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OFFICE FOR UNITED b A N  PARTICIPATION 
INTERNATIONAL CONFERENCE 

ON PEACEFUL USES OF ATOMIC ENERGY 

LRIITED STATES ATOMIC ENERGY COMMISSION 
WASUINGTON S, 0. C. 

-- 

The purpose of this l e t te r  is to invito you to prepare a oapar 
on 

Radiation IaJuq and Fretrctian - 13rdrua Ftmllisribl. lhporw Standuda 

for submission to the United Nations as  part of the U. S. contri- 
bution to the International Conference on the PeacePul Uses of 
Atomic Energg, August 8-20, 1955. Pour abstract covering this 
p p r  is t o  be suh i t t ed  by us to the United Nations to be pub- 
lished. 
form for sutdssion. If any modificationa or additions in the 
text are required, please aend them to us vlthin the next week. 

to be presented a t  Wava will be selected by the Sscratary-hneral, 
of the United liatimd vlth the advice of his Technicd Advisory 
C d t t e e .  
m i t  to the United Hations dll be published in the Proceedings 
of the Conference.- The paper ahould, therefom, be written to 
cover adequately the subject matter uithout regard td the length 
of the oral  pmeentation for Yhich it ndght be the basi6. It i r  
latended that material rnitgLtttsd for the Conference not be pm- 
viously pubushod, bu t there  is  no objection to subsequent 
pnbllcation elsewhere. 
before June w h i c h  papers haps been selectad by the U. N. for 
presentation. 
the compoaition of the U. S. delegation. With regard to authorship 
we suggest either individual or joint authorship, ns you may j u d e  
appropriate. In a s e  p o u r  papsr suroeya or includes the work of 
others which should be achowledpd, please follow the form indi- 
cated on the sample t i t l e  pago in th. attached "Instructions for 
Preparing Papers for the International Conference on the Peawful 
Uses of Atamic Enere. As you uill see, them instntctions also 
specify in detai l  the format for paprs, which should be followed 
s t r ic t ly ,  since reproduction for the Proceeding8 u l l l  be directly 

The abatracts will be retyped in t h i s  office in suitable - 

As you know, Rule C of the Conference states that the paperr 

We unders-d, however, that a l l  papers which we sub- 

. -- 

It l a  Ukely that we w i l l  not be informed 

Shortly themafter thir office uiU finally select 
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Papers for the Conference must be prepred so as to be unclassified 
according to the general outlines specified in the nev Declassification 
Quia. If you foresee classification problems and do not haw acceas to 
t h e  Guide in your own organization, please contact the Director of Classi- 
f i ca t im,  AEC, Washington 25, D. C. P 

A t i t le  list of other papers which are b i n g  invited for the same 
sessions a s  yours is also attached. 
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TITLE AUTHaR ORQhNaATION ABSTRACT - 
Hazm,xla to the Fmbrgo and Fetus 
from Ionizing Radiation 

The Association of Irradiation 
W i t h  Cancer of the m i d  in 
Children and Adolescents 

Beta, Lesions of the Skin 

The Delayed Toxicity of Radium 
Deposited in the Skeleton of 
Human Beings 

A Formulation of the Relation 
Betneen Radiation Dose and Short- 
enlng of Life Spen 

ValSdIty of kfaxlmm Permissible 
Standards f o r  Internal -sure 

Reduction of Mortality From Whole 
B d y  1 Irradiation in Rabbits bY 
fie-Treatment w i t h  Ant ipyrati 06 
and Bacterial Vaccine8 

P e d s s i b l e  Expoawe t o  I o & W  
Radiation 

Health Protection in Chemical 
hocessing Plants 

The Effect of N o n c e l l m  -0- 
parations on survival MtaF Lsthrl 
Doses of X Radiation 

hlsximum Permissible Coi~centration 
of Radioisotopes in A i r  and Water 
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Early Radiation Death 
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Effect OS X-Irradiation an 
Fat Metaboliw I 1 5 -! 

Liane Branch OWL 
Russell k 
1.L. Russell 
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J.N. Stannard Univ. of 
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MAXMUM PEFGfISSIBLE MPOSUiiE STANDARDS 

bY 

R. S. Stone 

It I s  hard ly  necessary t o  demonstrate t o  this audience 

the  hnafd e f f e c t s  o f  r a d i a t i o n s  On the s k i n  of t h e  human body. 

However, f o r  t he  b e n e f i t  of t h e  nOn-mediCal and non-radiological  

de l ega te s  he re  I thought it b e s t  t o  present a feu graphic  

i l l u s t r a t i o n s  of what can happen when proper  precaut ions  a re  
B 
h 
f no t  taken. 
11 
,s 

-4 
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SLIDE 1 shows the  aoute  r e a c t i o n  on t h e  finger8 of a girl 

improperly t r e a t e d  f o r  H B p  ts, 

pee l ing  skin.  A l l  of t hese  are cOmmon t o  the  e f f e c t s  of sunburn 

but  as you all h o w  a x-rays a r e  

a r e  much deeper  than you can s e e .  The tiasues of this thumb, 

and f i n g e r  W i l l  never r e t u r n  fully t o  normal dur ing  t h e  l i f e - t h e  

Note t h e  0dn088 ,   welling and 

P- 
h pene t r a t ing  and ahanges 

f of  t h e  person. 
8 

SLIDE 2 

t r ea tmen t s  t o  remove hair. 

I n t e r v a l s  o f  s eve ra l  months and were never  l a r g e  enough t o  

cause v i s i b l e  changer except.ier t h e  f a l l i n g  of t h e  h a i r  t h r e e  

t o  four neeks a f t e r  t h e  t reatments .  The end result howeger is 

seen i n  the b lo tchy  s c a r r e d  appearance of t h e  akin. 

could f e e l  t h a t  s k i n  you would find i t  v e r y  dry and hard. 

Remembq a t  no time d i d  she g e t  enough x-ray8 t o  make v i s i b l e  

(changes. 

SLIDE 3 shows t h e  f ingeiy of a r a d i o l o g i s t  a f t e r  yea r s  of wo$L 

using f luoroscopes  and radiun. Note the ridged na i l s ,  t he  r ed  

showe the  l e g s  of a g i r l  who was given r epea ted  

The t r ea tmen t s  were g iven  a t  B 
'9 
4, 
8 
B 

.I  
I 
9 
8 
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sorb ,  t h e  d ry  SCal 

Of t h e  skin.  

m t - l i k e  s t r u c t u r e s  and the  &am appearance v i  
These changes developed gradual ly ,  s t a r t i n g  years  

a f t e r  he began his work. 

- SL,IDE 4 shows the  hands O f  an o l d  doctor  n h o  worked w i t h  a 

f luoroscope  f o r  over 30 years .  

t h e  l a s t  5 o r  6 yea r s  before  t h i a  p i c t u r e  was taken. Note the  

u l c e r a t e d  a rea  which is a cancer that had ddveloped bedruse of 

acimatic changes i n  t h e  skin.  

- SI,= 5 Such changes a8 you have j u s t  aeon are n o t  neu. 

helve been known s ince  s h o r t l y  a f t e r  Roentgen mnounoed the  

discovery of x-rays. (Refer t o  Table IB  

-- SLIDE 6 

t o l e r a t e d  was elow In evolving even though p r o t e c t i v e  s h i e l d s  .la 

&- were used even by Roentgen himself. 

He had no t  seen any changes u n t i l  

I 

They 

$9) 
The i d e a  that t h e r e  was a dose l e v e l  that could be  

(Refer  t o  Table I f ,  p /89)  

- SLIDE 7 The most cornonly used measure of dose of x-ray6 p r i o r  

t o  t h e  adopt ion  o r  the roentgen  aa a u n i t  was t h a t  amount 

n sces sa ry  t o  cause the  human ekln t o  t u rn  red ,  a very crude and 

very v a r i a b l e  meaaure. 

can e s t ima te  with a fair degree of accuracy what t h e  dose would 

have been i n  roentgens,  for t h e  va r ious  to l e rance  doses  that 

were e s t a b l i s h e d  (Refer  t o  Table 111, p3/89) 

-- LIGHTS - Up t o  now I have been spekking of a "Tolerance Dose" 

because i t  was thought  t h a t  t h e r e  bas a dose t h a t  might be 

t o l e r a t e d  by the human body without  any change. Now It l a  

known t h a t  "any amount of r a d l a t i q n ,  no ma t t e r  how small, 

However bg c a l c u l a t i n g  backwards w e  

1 I :j 8 1, 3 .1 
- .  
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caruses some changes. 

t o  change the  express ion  t o  Permissible  

For this and o t h e r  reasons it was decided 
9 92.E 

and t o  der ine 

t h e  a m $  permissible dose a s  "a dose of ion iz ing  r a d i a t i o n  that 

i n  the  l i g h t  of present  knowledge 1s not  expected t o  cause 

apprec iab le  bodi ly  t o  a Persod a t  any time during his 

l i f e t h e " .  

b o d i l y  i n j u r y  

would regard  a s  being ob j ec t ionab le  and/or competent medical 

a u t h o r i t i e s  would regard  as be ing  d e l e t e r i o u s  t o  t h e  hea l th  and 

well-being of t h e  ind iv idua l" .  The f a c t  that man 1s and always 

It was necessary t o  fur ther  def ine  "appreciable 

as "any bodi ly  i n j u r y  o r  e f f e c t  that a person 

has been bombarded by  cosmic r a p s  and the  r a d i a t i o n s  from 

n a t u r a l l y  occurr ing  r a d i o a c t i v e  elements s e t s  a lower inescapable  

l i i n i t  of about 10  mr per  week. 

pe:rmlsslble dose must be based mainly on obseFvationSr 

man s i n c e  L895,and i t  m u s t  be remembered that prior t o  tho 

19J+O'rr t h e r e  was no wldelp used accura t e  personnel  o r  area 

The upper l i m i t  - or maxiplloD 

0 on k 
monitoring. P r i o r  t o  the development of r e l a t i v e l y  accura te  

f i lm badges and of va r ious  types of i o n i z a t i o n  chambers for 

pemonne l  monitor ing it was common p r a c t i c e  t o  use blo= 

as a method of monitorlnq. The Nat ional  Conrmittee on pyL--..Lu 

Pro tec t ion  of t he  U.S.A.made a careful study of  t h e  va lue  of 

blood counts  and reached t h e  fo l lowing  concluslons.  

1. Provided that r a d i a t i o n  m o h t o r i n g  of personnel, and: 

1 1 5 6 3 3 3  
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where app l i cab le  of s i t e s ,  is c a r r i e d  out  by instruments  (film 

badges, pocket meters ,  e t c . )  i n  all circumstances involving 

p o t e n t i a l  expoaure t o  p e n e t r a t i n g  i o n l z i n g  r ad ia t ions ,  b l o o d  

counts  should no longer  be requi red  as a METBOD OF MONITORING. 

2. Blood counts  a s  a p a r t  Of Pre-employment, i n t e r n a l ,  

and t e rmina l  examinations a r e  good medical p r a c t i c e  - t o  be 

done a t  t h e  d i s c r e t i o n  of the medical o f f i c e r  i n  charge - b u t  

n o t  a s  a p a r t  of a monitoring serv ice .  

1 
11 il 
i 8  3.  Blood counts are a necessary  p a r t  of the medical 

examination of anyone over-exposed t o  penetrating 10ILtZhg 

r a d i a t i o n s  .O 

Experimental  work using shor t - l i ved  animals i d  very ( s "  

i ' l f  
i s  d i f f i c u l t  t o  t r a n s l a t e  t o  long-l ived human8 e s p e c i a l l y  uhen 

we k n o w  a l ready  t h a t  many de le t e r ioua  changes do not  show up 

for twenty or t h i r t y  years .  

r e a c t i o n s  take j u s t  a a  long a time t o  appear  i n  a mouse a s  i n  

a. man. 

o f  t h e  two specled. 

-l- 
We a l s o  know that many actlte .i 

1 

'% 
X 

W e  cannot t h e r e f o r e  use times puopor t iona l  t o  the  llvee 

i 
.E a 
# 

We can however gain much va luab le  knowledge from con t ro l l ed  

experiments on man and animals. 

111 the form of  t a b l e s  some of  t h e  results t h a t  have been 

rapor ted .  

SLIDE 8 

d u m  the t o t a l  dose pe r  week bu t  i n  most i n s t a n c e s  t h e  dose 

was rece ived  i n  e i t h e r  5 ,  6 or 7 equal  dai ly  increments. 

I have at tempted t o  put  toge ther  

p. 
(Refer  t o  Table IV, P/89) f n  Column 1,I have put  

Note that whereas Mapneord ana S i e v e r t  bo th  r e p o r t  blood 

1 I 5 G d ; ' r  

5 

1 
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changes de t ec t ab le  as averages o r  groups - but  no t  as 

i n d i v i d u a l s ,  for d o s e r  of 100 mF,namely 1/3 of the maximum 

pemnissible  dose, Pearlman and Sacher were unable t o  f ind  

s i g n i f i c a n t  changes i n  ind iv idua l s  or i n  groups rece iv ing  up 

t o  600 mr pe r  week, namely twice  t h e  cu r ren t  m. bu t -  
I n * S r r * ; . c n P d D -  + P 

t 4 E 6 h t h e n  accepted M.P.D. Also note  that no a i g d f i c a n t  chan$es i n  

animals w e  r epor t ed  h e r e  a t  dose@ below t h e  p re sen t ly  accepted 

maximum of 300 mr/week. 

SLIDE 9 ( r e f e r  t o  Table IV, 

t we need t o  go t o  dosea o r  the  

the aaximrrm pennisslble  doso t o  d e t e c t  

p o s i t i v e  changes. 

L I G H T S  J - 
7 -  

I n  a previous s l i d e  you saw t h a t  t h e  sperm count or  dogs 

i was s l i g h t l y  reduced by 500 mr per  week. 

of  r a d i o l o g i s t s  and, a s  c o n t r o l s ,  p a t h o l o g i s t s ,  i n  North 

America, show that t h e  expose roup r epor t ed  more of fspr ing  

than  the unexposed group. While many f a c t o r s  are involved, 

a t  l e a a t  a loss o r  f e r t i l l t p  of those  occupat iona l ly  exposed 

wa s not  demons t r a  t e d 

Tuo recent survey8 
4 

1 - 1  9 

In the s h o r t  t i m e  a l l o t t e d  for t h l a  o r a l  p r e s e n t a t i o n  

much has been l e f t  unsaid. 

p e d s s i b l e  exposure  + covered i n  o ther  papers. 

complete d i scuss ions  of t h i s p u b j e c t  1 w o d d  refer you t o  t h e  

Reconmendations o f  t he  I n t e r n a t i o n a l  C d s s i o n  on Radio logica l  

P ro tec t ion  which was r e c e n t l y  publ ished a s  Supplement #6 t o  

The problem of gene t i c s  and 
LA 

For more 
& 

- 
1 1 5 8 3 3 ~  



t h e  British Journa l  

the Nat iona l  Bureau 
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o f  RadlolOgO mdAHandbooks 52 and 59 of 

of Standards of the  U . 3 . A .  

CONCLUSIONS 

No be t te r  conclusion t o  t h e  above review C a n  be given than  
t h a t  of t h e  I n t e r n a t i o n a l  Commission on Radiological  Protec- 
t i o n ,  1950% "While t h e  va lues  proposed f o r  maximum per- 
miss ib l e  exposures are such as t o  involve a r i s k  t h a t  I s  
small compared t o  t h e  o t h e r  hazards  of l i f e ,  never the less  
i n  view of t h e  u n s a t i s f a c t o r y  n a t u r e  of much of t he  evidence 
on which our judgments must be based, coupled wi th  t h e  
knowledge that  c e r t a i n  r a d i a t i o n  e f f e c t s  are I r r e v e r s i b l e  
and cumulative, i t  is s t r o n g l y  recommended t h a t  every e f f o r t  
be made t o  reduce exposures t o  a l l  types  of i o n i z i n a  r ad ia t ions  
t o  t he  lowest  poss ib l e  level" .  


