
DEPARTMENT OF DEFENSE 
MILITARY LIAISON COMMITFEE 

P . 0 . B O X  1814 

WASHINGTON 25. 0. C. 

O S D I  ,941 207.030 
DEC 11 1957 

57 ti'708 



2NITiD STATES 
A'TWIIC ENERGY CONMISSION 

FTa;hington 2 5 ,  D. C ,  

Decerber 5, 1157 

Dear M r ,  Loper: 

The Comiss ion  has adopted new, lower l e v e l s  a f  permiss ib le  exposures 
t o  i o n i z i n g  r a d i a t i o n  in i t s  ope ra t ions  and f o r  t h e  ope ra t ions  of i t s  
c o n t r a c t o r s ,  

This a c t i o n  i s  based on recommendations of t h e  Nat iona l  Committee on 
h d i a t i o n  P ro tec t ion  and Measurement (NCRP) s e t  f o r t h  i n  t h e  Com- 
n i t t e e ' :  --elin&nary Statement da ted  January 8, 1957, " M a x i m u m  Permis- 
s i b l e  Radia t ion  Exposure t o  M a n "  (copy enclosed) ,  w i t h  some modifi- 
c a t i o n s  r e c e n t l y  f o m l a t ' e d  by t h e  NCRP Execut ive Committee and c i r -  
cu la t ed  t o  t h e  members of  t h e  Main Committee f o r  approval .  Although 
t h e  recommendations of t h e  Co.mnittee a r e  not  binding on e i t h e r  Guvern- 
ment o r  p r i v a t e  ope ra t ions ,  t h e  A X ,  through i t s  Divis ion  of Biology 
and Medicine, has  t r a d i t i o n a l l y  followed t h e  recornendat ions  of t h e  
Committee i n  l i m i t i n g  exposures t o  r a d i a t i o n  of AEC and c o n t r a c t o r  
personnel .  

The new NCRP recommendations r e p r e s e n t  t h e  f i r s t  major change s i n c e  
1948 i n  t h e  b a s i c  gyddes l i m i t i n g  exposure of atomic energy workers 
and t h e  popula t ion  t o  i o n i z i n g  r a d i a t i o n .  They a re  intended t o  
r e f l e c t  cons ide ra t ion  of t h e  g e n e t i c  and poss ib l e  l i f e - shor t en ing  
e f f e c t s  of r a d i a t i o n .  In i ts  pre l iminary  s ta tement ,  however, t h e  
Com-nittee p o i n t s  ou t  t h a t  "changes i n  t h e  accumulated maximum per-  
mi s s ib l e  dose a r e  not  t h e  r e s u l t  of p o s i t i v e  evidence of damage due 
t o  t h e  use of  e a r l i e r  permiss ib le  dose l e v e l s , . b u t  r a t h e r  are based 
on t h e  d e s i r e  t o  br ing  the  I P D  i n t o  accord with t h e  t r e n d s  of scien-  
t i f i c  opinion." With t h e  p r o b a b i l i t y  of a l a r g e  f u t u r e  inc rease  i n  
r a d i a t i o n  uses ,  t h e  NCRP sugges ts  t h a t  t hese  recommendations be put  
i n t o  e f f e c t  as soon :s p r a c t i c a b l e ,  bu t  i n  any case  wi th in  f i v e  years .  

The NCRP recommendations under cons ide ra t ion  he re  a r e  l i m i t e d  t o  
s ta tements  of s tandards .  In apply ing  these  s t anda rds  t o  s i t u a -  
t i o n s  of i n t e r e s t  t o  t h e  Atonic Energy Commission, it i s  necessary 
t o  s p e c i f y  i n  more d e t a i l  how t h e y  s h a l l  be appl ied .  
i n s t a l l a t i o n s  t h e s e  d e t a i l s  a r e  s t a t e d  i n  t h e  proposed AKC Manual 
Chapter (copy enc losed) ,  which i s  expected t o  be made e f f e c t i v e  
about February 1, 1958. It i s  be l ieved  t h a t  t h i s  Chapter i s  i n  
complete accord with t h e  cu r ren t  t h ink ing  of t h e  NCRP. 

For AEC 



Honorable Herbert  B. Loper - 2 -  

Since  t h e  Con?mitteess recommendations permit r a d i a t i o n  exposure l i m i t s  
a s  high a s  15 rems per year  under c e r t a i n  c? . rcumst;nxs,  t h e r e  i s  no 
sha rp  break with previous permiss ib le  dose r a t e s .  
t i a l l y  a l l  AEC c o n t r x t o r s  have been ope ra t ing  rout. lnoly well below t h e  
prev ious  permiss ib le  l e v e l s ,  it i s  a n t i c i p a t e d  t .hat  adopt ion of  t h e  new 
l e v e l s  will n o t  r e s u l t  i n  any m a t e r i a l  change i n  p r e s e n t  opera t ing  
procedure.  

~.: .~much a s  essen- 

S i n c e r e l y  yours, 

/ s /  Lewis L. S t r a u s s  
Chairman 

Enclosures:  
1, NCRP Statement 
2. AEC Manual Chapter 0524 

Honorable Herbert  B, Loper 
Chairman, Military Lia ison  Committee 

t o  t h e  U. S. A ,  E, C. 
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APPENDIX 'cq 

MAXIMUM PEFNISSIBLE RADIATION EZPOSURES TO MAN 

I Preliminary Statement. or the  

National Committee bn Radiation Protecti,on 
and Measurement 

'fa= MATERIAL IS TO BE PUBLISHH) ONLY 
I N  ITS EMl'IREl'Y, AND ONLY BY PERMISSION 
OF THE NATIONAL COMMITTEE ON RADIATION 
PFCITEGTION AND MEASURENENT. 



January 8, 1957 

MAXIMUM PKRMESBIX RADIATION EXPOS[IRES m MAN 

A FYeliminary Statement of the 
National Committee on Rwfiation Protection 

and Measurement 

INmomTIoii 
Since the publication of NBS Handbook 59 on PeRRissible Dose f r m  

Externdl Sources of Ionizing Radiation, the National C d t t e e  on Radiation 

Protection and Measurement (NCRP) has c o n a u e d  the study and review of ita 

recormnendations, particularly Kith respect to genetic effects and ths 

possible shortening of average l i f e  expectancy due t o  radiatLon e x p o r n  

of a larger fraction of the population. 

from these studies had an important influence on the decisions reached by 

the International CQmnission on ~ a d i o l o g i d  Protection (ICW) i n  @wva 

in A p r i l  1956, which resu l ted  in a general lowering of tk, & 

permissible accumulated dose (MPD) for occupational radiation exposures, 

as well as for exposures of the population as a whole. 

a m  in accord u i t h  the informal agreements reached by the ICW in  

Stockholm in 1952. 

The NCW proposals resulting 

These changes 

The NCW has now agPeed upon th! formulatfon of revised recornmen& 

ations on maximum permissible doses which integrate the national and 

international views for  practical appUc&$on. 

to note that the findfigs of the ICW a m  reinforced by tb impor tan t  

information w d  data p r k d e d  in the subsequent mports of the National 

Academy of Sciences and the Bri t ish &dical Research Council. 

The ConrmSttee is pleased 



The changes in the accumulated MPD ~ I X  not the results of posi t iw 

evidence of damage due tome of the ear&r permissible dose levels, 

but rather are based on the  d e s h  t o  bring the MPD into accord w i t h  the 

trends of scient i f ic  bphlon; 

many uncertaifkties in .the available data and W o r n t i o n .  Consideration 

has also been given t o  the probabilfty of a bpge future increazr,bi  

radiation uses. 

involved i n  delaying the activation of tbese r e c m n d a t i o n s  i s  very 

m a l l  if not mglig lble .  

be modified t o  meet the new recommendakbns as  soon as practicable, and 

the new MPD limits should be used in  tbe design and planning of future 

apparatus and installationso 

the time required to m o m  existing e@pnent and fnstallations, it is 

r e c m n + d ' o n  the basis of present Imwledge tha t  a conversion period 

of not more than five years  be adopted with3.n which time all necessary 

it is recognized that  there a m  still 

I n  spite of the tmnds, it is believed that  the r i s k  

ConcKtions in e f i t i n g  fnstallations should 

Because af the impact of these changes a& 

modFfications should be cenpleted. 

IEFINITIONS 

For the purposes of t h i s  prelin~iuapy statement, the following 

tentative definitions a m  given: 

Controlled Area: A defined area i n  which the occupatlund exposure 

of personnel to radiation or t o  radioactfw mater4al Ss under the 

supervision of a radiation safety off icer ,  

led area is one that resUipes control of access, occupancy, and working 

conditions for radiation protection pmposes.) 

(ThEs implies that a control- 

. .  , . . . . . ., ...,.. ...., 

7il- 



Workhad, The output of a radiaaon machine or a radfoactive -- 
source integrated over a suitable time and expressed in appropriate 

m P t s  0 

Occupancy Facitor. The factor by  which the workload should be 
P 

malt.ip'lLea t,i, c ~ m c t ,  for  the degree or  tspe of occupancy of the area 

in questinn, 

'RBE Dose. FXlE stands for re lat ive biological effectiveness. -- 
An RBJ3 dtxe is the dose measured fi m s .  

forthogrzia~g r epor t  of the lntenzatfonal C&ssion on Radiological 

U r r i t s  and Measurement.) 

MPD RECOMMENIllllTONS FOR OCCUPATIONAL 
CONIY.ITIOFJS (CONTROLLED AREAS) 

(This is discussed in the 

1. ACWMUU'ED DOSE. The maxhum permissible accumulated ddse, 
* ', 

in peni s2  a t  m y  age, i s  equal t o  5 t i m s  the number of y&rs beyond 

age 18, provided no annual increment exceeds 15 rems. 

a k d  MPD =: 5 (N.-18) rems where N is th age and greater than 18. Th.Ls 

applies tu all c r i t i c a l  organs excep-h the skin, f o r  which the value is  

donbye 

..I. 

Thus the a c c d -  

2 'EJEEKLY DOSE ' T b  p r m % o ~  p m b s i b l e  weekly whole -body dose 

of 0.3 p a n n  and +h l3-veek dose of 3 rems when the weekly Umlt is 

exceehd 

reslx-j.ot.im for accrrmulated dose. 

KMERGENCY KISE. 

am SU mnsidered t o  be the weekly MPD with tb &ow 

3 0  An acci&ntdl or emergency dose of 25 rema 

to the whole bo@, ocmrking o n l y  once in the Wet* of We prson ,  

shall ke a.sswted t o  have no ef fec t  on the rad.iat;fon tolerance status of 

that prson. (See National Bureau of S t a n d a d s  Handbook 590) 

4. MEmcAL a)=. Radiatfon exposures ~ e s u l t h g  frmn necessary 

medical and dental procedures shall be assumed t o  have no effect  on the 

radfat;i.ori tolerance status of the person concerned, 

-25 - 
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MFD RECOME??DA'P?ONS FOR THE 
WHOLE F U r n T I O N  

5. The rnaxlnrwn permissible dose t o  the gonads f o r  the population 

of the United States as a whole from all sources of radiation, including 

medical and o t t e r  m a n - m a d e  sources9 and backgrcnmd, shall not exceed 

14 million rems per million of population over the period from concep- 

t i on  up t o  age 309 and one-third that amaunt in each decade thereafter. 

Averaging should be done f o r  the population group in cross-breeding 

may be expected. 

RECOMMENDATIONS FOR IN"U EMbTTERS 

6. In controlled areas, the permissible radiation levels  for 

internal emitters will conform t o  the general principles outlined a b m .  

where the c r i t i ca l  organ i s  the gonad or the whole body, the mzdmum 

permissible concentrations of radionuclides in air and w a t e r  WFIl be 

one-thfrd the d u e s  heretofore specified f o r  radiation workers. 

' b r e  single organs o t k r  than the gonads are regarded as tha critical. 

organ, the present maxinnrm permissible cancentratians Kill contjnue. 

For h d i v f d u a l s  outside of controlled amas) the madmum permissible 

concentrations should be one-tenth of tho= f o r  occupational exposures. 

(Other changes fn the maxhum pennissibk concentrakions for radionutl%&w 

may be Tfibrodumd because of additional inPomatiOn developed since the 

publication of National Bureau of Standarfki Handbook 52-) 

DISCUSSION OF EXVISED RECOMMENDllTIONS 

7. The HPD for occupational exposure is based on tke absence of 

detectable injury to the individual, 

0.3 redweek f o r  the uhole bo@. Where the dose fn any ueek exceeds this 

It remains a t  its present lewl of 



value, a dose of 3 rems in 13 weeks may be accepted. 

may start a t  the beginning of tbe calendar quarter or  the beginning of 

the week during which the permissible m e w  dose uas exceeded. 

The 13-veek p r i o d  

8. The ru les  given in Handbook 5’9 n i l1  be continued for  operational 

and admbistxative purposes, but scam of the rules m i l l  be modified by 

provisions related t o  an average yearly limitation of occupational 

expsure t o  external sources of i an i abg  radiation of 5 rems to the blood- 

farming organs, gonads, and lens uf tha eyes, and of 10 1‘81115 to the hkln. 

The use of “5 rems“ i n  the statment of the revised rules is for the 

purpose of &sign and admhistratim. The c r t t i c a l  limitatLon KLIl be 

that defiaed for the to t a l  accumulated dose in paagraph 1 above. 

9. I f  a personfs occupational exposure is documented or otherwise 

lrnavn with reasonable certainty, b may be permitted to use his resefw 

e q m n r e  in accordance w i t h  paragraphs 1 and 2 above. In a l l A o t h r  cawsa, 

he shall be assumed to have received his maXtrmrm accwnulated dose as 

indicated in paragraph 1 a b m .  

10. It is considered that dth the current and proposed lou levels 

of occupational exposure, it is presently not raecessary to make s p e c i d  

allovance far medical exposure in conjunction with cccupational exposure. 

This consi6eration may later beccaue important. 

exposures have long been considered by this C d t t e e  t o  be t?k responsk 

billty of the atteading physician; it is his rasponsibill* to svalnata 

medical radiatLon exposure i n  rela- t o  the h a l t h  of the 3ndividna.l. 

(See Nat iona l  Bnreau of Standards €Ian&ook 59.) 

The effects of medical 
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ll. In the determination of the populatlon dose in  tbe v ic in i ty  of 

radiation sources) proper consideration should be given t o  occupancy 

factor and to workload. 

areas may be integrated over periods up t o  one year. 

The exposure of indiri.duals outside of c o n t r f i d  

12. While a t  the moment it i s  not feasible t o  determbe the average 

exposure for the population vi th  any reasonable accuracy, the adoption 

of s m e  figure i s  mcessaxy for planning purposes. For the immediate 

future, it may be assumed that the t o t a l  integrated RBE dose receiwd 

by all r ad ia t im  wrkers w i l l  mall in canparison with the integrated 

€BE dose of the whole population. Furthermore, persons outside of 

controlled areas, but exposed to radiaticm from a controlled area, 

constitute only a s n a l l  portion of the whole population. 

if this small portion is assumed t o  receive yearly an average per 

capita dose of 0.5 rem, the to t a l  dose t o  the whole papulation from 

man-made  radiations is not  W l y  t o  exceed 10 million r e m s  per -On 

of population up to age 30. 

per million of papulation over t h i s  age period from background 

radiation.) 

Therefore, 

(This assumes a dose of b million rens 

:,..:., . 
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