
Safety through international standards

“Governments, regulatory bodies and operators everywhere must 
ensure that nuclear material and radiation sources are used 
beneficially, safely and ethically. The IAEA safety standards are 
designed to facilitate this, and I encourage all Member States to 
make use of them.”

Yukiya Amano
Director General
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Safety through international standards

“The IAEA’s standards have become a key element of the global 
safety regime for the beneficial uses of nuclear and radiation 
related technologies.

“IAEA safety standards are being applied in nuclear power 
generation as well as in medicine, industry, agriculture, research 
and education to ensure the proper protection of people and the 
environment.”

Mohamed ElBaradei
IAEA Director General
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There is a well developed system of radiological 
protection of humans which has been implicitly 
providing protection to the environment for 
most exposure scenarios. A complementary 
systematic framework for radiological protection 
of the environment, specifically considering 
exposure of wildlife, only began to evolve over 
the past decade and is now incorporated 
in the recommendations of the International 
Commission on Radiological Protection and is 
taken into account in IAEA safety standards. 
For many years, the IAEA has supported efforts 
to develop models for radiological assessments 
for members of the public, and for flora and 
fauna. The most common approach to estimate 
radionuclide transfer to wildlife is to use a 
‘concentration ratio’ to predict the activity 
concentration of a radionuclide in the whole 
organism from the activity concentration in 
the soil, sediment, water or air. This handbook 
provides generic transfer parameters in the 
form of concentration ratio values for use in 
assessment of ionizing radiation exposure to 
wildlife as a consequence of the presence of 
radionuclides in the environment.
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P r o g r a m m e s  a n d 
S y s t e m s  f o r  S o u r c e 
a n d  E n v i r o n m e n t a l 

R a d i a t i o n  M o n i t o r i n g

This  Sa fe t y  Repor t  p rov i des  the  methodo log i ca l  and 
t e c h n i c a l  d e t a i l s  o f  t h e  d e s i g n  a n d  o p e r a t i o n  o f 
m o n i t o r i n g  p r o g r a m m e s  a n d  s y s t e m s  f o r  d i f f e r e n t 
r ad ionuc l i des , env i ronmenta l  med ia  and  t ypes  o f  f ac i l i t y . 
I t  comp lements  the  IAEA  Sa fe t y  S tandard , Env i ronmenta l 
a n d  S o u r c e  M o n i t o r i n g  f o r  P u r p o s e s  o f  R a d i a t i o n 
P r o t e c t i o n , a n d  c o v e r s  s o u r c e  a n d  e n v i r o n m e n t a l 
mon i to r ing  f o r  the  pu rpose  o f  r ad i a t i on  p ro tec t i on  i n 
p l anned  and  ex i s t i ng  exposure  s i tua t i ons . I n  add i t i on , 
t h i s  r epo r t  d i scusses  gene ra l  i s sues  o f  emergency 
mon i to r ing , i t  g i ves  an  ou t l i ne  o f  dose  assessment 
p rocedures  based  on  mon i to r ing  da ta  and  the  r epor t i ng 
o f  i n fo rmat i on  to  the  r egu la to r y  body, and  i t  p rov i des 
ad v i ce  on  mon i t o r i ng  p rog rammes  and  s y s t ems  f o r 
va r i ous  t ypes  o f  f ac i l i t y . The  ex tens i ve  r e f e rence  l i s t 
and  b i b l i og raphy  p rov i de  sources  f o r  i n te rna t i ona l  and 
na t i ona l  t echn ica l  s t andards  and  methodo log i es , as 
we l l  a s  sugges t i ons  f o r  f u r the r  r ead ing .
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This  pub l i ca t i on  f ocuses  on  r ad i a t i on  p ro tec t i on 
o f  the  pa t i en t  when  us ing  computed  tomography 
(CT )  f o r :  co ronar y  a r t e r y  ca l c ium scor ing  and 
v isua l i za t ion  o f  the  coronary  ar ter ies  (ang iography) . 
I n  add i t i on , i t  e xp l a ins  when  i t  i s  app ropr i a te  t o 
u s e  t h e s e  t e c h n i q u e s  i n  s y m p t o m a t i c  a n d / o r 
asymptomat i c  sc reen ing  popu la t i ons . I n fo rmat i on 
i s  a l so  p rov i ded  on  pa t i en t  dose  and  r i sk  l e ve l s . 
S o m e  b a c k g r o u n d  i n f o r m a t i o n  i s  p r o v i d e d  o n 
ca rd i ac  CT, and  t he  concep t s  o f  j u s t i f i c a t i on 
and  op t im i za t i on , wh ich  a re  cen t ra l  t o  the  BSS 
approach  to  pa t i en t  p ro tec t i on , a re  ou t l i ned .
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R a d i a t i o n  P r o t e c t i o n 
i n  N e w e r  M e d i c a l 

I m a g i n g  T e c h n i q u e s : 
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Join t l y  sponsored  b y  the  IAEA , WHO, ISR

Atoms for Peace

Atoms for Peace

W ith  con t r i bu t i ons  f rom the

Th i s  pub l i ca t i on  f ocuses  on  r ad i a t i on  p ro tec t i on 
o f  the  pa t i en t  when  us ing  computed  tomography 
(CT )  f o r  co lonography. The  gu idance  i s  d i r ec ted 
a t  when  i t  i s  app ropr i a te  t o  use  these  t echn iques , 
wh ich  i s  impor tan t  g i ven  the  w idesp read  concern 
abou t  h igh  pa t i en t  doses  i n  sp i r a l  and  mu l t i s l i ce 
CT, and  the  s t rong  impe tus  to  f i nd  an  accep tab l e 
t echn ique  f o r  sc reen ing  asymptomat i c  pa t i en ts . 
Th i s  r epo r t  a l so  p rov i des  i n fo rmat i on  on  pa t i en t 
dose  l e ve l s  i n  we l l  e s tab l i shed  cen t res , wh ich 
w i l l  be  he lp fu l  i n  assess ing  op t im i za t i on  i s sues . 
Re l e van t  background  i n fo rmat i on  on  CT  and  o the r 
co lo rec ta l  cance r  sc reen ing  t echn iques  ( i nc lud -
i ng  the i r  assoc i a ted  r i sks )  i s  p rov i ded , as  a re  the 
concep ts  o f  j us t i f i ca t i on  and  op t im i za t i on .
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E s t a b l i s h i n g  G u i d a n c e 
L e v e l s  i n  X  R a y  G u i d e d 
M e d i c a l  I n t e r v e n t i o n a l 

P r o c e d u r e s :  
A  P i l o t  S t u d y

This  r epor t  con ta ins  a  desc r i p t i on  o f  the  methods 
and  resu l t s  o f  a  p i l o t  s tudy  i n  wh ich  pa t i en t 
e xposure  and  image  qua l i t y  i n  the  mos t  common 
in te r ven t i ona l  ca rd i ac  p rocedures  us ing  X  r a ys 
w e r e  s u r v e y e d , a s  w e l l  a s  t h e  e v a l u a t i o n  o f 
the  r esu l t s , r ecommendat i ons  and  p roposa l s  f o r 
f u r the r  r esea rch . I t  seeks  to  con t r i bu te  to  the 
sc i en t i f i c  deba te  as  to  whe the r  gu idance  l e ve l s 
can  be  de r i ved  f rom and  app l i ed  to  comp lex  X  r a y 
p r o c e d u r e s  s u c h  a s  i n t e r v e n t i o n a l  p r o c e d u r e s 
us ing  X  r a ys .
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R a d i a t i o n  P r o t e c t i o n 
i n  P a e d i a t r i c  R a d i o l o g y

T h e  F u n d a m e n t a l  S a f e t y  P r i n c i p l e s  a n d  t h e 
IAEA 's  Genera l  Sa fe t y  Rqu i rements  pub l i ca t i on , 
R a d i a t i o n  P r o t e c t i o n  a n d  S a f e t y  o f  R a d i a t i o n 
S o u r c e s :  I n t e r n a t i o n a l  B a s i c  S a f e t y  S t a n d a r d s 
( B S S )  r e q u i r e  t h e  r a d i o l o g i c a l  p r o t e c t i o n 
o f  p a t i e n t s  u n d e r g o i n g  m e d i c a l  e x p o s u r e s 
th rough  j us t i f i ca t i on  o f  the  p rocedures  i n vo l ved 
a n d  t h r o u g h  o p t i m i z a t i o n . T h i s  p u b l i c a t i o n 
p rov i des  gu idance  to  r ad io l og i s t s , o the r  c l i n i c i ans 
a n d  r a d i o g r a p h e r s / t e c h n o l o g i s t s  i n v o l v e d  i n 
d i agnos t i c  p rocedu res  us i ng  i on i z i ng  r ad i a t i on 
w i th  ch i l d ren  and  ado l escen ts . I t  i s  a l so  a imed 
a t  med ica l  phys i c i s t s  and  regu la to rs . The  f ocus  i s 
on  the  measures  necessa r y  t o  p rov i de  p ro tec t i on 
f rom the  e f f ec ts  o f  r ad i a t i on  us ing  the  p r inc ip l es 
e s t a b l i s h e d  i n  t h e  B S S  a n d  a c c o r d i n g  t o  t h e  
p r i o r i t y  g i ven  to  th i s  i s sue .
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T he  pa t te rn  o f  p rac t i ce  th roughout  the  wor l d  w i th 
r ega rd  to  the  r e l ease  o f  pa t i en ts  f r om hosp i t a l  a f t e r 
the rap i es  us ing  unsea l ed  r ad ionuc l i des  i s  qu i t e 
va r i ed  and  has  no t  been  sub jec t  t o  ha rmon i za t i on . 
Th i s  r epo r t  i s  f ocused  on  the  dec i s i on  to  r e l ease 
the  pa t i en t  and  i t s  consequences . I t  w i l l  p rov i de 
gu ide l i nes  f o r  na t i ona l  au thor i t i e s  on  wh ich  to 
base  the i r  r egu la t i ons  and  gu idance , and  w i l l  he l p 
t o  r eso l ve  the  d i ve rs i t y  o f  i n te rna t i ona l  p rac t i ces 
i n  th i s  a rea . Pa r t i cu l a r  a t t en t i on  i s  pa id  t o  the 
ques t i ons  mos t  f r equent l y  asked  by  pa t i en ts .
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“Governments, regulatory bodies and operators everywhere must 
ensure that nuclear material and radiation sources are used 
beneficially, safely and ethically. The IAEA safety standards are 
designed to facilitate this, and I encourage all Member States to 
make use of them.”

Yukiya Amano
Director General
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R a d i a t i o n  P r o t e c t i o n 
a n d  M a n a g e m e n t  o f 

N O R M  R e s i d u e s  i n  t h e 
P h o s p h a t e  I n d u s t r y

This  Sa fe t y  Repor t  i s  a  comp i l a t i on  o f  de ta i l ed 
i n fo rmat i on  on  the  p rocesses  and  mate r i a l s  used 
i n  the  phospha te  i ndus t r y  and  on  the  r ad io l og i ca l 
cons ide ra t i ons  tha t  need  to  be  t aken  i n to  account 
b y  the  r egu la to r y  body  when  de te rm in ing  the  na tu re 
and  ex ten t  o f  r ad i a t i on  p ro tec t i on  measures . I t  has 
been  de ve loped  as  pa r t  o f  the  IAEA’s  p rogramme 
o n  t h e  a p p l i c a t i o n  o f  i t s  s a f e t y  s t a n d a r d s  i n 
t h e  f i e l d s  o f  r a d i a t i o n , t r a n s p o r t  a n d  w a s t e 
sa fe t y . The  i n fo rmat i on  p rov i ded  w i l l  a ss i s t  i n  the 
imp lementa t i on  o f  a  g raded  approach  to  r egu la t i on . 
Th i s  Sa fe t y  Repor t  p rov i des  i n fo rmat i on  on  expec ted 
r ad ionuc l i de  concen t ra t i ons , e xposure  l e ve l s  and 
t h e  m o s t  a p p r o p r i a t e  r e g u l a t o r y  a p p r o a c h  f o r 
t h e  p h o s p h a t e  i n d u s t r y , i n c l u d i n g  m i n i n g  a n d 
bene f i c i a t i on  o f  phospha te  o re , phosphor i c  ac id 
p roduc t i on , phosphog ypsum, and  the  manu fac tu re 
and  use  o f  phospha te  f e r t i l i z e r s .
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R a d i a t i o n  P r o t e c t i o n 
o f  I t i n e r a n t  W o r k e r s

S a f e t y  R e p o r t s  S e r i e s
N o. 8 4

This  Sa fe t y  Repor t  add resses  the  p ro tec t i on  and 
sa fe t y  i s sues  assoc i a ted  w i th  the  use  o f  i t i ne ran t 
worke rs . Such  worke rs  a re  de f i ned  i n  th i s  r epo r t 
as  occupa t i ona l l y  e xposed  worke rs  who  ca r r y  ou t 
t asks  a t  a  va r i e t y  o f  l oca t i ons  i n  a reas  tha t  a re 
supe r v i sed , con t ro l l ed  o r  bo th , and  who  a re  no t 
emp loyees  o f  the  management  o f  the  f ac i l i t i e s 
a t  w h i c h  t h e y  w o r k . T h i s  r e p o r t  f o c u s e s  o n 
the  commun ica t i on  and  coope ra t i on  needed  t o 
es tab l i sh  a  c l ea r  a l l oca t i on  o f  r espons ib i l i t i e s 
among  the  r e l e van t  pa r t i es , wh ich  i nc ludes  the 
i t i ne ran t  worke rs  and  the i r  emp loye rs  and  the 
management  o f  the  f ac i l i t y  where  the  work  i s 
ca r r i ed  ou t . Manager i a l  and  p rac t i ca l  a r rangements 
to  ensure  the  p ro tec t i on  and  sa fe t y  o f  i t i ne ran t 
worke rs  a re  desc r i bed . Top i cs  d i scussed  i nc lude 
dose  t r ack ing  and  con t ro l , t r a in ing , and  sa fe t y 
cu l tu re  de ve lopment .
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 N o. 6 8

R a d i a t i o n  P r o t e c t i o n 
a n d  N O R M  R e s i d u e 

M a n a g e m e n t  i n  t h e 
P r o d u c t i o n  o f  R a r e 

E a r t h s  f r o m  T h o r i u m 
C o n t a i n i n g  M i n e r a l s

This  sa fe t y  r epo r t  i s  a  comp i l a t i on  o f  de ta i l ed  
i n f o r m a t i o n  o n  t h e  p r o c e s s e s  a n d  m a t e r i a l s  
i n vo l ved  i n  the  p roduc t i on  o f  r a re  ea r ths  f rom  
tho r ium con ta in ing  m ine ra l s  and  on  the  r ad io -
l og i ca l  cons ide ra t i ons  tha t  need  to  be  t aken  i n to 
account  b y  the  r egu la to r y  body  when  de te rm in - 
i ng  the  na tu re  and  ex ten t  o f  r ad i a t i on  p ro tec t i on 
measures .
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R a d i a t i o n  P r o t e c t i o n 
a n d  N O R M  R e s i d u e 

M a n a g e m e n t  i n  t h e 
T i t a n i u m  D i o x i d e  a n d 

R e l a t e d  I n d u s t r i e s

This  Sa fe t y  Repor t  p rov i des  de ta i l ed  i n fo rmat i on  on  the 
p rocesses  and  mate r i a l s  i n vo l ved  i n  the  t i t an ium d iox i de 
and  re l a ted  i ndus t r i es . I t  e xp l a ins  the  r ad io l og i ca l 
cons ide ra t i ons  tha t  need  to  be  t aken  i n to  account 
b y  the  r egu la to r y  body  i n  de te rm in ing  the  na tu re  and 
ex ten t  o f  the  r ad i a t i on  p ro tec t i on  measures  to  be  t aken . 
I t  has  been  de ve loped  under  the  IAEA’s  p rogramme on 
the  app l i ca t i on  o f  i t s  sa f e t y  s tandards . The  i n fo rmat i on 
p rov i ded  w i l l  a ss i s t  i n  the  imp lementa t i on  o f  a  g raded 
approach  to  r egu la t i on . I n  t e rms  o f  the  g raded  approach , 
app l i ca t i on  o f  the  r equ i rements  o f  the  sa fe t y  s tandards 
has  to  be  commensura te  w i th  the  cha rac te r i s t i cs  o f 
the  p rac t i ce  o r  source  and  w i th  the  magn i tude  and 
l i ke l i hood  o f  the  assoc i a ted  exposures . Th i s  r epo r t  i s 
conce rned  p r imar i l y  w i th  the  t i t an ium d iox i de  i ndus t r y 
bu t  i s  a l so  r e l e van t  t o  i ndus t r i es  i n vo l ved  i n  the  m in ing 
and  bene f i c i a t i on  o f  m ine ra l  sands  f o r  the  ex t rac t i on  o f 
heavy  m ine ra l s  such  as  z i r con , monaz i t e  and  i lmen i t e .
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Safety through international standards

“Governments, regulatory bodies and operators everywhere must 
ensure that nuclear material and radiation sources are used 
beneficially, safely and ethically. The IAEA safety standards are 
designed to facilitate this, and I encourage all Member States to 
make use of them.”

Yukiya Amano
Director General
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Safety through international standards

“Governments, regulatory bodies and operators everywhere must 
ensure that nuclear material and radiation sources are used 
beneficially, safely and ethically. The IAEA safety standards are 
designed to facilitate this, and I encourage all Member States to 
make use of them.”

Yukiya Amano
Director General
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Safety through international standards

“Governments, regulatory bodies and operators everywhere must 
ensure that nuclear material and radiation sources are used 
beneficially, safely and ethically. The IAEA safety standards are 
designed to facilitate this, and I encourage all Member States to 
make use of them.”

Yukiya Amano
Director General
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