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Current System for Exposure Control 
( ICRP 103 ) 

    Oc c upa t iona l & Me dic a l: c ons e nte d 
    Public : Unc ons e nte d 

Exposure 
Situations   

Occupational exp. Public exp. Medical exp. 

Workers Public Patients 
Planned Dose limits + 

Constraints 
Dose limits + 
Constraints 

RL(Diagnostic) 

Emergency Ref. levels Ref. levels* - 
Existing - Ref. levels - 

* Que s tio na ble : to  be  dis c us s e d 



Consented Exposure? 

 Info rme d & Cons e nte d e xpos ure  
  How c ome ?  
 Ra dia t ion e xpos ure  a c c ompa nie s  ris k 
 A pe rs on ha s  right  no t  to  be  e xpos e d 
 The  right  is  c ompromis e d whe n he /s he  ge ts  

be ne fits  in re turn 
 The  re s pons ible  pa rty fo r the  e xpos ure  s hould 

info rm the  e xpos ure  le ve l a nd a s s oc ia te d ris k: 
a  ne c e s s a ry c ondit ion 

 Cons e nt  o f e xpos e d pe rs ons  is  the ir de c is ion  

 



Rationale Behind 

 The  le ve l o f ris k ta king: roughly 
propo rt iona l to  the  va lue  o f re turning 
be ne fit  
 Pre c is e  pro po rt io na lity is  diffic ult  to  

a c hie ve  
 The  e xpos e d pe rs on is  in c a pa c ity o f 

de c is ion ma king 
 Ta king inc re a s e d e xpos ure  to  a  c e rta in 

le ve l is  jus t ifia ble  



Consented Exposures 

 Oc c upa tiona l e xpos ure  
 No rma l e xpo s ure : jo b  
 Eme rge nc y e xpo s ure : s pe c ia l re turn  

 Me dic a l e xpos ure  
 He a lth re turn to  the ms e lve s   
 Ma s s  s c re e ning: public  he a lth re turn 
 Ca re rs  a nd c o mfo rts , s ubje c ts  o f 

bio me dic a l re s e a rc h: me dic a l e xpo s ure ?     



Un- c ons e nte d Expos ure  

 Ne ithe r info rme d no r c ons e nte d 
 Full right  o f no t  to  be  e xpos e d 
 But minima l o bliga t io n a s  a  c o mte mpo ra ry 

c it ize n to  a c c e pt  e xpo s ure  fro m c o mmon 
s o urc e s  
 Alre a dy wide s pre a d ra dioa c t ivity (fa llout  from 

nuc le a r te s t  o r nuc le a r a c c ide nts ) 
 Efflue nt  re le a s e  from fa c ilit ie s  de a ling with 

ra dioa c t ive  ma te ria l (nuc le a r fa c ilit ie s , hos pita ls , 
NORM fa c ilit ie s ) 

 Cons ume r produc ts  (pa rt ic ula rly c onta ining NORM)   



Unconsented exposure  
  = Public  e xpos ure ?  

 Ye s , in ba s ic  c onc e pt  
  No, be c a us e  no t  de fine d s o  
Public exposure encompasses all exposures of the 

public other than occupational exposures and 
medical exposures (ICRP 103) 

 Pos e  proble ms  in unde rs ta nding public  
e xpos ure s  
 



Which of these people are 
me mbe rs  o f the  public  ?  
1. Air pa s s e nge rs  e xpos e d to  e le va te d c os mic  ra dia t ion 
2. Air pa s s e nge rs  unde rgo ing s e c urity x- ra y s c re e ning  
3. Curre nt  re s ide nts  living in the  c ity o f Fukus hima  
4. Eva c ue e s  re turning the ir home  whe n the  re s tric t ion lifte d 
5. Re s ide nts  ne a r a n ope ra t ing nuc le a r powe r pla nt  
6. Cit ize ns  o f Prypia t  c ity a t  the  t ime  o f Che rnobyl a c c ide nt  
7. Monks  ins is t ing re ma in in the  te mple  a ga ins t  e va c ua t ion 

re c omme nda t ion 
8. Hous e wive s  buying foods tuffs  with e le va te d a c t ivity fo r 

c he a pe r pric e  
9. Pe t  owne rs  ho lding the  pe t  while  x- ra y ima ging a t  a  

ve te rina ry  
10. Re s ide nts  in ra don- prone  home  



Quest ions in Aftermath of  the 
Fukus hima  Ac c ide nt  

 Is  no t  the  20 mSv re fe re nc e  le ve l to o  high 
whe n c o mpa re d with the  do s e  limit   1 mSv ?  

 Ho w a bo ut the  c hildre n ?  
 Is  be a ring a  c hild no t  a ppro pria te  in 

c o nta mina te d a re a s  whe re  pro je c te d 
a nnua l do s e s  e xc e e d 1 mSv ?   

 Wha t will ha ppe n a fte r e xpo s ure  e xc e e ding 
1 mSv ?  

 Wha t a re  the  s a fe  c rite ria  fo r fo o ds tuff?  



What is Public Exposure? 



Members of the Public ? 
 Ne ve r de fine d in ICRP re c omme nda tions  
 Wha t s hould tha t  me a n le ga lly?  

 
 Me mbe rs  o f the  public  in the  c onte xt  o f RP 

 Individua ls  who  ha ve  a  right  to  re fus e  
s ignific a nt  ra dia t io n e xpo s ure   

 Expo s e d individua ls  witho ut  info rme d 
c o ns e nt 



When does the right not to be 
e xpos e d we a ke n ?  
 Ha ving be ne fit  in re turn (job, he a lthc a re , 

c ompe ns a t ion, fa me , s a fe ty, c omfo rt , 
c onve nie nc e , . . . ) 

 Own fa ults  
 Sa c rific e  with fre e - will 

 
We a k right  Ce rta in obliga t ion  

to  ta ke  a ddit iona l ris k 
Trade-off of radiation risk with  
benefit or other risk 



Sometimes No Right Intrinsically 

 No doe rs  the  right  to  be  c la ime d 
 No rma l ba c kgro und ra dia t io n 

 Exis t ing e xpos ure  s itua t ions  (fa te ful) : No  
right  de  fa c to  
 Re s ide nts  in high ba c kgro und a re a s  

(inc luding ra do n): o wn re s po ns ibility 
 Le ga c y o f pa s t  a c t ivit ie s  (we a po n fa llo ut) 
 Expo s ure  a t  e a rly pha s e  o f a  ra dio lo gic a l 

e ve nt  (no  t ime  to  c la im the  right) 



Informed Consent  

 For info rme d (pre re quis ite  o f c ons e nt)  
 Go t s uffic ie nt  info rma tio n ne e de d to  

unde rs ta nd the  e xpo s ure  s itua t io n a nd 
a s s o c ia te d he a lth ris k: prio r e duc a tio n 

 Mo re  tha n s imple  e xpla na tio n in o ne - wa y 
 For c ons e nt  
 Ne e d a  writ te n do c ume nt in princ iple  
 Implic it  c o ns e nt  ma y be  re c o gnize d fo r 

mino r a nd ge ne ra l e xpo s ure     



Now what are public exposures ? 
1. Air pa s s e nge rs  e xpos e d to  e le va te d c os mic  ra dia t ion 
2. Air pa s s e nge rs  unde rgo ing s e c urity x- ra y s c re e ning  
3. Curre nt  re s ide nts  living in Fukus hima  c ity 
4. Eva c ue e s  re turning the ir home  whe n the  re s tric t ion lifte d 
5. Re s ide nts  ne a r a n ope ra t ing nuc le a r powe r pla nt  
6. Cit ize n o f Prypia t  c ity a t  the  t ime  o f Che rnobyl a c c ide nt  
7. Monks  ins is t ing to  re ma in in the  te mple  a ga ins t  e va c ua t ion 

re c omme nda t ion 
8. Hous e wive s  buying foods tuffs  with e le va te d a c t ivity fo r 

c he a pe r pric e  
9. Pe t  owne rs  ho lding the  pe t  while  x- ra y ima ging a t  a  

ve te rina ry  
10. Re s ide nts  in ra don- prone  home  



What are the affected populat ion 
fro m a  nuc le a r a c c ide nt  ?  

 Ne ithe r worke rs , vo lunte e rs  no r pa t ie nts  
with info rme d c ons e nt  

 Not me mbe rs  o f the  public  ha ving a  right  
no t  to  be  e xpos e d 

My a ns we r:  
It  de pe nds  on the  informed consent 



If  informed consent no t  e xpe c te d 

 At Highe r dos e  le ve ls , s ho rt  te rm, a bo ve  
re fe re nc e  le ve ls  

 The y a re  jus t  na tura l pe rs ons  ge t t ing 
a n e xis t ing e xpos ure  
 Like  re s ide nts  in a  high ba c kground a re a  o r a  

ra don prone  home  
 No re la t ion to  the  right  no t  to  be  e xpos e d 

 Subje c t  to  inte rve nt ion to  re duc e  dos e  
 Do a ll re a s ona ble  a c t ions  to  lowe r the  dos e  

be low re fe re nc e  le ve ls  



If  informed consent is assumed 

 At lo we r do s e  be lo w re fe re nc e  le ve l, 
pro lo nge d te rm 

 If c o ntinue  living in the  a re a , the y a re  
info rme d individua ls  (vo lunta ry e xpo s ure ) 
 Like  ra don e xpos ure  o f typic a l le ve ls   
 E.g. c it ize ns  o f Iida te  c ity in Fukus hima  

 If le a ve  the  a re a  with the ir o wn a c c o unt, 
the y a re  no bo dy (out  o f ra dia t ion pro te c t ion)  

 Compe ns a t ion/re pa ra t ion is  no t  a  ma tte r o f RP 



Gap 

 Pe ople  e xpos e d to  dome s t ic  ra don a re  
no t  me mbe rs  o f the  public ?  

 Expe c te d diffic ulty in c ommunic a t ion 
 Us e  a no the r te rm ins te a d o f public ? 

 

‘Public’ put under  
unconsented exposure 
(Radiation protection) 

‘Public’ in common  
Understanding 
(Everyday life) 



Control of  Consented Exposure  

  acceptable  risk 



Gaps 
 The re  a re  pe ople  e xpos e d ne ithe r oc c upa tiona lly 

no r a s  a  me mbe r o f the  public     
 Trainees (?) 
 Pet owners helping imaging at  a veterinary (?) 
 Carers/comforts (medical) 
 Volunteer subjects of  biomedical research (medical) 
 Air passengers (public) 
 Visitors to a radiat ion facility (?) 
 Residents rehabilitated (public) 
 Informed consumer (public) 
 Radon spa users (public) 
 Cave tourists (public) 

Let’s call them  
vo lunte e rs  

*c urre nt  c la s s ific a t ion in 
ICRP 103 



Dose Restrict ion for Volunteers? 

 Info rme d & c ons e nte d (e xplic it ly o r 
implic it ly) 

 Apply the  s a me  dos e  limits  a s  worke rs ?  
 Pro ba bly No  
 Oc c upa tio na l limits  a re  de rive d by 

c o mpa ring with a c c e pta ble  ris k a t  wo rk 
(fo r jo b) 

 Be ne fit  re turn fo r vo lunte e rs : le s s  
 Sho uld a pply re duc e d limits   



Dose Limits for Volunteers 

 At wha t  le ve l?  
 Tra dit iona l pra c t ic e  o f 3/10 a pproa c h 
 Co nc e pt  o f o c c a s io na l wo rke r (Ko re a n & 

Ja pa ne s e  re gula t io ns ) 
 Wo rking c o ndit io n B in pre vio us  ICRP 

re c o mme nda tio ns  
 Co de  o f pra c t ic e  fo r pro te c t io n o f mino rs  

 6 mSv/y o f e ffe c t ive  dos e  



Problems in Categorizing 
Expos ure  Situa t ions  

Planned Existing 
Emergency 

계획피폭 

기존피폭 

비상피폭 



Current Categories 

 Pla nne d s itua t ions  
 Re la te d to  de libe ra te ly intro duc e d s o urc e s  

 Eme rge nc y s itua t ions  
 Re quire  urge nt  a c t io ns  

 Exis t ing s itua t ions  
 Alre a dy e xis t  a t  the  t ime  o f de c is io n 



Confusions 

 Pla nne d 
 Inc lude  po te nt ia l e xpos ure ?  

 Eme rge nc y 
 Expos ure  o f e me rge nc y worke rs  is  planned 
 Exposure of residents under nuclear 

accidents? 
 Include all the occupat ional exposures in 

Fukushima in March 2011? 
 Exist ing 
 Radon exposure at work? 
 Cosmic radiat ion exposure of air crew? 



Planned Expo s ure  o r Pla nne d So urc e ?  

 Ca te go rizing Expos ure  s itua t ions , no t  
the  s ourc e  
 A pla nne d s o urc e  c a n c a us e  a ll 3 e xpo s ure  

s itua t io ns  
 Sourc e s  e xis t  but  e xpos ure  is  pla nne d 
 Rn e xpo s ure  a t  wo rk 
 Co s mic  ra dia t io n e xpo s ure  o f a ir c re w 
 Re c o ve ry wo rke rs  a t  Fukus hima   
 



Problem with term Emergency 
 Wide  s pe c trum o f e me rge nc y 
 Fo rm a  s pill a t  a  la bo ra to ry to  s e ve re  

a c c ide nt  a t  a n NPP 
 Wrong le a d to  e nc ompa s s me nt  o f a ll 

e xpos ure s  unde r a n a c c ide nt  
 My unde rs ta nding 
 Ke y c o nc e pt  o f e me rge nc y e xpo s ure : 

inte ntio na l e xpo s ure  o f highe r do s e s  to  
s a ve  gre a t  va lue  (s a c rific e  o f the  Bra ve s ) 



A Better System  
Exposure 
situations 

Planned  Unplanned 

Consented Unconsented 

Category Missional Occupation. Voluntary Medical Existing Public 
 

Exposed 
individuals 

Braves Workers 
 

Volunteers Patients Natural 
person 
 

Members of 
the public 

Dose 
restriction 

Ref. levels 
 

Limits + 
constraint  

Reduced  
limits + 
constraint 

Ref. levels 
(diag.), prof. 
judgment 

Ref. levels 
 

Limits + 
constraint 

Examples Fighters(res
cuer), space 
crew  

Ordinary 
workers, air 
crew 
 

Residents 
rehabilitated, 
carers, air 
passengers, 
biomedical 
subjects, 
visitors,  
informed 
consumers 

Patients 
under diag., 
nuclear 
medicine, 
therapy 
procedure 

Residents in 
radon prone 
home, 
affected 
people at 
early phase 

Residents 
near nuclear 
facility 
 



Conclusion 

 Curre nt  c a te go riza t ion o f e xpos e d 
pe rs ons  a nd e xpos ure  s itua t ions  in 
ICRP 103 s uffe rs  s ignific a nt  c onc e ptua l 
ga ps  
 Mis - inte rpre te d o r mis le a ding in pa rt  

 Ne e d a  re fo rm o f the  s ys te m o f 
Ra dio logic a l Pro te c t ion 
 Re - wo rding 
 Po te ntia l a ddit io n o f e xpo s ure  c a te go rie s  
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