotie with the fms  
n? tron 3~061-123 ratd e s t l m a k l  a3 not @?eat,= than 10-3 mpep/hr. 

The camparability of ani- 

It was 

(A tot& of 
iQ B howa axp&ux% n + a d  for 2 r3p.I 
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It WEB f e l t  t ha t  a backlog e-sporur3 data and wcrk h i a t o r i i e  with neu- 
trons vould be a very valuable ~ j m s t  to t k s  l i a t  of personnel z m a n t l y  
exposed t o  neutzons in o m  program, This is inportam part:l=ulmly f ra  the 
st,andpoint tha t  t h e  l a s t  contyik&vor t o  a total. dose W tha majm respomi- 
b i l i t y  for any affects f rom such a t o t a i  exposwe. 

DoafmetPg 

Two poslsible approaches t o  faat neutran dosimetry are  by ths observation 
of proton r eco i l  film emulsion tracks and by pocket chmb3r dosfmeky techniques, 
Ln %he f i n a t  cam, it now requfras akout 12 minuhss t o  examine 24 microscope 
fields* and w i t h  a change bo the lower tolenznce levs l  it would r3quir3 exami- 
nation of a p e a t  many mor3 f i dds  t o  obsarvs the fewer number of tracks w i t h  
sqy 1?3a5011&lt3 s t a t i e t , f c d  accuracy, 
o r  morj,  me hm inereaeing trouble f r o m  .:osmic my bsckground a ~ 3  of,he? s p w i -  
oua tracks which inCrduce additional ete3istizaJ- uncertainty. The p r q e r  mdu- 
aT,ioiz of the  signifkaxx Jf t h i s  bskgrourd  w o u X  r q u i x - 9  f u r t h c -  rueearuh stu8y. 
The personnsi tims required f o r  sxm-fnatton of m 3 r  a h u n b d  mizroscope f ie lds  
wi3h OLE prwent  techniques could well be pprohitrtCui-re in c o s t  and would give 
accurwiss t o  o d y  about e50 perzant;. 

Upon the examination of  a hundred f ie lds  

Chamber dosimet,ry is 3e ing  attemptad hy the use of mo pocket chambsrs 
balanced t o  g i ~  the same gama rs,+iing, %ese two chambeztrs vary i n  t h e i s  7 . 7 a l l  
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composition, th3 on? hae a p u ~  carkon wall and the  other 8 polyethylene w a l l .  
A t  %he prsvent time, a week's tolerance [based on the  66 n/,>rn2/,mc value+*) of 
fas t  neutrons of the spec t ra l  dfu+x?ihfion fmm a polonium-?m-yliium source gf.vse 
8 d-h.?E;fa%le loss of charge iunountlng t o  on lg  10 percant of the l o s ~  of charge 
for one week's ganmcl tolerance. 
exposure 15vell.one would be c m p l s t a Q  unable t o  detect  the loss  o f  chmge with 
3 ignif icanc e. 

A t  rhe contemplated reduced maximum pmmissfble 

Some considar3tfz?, wm given t o  the poss ib i l i ty  tkt one mf@t reducs the 
number of personnel a ~ o s e d  t o  nsutrons and thereby somewhat o f f se t  the herem& 
.aanpwer r a g . ~ i r m m % ~  f o r  f i lm moEltoring of fmt neutron exposueso Actually9 
the num'b+r of peraannd pressnkl.p mmitored is a minimum, consisting of min te -  
na.nce workara, seien%is.ts ,  and sqariment,alieta and generally not including 
Tiu$t.ora. Any neutror, e,qoaur.3 vhioh a v i s i t o r  might seceiTe is e s t i m a t d  on 
ths basis of t ha t  rec3i.rxl d w i q  the same period by the pssom acompanybg 
the  7r iui tor ,  
down f o r  s malnteatLnc9 wcsk aril, B Y B ~  if this were done over the ~ e r y  lcud 
objections which w d &  ~ e r ? a i a y  'be forthsaming at  the  fncmmed p i l e  outaga, 
t h i s  ..rould on ly  r d u c a  .khe r a p i r s e n t s  for moniC,ming mainttjnsnt:a smployees 
a m & t e r  of 10 pemen-h st mosP;. 
that wfth a lower h r e l  af tolarmce, m8 vould be faced with imzsasd monitor- 
ing requiiremants ra ther  thm Less aril .somespondingly incrsased pemannel moni- 
toring nods .  B~;r.xxi +Jhi2., thz futme increme in the local number of operating 
raactor3 fran 3 to 7 ox+ 3 plus  ~ n . ~ s m e d  acceleraztor operations presaggs a son- 
viderdble xqm,nsior, ctf tha re%uir.,3mn.ts f o r  personnel monltorir-4 f o ~  fast neu- 
t ron  axposure. 

The only rsdu:.:t,fon gem poasible would be t o  requim a pile shut- 

A c t u d l y ,  howwep, consfsjteney would indicate 

3npr:med Dgeign and Teziuligues 

The P.initra-tion 31: nfnimizirig gf exposwe t o  personnel chiefly come as 
a i:esult. of t~ l i i~ . i~d  
experinentaj. eqiipment i n  a manner f;o minimize neutron exposm3 (by rearrange- 
ment,, e t c ,  ] One mlgh?; sugges-+; or require additional shfelding wherever fem- 
ible mil the us9 of mimors ,  o r  viswing dsvices m w e l l  as relocation of equip- 
ment. The chisf hazards from fast neutrons c . m e n t l y  arise in  connection w i t h  
experiinental work w i n g  ' c e m  of neutrms froan reastar exprfmental  holea. In  
t h i s  connection it would fsaquently become hpractical t o  install bu.Uy shlela- 
ing, etc., because of Cha impactiment; thue introduced to the  'me of e q m r h e n t s l  
equipment. In come r;-ase:8? one ,-,odd put long externions on the detectors and 
have the prs-amplifiers or  scaling or r a t e  meter equipment i n  a m o r e  safe  
1ocat;ion. For eer ta in  t y p s  of experhents,  the necessary beam could %e m o r e  
s u e f u l l y  zoLtmatki  911a z o n f i m l  727 jhielaing t o  the equipmen5 requiring it. 
In 0t.he.t- i n sh ie ,w ,  this  would bs C01@..3t,oly impossible sinca such shleuing 
xi&? i n t r d u c a  ext.raaeous eff-ec,ts, invdida t ing  p a r t  of the data ( ~ f 3  i e X l  ai! 

ad the  i n k l l f g e n t  effctrt t o  use ops ra t i r i  o r  
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quite  possibly being "aery mush i n  +,he way physiaaily). 
changes would i n  many caam bi:roLva considerable imreaae i n  costs and t h u  
reduce the available experbent& furids with the comesponding axousing of eon- 
siderable opposition. 
the  precise degree of necwsi ty  vhich mu& Jugfffy t h a  additional costs of 
money, time, and trcuble f o r  the rssultant possible reduction i n  hazanls. 

Such technical desigri 

"hie retiurn the eubjact t o  %he i n i t i a l  question aa t o  

A t ru ly  f r u i t f u l  study of the +,sehni2ue modifications necwsary and desi- 
changes applicable requfgeg a at- of aach specif ic  experwentd  set-up and ean 
only effect ively be undsrtaken after a thorough Job has been done i n  convincing 

&e personnel affected tha t  the addifvfonal precautions ~3 , j u s t i f i d .  

Among suggescUions .-onsidlerad more d i f f i cu l t l y  feasible was the posEtibility 

This would provide i c c d i Z d  transparent aye a h i d d i n g  af 
of using a type of ays ahiald whLhrnight ba designed ciftar the s ty l e  of a 
waldxes-type helmet, 
aome material  such as luc i t e  0x8, even simpler, a .water c e l l  t o  a ? ~ , ~ o r l ~  zxd t h e m -  
l i z e  t h  f a s t  neu%rons. With t h i s  type of dmics ,  soma fihm l c d e d  w i t h  
lithium8, for instance, could IE u3ed f o r  l m  lave1 doafmetrg of the resul tant  
'CbrHndized fast neutrons and my C,hermals present and asaoziatsd thermizh  could 
be shielded out by a cdaium or  ozhar soaering C a m .  

. 

Impaved I n s t m m t a t i o n  

A t  the semf f iv i ty  levala ni%esm.zy? o w  ?resent i ndxumnt  would require 
approximately orre hour t o  ger, a rending o f  any masonab13 vs l idf ty .  There are 
currently no satfafacfory fwt nm,~tr.or- detechion instruments ava i la t le  a t  t h i s  
leve l  of aensi t ivi ty  which could ba distrpibuml thmugli the  operating area. Tha 
d i f f i cu l t i e s  of a%taining the r ? l u e e d  sens i t iv i ty  are at gwaent very great. 
One cou3d use portable fmtrumenta, -&th t h3  handicap of t h i s  p?olonged delay i n  
get t ing r s a d i n g ~ ,  t o  make Aoeaga rat3 s t u d l e j  of the experinsntal are-. Agein, 
one is faced with ths  d i f f i2u l ty  zf utilizing m q y  fixed nonitming instnu?.en-,a 
i n  crokrded expsrimantd set-ups -Gr,hzugh OE might f a d  that such i n s t m e n t s  
could be si tuated at th2 most. nom-al eye level poai t icm o r  axe us3 locations 
( i n  the  e f fo r t  30 u t i l i z e  the differenzn i n  t j r j sue  tolarancas).  

Uith ins-br-mnents of the : w e n t  l a m l  of sensitiiTity, a uaa fu l  survey would 
requirs easeful analysis of the $s-ned proexlure  .and the making of numerous 
prolonged survey measuTetnenc,s at thos 3 operating points or loczkiom whm3 tha 
eyes of the experimental personnel would be u s d .  Considerable delay can ba 
anticipated 'Ln the developmsnt and pmsurtment of sui table  new instruments & 
a moderate de1a.y of a num3er of months -dl1 certainly occur before additional 
one3 could be o b a i n d  s iu i l z  30 T ~ G W  cxmentl+y being develop& f o r  portable 
survey use. 
which av" doe th.: last of +-".I CT 3wiy  Mziy ( 7 )  d'ould 3 s  on the hasis of the 
cornpatine; r$quiremenc,s of ;um-rys of h i g k r  -.xrposu~a rate leTr+l. Hovever, it 
might 38 Possible t o  plan youlv. g u ~ e y  to  qui-liiy rile.sJwil 511 tha  idgh l$vel 
areas and les the imtv-ments -5s x t l l ~ ~ A  fn. ths 1nt;esim for obtaining a f 3 w  
data  pints on ths b w  l s i r s L  pemii;sltle sy= 3xp33iiresa 

The avai l&fl i tT of th.3 12 9oytakle  f a t  neutrcn s w e y  iristrmente 

On an ?msfgency basis 
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it is possible that the p l a n t  i=%rumm% d8pixrtment could a v s  p r i o r i t y  t o  and 
engage i n  the develcpment, mcdificatAon, o r  construction of some type of high 
s e m i t i v i t y  f a s t  neutron s ~ ~ 9 y  instrument. 

Con@uzs.ent with ~ t n y  d a i s i o n  tG adopt the m c d j t f i e d  law l eve l  maxfmum per -  
missible neutron exposures will b3 t.he problams of obtaining aeceptanca of the 
necessarfly modified experimental and operational techniques which are designed 
around the  barrfs of SSPS operatioml e q c m u m  l imits.  

ll A p r i l  1952 
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