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The f o l l o r i i n g  i n f o m a t i o n  is submi t ted  5y t h e  M ~ i s i o n  o f  E e a l t h  

Phys ics  o f  t h i s  l a b o r a t o r y  f o r  your  irLtormatior. a i  use .  

1. ?.ryes of -3adiat ion H a z a r d s  E x i s t e n t  i n  ask 3 i d g e  Na t iona l  Laboratory 

2nployees o f  t h e  LaSoratory, u n d e r  certain condi'lons, be exFcsed. t o  

gazma r a d i a t i o n ,  bots r a d i a t l o n ,  neu t ron  r a d i a t i o n  2nd aipha r a d i a t i o n .  

o f  ezp lovees  t o  a l ? k  sad. a e c t r o n  r a d i a t i o n s  I s  cons idered  t o  o f f e r  n3 s ign i -  

f i c a n t  hazard. Those f e x  7:rorkers es?eciall :r  su'c,ject t o  a1Fl-A and i e u t r o n  

hazards  a r e  shown by s ? e c i a l  net!!-ods of  moni tor ing  f o r  a lpha  and  neu t ron  

exposures  t o  be w e l l  within l imi t s  of  sa fe ty  f o r  s u c h  r a d i a t i o n s .  

2 .  F r o t e c t i o n  o f  Labore tory  Ekmloyees from h d i a t i o n  Ex3osures. . 
Enployees o f  t n e  Labora tory  are p r o t e c t e d  fron! dangerous m o u n t s  o f  

- .. 

r a d i a t i o n  by t h r e e  methods : 
. .  

( a )  Experimental  s c i e n t i s t s ,  s p z c i a l i z i n ~  i n  a s t u d y  of t h e  p r o p e r t i e s  
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of  t h e s e  r a d i a t i o n s  a n d  t h e i r  e f f e c t s ,  devote t k e i r  maSor e f f o r t  *a considera-  

t i o n s  of personnel  safety in t h e  Laboratory.  In coopera t ion  x i t h  t k z s e  men, 

processes  mc? ea_ui?ment a r e  d o s i g n e d  t o  zmke Kn.e hazards  l u e  t o  r a d i s 5 o n s  l e s s  

t h a n  t h o s e  comonly due t o  o t h e r  i n c x s t r i a l  hazards .  F r o t e c t i v e  c lg tk inF BE? 

o t h e r  s a f e t y  devices are furn ished  vkerever  needed. 

(b) Trained junior s c i e n t i s t s ,  commonly c b l l e d  h e a l t h  phys ics  snrveyors ,  

are ass igned  t o  t h e  various o 3 e r s t i o n s  a r e a s .  It i s  ?5e duty o f  each surveyor  

t o  keep himself s u f f i c i e n t l y  i d o r m e 6  as t o  t h e  n a t u r e  o f  the o z e r a t i o n s  planned 

Li 
\ f o r  each  area t h a t  he can ? revent  t h e  7ersons :.;orking ir. the  a r e a  frcn Unh.017ing1Y 

exposing themselves t o  any si,-nificant amounts of r a d i s t l c n .  In t h e  e v m t  o f  

o p e r a t i o n s  involoi l lg  unusual  ra6i ie t ion hazards ,  t h e  h e a l t h  phys ics  surveyor  

cus tomar i ly  works :*sith otter enalopees,  monitorin,-  t h e  r z t e  o f  r a d i a t i o n  ex-osure 

and g i v i n g  such  a d v i c e  as tke  s i t n a t i o n  nay w a r r a n t .  I n  t h e  event  that opern t ion  . 
condi t ions  develop rac i ia t ion  l e v e l s  t f ia t  might b e  expec ted  t o  produce exposure 

above that considered t o l e r a b l e  f o r  a day ' s  work, t h e  srsa i n  which such condi t ions  

exist  is evacuated.  In some cases ,  it is d e s i r a b l e  t o  have personnel  work  i n  such 

areas in s h i f t s  of from a f e w  minutes t o  a f e w  hours each. Such practice 

1 I 9  1 - 1  3 4  
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c o n t r o l l i n g  exnosure to r a d i a t i o n  i s  no d i f f e r e n t  than  t h a t  employed b;- a 

phys ic i an  i n  c o n t r o l l i n g  exposure t o  X-ratist ion f o r  d i a p o s t i c  purposes ,  

except  t h a t  t h e  pe rmis s i5 l e  i n d i v i d u a l  ( d a i l y )  exrosures  under t h e  ooe ra t ing  

cond i t ions  o f  o u r  Laboratory Ere much l e s s  +&an tk.ose usee In l i a F n o s t i c  >:-rey 

xiork. (The Faximu9 &ily ex?osure under such  c i r w m L a n c e s  is l i n i t e d  5 0  E ~ O U ~  

one h a l f  of tiit invo lve?  in a ches t  X-ray and LO about  1/50 of tiwt frecuen;ly 

involved ia a h i p  X-ray) .  

( c )  Each em?lovee e n t e r i n g  t h e  oze ra t ions  a r e a  i s  Drovided x i t h  tno t F e s  

of r a d i a t i o n  moni tor ing  ins t ruments  t o  record  t h e  ?Osages of F a m a  a n a  b e t a  r a d i -  

a t i o n s  he may r ece ive .  X.ere the  exposure o f  c a r t s  of 'he body may be s i p i f i -  

c a n t l y  d i f f e r e n t  from t h a t  o f  t he  p o r t i o n  of the b o d y  on which t h e  meters  a r e  

cus tomar i ly  worn, a d 2 i t i o n a l  meters  a r e  grooided. For  exa, ,cle,  f o r  c e r t a i n  types  

Of vrork, rin&s conta in ing  X-ray f i l m  a r e  w o n  on t h e  f i n r e r s  t o  z o n i t o r  expcsure 

. 
t o  t h e  hands. The r a d i a t i o n  exposures  i n d i c a t e d  by t h e s e  me te r s  =re recorded i n  

a permane_rlt r a d i a t i o n  f i l e  inaintained on each such employee. 

These r a d i a t i o n s  r eco rds  provide a basis f o r  c o r r e c t i n g  a n y  :-rorlring 

cond i t ions  which might, i f  maintained over long periods o f  t ime ,  result in injury 

t 1 9 1 J 3 5  
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t o  t h e  emqloyee; and p r o r i d e  the CCedica1 Department x i t h  any s i g n i f i c a n t  d a t a  

b e a r i n c  on the h e a l t h  o r  welfare of t h e  employee. 

3. Personnel  Monitor in2 Instruments, Procedures anct 2ecords.  

The monitor ing o f  exposures o f  p e r s o m P l  C,o tY.e r a ? i a t i o n s  f r e q u e n t l y  

i s  g e n e r a l l y  accomplished wi5h t h e  u s e  of  two " ! ? e ~  of  ex;:osure msters .  These 

a r e  h e r e i n  r e f e r r e d  t o  as Focket meters  a q d  f i h  meters .  The gocket  E e t e r  i s  a 

smll i o a i z a t i o n  chamber, a b o c t  $he s i z e  of  a founta in  pen, which v:he> e l e c t r i c a l l y  

charged becomes discharged i n  a f i e l d  o f  ,puma r a d i a t i o n  by a n  m o u n t  which ?.spends 

upon t h e  r a d i a t i o n  dosage. The f i l m  meter c o n s i s t s  o f  an  X-ray f i b  i n  a s u i t a b l e  

meta l  c o n t a i n e r  which, i n  a f i e l d  o f  g a m  o r  b e t a  radiat ' ,on,  becomes exposed by 

a n  amount vhich  depends upon t h e  r a e i a t i o n  dosage. A cocket  meter  may o c c a s i o n a l l y  

be discharged as a r e s u l t  of droppin€ or o t h e r  improper haii?ling, b u t  no mechanism 

c 

c 

s 
- 
W 
r 

is k n o z  by *::hich t h e  cherge nay be a c c i d e n t a l l y  i n c r e a s e d  excent  b y  v r i l f u l l y  

L 

opening t h e  meter  and p l a c i n g  it on a b a t t e r y  o r  o t h e r  charg ing  devise. Because 

o f  t h i s  c h a r a c t e r i s t i c  of  pocket  meters ,  they are worn i n  ?sirs as insurance  

- a g a i n s t  loss  of d a t a  in event of  complete o r  p a r t i a l  a c c i d e n t a l  d i scharge  of one 

I 

of them. Standard equipment f o r  t h e  moni tor ing  of ex'r)osure t o  r a d i a t i o n  f o r  
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oersons ivorking i n  r a d i a t i o n  i s ,  then, ?,TO y c k e t  meters  and one f i b -  meter .  

I 

b o o s u r e  t o  r a 2 i a t i o n  is  measured i n  ni11i<oentgens,  c u s t o z a r i l y  

a b t r e v i a t e d  m-. - Exposure t o  be t a  r a d i s t i o c  i s  n s s s u r e c  i n  Yii l l i roentCens 

ecj'divalent Fkys ica l ,  a5breviatec '  nre:. - Cne - rep of  b e t a  rzc ' in?ion iz consieered 

as a r p r o r i m t e l y  equ iva len t ,  i n  t e r n  of h i o l c ; i c z l  damge t o  the s u r f a c e  o f  

t h e  body, t o  one T - i l l i r o e x t p n  o f  ,canna r a c i a t i o n .  In  t h e  L;ni"ed S t a t e s ,  it 

i s  t h e  consezisus 3f opinion o r  r a d i o l o r i s t s  ?bit r a s i a t i o n  dosages UF t o  3,1390 rnr 

per  nonth ( t h a t  i s ,  3 roentgens ye? Tnmtii) nay be t o l e r a t e d  by the b02y v t i t h o u t  

permeaent damage 50 t h e  t i s s c e s .  For rur?oses  of c o n t r o l  an? f3r increzsed  s a f e t y ,  

w i t h i n  the  Atomic ker ,y  Comiss ion  a n  e f f o r t  i s  =de t o  keep t h e  ,-aciat,lor, ~ X D O -  

su re  t o  any i n d i v i d u a l  l e s s  t h a n  100 r e r  24 hour per iod .  Opera t ing  on t h i s  

b a s i s ,  monthly t o t a l s  a r e  alnost i n v a r i a b l y  much lower t h n  t h e  l i m i t i n F  v a l u e  

of 3,COO nr c o n s l i e r e d  t z l e r a 3 l e  by r a 5 i o l o g i s t s .  

. 
-5 Pocket x z t e r s  a r e  r ea?  c!aily. In t h e  e v e n t  t h a t  a p a i r  o f  ?ocket  meters  

2) 

- 
i n d i c a t e s  311 exposure of 100 m r  o r  g r e a t e r ,  t he  emzloyee's f i l m  badge i s  processed ..-- - 

W 

i m e 2 i a t e l y  t o  confirm t h e  v a l i d i t y  o f  the exwosurs. Reaclings o f  pocket meters  

and f i lm badge a r e  sent on t h e  fo l lov in f  day to the  a r e 2  h e a l t h  pkJisics surveyor 

f o r  an i n v e s t i g a t i o n  a n d  c o r r e c t i o n  of' the condition fpom which the exposure o r  
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i n d i c a t i o n  o f  exFosure r e s u l t e d .  Such i n c i d e z t s  a r e  ccxFarativP1;: r E r e ,  and 

mn.7 of them a r e  f o u n d  t o  have r e s u l t e d  f r G E  tanzer ine,  x i t h  the meters  cr v : i l fu l l  

exposure o f  the  meters  ky p l a c i n c  then! near  h o w n  sources  o f  r a d i a t i o r i .  

b c o z u r e  Reccrd f o r  members of t h e  2argainin.g t in i t  f o r  t h e  six months r e r i o d  

endi?g Decenjer 3 1 ,  124'7. 

of *.e Tar; b<kz E : - - ~ S " T ~  - r o r  tk..e p u r p o s e  cl this Tenort ,  a S U ~ X L T - .  

recorc'.s o f  a l l  a m b e r s  o f  t h e  S a r g a i r i n g  un.i t ,  on  r e c c r d  as mex'cers cf t h e  ;li.nt 

r o l l  as of 'Arch 1, 1948, has been precarec' and i s  s u b a i t t e l  'r.srev;ith. 

The d a t a  subini t te?  f o r  each employee i s  base?  on o r i g i n a l  r e c o r d s  containe.! L? h i s  

r a d i a t i o n  record  f o l e e r  f o r  ??-is eix non ths  c e r i o d ,  and i s  b e l i e v c d  t o  be 

e s s e n t i a l l y  c c r r e c t  and e n t i r e l y  r e p r e s e n t a t i v e  o f  t h e  radiation coni: t i o n :  t inter  

which menbers of t h e  b a r g a i n i n g  unit xork .  This r e p o r t  has been prepared by t h e  

t r a i c e d  t e c h n i c i a n s  who handle t h e  d e t a i l s  of ?recessing s e r s o n n e l  n o n i t o r h g  

meterz and 

w r e q u i r e d  h 
00 

mainta in ing  exposure records .  Thtr c o a r l e t e  r a f i s t l o n  r e c o r d  f o r  eech 

.ii c o n t a i n s  6aaily .pocket meter reao' ines f o r  t h o s e  clays on w h i  his work 

c t o  wear r a d i a t i o n  meters ,  weekly film meter. read ings  i f  he is s u b j e c t  

t o  r a d i a t i o n  hazards  in  h i s  job: t o g e t h e r  w i t h  da ta  from o t h e r  sources ,  i n & i t i n g  

s i g n i f i c a n t  exFosure t o  r a ? i a t i o n ,  and records  o f  i n v e s t i g a t i o n s  cf any suspec ted  
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expostire exceeding 100 m r  o r  103 m e ?  f c r  any one la.. o r  exceedin,  250 nr o r  250 

x e y :  f o r  any oae week. For t h e  purvose o f  t h i s  r e p o r t ,  i t  i s  n o t  cons i t e red  

p r a c t i c a l  t o  reproduce the  d e b i l e d  r a d i a t i o n  exnosure  r eco rd  cf each nenber 

o f  t h e  barga in ing  u n i t .  Hoxever, a d e t a i l e d  exposure record  of any nember 

can  be produced upon r eques t .  

Exclana t ion  of % t r i e s  i 2  Summary of  Exnosure Secords s u b n i t  t ed  i-,ereviitk.. 

T o t a l  s i g n i f i c a c t  reading .  

r e a l b F s ,  EeasureZ i n  z i l l i c o e n t c e n s ,  rscorded & r i n g  the  s i x  months n e r i o d .  

( i n  t h e  snall percea tage  of cases  i n  which t h e  two pocket I;.sters i n d i c a t e  

d i f f e r e n t  exposures ,  t h e  l a r c e r  o f  t h e  ?si0 i s  conslciered a c c i d e c t a i .  This 

procedure can be f u l l y  j u s t i f i e d  on the  b a s i s  of p r i n c i g l e s  o f  oFe ra t ion  c f  

t h e  pocket  meter .  f If t h e  employee f a i t h f u l l y  c a r r i e d  cocket  n e t e r s  whenever 

WorkinE i n  t h e  operations a r e a ,  t h i s  r ep resen t s  f a i r l y  a c c u r a t e l y  t h e  t o t a l  

exposure to p e n e t r e t i n g  gamma r a f i a t i o n  cturing t h e  six months Fer iod .  

No. E - Number o f  & t r i e s " i n  pocket meter  r eco rd  o f  i n d i v i d u a l .  Pocket meters  

a r e  a v a i l a b l e  convenient ly  on a "serve  yourself" b a s i s  i n  t h e  clock alleys.  On 

days f o r  which no e n t q  e x i s t s ,  it a n n o t  be determined whether  t h e  en2lo:ree did 

not e n t e r  t h e  oFe ra t ions  area o r  whether he w i l f u l l y  r e f r a i n e d  from p i c k g  UP 
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t 
h i s  3ocket z e t e r s .  

1 CE 
(nr)  iverace Di1.v m r o s u r e  

This  i s  a n  a v e r a r e  o f  t h e  exposures  recorced ,  f o u n 2  by i i v i d i n g  t h e  t o t a l  

exposiire r e c o r d e l  during t h e  s i x  n o n t t s  c e r i a ?  3 t h e  cmbsr c f  aocket  n e t e r  e n t r i e s .  

If +he employee f a i t k f u l l y  c a r r i e d  pocket. rng t e r s  xhenever :-iorking t h e  ope ra t ions  

area i n  coas l i ance  w i t h  ie ' corz tory  r e - u l a c i c q s ,  % i s  i s  t h e  a r e r a g ?  c f  t h e  e x ~ o s - r e s  

i n d i c a t e d  for t hose  days on ivhich t h e  employee ray have Seen exposed t o  measurakie 

ra d i a  $:on. 
! 

i 

c 
I .e 
I 0 

T C,K 
(?,ea) - Total open ;;lndo;v r e a l i n p  accunu la t ec  t x r i n y  +he s i x  months s e r i a l ,  r_eas.nred 

i n  z i l i i r o e n t g e n s  @,ys ica l .  -4 p o r t i o n  of  t h e  X-ray f i h  c s e e  ir, ',he fi lrn n e t e r  i s  

s h i e l e e d  55' a t h i n  sheet.  o f  cadmium. The uns?,i-ldec' > o r t i o n ,  r e f e r r e d  t o  here  as  t f e  

open window For t ion ,  i s  subjc lc t  t o  exnosure t o  v e r -  l o a  energy  e"am'"n rn6iat- ion and t c  

beta  r a d i a t l o n ,  as w e l l  as t o  t h e  high energy Fama r a c i a t i o n  i n d i c a t e d  by exposure 

o f  t h e  s h i e l d e d  ? o r t i o n  o f  t he  film. I n  Eerieral, it is d i f f i c u l t  t o  g ive  a ufi icue 

i n t e r p r e t a t i o n  o f  an open.-winc!ow i n d i c a t i o n ,  s i n c e  on z i l l i r o e n t @ n  of l o w  energy  

g m  r a d i a t i o n  m y  produce up t o  fifty t imes t h e  e f f e c t  on t h e  f i l m  that is 

produced by one m i l l i r o e n t g e n  e q u i v a l e n t  of beta r a e i a t i o n .  It i s  t h e  2 r a c t i c e  

i n  t h i s  laboratory to r epor t  e l l  open window exposures as i f  they were due t o  
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b e t a  r a e i a t i o n ,  which means t&t the r e p o r t e d  va lue  is  neve r  l e s s  thsn t h e  

a c t u a l  exnosure  may be a s  m c h  a s  f ifw t ines  Treater t h a n  t h e  a c t u a l  ex::osure, 

degending upon %;-hat p a r t  0," t h e  exnos.crre i s  due t o  lovr e n e r p  g m m  r a d i a t i o n .  

Am7 
(mrep) - Found. by d i v i d i n g  the t o t a l  exposure recorded  for s ix  non ths  53' t h e  

number o f  x o r k  days i n  a s i x  nonths r e r i o d .  Averaye d a i l ; .  oDen .vinlo:; ex?osiire. 

If' it i s  assumed that. t h e  em?loyee w o r e  h i s  filn: r .eter f a i t h f u l l y  xhen working 

i n  the o n e r a t i o n s  area rind as r equ i r ed  by -he Labora t c ry  r e p l a t i o n s ,  t h i s  

r e p r e s e n t s  t h e  averare exposure pe r  work i ,ay du r ing  t h e  s i x  months per iod .  

lAx 
- The maximum ope2 ;;.inaov; exnosure recorded f o r  any one week o f  the employee's 

exposure r eco rd .  (This  va lue  i s  g iven  f o r  one week s i n c e  t h e  f i lms  a r e  processed  

weekly . )  A s  i n  TOT; above, 

but it i s  b e l i e v e d  t h a t  it 

TS T o t a l  S h i e l d  Ekqoscre. 

This r e p r e s e n t s  t h e  

the  re?or ted  va lue  may b e  much h i g h e r  thar, t h e  excosure ,  

c a n n c t  be lower. 

total dosage o f  ; e n e t m t i n ~  g a m a  r a d i a t i o n  as  i n d i c a t e d  

by the film meter ,  s ince  the ,  s h i e l d  f i l t e r s  o u t  t h e  beta r a d i a t i o n  and t h e  gama - - 
Q 

- 
.F 

- 
r a d i a t i o n  of extremely low energy.  This i s  the p o r t i o n  o f  t h e  r a d i a t i o n  which 

- 
would be c h i e f l y  r e spons ib l e  f o r  any  t i s s u e  damage other t h a n  t h a t  nroduced i n  

-the skin of t h e  person exposed. 
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BCS- The averace e x n o s w e  Fer  work day  over  t h e  c e r i o ?  o f  s i x  nonths  i s  

obta ined  by 2iTid ing  the  accumulate6 si-,iell excosure for t h i s  ?e r iod  by t h e  

n o m 1  number o f  work days in a s i x  nonths  Fer iod .  

t'ax S - The p a x i m u  exposl.:re t o  - s n s t r a t ? n r  rg_11"9 y a c i a t i o r ?  recorded f o r  any 
m r  

one week of t k - e  employee 's  r eco r? .  (This va lue  i s  g iven  f o r  one xeek s i n c e  t h e  - 
f i l m s  a r e  Frocessed vieekly. ) 

D i  s cus si on of 2a d i e t  ioc Records Submi t t e d  . 

The h i g h e s t  exposures  recorded  f o r  ?he s i x  months p e r i o d  are t h o s e  o f  

, Badge No. 6712 ( L i s t  C IS), , tadge !:To. dE55 ,  

(List 6 43), and ,, Badge Fo. 6229 ,  ( L i s t  Z 53) .  

The b s d g e  meter  r e c o r c  cf shov;s an ave r sge  ex7?osure t o  

p e n e t r a t i n g  g a T m  r a z i a t i o n  of 15 rnr n e r  da7- f o r  t h e  1 1 E  days on .:hick t h e  

meters  were worn.  P.is i s  about  15: of t h e  va lue  acces t ed  a s  a t o l e r a b l e  

m a x i m u m .  Tho fib. meter  r e c c r a s  i n d i c a t e  a n  averafe  ex rosu re  t o  p e n e t r a t i n g  

gama r a d i a t i o n  of  11 nr ney d a y  f o r  the normal number o f  work days i n  a s i x  - - 
-D 

- months per io5 .  These values are  i n  good agreement. The unshie lded  p o r t i o n  of  
-t= 

N 

- 

the film i nd ica t e s  a p o s s i b l e  e x p o s u e  o f  t h e  sk in  t o  an ave rage  o f  50 mrep p e r  

day for the normal  number of work days in t h e  six months per iod .  This is abou t  

I 

li 
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5C$ of  t h e  v a l u e  acce- ted by r a d i o l o F i s t s  as  a n  a c c e p t a b l e  maxinum, b u t  much 

h ighe r  t h a n  t h e  ;-oal s o u r h t  by t h e  Oak Z i a g e  Na t iona l  Tyaboratory. The h ighes t  

p o s s i b l e  exposure t o  b e t &  and l o w  energy  gamma r a d i a t i o n  i n d i c a t e d  for one 

week in r e c c r l  is a p o s s i b l e  735 mrep. A s  nearl:: a s  one can 

ccnpare b e t a  rad ia t ion  excosure :;itt X-ray exDosurE, t h i s  i s  :bout Gv: o f  

%he niaiauy. s i l r fnce cosage i n v c l r e ~  i n  an X-rcy 3 :  t h e  s - i n e  ( T p i c a l  sur fnc2  

exposures  r e s u l t i n g  rrox d i a g n o s t i c  X-rays a r e  given by J .  E. E a r t i n  i n  ::?e 

B r i t i s h  J o u r n a l  - of P ~ l i c l o m ,  J u l y ,  1947,  ?ages 279 t o  284 .  He s t a t e s  &:hat 

t h e  nean dosa&e for c k e s t  X-rays i s  aboilt 200 x; t h a t  s ? ine  ?:-rays vary 

from 2,003 t o  34,300 xr, and that gastro-intestinal examinat ions  invo lve  

s u r f a c e  exPosures ranging from 1,000 M t o  E,OOC zr p e r  f i l n ,  with an  average  

value o f  5,000 mr p e r  film.) 

The record  of r e g u i r e s  no ? i s c u s s i o n  i n  a d d i t i o c  t o  t h a t  

given The exposures a r e  g e n e r F l l y  lower. The record of  

. i s  note-northy o n l y  on account  o f  a s i n g l e  O X  exposure,  ivhich - - 
1> i n t e r p r e t e d  as a b e t a  exposure, would i n d i c a t e  a dosage o f  1,800 m r .  However, - - 
r*- an  i n v e s t i g a t i o n  of t h e  f i l m  i n d i c e t e s  that t h e  excosure wes due t o  X-rays. 
W 

AccorCing to a s t a t emen t  by 
i 

, t h e  film mete r  was worn i n  h i s  s h i r t  

PRJVACY ACT MATERIAL REMOVED 

I 
I 

L 



" ?age 1 2  _,_A . C. I,. 2ucker .- 

pocket  x k i l e  he x a s  l i v e n  a s e r i e s  of s i x  x-rn:.-s (elboTr, knee a n d  pe l - r i s )  i n  

E :ear& f c r  t h e  cause o f  a case o f  a r t h r i t i s .  The 03' reading  recor5ee  he re  

ir, no xay r e g r e s e n t s  t h e  a c t u a l  X-ray exFosilre s i n c e  t h e  f i h  xas n o t  In t h e  

zraximx. in$ensit ;? o f  the beam and s i n c e  t h e  f i l m  was not c a l i k r z t e c  fzr low- 

Lccurac;r o n  S u m x r y  o c  ZxDosure 3ecords Presented  Herewith. 

Tiis suminary vms - reusred  by h e a l t h  phys ics  t e c h n i c i a n s  t r a i n e d  i n  the  

henc'liny o f  heal*. zhvs i c s  records  and t;vped by stenoEra7her-s from t h e  -Lbora tory  

a b s o l u t e  checl: o f  accurzcy .  YJl?ile it i s  ine.;i'Ya'zle t;-,nt e r r o r s  have c r e p t  i n t o  

t h e  r r e s a r s t i o n  a n d  t r a n s c r i c t i o n ,  it i s  b e l i e v e d  by t h e  unde r s iT .ed  to b e  

e s sen t i a l l : .  a c c u r a t e  an?  t o  be t v n i c a l  o f  the  r a d i a t i o n  exposures  t o  i;k.-ich t h e s e  

x o  r :.:e rs a r e  ::ubJ e c t e  d . 

Karl 2.  Eorgan 
Di rec to r ,  Heal th  Thysics  Civ is ion  
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