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The Em.a rays  are  sFmil6r t o  X-rays end have r e l a t i v e l y  g rea t  pen€- 

pO.,lEr. "he r ad ia t ion  doses they de l ive r  have e f f e c t s  like those 
,tin6 

v@' 
C flparEd- 

i n  5m 

pay 21' 

'. f n,turzl sources of radiat ion;  therefore,  the tu0 may rightfully 

13 general, t h e  average yearly exposurs from naturzl sources is 

t o  0.15 roentgens (a  u n i t  used in measuring r ad ia t ion  doses), b u t  
gbPLl% 0.l 

E areas of the world m y  be sever21 t i n e s  this amount. Corr,parisom 

b~ rade with the m d i c a l  uses of rad ia t icn .  For exmple,  a chest  

may de l iver  from 0.05 t o  2.0 roentgens, and a f1uornscop:c examinaticn 
x-ray 

10- 
2o ,-oentgens per  minute. 

0tha-s have described i n  d e t a i l  the rne2surfs taken t o  p r o t e c t  the public 

ie 2nd t?x workers onsite.  Le t  us, therefore, proceed t o  the  r sd ia t ion  of f5  

c,i*ria used &Ed to the record of exposures. 

Onsite 

For the p z r t i c f p n t s  ons i te  during Operatio& Plumbbob' the operational 

- 
E d d e  f o r  r e f i z t i o n  exposwe w 2 s  a mhxirrm of f ive  roentgens. This is  con- 

S i j t ~ p t  w i t h  the National (United S ta tes )  Com5ttre on Radiation P r o k c t i c n  

E!.lch recoFL?Ends 

n- - -The maxinum pem2ss ib le  a c m u l a k d  dose, in rems, a t  any 
E ! € ,  i s  e c p i l  t o  5 tinies the number of years beyond age 18, pro--:.'-? 
nc arm121 i n c r w e n t  exceeds 1s rems. 
rc-is l i k e r e  h' i s  the age 2nd greater  than 18. 
c r i t i c a l  o r g a s  except t?.e skin,  f c r  vhich ti.€ value is double - - -1 

Thus the accumulated E'D * 5.(~-18) 
mis appl ies  to a l l  . 

;s k v e  recognized tke prerogi t ive of the Test I ' a g s r  a d  T e s t  Director to 

. e r ~ . f t  s o m E w h i t  higher exposures in iidividual cases if t h i s  i s  requ%red to 

btifn E s s e n t i a l  data .  

Thk hig?.:st r z d i a t i ~ n  dcsc ex.erier.ced onsi te  vis e s e c a i t y  w d  who 

xi 1955 ina+J$rtent ly  was exposed to 39 roentgens. 

Fnclu251g no cknEes  i n  h i s  blood p i c b - e .  

Xi shoxad no ill Effects, 

J.k.cst a l l  other exTorwcs hare 
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bly lower. For example, of more than 9,000 F a r t i c i p n t s  in Opera- 

l e  received exPosures h Excess of 5 roentgens. "he high- 

which uas ant ic ipated,  in order to obtain e s sen t i a l  

Offs i te  

,tablishjng rediolo1$ca1 s a f e t y  c r i t e r i a  for persons offsite,  ne have 

jde l i n e s  a s  the statement of t h e  Nationel (U.S.) Academy of Sciences - 
In E- 

,uch p 
+wnal ( 

Reseerch Council, the  National (C.S.) Commitke on k d i a t i o n  

and the In t e rna t iona l  Conmission on Radiological Protection. In 1956 I 
I n- - - tha t  individual  persons no t  receive more than a t o t a l  acm- 

m d a k d  t o  the reproductive c e l l s  of .%I roentgens up t o  age 30 years 
(by which age, on the average, over half of the children w i l l  have been 
born) I and not more tkan 50 roentgens addi t ional  up t o  age b0 (by which 

a? n- - - t h a t  f o r  the present  it be acceptfd 2s a uniform national 
S t ; r , ~ ~ r d  t h a t  X-ray i n s t a l l a t i o n s  (medical and non-mdical), pouer in- 
S*lletions, disposzl of rzdioact ive wastes, experimental i n s t a l l a t ions ,  
testing of weapons, and all Other hurr.uily controllable sources of radia- 
tlcn be so  r e s t r i c t e d  t h a t  members of our g e n e r a  population s h a l l  no t  
receive from such sources an average of r.ore thzn 10 roentgens, in 
addition to  background, of ionizing rad ia t ion  as a total accumulated 
dose t o  the reproductive c e l l s  frcm conception to age 30 - - -I 

about nine-tenths of their c h i l e e n  will have been born . . .) - - -n 

i n  1957 the NCW reccxaended 

n- - -The rr,nxir.um p e m r s s i b l e  dost to the Eonads fGr the pcpulztion 
. of the United S t a t E s  a s  a whole from all SGWCES of rad ia t ion ,  including 

nedical and other rzn-ade s o u c e s ,  mn", h z c k p u a d ,  s h a l l  not  exceed 
lh e i l l i o n  rems per mi l l ion  of population over the period Iran conception 
up t o  zge 30, a n d  one- thkd  thEt m o m t  in ezch decade thereaf ter .  
Avera~ing should be done f o r  the population g o u p  i n  uhich cross-breed- 
ing n q -  be exTecte2 - - -n . 

It general, the recorxen2itions of the (5 r i t i sh )  ;.kr5-2l &search Cocncil are 

similar to these. As a aide, :;e 2 3 3 i . t ~ d  &?: xfihr ikit of 3.9  roentgens 

E)TTDcuT~ o f f s i t e  f o r  Q x r i t i o ~ .  Flu-55ob (Z;?i~g a 3  Szrm- 1957), al t tcugh I c. 
I m 



w6c,-vi11~, Utah (*bout 1CO miles f r c i m  the Test Site) where about 15 

i eh t  ysve accumulated 7-8 roentgens i f  tt.ej- had continued to l i v e  

rni5 f a l l o u t  occurred during the 1953 tests a t  Nevada. 

, w ~ ~ n r e  has been a t  Lincoln =ne, * b u t  L5 miles frm the Test S i k ,  

a chmging population avtraging 2 b m t  350 people) i i l th  5.25 rcentgens. 

p p l e  '- 
The next 

tyre '  

highes" 

/ h , V i a  ,' 
are btal expasures iron a l l  n w l e a r  tests t h a t  hare occurred i n  the 

TflZSe 

c:3rld, al:hmgh near ly  a l l  of these radiatior! doses have accrued from the 

,uclear t e s t s  in Revada. 

b-rz,s of "general popclation", acd considering the  mil l ion  people 

lidng closes t  t o  the Nevada Test S i t e  ( the  highest  exposure group), t h e i r  

average 6qosm-e has been s l i g h t l y  over 0.1 rcentgen f o r  the seven y e a s  of 

t,:;ting. 

of ?.he NXF' value. 

.- 

R,?s is a t  the r a t e  of cnf-hslf  a roentgen p e ~ .  thirty 2 ~ a r . s  - 1/20 

I n  adclition t o  the moriitoring progrsm n ~ a r  the I?ei.ada Tzst Si+&, t ! e  

s. A t m i c  PsrU Crmiss icn ,  i n  coopra t ioa  wit.h the  U. S. '/kz%her 3i;nan 

& thE U. S. Put.lic Ueal'h S:rvice, miEf.2f.m 3 v t r  wf h,~.r.dr.ed co l lec t ion  

jt2Cor.s 2 c ~ c 5 5  t?.s country. .in sLT:ary, the hig?,est rzd ia t iw:  e?.pr,Lu.e a t  

uly c o n ~ u r ~ i t y  reasur6d i n  tk United Stat:: o7Jtzide of t he  5mcdiat.e s e a  

aromd the test s i te  has beer. less tha 0.15 rcmtgens.  

n o t  inclu.'e the e f f e c t s  of weathering of the f22lcut  n a t e r k l  or t h e  sl-&ldirbg 

affcrded by t x i l f i n g s ,  tV.2: is, tihe ac?i:l r2Sat i ;n  dcse p-skablly is su5- 

Etmt ia l ly  lwir than these V ~ ~ J C E .  Trx:, t 3 . 2  :ii?i-.~st ~:.;:os'nir~ r r s u i t i n g  

T 

~ E S C  est5.a'Yes dc 
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of +-&st ing IS l e s s  than the Exposure received each year - 
turzlly occurring radioactive m a k r i a l s  in the environment. me 
for  the United sta tes  k, of Course, less.  It has been as t jmakd 

anal (Unfkd S t a t e s )  Academy of Sciences t h a t  

m -  - -U. S. residents ,  on the average, have been receiving 
 for! f a l l o u t  OVE. the p i s t  f i v e  years a dose which, if weepons 

ting were continued a t  the s m e  r s k ,  i s  es t ina ted  t o  produE tes 30-year dose of about one ten th  of a roentgen; and since 
a the a c m a c y  involved is probably not  b e t t e r  than a lactar of f ive,  

one 
mz 
roentgens and smaller than 0.5 rcentgens." 

cocld b e t k r  say t h a t  the 30-year dose fro= weapons tEst iny ii 
b t z i n e d  a t  the p a s t  l eve l  would probably be larger thzn 0.02 

tenth of a roentgen per  t h i r t y  years i s  l/loO of the  NSFP value. 

we 2150 maintain a world-wide network of rr.onfLtoring s ta t ions .  
rns-  

& E p t  

Sc,me of the Pzci f ic  I s h ~ d s ,  the gama exposures average lower t p m  

the  Unibd  S ta t e s .  
:o. 

for 
.ta*d i n  t h e  spring of 1956 .. t h a t  

For Exruriple, the (B-i t ish)  Xedical Research Cowcfl 

a. .. 

n- - -The average inh ib i t an t  of t h i s  country may therefore  
receive 
f a l lou t  ', or 0.02 t o  0.0k p i r c e n t  of the rad5ation that he krill 
recei7e chiring the s a ~ e  piricjd f r m  n a t u r a l  surroundings.11 

me o the r  pr inc ipa l  f z c t o r  bssides external  gama rad ia t ion  in evalu- 

This 

the next  50 years betxeen 0.001 and 0.002 r frm this 

ating the h e i l t h  aspects of f a l l o u t  is the presenm of strontiur-90. 

$5 2 long-Fved radioisotoFe (27.7 y E m s  ha l f - l i f e )  and w k n  taken in'uErr.ally 

~il: be d e p c i t e d  i n  the bor.es. 

rere presence of s t ront iw-90  t h z t  is of pcszible concmn, but ra ther  tke 

?-5stion of ha%: much. This subject h2s beer., and czntinues to be, or.€ of 

hs w i t h  External r i d i a t ion ,  it is not the 

2. >)gli+n3 

t.  L.11 fzl!Dut an t i c ip i t ed  from a l l  ' k s t s  c o n k c t s 3  t o  t h a t  dste .  
t e s t s  held  since then h - i l l  not &i. ig~  t h e  gszerel r zaZ . l l t uk  of t h 5 . l ~  
::zICErs. . .  

. .  - 
. ,  
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by s c i e n t i f i c  bodies the uorld over. summary, 
of oFinion l a  t h s t  the maximum pennlssible bo@ burden f o r  

dations should not  exceed 100 micromicrocuries of s t ron t im-90  

of calcium, i.e.,  100 nstrontiun: units". 

tl the United S t a t f s  ( the country of g r e a t e s t  strontium con*- 

seeing l e s s  than one "strontium unit" in young people and 

of a "strontium k i tu  in adults. d.s more of the fallout 

Qsw descends from the s t ra tosphers  to GI€ earth and &cmes 

,,,~-piant-mirrlal cycle, these values might be hcr&ased by 

tLzas. 1% becoms d i f f i c u l t  t o  extrapolab? far I n t o  thk future ,  b u t  

de t h a t  if nuclear tgsts were continued/at the Same 
the predicted body burden might be 10 t o  25 " s t r o n t i m  

t o  1965 

.~ 

.~ 

This is, of course, on ly  a very br ief  surr;nary concerning s t ro l~ t iuq-90  

tdt  rhair tkan a t k q t  a f u l l  i?iwussion now, WE w i l l  l eave  my possible 


