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- .  : -; E 8; tl$--$$sent time t h e  "!,'aximum Permissible  Dose" e s t a b l i s h e d  by t h e  

&&race of':-r$$ation exposures which is 0.17 r e d y e a r .  This averap.e is due t o  
Betcrd baci:$r&d r a d i a t i o n  (O.l/rem/year) m d  needed d i a m o s t i c  x rays  (0.07 

&ea/year). -. "Gently i t  has been proposed t h a t  t h e  "Permissible Iiose" be lowered 
e$ Least t o  0.&7 rem/year. 

-L u d e l i n e s z  @?he ?!ationdl Fadiat ion Council happens t o  coincide with t h e  n n t i o n a l  
- >  

* 

L 'n thezfalJowing,arguments will be Riven f o r  maintaining t h e  present  s tandards .  . .  - 2  c 
SuPr_catPons &?e-dded concerning necdeE research and b e t t e r  proccsdures of enforccmnt .  

The ? resent  gu ide l ines  f o r  " P e m i s s i b l e  Doses" should not  be lovered for  t h e  
' 

f o l l o v i n g  reasons:  

1 )  @n t h e  basis of comnon sense t h e  present  gu ide l ines  are safe .  
h e  main reason f o r  t h i s  s ta tement  i s  t h a t  t h e  G i d e l i n e  coincides  vith 

t h e  averace exposure due t o  causes o ther  than ctomic energy developments. This 
e g o s u r e  has  e x i s t e d  for a long w r i o d  and furn isher  a s t rong  link with  experlrnce.  

I t  is genera l ly  recognized t h a t  t h e  dancer t o  M i n d i v i d u a l  is s m a l l  i f  

0.1: ren /year  is added t o  t h e  e x i s t i n p  average of 0.17 r e d y e a r .  

t h e  c'iawe of dnmagehs SO smal l  rnnkes i t  most d i f f i c u l t  t o  r i n d  and t o  prove 

daTeRe a t  t h e s e  low l e v e l s  of i r r a d i a t l o n .  

The f a c t  t h a t  

\ 

The opposing argument is t h a t  exposure of mi l l ions  of 9ecple m a y  result . 

i n  nu!erous cases of damage, even though t h e  p r o b a b i l i t y  f o r  any i n d i v i d u a l  is  
small. 

t h a t  t h e  b e s t  evidence ve possess i s  t h e  f a c t  t h a t  r a d i a t i o n  backerounds, which 
vary with l o c a t i o n ,  have not  Riven rise t o  ca tas t rophic  or  even t o  c l e a r l y  demon- 

s t r e b l e  e f f e c t s .  

information concerning t h e  e f f e c t s ,  o r  r a t h e r  t h e  absence of t h e  not iceable  e f f e c t s *  

of lov- leve l  exposures. 

s inilar t o  t h i s  source o f  information. 

This areument must be recognized. A t  t h e  same time, one should renrmber 

Thus, worldwide average i r r a d i a t i o n  is a valuable  source or 

It is d i f f i c u l t  t o  perform experiments which have v a l i d i t y  

For t h e  sake of comaarison one may raise t h e  ques t ion  what would happen 

iT all p o l l u t a n t s ,  Such w stack-dischfups and automobile e x h m s t s  would b e  l i u i t e d  
t o  moun t s  equal  t o  n a t u r a l  backuround. 
type  vould be el iminated and most of 0u-r i n d u s t r i e s  would b e  s t u t  d o n .  

r e g u l a t i o n s  vere t o  be enforced only hydroe lec t r ic  p l a n t s ,  nuc lear  p l a n t s  and in- , 

s t a l l a t i o n s  dr iven  by these  p l a n t s  would survive.  

I n  t h a t  case automobiles of t h e  present  

If such 

I 
i 
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c i s o n  i s ,  or course,  un fa i r .  

r e  no t  found i n  any appreciable  amounts i n  t he  n a t u r a l  s t a t e ,  

Kany substances r e l e a s e d  i n t o  our  

Further- 

of chemical _ool lutants  it i s  extremely herd t o  Cemsnstrate t h a t  t h e  

r ia l  is harmful o r  t h a t  it i s  completely sa fe .  

.= -; fn caiey,of rad ioac t ive  r e l e a s e s ,  w e  a r e  i n  a more f o r t u n a t e  p o s i t i o n .  We know 

:: ' that  a l l  kinds of hard r a e i a t i o n  de l ivered  t o  t h e  l i v i n g  c e l l  has  the  same kind of 
,: en ef fec t . ;  s a d e r a t e  d i f fe rences  do occur between x r ays ,  ? - r a y s ,  X-rays,  neutrons,  

Put d r a s t i c  d i f fe rences  enC consequent s u r p r i s ? s  &re r u l e d  out ty 

. .  

. .  

i ,  ._ 
&,$ ~ ~ - ~ ~ & s .  
+.G C@LqCFWture i n  whlch such r e d i e t i o n s  a f f e c t  chemical and biochemical sub- 

- ax c . C < Z  : 

5dtwcesi ; 5 ; 
- - c , ' - 0 . -  - - - e  

5 :  
I t  is, of course,  t r u e  t h a t  d i f f e r e n t  c e l l s  and t i s s u e s  have widely d i f f e r e n t  

.. 
ser.si:ivlties t o  hard rad ia t ion .  Therefore ,  t h e  rndia t ion  guide must be appl ied 
v i t h  cp.re. I n  R e n e r d ,  one may a r p e  t h a t  no human orean should rece ive  Fore addi-' 

t t c n e l  r a d i a t i o n  t h a n  i s  del ivered t o  t h a t  organ by the  o r i E l n a l  a v e r q e  r a d i a t i o n .  

Thus, no orcan should be exposed t o  more than corresponCs t o  t v i c e  t h e  average 

rn8ia t ion .  

i 

'&is is, i n  general ,  how the  present  r e d i a t i o n  guide is appl ied .  

F i n a l l y ,  one should note t h a t  rany r a d i o a c t i v i t i e s ,  i n  p a r t i c u l a r  a Ereat 

I r ac t ion  of t h e  most commonp-act ivi t ies ,  are e a s i l y  discovered and measured. 

Z a c l X t a t e s  monitoring. 
c l a i n  is made about rad ioac t ive  hazards t h i s  awareness CM give rise t o  unnecessary 

alerr;. 

This 
It a l s o  r a i s e s  p u b l i c  awareness. In case any exaggerated 

- '  

I n  view of &1 these circunstances it is vise t o  base guide l ines  on o l d  

and es tab l i shed  averages. \ 

2)  Lswering t h e  "Permissible Dose" t o  a .017 rem/year vould h a r d l y  save any 

l i ves .  On t h e  o t h e r  hand, such an ac t ion  would r e s u l t  i n  a l o s s  of considerable  

b e n e f i t s  and would a l s o  give rise t o  needless  complications.  
If one a p p l i e s  an est imate  of rad iogenet ic  leukemia cases, f f  one assmes t h a t  

all canceroernesis  by r a a i a t i o n  behaves l i k e  leukemia, and i f  one f u r t h e r  assumes 

t h a t  the  vhole United S ta t e s  populat ion is exposed to  the^ '?!aximum Permissible  

9ose1', one obta ins  by s t r a i g h t  m u l t i p l i c a t i o n  t h a t  i n  t h e  long run more than  

16,009 a d d i t i o n a l  cancer cases p e r  year  should be expected. 
Some doubts e x i s t  about a l l  the  assumptions which have been mentioned, But 

t he  weakest po in t  i n  t h i s  l i n e  of argumentation is t h e  assumption t h a t ,  indeed,  all . .  
of our p o p d a t i o n  should be exposed to  t h e  "Maximum Permissible Dose". 

did proceed and w i l l  continue t o  proceed i n  practice along such lines t h a t  even 
exposure of q u i t e  l i m i t e d  groups of peonle to more than the I')L!Bximum Permissible  

Dose" becomes q u i t e  unl ikely.  

Permissible  Dose'' are a lso  del ivered  on r e l a t i v e l y  r a r e  occasions,  p a r t i c u l a r l y  

s ince  everybody applies  considerable  s a f e t y  fnctors. 

Enforcement :- 

h e  r e s u l t  in t h a t  doses l e s e  i h a n  t h e  'lMmcimum 

If a c t u a l  exposures due t o  : 

I I b 2 b 5 q  i 
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from r e a c t o r s  o r  Plowshare explosions are taken i n t o  account ,  one - 
~b;lb~ on e e - & s i s  of t h e  remaining conservat ive assumptions t h a t  no t  more than one 
~ ~ & t i o n a l - & $ e r  case p e r  year  within t h e  United S t a t c s  should be expected i n  t h e  
'- - - 

run. - 2 
.4 socewhai g r e a t e r  number of cases mieht conceivably occur due t o  t h e  wideeprend 

- a  L 

- 5  
t r i b u t i o n  m a t e r i a l s  r e l e a s e d  fror. reprocessinK p l a n t s .  Hovever, these  gaseous - 

g r o d u c t s  w i l l  stow g r e a t  local concentrat ions near  t h e  reprocessing p l a n t s  and t h U 6  

r z i s s i b l e  Dose" as appl ied  t o  t h e  neighborhood ot t h e  reprocessing 

n in t roduce  e f f e c t i v e  c o n t r o l s .  I d i d  not  intend t o  undertake t h e  

e r t a i n  t a s k  of eva lua t ing  a c t u a l  damwes. ?he i n t e n t  of t h e  above 

f ipures  is c e r e l y  t o  i n d i c a t e  how grossly one would be n i s l e d  i f  one would take  

t h e  16,030 a d t i t i o n a l  cnncer cases p e r  y e a r  es a? e f l e c t i v e  es t imate  of w h a t  does 

occur o r  is l i k e l y  t o  occur. 

.. 

Procedures e x i s t  i n  nany cases by which r a d i o a c t i v e  body-burden can be removed 

if t h i s  body burden should exceed t h e  t'lJaxiuum P e m i s s i b l e  Dose". 
e e o s u r e  of peoale  t o  excessive rad ia t ior .  can be counteracted and t h e  r e l a t i v e l y  

sr.all hazard t o  a l i m i t e d  number of people need not  be incur red .  

ant should proceed under t h e  present  gu ide l ines .  

Thus occas iona l  

A l l  o f  t h i s  CM 

One case where a "Permissible  Dose" Of .017 rem/year may l e a d  t o  s u b s t a n t i a l  

cozpl ica t ions  would b e  i n  t h e  i n t e r n a t i o n a l  f i e l d .  Release of t r i t i u m  and radio-  

k -mton  i r o n  reprocegsing p l a n t s  na.v l e a d  i n  t h e  f u t u r e  t o  r a d i a t i o n  i?! excess  of 
.017 ren/year. 
Seen worked o u t  and it i s  not  p o s s i b l e  a t  t h e  present  time t o  give conclusive 

s ta te l rents  concerning t h e  necessary cos ts .  

I b e l i e v e  that  t h i s  can b e  evoided b u t  as y e t  methods have not  

O f  s n e c i a l  i n t e r e s t  i n  t h i s  case is t h a t  t h e  rad ionucl ides  J u s t  mentioned m a y  
While the United S t a t e s  i s  a t  p r e s e n t  i n  t he  be d i s t r i b u t e d  on a worldwide sca le .  

1eadinR p o s i t i o n  i n  product ion of nuc lear  e n e r a  and while  I cons ider  it l i k e l y  that 

w e  c m  a f f o r d  t h e  c o s t  t o  avoid t h e  uncont ro l led  release of tritium and krypton 

fro? reprocessing p l a n t s ,  I f i n d  i t  hard t o  p r e d i c t  what will happen i n  many o t h e r  

count r ies  which w i l l  need and demaqd nuclear  energy. and which may have t o  apply 

Fore s t r i n E e n t  economies. 

upon by t h e  i n t e r n a t i o n a l  community. 
tude which w i l l  permit  averaees  of exposures to r a d i o a c t i v i t y  t o  rise by no more 

than a small percentage,  it may t u r n  out  t o  be d i f f i c u l t  t o  impose such l i m i t a t i o n s  

outs ide  t h e  borders  or t h e  United S t a t e s .  

Guidelines which ve in t roduce  vi11 heve t o  b e  Wreed 
If we should attempt t o  t a k e  a s t r i c t  a t t i -  

It might appear t o  be wiser t o  make our lavs more l i b e r a l  and t o  make s u r e  t h a t  

these  laws are a p p l i e d  and followed wi th in  t h e  United S t a t e s  i n  an e f f e c t i v e  manner. 

I I b 2 b b 0  
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2 Cne s?7odd pay p a r t i c u l a r  a t t e n t i o n  t o  t h e  b e n e f i t s  vhich r e s u l t  from t h e  

ZeppIicat ion o? nuclear  e n e r a  and t o  t h e  e l imina t ion  of some of t h e s e  b e n e f i t s  

Kif t h e  r a d i a t t o n  guide should become t o o  r ieorous .  

-.plats for e l e c t r i c  genera tors  vhich burn fossil f u e l  will decrease a i r  pol lu t ion .  

?is l a t t e - d a n g e r  t o  h e a l t h  i s  g r e a t .  It is known t h a t  during a sus ta ined  in- 

~&$,EL?$$ @e a r e a  o f  :!ew York Ci ty  t h e  n m b e r  of deaths  i n  Nev York Ci ty  hos- 
2 c c ; -  0 ? = 3 = . 7  
~p?&L9 Fcrey by s e v e r a l  hundred. It is p o s s i b l e  t o  use c leaner  f o s s i l  f u e l s  

&&-.?hii r w i s h t o  economic and p o l i t i c a l  d i f f i c u l t i e s .  

higher  a r i o r i t y  t o  t h e  reduct ion  o f  t h e  use of sulphur-containing f u e l s  than t o  
t h e  fur ther  reduct ion  of  raEioec t ive  re leese .  A l t e r n a t i v e s  which vould permit 

t o  lover  t h e  r e l e a s e  of su lphur  oxides  should b e  c l e a r l y  s p e l l e d  out .  

- 
I- 

S u b s t i t u t i o n  of  nuc lear  
I _I_ 

_ -  

_ _  L = -  

One should give much . - -- '. , 
. 

A second b e n e f i t  vhich n i g h t  s u f f e r  unnecessar i ly  by s t r i c t  regula t ions  is 
t h e  Plovshare p r o j e c t .  

t h a t  p r o j e c t  has  been slow. 
poss ib le  benef i t s .  

Due t o  exceedingly g r e a t  cau t ion ,  t h e  development of 
We have t o  r e l y  on plans and guesses concerning 

In genera l  terms it can be s a i d  t h a t  t h e  b e n e f i t s  would accrue i n  trans- 

---- 

p o r t a t i o n  m d  i n  mining. 

which one can der ive  from nuclear  reac tors .  

The u l t i m a t e  advantages could b e  g r e a t e r  than  t h o s e  

One p o t e n t i a l  a p p l i c a t i o n  of Plowshare is s p e c i f i c a l l y  re levant  t o  p o l l u t i o n  

With t h e  help of Plowshare one can c r e a t e  safe s torage  space a t  great  abatement. 
depths  f o r  r a d i o a c t i v e  and chemical vastes. 
t i v e l y  el iminated from t h e  biosphere.  

These c o n t d n a n t s  vould b e  effec- 

3) A d r a s t i c  reduct ion  of  t h e  "Permissible Dose" has  bean proposed by Cofman 

and T w p l i n  t o  t h e  Sub-Cormittee on A i r  and Water Pol lu t ion  i n  t h e  f o l l d n g  
words: 
reduced = t o  0.017 Rads o r  even less .  
d i s a s t r o u s  consequences t o  t h e  h e a l t h  of t h e  publ ic  i f  t h i a  recommendation rece ives  

less  than immediate, s e r i o u s  a t ten t ion ."  

"We s h a l l  p r e s e n t  t o  you hard evidence t h a t  l e a d s  us  t o  recommend that t h i s  b& 

And we s h a l l  p resent  t o  you t h e  es t imated  

'=he d i s a s t r o u s  consequences mentioned h e r e  c o n s i s t  of t h e  a d d i t i o n a l  16,000 

cancer cases per y e a r  which have been d iscussee  and shown t o  be inappl icable  under 

the preceding discussion.  

and Tamplin are not  based on hard evidence aa claimed. 

It  is also t o  be noted t h a t  t h e  s ta tements  of G o t m M  

h e  s ta tements  of Cofman and Tamplin are a c t u a l l y  based on two assumptionr. 

One is t h a t  t h e  p r o b a b i l f t y  of damage is propor t iona l  t o  the amount of ir- 
r a d i a t i o n  (assumption o? l i n e a r i t y  and absence of  a threshhold) .  The o t h e r  is t h a t  

continuously d e l i v e r e d  dosage h a s  t h e  same e f f e c t  as r a p i d l y  de l ivered  dosage. 
1 i b 2 b b l  
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,C ," 5 ~ T h & e ; i %  only one exm.ple where t o  my knowledge p r o p o r t i o n d i t y  between 
:- . .' r. L. < >  -7 i, Sdfgge @c;i'J.s e f f e c t s  has been supported by cons is ten t  observat ions.  

2 !& &&e of $uta t ions  caused by i r r a d i a t i n g  spermatozoa, t h a t  is, mature male 
5 -#ex.ccllr--j&?ch c o n s i s t  of a c e l l  nucleus and a propuls ive mechanism but  no c e l l  

9 - .  'body. 

u -  - ._ - 
This is 

- c :  

2 , -  . 

P C Z  - 

i 

- 
In .hll o t h e r  c e l l s  connected v i t h  gene t ic  e f f e c t s  (spermatogonia and t h e  

- -  
ger .e le  oocytps)  i n  which a subs tan t ive  c e l l  body is present ,  r e p a i r  mechanisms 

!see2 t o p & + .  This  has been derons t ra ted  by the  work of W. L. 3ussel land h i s  

82170$$7g fn Oek Ridge during the  p a s t  tvo  decedes. 
2 c * L  c ;  c 

Z $thLery$z&$ f o r  reducing the  "?err?iss ible  Dose" is based, a c e l l  body is present .  
4 2 - 5 - - 3 ;  

%erefore,  one can argue aga ins t  t h e  bas ic  assunptions vhich have been used a t  
lees'. as e e s i l y  as one can argue f o r  them; Actual ly ,  most of t he  observat ions 

on ccincer 2roduction a re  connected v i t h  sudden i r r a d i a t i o n s  a t  m c h  higher  l e v e l s  

thm corresponds t o  present  " P e r d s s i b l e  hsages".  Under t h e  condi t iocs  of g rea t  

and sudc'en i r r a d i a t i o n  the  p r o t e c t i v e  o r  r e p a i r  mechanisms afforded by c e l l  bodies  

a-e known t o  be l e s s  e f f e c t i v e  than is the  case f o r  pro t rac ted  i r r a d i a t i o n  at a 

low l e v e l .  

probably p e s s i m i s t i c  and the  evidence cannot be considered hard in a proper 

s c i e n t i i i c  sense.  

I n  canceroRenesis on which 
0 _a > 3 , * r  : 

% e r e f o r e ,  t h e  assunpt ions made i n  connection v i t h  cancerogencsis arc 

I n  order  t o  increase lboth  knovledge and sa fe ty ,  and i n  orCer t o  f i n d  p r a c t i c a l  vays 

i n  vhich t o  enforce guide l ines ,  and avoid unnecessary loss of b e n e f i t s ,  t h e  follov- 
i n R  suggest ions may be made: 

A. Careful  s t a t i s t i c a l  s tud ie s  should be c a r r i e d  out  of t h e  e f f e c t s  of excess 
Colorado and t he  Monazite-rich regions of Kerala r a d i a t i o n s  where ever  they  e x i s t .  

and E r a z i l  a r e  examples. 

be a mistake. 

9. 

Such s t u d i e s  vi11 be d i f f i c u l t .  Not t o  attempt them would 

Added a t t e n t i o n  should be given t a  the various processes  by which radio-  

a c t i v i t i e s  can be concentrated i n  na ture ,  in t he  biosphere,  and p a r t i c u l a r l y  in 
t h e  human body. . Such s t u d i e s  are underway and they should be much more s t rongly  

supported.  

most p r a c t i c a l  methods by which excessive amounts of r a d i a t i o n  can be prevented. 

It is by such s tud ie s  t h a t  one can avoid surprises and foresee  t h e  

C. Expressions such as "Maximum Permissible Dose" should be avoided. 

it vould be reasonable  t o  compare t h e  e f f e c t s  of a l l  rad ioac t ive  r e l e a s e s  with t h e  

e f f e c t s  of average r a d i a t i o n  exposures. 

corresponds t o  present  prac t ice .  

Instead 

(Apart from t h e  use of  the  words, t h i s  
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of re leased r a d i a t i o n  reaches a t  any i n s t a n c e  t h e  average 

s, when t h e  e f f e c t s  of t h e  United S t a t e s  average is doubled) 

, o r  when t h e r e  i s  enough f a l l o u t  t o  t h r e a t e n  such a concen- 
. .. -. ln c - -  -f;retSon f n - a  Ktjman organ, p r o t e c t i v e  measures should be taken a t  t h e  expense 

c .I t - 

g G t h e  p a r t i ~ s ~ r e s p o n s i b l e  f o r  t h e  r a d i o a c t i v e  contamination. 
. -  

These p r o t e c t i v e  .- 
geksures may-cgnsist i n  t h e  removal of some r a d i o a c t i v i t y  from t h e  a f f e c t e d  

8 - - ;IC 
ffn$c&sg t f  ~ s ~ r ~ n t i u m  o r  iod ine  t h e r e  are methods t o  a c c e l e r a t e  e l imina t ion .  

kiEhjmore i e % e i r r h  and development t h e s e  methods can probably b e  improved. 

o t h e r  cases  contaminated m a t e r i a l s  could b'e removed from t h e  food chain.  ne3e 

p r o t e c t i v e  measures s h a l l  proceed pronpt ly  whenever the  a f f e c t e d  people reques t  

it. 

Ze&ie; ' 2 ; > of t r i t i u m  c o n t m i n a t i o n ,  methods f o r  doing t h i s  a r e  ava i lab le .  
m a  & ' a n , . -  

In 

It should b e  r e a l i z e d  t h a t  at  present  p r o t e c t i v e  measures a r e  only p a r t i a l l y  

e f f e c t i v e .  I n  t h e  important case of tritium they are q u i t e  e f f e c t i v e .  

3 y  making them a v a i l a b l e  one can g r e a t l y  reduce needless  worry. Thus, in 
t h e  long run one can hope t o  hold a c t u a l  daaage t o  a minimum even i n  t h e  f e v  

cases  where releaser exceeding t h e  n a t i o n a l  average have taken place.  

way i t  can b e  made c l e a r  t h a t  t h e  r e s u l t  of inadver ten t  r e l e a s e  w i l l  become 
pr imar i ly  an  incnnvenience t o  t h e  a f f e c t e d  people. I t  i s  improper t o  concen- 

trate on t h e  f r igh t41ing  aspec ts  of improbable f a t a l i t i e s  when t h e r e  are good 

prospec ts  that  methods f o r  prevent ing such f a t a l i t i e s  can b e  developed. 

In  t h i r  

ET:oc 
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