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Povrchova kontaminace

* 422/2016 Sb.

(3) Kontrolované pismo musi byt vymezeno

(4) Monitorovani radioaktivni kontaminace v rozsahu za‘_hmulmm vsechna pracovni mista, kde
musi byt na pracoviit s otevienym radionuklidovym nelze vyloucit, ze
zdr-::ljem Pr(]\-’:idén(] tak, ab}, a) pramémy prikon prostorového diavkového
ekvivalentu na pracovnim misté muze byt za

kalenddrni rok vys$si nez 2,5 pSv/h,
1. PI’(W(JZHf (JdCh}’lk}’ od bézného provozu a b) soudet soudinu objemovych aktivit jednotlivych

a) umoznilo signalizovat

v - . .. . radionuklidt v ovzdusi na pracovisu a konverz-
2. nﬂd(]ﬁtﬂtﬂcn(]u tunk(ﬂ nﬁb(] .‘iﬂlhﬂnl bﬂnﬂr P

L. nich faktort h;,, pro prijem vdechnutim radiac-
branicich r(Jth}Flu a

- O W - L] e
nim praccwnﬂ{em muze b}rt vV prumeru Za I'(]l{

- o " . W S " 3
b) potvrzovalo neprekroéeni hodnot pro radio- vetsi nez 2,5 pSv/m”, nebo
aktvni kontaminaci P(J\"I’Chu; hﬂdﬂﬂl’}’ pro ra- ¢) povrchovd kontaminace na pracovnim misté
dioaktivni kontaminaci povrchu stanovi prilo- mizZe byt vy§si neZ hodnoty ploiné aktivity sta-
ha & 18 k této V}’hlﬁECE. novené v piiloze &. 18 k této vyhlisce.

12.4.2017 Kontaminace povrcht v KP pracovist NM



Povrchova kontaminace

dle 307/2002 Sh.

Smérné hodnoty povrchové

. . . . . Uvolnovaci urovné plosné aktivit
aktivity pro radioaktivni P y

Radionuklidy

1 Ra-223

5 F-18, In-111, I-
131

3 Tc-99m, 1-123,

Lu-177, Re-186

dle 422/2016 Sb.

Radionuklidy

F-18, In-111, 1-131,
Tc-99m, 1-123, Lu-
177, Re-186

Ra-223

12.4.2017

Smérné hodnoty povrchové aktivity

kontaminaci [Bo [Ba/cm2]
30 0.3
300 5
3000 -

Uvolnovaci urovné plosné aktivity

pro radioaktivni kontaminaci

[Bg/cm2]
4 0,4
0,4 0,04
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Metodika mereni

* mereni na 4 pracovistich NM (diagnostika i
terapie)

* vybrana mista na oddéleni, pradlo, nadobi,
pacientské veci

* maximalni hodnota— napr. max. na podlaze,
stole, ...

* oteérové zkousky na vybranych mistech

* z méreni spocCitana minimalni detekovatelna
plosna aktivita pro dany pristroj
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Pristroje

T T T

Pracovisté 1 PAM-300 7 let nutna korekce u %°™Tc — kor. koef. 1,4
Pracovisté 2 Isotrak AB/100 15 let , el

nutna korekce u 131| — kor. koef. 2,28
Pracovisté 3 LB-124 2 roky
Pracovisté 4 LB-124 1 rok
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Pozadi Podlahy Povrchy
% . oy deléin .o Stul .| Pozn:
. Cekarn|Aplika¢ oo WC |Aplikag Vyset¥ Cekarna A,p likad) a PO | Umyva| Lizko Apllll(ac aplikaé Lar’mna pred/po
mimo , apo |Chodb , Kamer ni box -|aplikac v .y ni . rnibox| uiid
kp | 2bPez| N | likac| ajoz |MaPL/| ni jovnaf|  ap| bezapl. Pl Uy | dio wSetfo sl M laplikac) n
apl. |box/0Z i/oz 0Z m./J0Z| 0Oz zZidle /02 iidle/OWCIOZvna/OZ 0z mistno e/0Z
2 st/0Z
1 - - - - - - - - - - - - - - - - - -
2 /0,4250,4000,4250,455/0,445/0,515/0,800/0,695| - - 0,515 - 10,815/0,815 - 10,360 - |servis
3 - - - - - - - - - - - - - - - - - -
4 /0,025/0,0830,319/0,1930,3440,3070,248/0,0330,168 0,155 0,2650,213|0,2070,034/0,232/2,879/0,249| pred
limit 4 Bg/cm?
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Nutnost

provadét 0Z

12.4.2017

51%

Kontaminace povrcht v KP pracovist NM

25%

32%

60%

limit 4 Bg/cm?

Pozadi Podlahy Povrchy Pozn:
. = stal y
Cekarn N Cekarn .+, |Aplikag| " . |Laminarn|pfed/

mimo |Cekdarn| a | Chodb |WC po Ap::’(ac;:\::/t; Kamer | Kamer | Kamer Kamera a- navav:):l / Ur:ly(/)va vl;l;::?o ni aplr:Ii(ac i box po
KP | a/OZ |dospéli| a/OZ [apl./OZ m/oz| z al/0z|/a2/0Z|a3/0zZ zidle/O 0z \WC/OZvna/OZ lazko/ . aplikace/| uklid

/0zZ z oz 0oz u

st/0Z

1 60|01 ,01)|01 183 22 |03 00 00 00 0,0 0,3 67,3 | 2,5 0,6 | 0,5 3,6 | 248,1 | po
60| 04 00| 00 103| 1,1 | O6 | 0,0 | O6 | 0,1 0,2 051|183 48 | 0,6 | 0,6 | 6,9 | 500,7 |pred

2,6 1,0 1,6 | 29 | 9,2 1,4 1,2 1 0,7 | 0,8 | 0,2 0,5 1,7 | 24,1 3,8 1,1 | 11,3 | 18,6 - po

2 1413

4,3 | 0,9 2,1 2,7 16,4 | 3,5 | 0,7 | 0,0 | 2,3 | 0,7 1,0 1,3 9 ’1'13,2 | 1,3 | 19,0 | 18,3 - pred

3 2,1 1,9 2,3 20 1232 24 | 2,1 1,8 | 2,3 2,4 2,2 20 244 2,1 2,2 2,2 2,8 - po
2,4 | 2,5 3,0 | 29 (104 | 7,7 2,7 | 40 | 21 3,1 3,1 26 1204 4,2 | 3,1 | 7,5 |294,4 - pred

4 01010101 0,2 2010203 0,2 - 0,2 0,2 0,2 0,2 0,2 1,4 | 3,3 0,0 po
03,0208 05 /143, 88 030303 - 0,3 0,4 | 30,2 | 0,5 05 | 44 | 33,3 1,3 |pred
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Laborator SPECT

Pozadi Podlahy Povrchy
) - Stiil v Lamibarni fozn:
mimo KP Last):é'(a::_or Filtr SPECT | Pfipravna ll;zr)r(‘lsll)DaE?'ll' laboratofi Ieu:::::(yty pl;i:{izo
SPECT SPECT

Pracovisté

1 - - - - - - -
Pracovisté| 3,37 25,80 7,76 - 270,50 | 19,40 6,35 pred

2 3,10 21,67 4,77 - 331,67 | 13,00 | 156,50 | po
Pracovisté| 1,94 9,98 2,04 1,90 62,00 10,04 1,80 | pred

3 2,02 8,56 2,40 3,26 | 210,70 6,96 1,94 po
Pracovisté| 0,10 6,12 0,09 - 29,45 6,03 - pred

4 0,50 41,52 0,41 - 70,80 30,20 - po
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LUzkova stanice

Pozadi Pozadi Povrchy Podlahy
Pozn:
Radionuklid | . v KP pied |Parapet/O| Pacientsky Jidelni |Umyvadlo . Koupelna/ .y pred/po
mimo KP pokojem 2 stolek Postel tiil/OZ /01 WC/0z |Pokoj/ 0z oz Chodbic¢ka/0zZ aklidu

1 diag | 146 3,43 | 1,79 | 5,16 15,40 2,94 88,65 23,94 2,09 | 584 | 2,28 po
ter 1,37 | 2,49 3,30 | 6,07 | 8,93 | 7,46 34,50|55,75| 6,12 | 18,35| 5,73 po
5 diag - 0,40 050 /| 069 | 056 0,70 1,80 | 2,50 0,50 1,60 - po
ter - 1,60 | 1,30 | 4,17 | 7,06 1,90 12,00 20,70| 2,50 | 20,10 - po
3 ter 0,20 | 0,84 0,572, 094 | 1,06 0,85 2,086|17,81| 6,49 3,48 0,59 | pred
ter 0,19 101|187 3,20 | 3,18 1,16 3,02 |16,06| 557 5,89 | 2,53 po
4 ter+diag 0,38 0,56 | 0,59 | 1,24 1097 068 | 198 2,22 1,21 090 | 0,58 po

Nutnost

provadét OZ

12.4.2017

25% 34%

73%

73% 22% 56%

limit 4 Bg/cm?
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Zazemi luzkova stanice

Pozadi Povrchy Podlahy
Denni
Lazko 5. ., stul |Aplikacni|, ... . | , . Aplikaéni| .

. v .y Stol Zidl Lami i o, Aplikacni|  UKkl. istnost Vysetiov| Chodba/ |Laborat , UKkl.

mimo KP WSeiov ooy | om0z | bowfoz 2ot MO 07 it foz .i.'l:t;"y‘}f; OW/OZ "oz oz | Hoz | oS s joz
1 1,41 1,28/0,24 0,14 4,13 | 3,52 479 - |2,50 007 0,21 - |0,08 8,91 2,49|5,89
2 1034/0,29 0,24 0,26 509 (12,88 0,26 0,25/0,91| - |0,22 /0,29 0,31 /1,80|0,22 0,76
3 /0,20|0,22 0,20 /0,22 3,27 103/0,47|0,36 0,24 0,20 0,19 0,24 0,23 1,67|0,34 0,24
4 10,26 /0,31 - - - - 10,28/0,270,54 - - 1034 030, - /0,29/0,37

limit 4 Bg/cm?
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12.4.2017

pred mytim -
Pracovisté 1 -
po myti 1,35
o pfed mytim 3,07
Pracoviste 2 -
po myti -
pred mytim 1,59
Pracovisté 3 -
po myti 0,22
pred mytim 0,50
Pracovisté 4 -
po myti 0,19

limit 0,4 Bg/cm?

Kontaminace povrcht v KP pracovist NM
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12.4.2017

Pradlo

Pracovits 1 pred skladovanim 129,40
skladované 90 dni 1,41
P .Vtv 2 Vé Vé -
racovisté S0 vyprani 555
P iSté 3 -
racoviste skladované 40 dni 2,37
Pracovisté 4 pred pranim 10,27
po vyprani 2,04

limit 0,4 Bg/cm?

Kontaminace povrcht v KP pracovist NM
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Pacientskeé véci

mobil notebook | pantofle kniha bryle
Prac‘;"igté 2,56 2,85 17,11 4,35 3,57
Prac;vis“)té 393 386 ] ] ]
Pracc;vi§té 0,98 0,92 ) 0,80 _
Prac:vis“)té 0,57 ] 0,80 ] ]

limit 0,4 Bg/cm?
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12.4.2017

Pracovnici

Radionuklid | Ruce Pracovni odév Obuv
131) 1,41 1,43 3,07

Pracovisté 1
99mTc 3,68 3,73 4,42
131) 1,00 1,02 1,02

Pracovisté 2
99mTc 7,58 5,00 6,86
131) 0,22 0,22 0,34

Pracovisté 3
99mTc 2,10 2,10 2,02
18F 0,07 0,10 0,09
Pracovisté 4 131 0,17 0,17 0,12
99mTc 0,14 0,15 0,13

limit 0,4 Bg/cm?

Kontaminace povrcht v KP pracovist NM
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12.4.2017

Otérové zkousky

c:tlgf? Z toho pozitivnich
Pracovisté 1* 46 27 58%
Pracovisté 2 24 4 17%
Pracovisté 3 72 17 24%
Pracovisté 4* 45 33 73%

*vybér exponovanych mist

Kontaminace povrcht v KP pracovist NM
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Minimalni detekovatelna plosna

aktivita

12.4.2017

K=1,645

k ... kalibra¢ni koeficient

t=5s

p ... detekovany pocet

impulsd za 1s ISO 11929:2010
radionuklid mimo KP chodbavluzk’ove laborator
oddéleni lam.box
131) 0,19 0,25 0,63
Pracovisté 1
99mTc 0,90 2,59 3,08
131) 0,07 0,10 0,20
Pracovisté 2
99mTc 1,10 2,00 2,40
131| - - -
Pracovisteé 3
99mTc - - -
131) - - -
Pracovisteé 4
99mTc - - -
Kontaminace povrcht v KP pracovist NM 16



Hodnoceni vysledku

* pouze nevazana aktivita!
* Co to ale v praxi znamena?

* musim skoro u vsech méreni provadeéet otérove
zkousky

Kontaminace povrcht v KP pracovist NM



Otérové zkousky

* vSude, kde je prekro¢ena hodnota 4Bg/cm?2
(resp. 0,4 Bg/cm?2) provést otérovou zkousku

e otérova zkouska neni nikde v legislative
definovana

12.4.2017 Kontaminace povrcht v KP pracovist NM 18



Otérové zkousky

* tamponkem s alkoholem otfeme podezrelé
misto kontaminace

* zZmerime na oveéreném pristroji pro méreni
plosné kontaminace

* prekroceno?

* poté zmerime na ovéreném spektrometru a
pfevedeme na aktivitu (Bg = Bg/cm?)

* nutna kalibrace

12.4.2017 Kontaminace povrcht v KP pracovist NM
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Co potom?

* potvrzeni kontaminace = provedeni ucinné
dekontaminace

* ucCinna dekontaminace opét neni nikde
specifikovana

* jak provést dekontaminaci Manual on
Decontamination of Surfaces (IAEA, 1979)

* provedu takové ocisteni mista, aby aktivita na
tamponku byla do daného limitu

* tzn. béhem dekontaminace opét overuji na
spektrometrickém zarizeni, jaka je na tamponku
aktivita

12.4.2017 Kontaminace povrcht v KP pracovist NM 20



Praxe

* v praxi by na to musel byt vyclenén pracovnik
zajistujici monitorovani pracovisté pred
zahajenim a po zahajeni provozu

 uklid nesmi vstupovat do KP pokud neni
hodnota mensi nez 4 Bg/cm?

* veskery personal pro uklid rad. pracovnik kat A
veskery uklid = dekontaminace

12.4.2017 Kontaminace povrcht v KP pracovist NM 21



Uklid

(9) Uklid nebo ddrzbu v kontrolovaném pasmu

milze samostatné pr-:w:'idét

a)

b)

12.4.2017

radiaéni pracovnik kategorie B nebo jind fyzicki
osoba na pracoviiti s generdtorem zafeni, s uza-
vienym radionuklidovym zdrojem nebo se za-
fizenim s uzavienym radionuklidovym zdro-
jem, pokud je zajisténo, ze v dobé jejich pritom-
nosti nemuze byt zafizeni uvedeno do provozu,
nebo

radiaéni pracovnik kategorie B na pracovisu
I1. nebo III. kategorie s otevienym radionukli-
dovym zdrojem, pokud se na pracovnim misté
s timto zdrojem v dobé jeho pritomnosti nena-
kladi a méfenim je potvrzeno, ze p-::wrch-:w:i
kontaminace na pracovnim misté je mensi
nez hodnoty plosné aktivity stanovené v prilo-
ze ¢. 18 k této vyhldsce.

Kontaminace povrcht v KP pracovist NM




Zahranici




Némecko

* Radiation
from the H

Protection Ordinance - Document
andbook on Nuclear Safety and

Radiation

(2) For the prevention of the fu

Protection (7/2016)

rther dispersal of radioac-

tive substances or their absorption into the body, meas-

ures shall be taken immediately if v . .

1. on contact areas, on workplaces or on the clothing in Uvolnovaci hOanty-
controlled areas, it is determined that non-firmly 99m 2
bonded surface Igontamination exceeds 100 ti(r:nes Tc 1OBQ/ cm
the values specified in Appendix Ill, Table 1, Column 131 2
4ot I 10Bg/cm

2. on contact areas, on workp

laces or on the clothing in 223Rg 1Bq/cm2

controlled areas, it is determined that non-firmly
bonded surface contamination exceeds 10 times the 18F 1 Bq /sz
values specified in Appendix Ill, Table 1, Column 4,

or

3. outside a radiation protection area on the site, the
surface contamination of soil areas, buildings and
mobile objects, in particular clothing, exceeds the
values specified in Appendix Ill, Table 1, Column 4.

12.4.2017
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Francie

* Guide de radioprotection (9/2007)
* pouze pro transport!

12.4.2017

Contamination des colis

La contamination non fixée sur les surfaces externes de tous colis doit étre maintenue a un
niveau aussi bas que possible et, dans les conditions normales de transport, ne doit jJamais
depasser les valeurs suivantes ;

— émetteurs béta/gamma ou alpha de faible toxicité : 4 Bg/cm®
— toys les gutres emetteurs alpha - 0.4 Ba/om?

Ces limites sont les limites moyennes applicables pour toute aire de 300 cm’ de toute partie
de surface.

Remarque : LADR définit la contamination comme étant la « présence, sur une surface, de
matieres radioactives en quantité dépassant 0,4 Bg/cn? pour les émetteurs béta/gamma et
alpha de faible toxicité, ou 0,04 Bg/em’ pour tous les autres émetteurs alpha ».

Au vu des seuils precedents, on note qu'une certaine contamination des colis est acceptee.
Pour les colis exceptés, il est conseille d'avoir un seuil de contamination inferieur a celui
defini par FADR.

La contamination fixée etant, par nature, difficilemnent quantifiable, il faudra raisonner en
terme de débit de dose.

Kontaminace povrcht v KP pracovist NM
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PAY A

* Advisory Material for the IAEA Regulations for
the Safe Transport of Radioactive Material
(2002)

* pouze pro transport!

214.2. Contamination below levels of 0.4 Bg/cm? for beta and gamma emitters and
for low toxicity alpha emitters, or 0.04 Bg/em” for all other alpha emitters (see also
para. 508). can give rise only to insignificant exposure through any of these pathways.

214.3.  Any surface with levels of contamination lower than 0.4 -quc m- for beta and
gamma emitters and low toxicity alpha emitters or 0.04 Bg/cm? for all other alpha
emitters is considered a non-contaminated surface in applying the Regulations. For
instance, a non-radioactive solid object with levels of surface contamination lower

than the above levels is out of the scope of the Regulations, and no requirement is
applicable to 1ts transport.

12.4.2017 Kontaminace povrcht v KP pracovist NM
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PAY A

* Monitoring for Compliance with Exemption
and Clearance Levels, No. 67 (2012)

* pouze pro transport a dlouhodobé

radionuklidy!

12.4.2017

2.2.4. Values for bulk and surface contamination

Values for exemption and clearance of material may be expressed as
activity concentration values or as surface specific activity values.

The values for surface contamination are generally expressed in Bg/em®.
Methods for deriving surface contamination values are usually based on
appropriate models and scenarios. Examples can be found in Ref. [10] and the
supporting Radiation Protection Series 101 [11], in the German Radiation
Protection Ordinance [12] or in the ANSI Standard [13]. Such surface specific
values need to be distinguished from those provided in the IAEA Transport
Regulations [7] for the surfaces of packages and for the surfaces of objects
(surface contaminated objects (SCO)) for transport purposes only.

Kontaminace povrcht v KP pracovist NM 27



Rakousko

* Radioaktivitat und Strahlung (7/2002)

Tab. 5 h: Osterreichische Kontaminationsgrenzwerte fiir SchutzmaBnahmen
Betrachtete Fliiche Grenzwerte fiir die Grenzwerte fiir die
Toxizititsklasse 1 Toxizitiitsklasse 2-4
Flachen mit weniger als 100cm?* | Alphastrahler 3,7 Bg/cm? Alpha- u. Betastrahler
sowie Laboratoriumsgegenstiande, | Betastrahler 37 Bg/cm? 37 Bg/cm?
wie Glaswaren und Werkzeuge
Flachen ab 100cm? Alphastrahler 0,37 Bg/cm? Alpha- u. Betastrahler
Betastrahler 3,7 Bg/em? 3.7 Bg/cm?
Kleidung, Unterwische und Alphastrahler 0,37 Bg/cm? Alpha- u, Betastrahler
Unterziehhandschuhe Betastrahler 3,7 Bg/cm? 3.7 Bg/em?
Oberkleidung, Schutzkleidung Alphastrahler 3,7 Bg/cm? Alpha- u. Betastrahler
und Schuhe Betastrahler 18 Bg/cm? 18 Bg/em?
Hautpartien, Hande Alphastrahler 111 Bg/cm? Alpha- u. Betastrahler
Betastrahler 1110 Bg/em? 1110 Bg/cm?

Haut anderer Korperpartien
(Mittelwert tiber 30 cm?)

Alphastrahler
Betastrahler

0,37 Bg/em?
3.7 Bg/cm?

Alpha- u. Betastrahler
3.7 Bg/cm?

12.4.2017
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* Radiation protection in nuclear medicine, No.

Australie

14.2; (8/2008)

12.4.2017

Monitoring of Ambient Radiation and Surface
Contamination

AMBIENT DOSE RATE SURVEYS

At the end of each working day: all radiopharmaceutical elution, preparation,
assay and administration areas (except patient treatment rooms which
should be surveyed at the end of the therapy instead of on the day of
administration).

Weekly: all radionuclide use, storage and waste storage areas.

Monthly: all laboratory areas where only small quantities (<10 MBq) of gamma-
emitting radioactive materials are used.

Ambient dose rate trigger levels: if the levels listed below are exceeded the
source of the increased dose rate should be identified and removed. If the
dose rate cannot be reduced the RSO, or the Responsible Person, should be
notified immediately.

Unrestricted area: 0.5 uSv/h

Restricted area: 10 uSv/h

Kontaminace povrcht v KP pracovist NM
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Delacroix

* Radionuclide and radiation protection data

handbook (2002)

Derived surface contamination limits

The derived surface contamination limit (DSCL) 1s a
non- regulatory quantity enabling exposure risks due to
removable and/or fixed surface contamination to be
quantified. Exposure to the DSCL leads to a dose which
does not exceed the maximum annual occupational
exposure limit (corresponding to 2000 working hours).
A model 1s used to determine the DSCL values corre-
sponding to the different radionuclides dealt with!'?.
This model takes different modes of exposure and trans-
fer parameters into consideration. These data are given
for completeness and the values do not supersede limits
imposed by regulations, which are invariably much
lower.

Removable contamination
PmTc 200 Bg/cm?

131 20 Bg/cm?
223R3 N/A Bg/cm?
18F 20 Bg/cm?

Fixed contamination
99mMTc 200 Bg/cm?

131) 80 Bg/cm?
223Ra N/A Bg/cm?
18 30 Bg/cm?

12.4.2017 Kontaminace povrcht v KP pracovist NM 30



PAY A

* Monitoring of Radioactive Contamination on

Surfaces, No. 120 (1970)

TABLE 1. DERIVED WORKING LIMITS FOR SURFACE CONTAMINATION

N/A Bg/cm?
37 Bg/cm?
3,7 Bg/cm?
37 Bg/cm?

[18]2
1 2 3 i 4
g Principal alpha Low-toxicit L n .
“Type of area _ emiﬁfers bp ' alpha emi(tei's c . 'Bew, emitters beiwg-;itc:fi d, K I 4 z
(pCi/em?) (pCi/em?) (uCi/fem?) <0,2 MeV- max, ontro ovane pasmo
i i . . (uCifem?) 99
MTc
‘Inactive and low h .
activity areas . 1078 . 10™ 107 107 131 I
Active areas 1. 107 : 1073 1072 To1p®
Personal clothing 107 . 107 © 10 1073 Ra
Clothing not . ’ ' 18 F
normally ‘wom in 10™ . 1073 . 1072 107
inactive areas -
Skin 107 A 10°% . 10™ 1073

a Averaging i$ permitted over inanimate areas of up to 300 em? or, for floors, walls and ceiling,
100 em?. Averaging is pe.rmit'ted over 100 ecm? for skin or, for the hands, over the whole area of the
hand, nominally 300 em?.

All alpha emirtters other than those listed under e, .

€ Uranium isotopes (except separated isotopes of mass numbers 230, 232 or 233); natural, enriched
and depleted uranium; natural thorium; thorium=-232; thorium-228 and thorium-230 when diluted to a
specific activity of the same order as that of natural L}rahium and natural therium; - shore-lived nuclides,
such as astatine-211, radium-224 and daughters of the isotopes of radon.

d The relaxation for low-energy beta-emitters does not apply to beta-emitting plutonium isotopés.
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* |limity v praxi dosazitelné (kromeée: WC,
umyvadla, aplikacni mistnost, luzkové

oddéleni,

a radionuklidy)

* ovsem nejsou meritelné v KP

* uvolnovaci urovné mimo méeritelny rozsah,

nesplnite

neé

* odpovidajici limity pouze pro transport
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Reference

* Radiation Protection Ordinance DE

* Guide de radioprotection FR

* Radioaktivitat und Strahlung AT

e Radiation Protection in Nuclear Medicine AUS

 Radionuclide and radiation protection data
nandbook

* Monitoring for Compliance with Exemption and
Clearance Levels

 Monitoring of Radioactive Contamination on
Surfaces
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