UVOLNOVANIE RADIONUKLIDOV DO ZIVOTNEHO PROSTREDIA
A VYNASANIE PREDMETOV Z KONTROLOVANEHO PASMA

Oslobodzovacie trovne, uvoPiovacie urovne, urovne aktivity vymedzujice
vysokoaktivny Ziari¢ a najvysSie pripustné hodnoty povrchovej radioaktivnej
kontaminacie na pracovisku so zdrojmi ionizujiceho Ziarenia

A. VSeobecné kritéria na uplatiovanie oslobodzovacich urovni a uvolniovacich urovni

(1) Ak to povrch radioaktivneho materialu dovol'uje, musi sa vykonat' meranie, ktoré
potvrdi, Ze stanovené uvolfiovacie urovne pre plosni aktivitu povrchovej radioaktivnej
kontaminicie  materidllu @ hmotnostni  aktivitu  materidlu st dodrzané. Ak povrch
radioaktivneho materidlu uvedené meranie neumoziuje, Urad alebo prislusny regiondlny urad
moze povolit my postup na posudenie splnenia stanovenych kritérii na uvoltiovanie
radioaktivneho materialu do zivotného prostredia.

(2) Hmotnostna  aktivita radioaktivne kontaminovaného materialu  uvolfiovaného do
zivotného prostredia sa stanovuje, ak urad alebo prislusny regionalny trad neurci iny postup,
ako priemernda hodnota reprezentativnym meranim alebo odberom vzoriek radioaktivneho
materialu uvolfiovan¢ho do zivotného prostredia v objeme, ktorého hmotnost’ nie je vicsia ako

a) 1000 kg, ak ide o rovnomerne radioaktivne kontaminovany material,
b) 300 kg, ak ide o nerovnomerne radioaktivne kontaminovany material.

(3) Plosna aktivita povrchovei radioaktivnej kontaminacie radioaktivneho materialu
uvolmovaného do zivotného prostredia sa stanovuje, ak urad alebo prislusny regionalny urad
neur¢i ny postup, ako priemernd hodnota reprezentativnym meranim, ktorého plocha nie je
vacsia ako
a) 10000 cn?, ak ide o rovnomerne radioaktivne kontaminovany materidl,

b) 1000 cn?, ak ide o nerovnomerne radioaktivne kontaminovany materidl.

(4) Plosna  aktivita  povrchovej  radioaktivnej  kontaminicie ~ p6dneho  povrchu
uvoltiovaného do zvotného prostredia sa stanovuje, ak trad alebo prislusny regionalny trad
neur¢i my postup, ako priemerna hodnota reprezentativnym meranim, ktorého plocha nie je
vicsia ako 100 n?. Uvazuje sa len kontaminicia spdsobend pracoviskom alebo zariadenim,
ktoré sa na tomto podnom povrchu nachadzalo.

(5) Ak ide o tazko meratelny radionuklid, hmotnostna aktivita podl'a odseku 2 a plosna
aktivita podla odseku 3 sa stanovuje vypoctom.

(6) Ak radioaktivne kontaminovany material obsahuje viac ako jeden druh radioizotopu,
pri posudzovani dodrzania uvolnovacich tUrovni sa pouZziva suétové pravidlo. Stucéet podielov
zistenej aktivity a uvoltiovacej Urovne vsetkych zstenych radionuklidov a t'azko meratelnych
radionuklidov, ktoré sa predpokladaji v uvolfovanom radioaktivne kontaminovanom
materiali, musi byt nizSi ako jeden. Do tuvahy sa beru vSetky radionuklidy, ktorych podiel
aktivity a uvolfiovacej Urovne je vyssi ako 0,01.

(7) Dcérske produkty Vradioaktivnej rovnovahe s materskymi nuklidmi sa pri vypoctoch
zanedbavaju a samostatne sa neposudzuju.



(8) Pre tie radionuklidy, ktoré nie st uvedené¢ vtabulke ¢. 1, trad alebo prislusny
regionalny urad stanovi prislusné trovne. Pre radionuklidy s polasom premeny kratsim ako
sedem dni alebo pri malom mnozstve radioaktivneho materidlu je mozné na uvolfiovanie
pevného a kvapalného materialu uvedeného Vtabulke ¢. 1 pouzit stanovené oslobodzovacie
trovne uvedené v stipci 3.

(9) Uvoltovacie trovne na neobmedzené uvoltiovanie uvedené vtabulke &. 1 stpci 4
astlpci 5 je mozné pouzit’ aj pre pevny material, odpad z demolacii a vykopovi zeminu.

(10) Ak nie je momé vyliCit dalsie pouzivanie objektov a priestorov, plosna aktivita
povrchovej kontaminacie objektov a priestorov nemdze prekroCit’ uvoltiovacie urovne pre
neobmedzené¢ uvolnovanie uvedené v tabulke €. 1 stlpci 5.

(11) Objekty apriestory mézu byt zdemolované, ak ploSna aktivita povrchovej
kontaminacie objektov a priestorov neprekro¢i uvoltiovacie Urovne pre neobmedzené
uvoltiovanie uvedené v tabulke €. 1 stlpci 5.

(12) Po uvolneni objektov a priestorov spod administrativnej kontroly odpad vzniknuty z
ich demolacie Si nevyzaduje samostatné meranie na jeho uvolnenie spod administrativne]
kontroly.

(13) Uvolmovacie trovne pre neobmedzené uvolfiovanie uvedené v tabulke ¢. 1 je mozné
pouzit’ na uvoltiovanie kovovych fragmentov po ich recyklacii tavenim.

(14) Uvolmovacie trovne uvedené vodseku 13 sa neuplatiuyji pre zliatiny kovovych
a nekovovych komponentov.

(15) Plosna aktivita povrchovej radioaktivnej kontaminacie predmetov —vynaSanych
z kontrolovaného pasma sa urCuje ako priemer z plochy nie vic¢sej ako 150 cm?. Pre materidl
radioaktivne kontammovany v objeme sa hmotnostnd aktivita uruje ako priemer v kilograme
hmoty, ak nemozno vynaSany material rozdelit na cCasti s hmotnostou 1 kg, potom sa
hmotnostnd aktivita UrCuje ako priemer v najmenSich castiach, na ktoré mozmo material
rozumne rozdelit’, nie vacSich ako 10 kg hmotnosti.



Tabul’ka ¢. 1 Oslobodzovacie urovne, uvol’fiovacie urovne a trovne aktivity vymedzujice
vysokoaktivny Ziari¢

OSLOBODZOVACIE VYS OKOAKTIV- UVOLNOVACIE UROVNE
UROVNE NY ZIARIC
Radionuklid
(forma) _
aktivita hmotpo_stna aktivita hmotnostna aktivita plosna aktivita
aktivita
(Ba) (Ba.g") (Ba) (Ba.g") (Bg.cm™®)
1 2 3 3a 4 5

H-3 1,00E+09 1,00E+06 4,00E+11 1,00E+02 1,00E+02
Be-7 1,00E+07 1,00E+03 2,00E+11 1,00E+01 1,00E+02
Be-10 1,00E+06 1,00E+04
C-11 1,00E+06 1,00E+01
C-11 monoxid 1,00E+09 1,00E+01
C-11 dioxid 1,00E+09 1,00E+01
C-14 1,00E+07 1,00E+04 4,00E+11 1,00E+00 1,00E+02
C-14 monoxid 1,00E+11 1,00E+08
C-14 dioxid 1,00E+11 1,00E+07
N-13 1,00E+09 1,00E+02
0-15 1,00E+09 1,00E+02
F-18 1,00E+06 1,00E+01 1,00E+01 1,00E+00
Ne-19 1,00E+09 1,00E+02
Na-22 1,00E+06 1,00E+01 5,00E+09 1,00E-01 1,00E+00
Na-24 1,00E+05 1,00E+01 2,00E+09 1,00E+00 1,00E+00
M g-28+ 1,00E+05 1,00E+01
Al-26 1,00E+05 1,00E+01
Si-31 1,00E+06 1,00E+03 6,00E+09 1,00E+03 1,00E+02
Si-32 1,00E+06 1,00E+03 4,00E+11 4,00E+02
P-32 1,00E+05 1,00E+03 5,00E+09 1,00E+03 1,00E+02
P-33 1,00E+08 1,00E+05 4,00E+11 1,00E+03 1,00E+02
S-35 1,00E+08 1,00E+05 4,00E+11 1,00E+02 1,00E+02
S-35 organicka 1,00E+08 1,00E+05
S-35 plyn 1,00E+09 1,00E+06
CI-36 1,00E+06 1,00E+04 1,00E+11 1,00E+00 1,00E+02
Cl-38 1,00E+05 1,00E+01 2,00E+09 1,00E+01 1,00E+00
Cl-39 1,00E+05 1,00E+01
Ar-37 1,00E+08 1,00E+06 4,00E+11
Ar-39 1,00E+04 1,00E+07
Ar-41 1,00E+09 1,00E+02 3,00E+09 1,00E+01
K-40%) 1,00E+06%) 1,00E+02%) 9,00E+09 1,00E+01%) 1,00E+01
K-42 1,00E+06 1,00E+02 2,00E+09 1,00E+02 1,00E+00
K-43 1,00E+06 1,00E+01 7,00E+09 1,00E+01
K-44 1,00E+05 1,00E+01
K-45 1,00E+05 1,00E+01
Ca-41 1,00E+07 1,00E+05 2,00E+01 1,00E+02
Ca-45 1,00E+07 1,00E+04 4,00E+11 1,00E+02
Ca-47 1,00E+06 1,00E+01 1,00E+01 1,00E+00
Ca-47+ 1,00E+06 1,00E+01 3,00E+10 1,00E+01
Sc-43 1,00E+06 1,00E+01
Sc-44 1,00E+05 1,00E+01
Sc-44m 1,00E+07 1,00E+02 1,00E+00
Sc-46 1,00E+06 1,00E+01 5,00E+09 1,00E-01 1,00E+01
Sc-47 1,00E+06 1,00E+02 1,00E+11 1,00E+02 1,00E+00
Sc-48 1,00E+05 1,00E+01 3,00E+09 1,00E+00
Sc-49 1,00E+05 1,00E+03
Ti-44+ 1,00E+05 1,00E+01
Ti-45 1,00E+06 1,00E+01
V-47 1,00E+05 1,00E+01




1 2 3 3a 4 5

V-48 1,00E+05 1,00E+01 4,00E+09 1,00E+00 1,00E+00
V-49 1,00E+07 1,00E+04

Cr-48 1,00E+06 1,00E+02

Cr-49 1,00E+06 1,00E+01

Cr-51 1,00E+07 1,00E+03 3,00E+11 1,00E+02 1,00E+02
Mn-51 1,00E+05 1,00E+01 1,00E+01 1,00E+00
Mn-52 1,00E+05 1,00E+01 3,00E+09 1,00E+00 1,00E+00
Mn-52m 1,00E+05 1,00E+01 1,00E+01 1,00E+00
Mn-53 1,00E+09 1,00E+04 1,00E+02 1,00E+02
Mn-54 1,00E+06 1,00E+01 1,00E+10 1,00E-01 1,00E+00
Mn-56 1,00E+05 1,00E+01 3,00E+09 1,00E+01 1,00E+00
Fe-52 1,00E+06 1,00E+01 3,00E+09 1,00E+01 1,00E+02
Fe-55 1,00E+06 1,00E+04 4,00E+11 1,00E+03 1,00E+02
Fe-59 1,00E+06 1,00E+01 9,00E+09 1,00E+00 1,00E+00
Fe-60+ 1,00E+05 1,00E+02

Co-55 1,00E+06 1,00E+01 5,00E+09 1,00E+01 1,00E+00
Co-56 1,00E+05 1,00E+01 1,00E-01 1,00E+00
Co-57 1,00E+06 1,00E+02 1,00E+11 1,00E+00 1,00E+01
Co-58 1,00E+06 1,00E+01 1,00E+10 1,00E+00 1,00E+00
Co-58m 1,00E+07 1,00E+04 4,00E+11 1,00E+04 1,00E+02
Co-60 1,00E+05 1,00E+01 3,00E+10 1,00E-01 1,00E+00
Co-60m 1,00E+06 1,00E+03 1,00E+03 1,00E+02
Co-61 1,00E+06 1,00E+02 1,00E+02 1,00E+01
Co-62m 1,00E+05 1,00E+01 1,00E+01 1,00E+00
Ni-56 1,00E+06 1,00E+01

Ni-57 1,00E+06 1,00E+01

Ni-59 1,00E+08 1,00E+04 1,00E+02 1,00E+02
Ni-63 1,00E+08 1,00E+05 1,00E+02 1,00E+02
Ni-65 1,00E+06 1,00E+01 1,00E+01 1,00E+01
Cu-64 1,00E+06 1,00E+02 1,00E+02 1,00E+01
Zn-65 1,00E+06 1,00E+01 1,00E-01 1,00E+00
Zn-69 1,00E+06 1,00E+04 1,00E+03 1,00E+02
Zn-69m+ 1,00E+06 1,00E+02 1,00E+01

Ga-66 1,00E+05 1,00E+01

Ga-67 1,00E+06 1,00E+02

Ga-68 1,00E+05 1,00E+01

Ga-70 1,00E+06 1,00E+03

Ga-72 1,00E+05 1,00E+01 4,00E+09 1,00E+01 1,00E+00
Ga-73 1,00E+06 1,00E+02

Ge-66 1,00E+06 1,00E+01

Ge-67 1,00E+05 1,00E+01

Ge-68+ 1,00E+05 1,00E+01

Ge-69 1,00E+06 1,00E+01

Ge-71 1,00E+08 1,00E+04 4,00E+11 1,00E+04 1,00E+02
Ge-75 1,00E+06 1,00E+03

Ge-77 1,00E+05 1,00E+01

Ge-78 1,00E+06 1,00E+02

As-69 1,00E+05 1,00E+01

As-70 1,00E+05 1,00E+01

As-71 1,00E+06 1,00E+01

As-72 1,00E+05 1,00E+01

As-73 1,00E+07 1,00E+03 4,00E+11 1,00E+03 1,00E+02
As-74 1,00E+06 1,00E+01 1,00E+10 1,00E+01 1,00E+00
As-76 1,00E+05 1,00E+02 3,00E+09 1,00E+01 1,00E+01
As-77 1,00E+06 1,00E+03 2,00E+11 1,00E+03 1,00E+02
As-78 1,00E+05 1,00E+01

Se-70 1,00E+06 1,00E+01

Se-73 1,00E+06 1,00E+01

Se-73m 1,00E+06 1,00E+02

Se-75 1,00E+06 1,00E+02 2,00E+11 1,00E+00 1,00E+01
Se-79 1,00E+07 1,00E+04

Se-81 1,00E+06 1,00E+03

Se-81m 1,00E+07 1,00E+03




1 2 3 3a 4 5)
Se-83 1,00E+05 1,00E+01
Br-74 1,00E+05 1,00E+01
Br-74m 1,00E+05 1,00E+01
Br-75 1,00E+06 1,00E+01
Br-76 1,00E+05 1,00E+01
Br-77 1,00E+06 1,00E+02
Br-80 1,00E+05 1,00E+02
Br-80m 1,00E+07 1,00E+03
Br-82 1,00E+06 1,00E+01 4,00E+09 1,00E+00 1,00E+00
Br-83 1,00E+06 1,00E+03
Br-84 1,00E+05 1,00E+01
Kr-74 1,00E+09 1,00E+02
Kr-76 1,00E+09 1,00E+02
Kr-77 1,00E+09 1,00E+02
Kr-79 1,00E+05 1,00E+03
Kr-81 1,00E+07 1,00E+04 4,00E+11
Kr-81m 1,00E+10 1,00E+03
Kr-83m 1,00E+12 1,00E+05
Kr-85 1,00E+04 1,00E+05 1,00E+11
Kr-85m 1,00E+10 1,00E+03 8,00E+10
Kr-87 1,00E+09 1,00E+02 2,00E+09
Kr-88 1,00E+09 1,00E+02
Rb-79 1,00E+05 1,00E+01
Rb-81 1,00E+06 1,00E+01
Rb-81m 1,00E+07 1,00E+03
Rb-82m 1,00E+06 1,00E+01
Rb-83+ 1,00E+06 1,00E+02
Rb-84 1,00E+06 1,00E+01
Rb-86 1,00E+05 1,00E+02 5,00E+09 1,00E+02 1,00E+01
Rb-87 %) 1,00E+07 1,00E+04
Rb-88 1,00E+05 1,00E+01
Rb-89 1,00E+05 1,00E+01
Sr-80 1,00E+07 1,00E+03
Sr-81 1,00E+05 1,00E+01
Sr-82+ 1,00E+05 1,00E+01
Sr-83 1,00E+06 1,00E+01
Sr-85 1,00E+06 1,00E+02 2,00E+10 1,00E+00 1,00E+00
Sr-85m 1,00E+07 1,00E+02 5,00E+10 1,00E+02 1,00E+01
Sr-87m 1,00E+06 1,00E+02 3,00E+10 1,00E+02 1,00E+01
Sr-89 1,00E+06 1,00E+03 1,00E+03 1,00E+02
Sr-90+ 1,00E+04 1,00E+02 1,00E+12 1,00E+00 1,00E+00
Sr-91 1,00E+05 1,00E+01 3,00E+09 1,00E+01 1,00E+00
Sr-92 1,00E+06 1,00E+01 1,00E+10 1,00E+01 1,00E+00
Y-86 1,00E+05 1,00E+01
Y-86m 1,00E+07 1,00E+02
Y-87+ 1,00E+06 1,00E+01
Y-88 1,00E+06 1,00E+01
Y-90 1,00E+05 1,00E+03 3,00E+09 1,00E+03 1,00E+02
Y-91 1,00E+06 1,00E+03 6,00E+09 1,00E+02 1,00E+02
Y-91m 1,00E+06 1,00E+02 2,00E+10 1,00E+02 1,00E+00
Y-92 1,00E+05 1,00E+02 1,00E+02 1,00E+01
Y-93 1,00E+05 1,00E+02 1,00E+02 1,00E+01
Y-94 1,00E+05 1,00E+01
Y-95 1,00E+05 1,00E+01
Zr-86 1,00E+07 1,00E+02
Zr-88 1,00E+06 1,00E+02
Zr-89 1,00E+06 1,00E+01
Zr-93 1,00E+01 1,00E+02
Zr-93+ 1,00E+07 1,00E+03 1,00E+01 1,00E+02
Zr-95 1,00E+06 1,00E+01 2,00E+10 1,00E+00 1,00E+00
Zr-97 1,00E+01
Zr-97+ 1,00E+05 1,00E+01 4,00E+09 1,00E+01 1,00E+00
Nb-88 1,00E+05 1,00E+01




1 2 3 3a 4 5)

Nb-89 1,00E+05 1,00E+01

Nb-90 1,00E+05 1,00E+01

Nb-93m 1,00E+07 1,00E+04 4,00E+11 1,00E+01 1,00E+02
Nb-94 1,00E+06 1,00E+01 7,00E+09 1,00E-01 1,00E+00
Nb-95 1,00E+06 1,00E+01 1,00E+10 1,00E+00 1,00E+00
Nb-97 1,00E+06 1,00E+01 9,00E+09 1,00E+01 1,00E+00
Nb-98 1,00E+05 1,00E+01 1,00E+01 1,00E+00
Mo0-90 1,00E+06 1,00E+01 1,00E+01 1,00E+00
Mo0-93 1,00E+08 1,00E+03 4,00E+11 1,00E+01 1,00E+02
Mo0-99 1,00E+06 1,00E+02 1,00E+10 1,00E+01 1,00E+01
Mo-101 1,00E+06 1,00E+01 1,00E+01

Mo-101+ 1,00E+01 1,00E+00
Tc-93 1,00E+06 1,00E+01

Tc-93m 1,00E+06 1,00E+01

Tc-94 1,00E+06 1,00E+01

Tc-94m 1,00E+05 1,00E+01

Tc-95 1,00E+06 1,00E+01

Tc-95m+ 1,00E+06 1,00E+01

Tc-96 1,00E+06 1,00E+01 4,00E+09 1,00E+00 1,00E+00
Tc-96m 1,00E+07 1,00E+03 4,00E+09 1,00E+03 1,00E+02
Tc-97 1,00E+08 1,00E+03 1,00E+01 1,00E+02
Tc-97m 1,00E+07 1,00E+03 4,00E+11 1,00E+02 1,00E+02
Tc-99 1,00E+07 1,00E+04 4,00E+11 1,00E+00 1,00E+02
Tc-99m 1,00E+07 1,00E+02 1,00E+11 1,00E+02 1,00E+01
Tc-101 1,00E+06 1,00E+02

Tc-104 1,00E+05 1,00E+01

Ru-94 1,00E+06 1,00E+02

Ru-97 1,00E+07 1,00E+02 5,00E+10 1,00E+01 1,00E+01
Ru-103+ 1,00E+06 1,00E+02 2,00E+10 1,00E+00 1,00E+01
Ru-105 1,00E+06 1,00E+01 1,00E+10 1,00E+01 1,00E+00
Ru-106+ 1,00E+05 1,00E+02 2,00E+09 1,00E-01 1,00E+01
Rh-99 1,00E+06 1,00E+01

Rh-99m 1,00E+06 1,00E+01

Rh-100 1,00E+06 1,00E+01

Rh-101 1,00E+07 1,00E+02

Rh-101m 1,00E+07 1,00E+02

Rh-102 1,00E+06 1,00E+01

Rh-102m 1,00E+06 1,00E+02

Rh-103m 1,00E+08 1,00E+04 4,00E+11 1,00E+04 1,00E+02
Rh-105 1,00E+07 1,00E+02 1,00E+11 1,00E+02 1,00E+01
Rh-106m 1,00E+05 1,00E+01

Rh-107 1,00E+06 1,00E+02

Pd-100 1,00E+07 1,00E+02

Pd-101 1,00E+06 1,00E+02

Pd-103+ 1,00E+08 1,00E+03 4,00E+11 1,00E+03 1,00E+02
Pd-107 1,00E+08 1,00E+05

Pd-109 1,00E+06 1,00E+03 2,00E+10 1,00E+02 1,00E+02
Ag-102 1,00E+05 1,00E+01

Ag-103 1,00E+06 1,00E+01

Ag-104 1,00E+06 1,00E+01

Ag-104m 1,00E+06 1,00E+01

Ag-105 1,00E+06 1,00E+02 2,00E+10 1,00E+00 1,00E+00
Ag-106 1,00E+06 1,00E+01

Ag-106m 1,00E+06 1,00E+01

Ag-108m+ 1,00E+06 1,00E+01 7,00E+09 2,00E-01 1,00E+00
Ag-110m 1,00E+06 1,00E+01 4, 00E+09 1,00E+00
Ag-110m+ 1,00E-01 1,00E+00
Ag-111 1,00E+06 1,00E+03 1,00E+02 1,00E+02
Ag-112 1,00E+05 1,00E+01

Ag-115 1,00E+05 1,00E+01

Cd-104 1,00E+07 1,00E+02

Cd-107 1,00E+07 1,00E+03

Cd-109+ 1,00E+06 1,00E+04 3,00E+11 1,00E+00 1,00E+02




1 2 3 3a 4 5)

Cd-113%) 1,00E+06 1,00E+03

Cd-113m 1,00E+06 1,00E+03

Cd-115 1,00E+06 1,00E+02 3,00E+10 1,00E+02 1,00E+01
Cd-115m 1,00E+06 1,00E+03 5,00E+09

Cd-115m+ 2,00E+01 1,00E+02
Cd-117 1,00E+06 1,00E+01

Cd-117m 1,00E+06 1,00E+01

In-109 1,00E+06 1,00E+01

In-110 1,00E+05 1,00E+01

In-111 1,00E+06 1,00E+02 3,00E+10 1,00E+01 1,00E+01
In-112 1,00E+06 1,00E+02

In-113m 1,00E+06 1,00E+02 4,00E+10 1,00E+02 1,00E+01
In-114 1,00E+05 1,00E+03

In-114m+ 1,00E+06 1,00E+02 1,00E+11 1,00E+01 1,00E+01
In-115%) 1,00E+06 1,00E+02

In-115m 1,00E+06 1,00E+02 7,00E+10 1,00E+02 1,00E+01
In-116m 1,00E+05 1,00E+01

In-117 1,00E+06 1,00E+01

In-117m 1,00E+06 1,00E+02

In-119m 1,00E+05 1,00E+02

Sn-110 1,00E+07 1,00E+02

Sn-111 1,00E+06 1,00E+02

Sn-113 1,00E+07 1,00E+03 4,00E+10 1,00E+01
Sn-113+ 1,00E+00 1,00E+01
Sn-117m 1,00E+06 1,00E+02

Sn-119m 1,00E+07 1,00E+03

Sn-121 1,00E+07 1,00E+05

Sn-121m+ 1,00E+07 1,00E+03

Sn-123 1,00E+06 1,00E+03

Sn-123m 1,00E+06 1,00E+02

Sn-125 1,00E+05 1,00E+02 4, 00E+09 1,00E+01 1,00E+01
Sn-126+ 1,00E+05 1,00E+01

Sn-127 1,00E+06 1,00E+01

Sn-128 1,00E+06 1,00E+01

Sh-115 1,00E+06 1,00E+01

Sh-116 1,00E+06 1,00E+01

Sh-116m 1,00E+05 1,00E+01

Sh-117 1,00E+07 1,00E+02

Sh-118m 1,00E+06 1,00E+01

Sh-119 1,00E+07 1,00E+03

Sh-120m 1,00E+06 1,00E+01

Sh-122 1,00E+04 1,00E+02 4,00E+09 1,00E+01 1,00E+01
Sh-124 1,00E+06 1,00E+01 6,00E+09 1,00E+00 1,00E+00
Sh-125+ 1,00E+06 1,00E+02 2,00E+10 1,00E-01 1,00E+01
Sh-126 1,00E+05 1,00E+01

Sh-126m 1,00E+05 1,00E+01

Sh-127 1,00E+06 1,00E+01

Sh-128m 1,00E+05 1,00E+01

Sh-129 1,00E+06 1,00E+01

Sh-130 1,00E+05 1,00E+01

Sh-131 1,00E+06 1,00E+01

Te-116 1,00E+07 1,00E+02

Te-121 1,00E+06 1,00E+01

Te-121m 1,00E+06 1,00E+02

Te-123%) 1,00E+06 1,00E+03

Te-123m 1,00E+07 1,00E+02 8,00E+10 1,00E+00 1,00E+01
Te-125m 1,00E+07 1,00E+03 2,00E+11 1,00E+03 1,00E+02
Te-127 1,00E+06 1,00E+03 2,00E+11 1,00E+03 1,00E+02
Te-127m+ 1,00E+07 1,00E+03 2,00E+11 1,00E+01 1,00E+02
Te-129 1,00E+06 1,00E+02 7,00E+09 1,00E+02 1,00E+01
Te-129m+ 1,00E+06 1,00E+03 8,00E+09 1,00E+01 1,00E+01
Te-131 1,00E+05 1,00E+02 1,00E+02 1,00E+01
Te-131m 1,00E+06 1,00E+01 7,00E+09




1 2 3 3a 4 5)
Te-131m+ 1,00E+01 1,00E+00
Te-132 1,00E+07 1,00E+02 5,00E+09 1,00E+00 1,00E+00
Te-133 1,00E+05 1,00E+01 1,00E+01 1,00E+00
Te-133m 1,00E+05 1,00E+01 1,00E+01
Te-133m+ 1,00E+01 1,00E+00
Te-134 1,00E+06 1,00E+01 1,00E+01 1,00E+00
1-120 1,00E+05 1,00E+01
1-120m 1,00E+05 1,00E+01
1-121 1,00E+06 1,00E+02
1-123 1,00E+07 1,00E+02 6,00E+10 1,00E+02 1,00E+01
1-124 1,00E+06 1,00E+01
1-125 1,00E+06 1,00E+03 2,00E+11 1,00E+02 1,00E+01
1-126 1,00E+06 1,00E+02 2,00E+10 1,00E+01 1,00E+01
1-128 1,00E+05 1,00E+02
1-129 1,00E+05 1,00E+02 1,00E-02 1,00E+00
1-130 1,00E+06 1,00E+01 1,00E+01 1,00E+00
1-131 1,00E+06 1,00E+02 3,00E+10 1,00E+01 1,00E+01
1-132 1,00E+05 1,00E+01 4, 00E+09 1,00E+01 1,00E+00
1-132m 1,00E+06 1,00E+02
1-133 1,00E+06 1,00E+01 7,00E+09 1,00E+01
1-133+ 1,00E+01 1,00E+01
1-134 1,00E+05 1,00E+01 3,00E+09 1,00E+01 1,00E+00
1-135 1,00E+01
1-135+ 1,00E+06 1,00E+01 6,00E+09 1,00E+01 1,00E+00
Xe-120 1,00E+09 1,00E+02
Xe-121 1,00E+09 1,00E+02
Xe-122+ 1,00E+09 1,00E+02
Xe-123 1,00E+09 1,00E+02
Xe-125 1,00E+09 1,00E+03
Xe-127 1,00E+05 1,00E+03
Xe-129m 1,00E+04 1,00E+03
Xe-131m 1,00E+04 1,00E+04 4,00E+11
Xe-133 1,00E+04 1,00E+03 2,00E+11
Xe-133m 1,00E+04 1,00E+03
Xe-135 1,00E+10 1,00E+03 3,00E+10
Xe-135m 1,00E+09 1,00E+02
Xe-138 1,00E+09 1,00E+02
Cs-125 1,00E+04 1,00E+01
Cs-127 1,00E+05 1,00E+02
Cs-129 1,00E+05 1,00E+02 4,00E+10 1,00E+01 1,00E+01
Cs-130 1,00E+06 1,00E+02
Cs-131 1,00E+06 1,00E+03 3,00E+11 1,00E+03 1,00E+02
Cs-132 1,00E+05 1,00E+01 1,00E+10 1,00E+01 1,00E+00
Cs-134 1,00E+04 1,00E+01 1,00E-01 1,00E+00
Cs-134m 1,00E+05 1,00E+03 4,00E+11 1,00E+03 1,00E+02
Cs-135 1,00E+07 1,00E+04 4,00E+11 1,00E+02 1,00E+02
Cs-136 1,00E+05 1,00E+01 1,00E+00 1,00E+00
Cs-137+ 1,00E+04 1,00E+01 1,00E+11 1,00E-01 1,00E+00
Cs-138 1,00E+04 1,00E+01 1,00E+01 1,00E+00
Ba-126 1,00E+07 1,00E+02
Ba-128 1,00E+07 1,00E+02
Ba-131+ 1,00E+06 1,00E+02 2,00E+10 1,00E+01 1,00E+01
Ba-131m 1,00E+07 1,00E+02
Ba-133 1,00E+06 1,00E+02 1,00E+00 1,00E+00
Ba-133m 1,00E+06 1,00E+02
Ba-135m 1,00E+06 1,00E+02
Ba-137m 1,00E+06 1,00E+01
Ba-139 1,00E+05 1,00E+02
Ba-140+ 1,00E+05 1,00E+01 5,00E+09 1,00E+00 1,00E+00
Ba-141 1,00E+05 1,00E+01
Ba-142 1,00E+06 1,00E+01
La-131 1,00E+06 1,00E+01
La-132 1,00E+06 1,00E+01




1 2 3 3a 4 5)
La-135 1,00E+07 1,00E+03
La-137 1,00E+07 1,00E+03
La-138 %) 1,00E+07 1,00E+01
La-140 1,00E+05 1,00E+01 4,00E+09 1,00E+00 1,00E+00
La-141 1,00E+05 1,00E+02
La-142 1,00E+05 1,00E+01
La-143 1,00E+05 1,00E+02
Ce-134 1,00E+07 1,00E+03
Ce-135 1,00E+06 1,00E+01
Ce-137 1,00E+07 1,00E+03
Ce-137m 1,00E+06 1,00E+03
Ce-139 1,00E+06 1,00E+02 7,00E+10 1,00E+00 1,00E+01
Ce-141 1,00E+07 1,00E+02 2,00E+11 1,00E+02 1,00E+01
Ce-143 1,00E+06 1,00E+02 9,00E+09 1,00E+01 1,00E+01
Ce-144+ 1,00E+05 1,00E+02 2,00E+09 1,00E+01 1,00E+02
Pr-136 1,00E+05 1,00E+01
Pr-137 1,00E+06 1,00E+02
Pr-138m 1,00E+06 1,00E+01
Pr-139 1,00E+07 1,00E+02
Pr-142 1,00E+05 1,00E+02 4,00E+09 1,00E+02 1,00E+01
Pr-142m 1,00E+09 1,00E+07
Pr-143 1,00E+06 1,00E+04 3,00E+10 1,00E+03 1,00E+02
Pr-144 1,00E+05 1,00E+02
Pr-145 1,00E+05 1,00E+03
Pr-147 1,00E+05 1,00E+01
Nd-136 1,00E+06 1,00E+02
Nd-138 1,00E+07 1,00E+03
Nd-139 1,00E+06 1,00E+02
Nd-139m 1,00E+06 1,00E+01
Nd-141 1,00E+07 1,00E+02
Nd-147 1,00E+06 1,00E+02 6,00E+10 1,00E+02 1,00E+01
Nd-149 1,00E+06 1,00E+02 6,00E+09 1,00E+02 1,00E+01
Nd-151 1,00E+05 1,00E+01
Pm-141 1,00E+05 1,00E+01
Pm-143 1,00E+06 1,00E+02
Pm-144 1,00E+06 1,00E+01
Pm-145 1,00E+07 1,00E+03
Pm-146 1,00E+06 1,00E+01
Pm-147 1,00E+07 1,00E+04 4,00E+13 1,00E+03 1,00E+02
Pm-148 1,00E+05 1,00E+01
Pm-148m+ 1,00E+06 1,00E+01
Pm-149 1,00E+06 1,00E+03 2,00E+10 1,00E+03 1,00E+02
Pm-150 1,00E+05 1,00E+01
Pm-151 1,00E+06 1,00E+02
Sm-141 1,00E+05 1,00E+01
Sm-141m 1,00E+06 1,00E+01
Sm-142 1,00E+07 1,00E+02
Sm-145 1,00E+07 1,00E+02
Sm-146 1,00E+05 1,00E+01
Sm-147 %) 1,00E+04 1,00E+01
Sm-151 1,00E+08 1,00E+04 4 00E+11 1,00E+03 1,00E+02
Sm-153 1,00E+06 1,00E+02 9,00E+10 1,00E+02 1,00E+01
Sm-155 1,00E+06 1,00E+02
Sm-156 1,00E+06 1,00E+02
Eu-145 1,00E+06 1,00E+01
Eu-146 1,00E+06 1,00E+01
Eu-147 1,00E+06 1,00E+02
Eu-148 1,00E+06 1,00E+01
Eu-149 1,00E+07 1,00E+02
Eu-150 1,00E+06 1,00E+01
Eu-152 1,00E+06 1,00E+01 1,00E+10 1,00E-01 1,00E+00
Eu-152m 1,00E+06 1,00E+02 8,00E+09 1,00E+02 1,00E+01
Eu-154 1,00E+06 1,00E+01 9,00E+09 1,00E-01 1,00E+00




1 2 3 3a 4 5)
Eu-155 1,00E+07 1,00E+02 2,00E+11 1,00E+00 1,00E+01
Eu-156 1,00E+06 1,00E+01
Eu-157 1,00E+06 1,00E+02
Eu-158 1,00E+05 1,00E+01
Gd-145 1,00E+05 1,00E+01
Gd-146+ 1,00E+06 1,00E+01
Gd-147 1,00E+06 1,00E+01
Gd-148 1,00E+04 1,00E+01
Gd-149 1,00E+06 1,00E+02
Gd-151 1,00E+07 1,00E+02
Gd-1527) 1,00E+04 1,00E+01
Gd-153 1,00E+07 1,00E+02 1,00E+12 1,00E+01 1,00E+01
Gd-159 1,00E+06 1,00E+03 3,00E+10 1,00E+02 1,00E+02
Th-147 1,00E+06 1,00E+01
Th-149 1,00E+06 1,00E+01
Th-150 1,00E+06 1,00E+01
Th-151 1,00E+06 1,00E+01
Th-153 1,00E+07 1,00E+02
Th-154 1,00E+06 1,00E+01
Th-155 1,00E+07 1,00E+02
Th-156 1,00E+06 1,00E+01
Th-156m 1,00E+07 1,00E+03
Th-157 1,00E+07 1,00E+04
Th-158 1,00E+06 1,00E+01
Th-160 1,00E+06 1,00E+01 1,00E+10 1,00E+00 1,00E+00
Th-161 1,00E+06 1,00E+03
Dy-155 1,00E+06 1,00E+01
Dy-157 1,00E+06 1,00E+02
Dy-159 1,00E+07 1,00E+03
Dy-165 1,00E+06 1,00E+03 9,00E+09 1,00E+03 1,00E+02
Dy-166 1,00E+06 1,00E+03 9,00E+09 1,00E+02
Dy-166+ 1,00E+02 1,00E+01
Ho-155 1,00E+06 1,00E+02
Ho-157 1,00E+06 1,00E+02
Ho-159 1,00E+06 1,00E+02
Ho-161 1,00E+07 1,00E+02
Ho-162 1,00E+07 1,00E+02
Ho-162m 1,00E+06 1,00E+01
Ho-164 1,00E+06 1,00E+03
Ho-164m 1,00E+07 1,00E+03
Ho-166 1,00E+05 1,00E+03 4,00E+09 1,00E+02 1,00E+02
Ho-166m 1,00E+06 1,00E+01
Ho-167 1,00E+06 1,00E+02
Er-161 1,00E+06 1,00E+01
Er-165 1,00E+07 1,00E+03
Er-169 1,00E+07 1,00E+04 4,00E+11 1,00E+03 1,00E+02
Er-171 1,00E+06 1,00E+02 8,00E+09 1,00E+02 1,00E+01
Er-172 1,00E+06 1,00E+02
Tm-162 1,00E+06 1,00E+01
Tm-166 1,00E+06 1,00E+01
Tm-167 1,00E+06 1,00E+02
Tm-170 1,00E+06 1,00E+03 2,00E+13 1,00E+02 1,00E+02
Tm-171 1,00E+08 1,00E+04 4,00E+11 1,00E+03 1,00E+02
Tm-172 1,00E+06 1,00E+02
Tm-173 1,00E+06 1,00E+02
Tm-175 1,00E+06 1,00E+01
Ybh-162 1,00E+07 1,00E+02
Yb-166 1,00E+07 1,00E+02
Yb-167 1,00E+06 1,00E+02
Yb-169 1,00E+07 1,00E+02 3,00E+11
Yb-175 1,00E+07 1,00E+03 3,00E+11 1,00E+02 1,00E+02
Yb-177 1,00E+06 1,00E+02
Yb-178 1,00E+06 1,00E+03




1 2 3 3a 4 5)
Lu-169 1,00E+06 1,00E+01
Lu-170 1,00E+06 1,00E+01
Lu-171 1,00E+06 1,00E+01
Lu-172 1,00E+06 1,00E+01
Lu-173 1,00E+07 1,00E+02
Lu-174 1,00E+07 1,00E+02
Lu-174m 1,00E+07 1,00E+02
Lu-176?) 1,00E+06 1,00E+02
Lu-176m 1,00E+06 1,00E+03
Lu-177 1,00E+07 1,00E+03 3,00E+11 1,00E+02 1,00E+02
Lu-177m 1,00E+06 1,00E+01
Lu-178 1,00E+05 1,00E+02
Lu-178m 1,00E+05 1,00E+01
Lu-179 1,00E+06 1,00E+03
Hf-170 1,00E+06 1,00E+02
Hf-172+ 1,00E+06 1,00E+01
Hf-173 1,00E+06 1,00E+02
Hf-175 1,00E+06 1,00E+02
Hf-177m 1,00E+05 1,00E+01
Hf-178m 1,00E+06 1,00E+01
Hf-179m 1,00E+06 1,00E+01
Hf-180m 1,00E+06 1,00E+01
Hf-181 1,00E+06 1,00E+01 2,00E+10 1,00E+00 1,00E+00
Hf-182 1,00E+06 1,00E+02
Hf-182m 1,00E+06 1,00E+01
Hf-183 1,00E+06 1,00E+01
Hf-184 1,00E+06 1,00E+02
Ta-172 1,00E+06 1,00E+01
Ta-173 1,00E+06 1,00E+01
Ta-174 1,00E+06 1,00E+01
Ta-175 1,00E+06 1,00E+01
Ta-176 1,00E+06 1,00E+01
Ta-177 1,00E+07 1,00E+02
Ta-178 1,00E+06 1,00E+01
Ta-179 1,00E+07 1,00E+03
Ta-180?) 1,00E+06 1,00E+01
Ta-180m 1,00E+07 1,00E+03
Ta-182 1,00E+04 1,00E+01 9,00E+09 1,00E-01 1,00E+00
Ta-182m 1,00E+06 1,00E+02
Ta-183 1,00E+06 1,00E+02
Ta-184 1,00E+06 1,00E+01
Ta-185 1,00E+05 1,00E+02
Ta-186 1,00E+05 1,00E+01
W-176 1,00E+06 1,00E+02
W-177 1,00E+06 1,00E+01
W-178+ 1,00E+06 1,00E+01
W-179 1,00E+07 1,00E+02
W-181 1,00E+07 1,00E+03 3,00E+11 1,00E+01 1,00E+02
W-185 1,00E+07 1,00E+04 4,00E+11 1,00E+03 1,00E+02
W-187 1,00E+06 1,00E+02 2,00E+10 1,00E+01 1,00E+01
W-188+ 1,00E+05 1,00E+02
Re-177 1,00E+06 1,00E+01
Re-178 1,00E+06 1,00E+01
Re-181 1,00E+06 1,00E+01
Re-182 1,00E+06 1,00E+01
Re-184 1,00E+06 1,00E+01
Re-184m 1,00E+06 1,00E+02
Re-186 1,00E+06 1,00E+03 2,00E+10 1,00E+03 1,00E+02
Re-186m 1,00E+07 1,00E+03
Re-187%) 1,00E+09 1,00E+06
Re-188 1,00E+05 1,00E+02 4,00E+09 1,00E+02 1,00E+01
Re-188m 1,00E+07 1,00E+02
Re-189+ 1,00E+06 1,00E+02




1 2 3 3a 4 5

0s-180 1,00E+07 1,00E+02

0s-181 1,00E+06 1,00E+01

0s5-182 1,00E+06 1,00E+02

0s-185 1,00E+06 1,00E+01 1,00E+10 1,00E+00 1,00E+00
0Os-189m 1,00E+07 1,00E+04

0s-191 1,00E+07 1,00E+02 1,00E+11 1,00E+02 1,00E+01
0s5-191m 1,00E+07 1,00E+03 4,00E+11 1,00E+03 1,00E+02
0s-193 1,00E+06 1,00E+02 2,00E+10 1,00E+02 1,00E+01
0s-194+ 1,00E+05 1,00E+02

Ir-182 1,00E+05 1,00E+01

Ir-184 1,00E+06 1,00E+01

Ir-185 1,00E+06 1,00E+01

Ir-186 1,00E+06 1,00E+01

Ir-187 1,00E+06 1,00E+02

Ir-188 1,00E+06 1,00E+01

Ir-189+ 1,00E+07 1,00E+02

Ir-190+ 1,00E+06 1,00E+01 7,00E+09 1,00E+00 1,00E+00
Ir-192 1,00E+04 1,00E+01 8,00E+10 1,00E+00 1,00E+00
Ir-192m 1,00E+07 1,00E+02

Ir-193m 1,00E+07 1,00E+04

Ir-194 1,00E+05 1,00E+02 3,00E+09 1,00E+02 1,00E+01
Ir-194m 1,00E+06 1,00E+01

Ir-195 1,00E+06 1,00E+02

Ir-195m 1,00E+06 1,00E+02

Pt-186 1,00E+06 1,00E+01

Pt-188+ 1,00E+06 1,00E+01

Pt-189 1,00E+06 1,00E+02

Pt-191 1,00E+06 1,00E+02 4,00E+10 1,00E+01 1,00E+01
Pt-193 1,00E+07 1,00E+04 4,00E+11

Pt-193m 1,00E+07 1,00E+03 4 00E+11 1,00E+03 1,00E+02
Pt-195m 1,00E+06 1,00E+02

Pt-197 1,00E+06 1,00E+03 2,00E+11 1,00E+03 1,00E+02
Pt-197m 1,00E+06 1,00E+02 1,00E+11 1,00E+02 1,00E+01
Pt-199 1,00E+06 1,00E+02

Pt-200 1,00E+06 1,00E+02

Au-193 1,00E+07 1,00E+02

Au-194 1,00E+06 1,00E+01

Au-195 1,00E+07 1,00E+02

Au-198 1,00E+06 1,00E+02 1,00E+10 1,00E+01 1,00E+01
Au-198m 1,00E+06 1,00E+01

Au-199 1,00E+06 1,00E+02 1,00E+11 1,00E+02 1,00E+01
Au-200 1,00E+05 1,00E+02

Au-200m 1,00E+06 1,00E+01

Au-201 1,00E+06 1,00E+02

Hg-193 1,00E+06 1,00E+02

Hg-193m 1,00E+06 1,00E+01

Hg-194+ 1,00E+06 1,00E+01

Hg-195 1,00E+06 1,00E+02

Hg-195m+ 1,00E+06 1,00E+02

Hg-197 1,00E+07 1,00E+02 2,00E+11 1,00E+02 1,00E+01
Hg-197m 1,00E+06 1,00E+02 1,00E+11 1,00E+02 1,00E+01
Hg-203 1,00E+05 1,00E+02 5,00E+10 1,00E+01 1,00E+01
TI-194 1,00E+06 1,00E+01

T1-194m 1,00E+06 1,00E+01

TI-195 1,00E+06 1,00E+01

TI-197 1,00E+06 1,00E+02

TI-198 1,00E+06 1,00E+01

TI-198m 1,00E+06 1,00E+01

TI-199 1,00E+06 1,00E+02

T1-200 1,00E+06 1,00E+01 9,00E+09 1,00E+01 1,00E+00
TI-201 1,00E+06 1,00E+02 1,00E+11 1,00E+02 1,00E+01
T1-202 1,00E+06 1,00E+02 2,00E+10 1,00E+01 1,00E+01
T1-204 1,00E+04 1,00E+04 1,00E+11 1,00E+00 1,00E+02




1 2 3 3a 4 5
Pb-195m 1,00E+06 1,00E+01
Pb-198 1,00E+06 1,00E+02
Pb-199 1,00E+06 1,00E+01
Pb-200 1,00E+06 1,00E+02
Pb-201 1,00E+06 1,00E+01
Pb-202 1,00E+06 1,00E+03
Pb-202m 1,00E+06 1,00E+01
Pb-203 1,00E+06 1,00E+02 4,00E+10 1,00E+01 1,00E+01
Pb-205 1,00E+07 1,00E+04
Pb-209 1,00E+06 1,00E+05
Pb210+ 3,00E-02 1,00E+00
Pb-210++ 1,00E+04 1,00E+01 1,00E+10 2,00E-02 1,00E+00
Pb-211 1,00E+06 1,00E+02
Pb-212 1,00E+07 1,00E+02 1,00E+01 1,00E+00
Pb-212+ 1,00E+05 1,00E+01 7,00E+09 1,00E+00
Pb-214 1,00E+06 1,00E+02
Bi-200 1,00E+06 1,00E+01
Bi-201 1,00E+06 1,00E+01
Bi-202 1,00E+06 1,00E+01
Bi-203 1,00E+06 1,00E+01
Bi-205 1,00E+06 1,00E+01
Bi-206 1,00E+05 1,00E+01 3,00E+09 1,00E+00 1,00E+00
Bi-207 1,00E+06 1,00E+01 7,00E+09 1,00E-01 1,00E+00
Bi-210 1,00E+06 1,00E+03 1,00E+10 1,00E+03 1,00E+02
Bi-210m 1,00E+05 1,00E+01 6,00E+09
Bi-212+ 1,00E+05 1,00E+01 7,00E+09 1,00E+01 1,00E+00
Bi-213 1,00E+06 1,00E+02
Bi-214 1,00E+05 1,00E+01
P0-203 1,00E+06 1,00E+01 1,00E+01 1,00E+00
P0-205 1,00E+06 1,00E+01 1,00E+01 1,00E+00
P0-206 1,00E+06 1,00E+01
Po-207 1,00E+06 1,00E+01 1,00E+01 1,00E+00
Po-208 1,00E+04 1,00E+01
Po-209 1,00E+04 1,00E+01
Po-210 1,00E+04 1,00E+01 4,00E+11 4,00E-02 1,00E+00
At-207 1,00E+06 1,00E+01
At-211 1,00E+07 1,00E+03 2,00E+11 1,00E+03 1,00E+01
Rn-220+ 1,00E+07 1,00E+04
Rn-222+ 1,00E+08 1,00E+01 3,00E+09
Fr-222 1,00E+05 1,00E+03
Fr-223 1,00E+06 1,00E+02
Ra-223+ 1,00E+05 1,00E+02 4,00E+09 5,00E-01 1,00E+00
Ra-224+ 1,00E+05 1,00E+01 4,00E+09 1,00E+01 1,00E+00
Ra-225 1,00E+05 1,00E+02 2,00E+09 1,00E+01 1,00E-01
Ra-226+ 3,00E-02 1,00E+00
Ra-226++ 1,00E+04 1,00E+01 4,00E+10 1,00E-02 1,00E+00
Ra-227 1,00E+06 1,00E+02 1,00E+02 1,00E+01
Ra-228+ 1,00E+05 1,00E+01 6,00E+09 7,00E-02 1,00E+00
Ac-224 1,00E+06 1,00E+02
Ac-225+ 1,00E+04 1,00E+01
Ac-226 1,00E+05 1,00E+02
Ac-227+ 1,00E+03 1,00E-01 1,00E-01 1,00E+00
Ac-227++ 7,00E-03 1,00E+00
Ac-228 1,00E+06 1,00E+01 6,00E+09 1,00E+01 1,00E+00
Th-226 1,00E+03
Th-226+ 1,00E+07 1,00E+03 1,00E+03 1,00E+01
Th-227 1,00E+04 1,00E+01 1,00E+11 2,00E-01 1,00E-01
Th-228+ 1,00E+04 1,00E+00 5,00E+09 1,00E-01 1,00E-01
Th-229+ 1,00E+03 1,00E+00 5,00E+10 1,00E-01 1,00E-01
Th-230 1,00E+04 1,00E+00 1,00E+11 5,00E-02 1,00E-01
Th-231 1,00E+07 1,00E+03 4,00E+11 1,00E+03 1,00E+02




1 2 3 3a 4 5
Th-232 1,00E+04 1,00E+01 3,00E-02 1,00E-01
Th-232sec 1,00E+03 1,00E+00 1,00E+00%)

Th-234+ 1,00E+05 1,00E+03 3,00E+09 1,00E+01 1,00E+02
Pa-227 1,00E+06 1,00E+03

Pa-228 1,00E+06 1,00E+01

Pa-230 1,00E+06 1,00E+01 2,00E+10 1,00E+01 1,00E+00
Pa-231 1,00E+03 1,00E+00 4,00E+10 7,00E-03 1,00E-02
Pa-232 1,00E+06 1,00E+01

Pa-233 1,00E+07 1,00E+02 5,00E+10 1,00E+01 1,00E+01
Pa-234 1,00E+06 1,00E+01

U-230+ (M) D) 1,00E+05 1,00E+01 4,00E+11 1,00E+01 1,00E-01
U-230+(S) ©) 1,00E+05 1,00E+01 3,00E+11 1,00E+01 1,00E-01
U-231 1,00E+07 1,00E+02 1,00E+02 1,00E+01
U-232 (M)") 1,00E+04 1,00E+01 4,00E+11 1,00E-01 1,00E-01
U-232 (S) ©) 1,00E+04 1,00E+01 1,00E+11 1,00E-01 1,00E-01
U-232+ 1,00E+03 1,00E+00 4,00E-02 1,00E-01
U-233 1,00E+04 1,00E+01 4,00E+11 1,00E+00 1,00E+00
U-234 1,00E+04 1,00E+01 4,00E+11 5,00E-01 1,00E+00
U-235+ 1,00E+04 1,00E+01 3,00E-01 1,00E+00
U-236 1,00E+04 1,00E+01 4,00E+11 1,00E+01 1,00E+00
U-237 1,00E+06 1,00E+02 1,00E+02 1,00E+01
U-238+ 1,00E+04 1,00E+01 6,00E-01 1,00E+00
U-238 sec 1,00E+03 1,00E+00 1,00E+002)

U-239 1,00E+06 1,00E+02 1,00E+02 1,00E+02
U-240 1,00E+07 1,00E+03 1,00E+02 1,00E+01
U-240+ 1,00E+06 1,00E+01

Np-232 1,00E+06 1,00E+01

Np-233 1,00E+07 1,00E+02

Np-234 1,00E+06 1,00E+01

Np-235 1,00E+07 1,00E+03

Np-236 1,00E+07 1,00E+03

Np-236m 1,00E+05 1,00E+02

Np-237+ 1,00E+03 1,00E+00 2,00E+11 1,00E+00 1,00E-01
Np-238 1,00E+06 1,00E+02

Np-239 1,00E+07 1,00E+02 7,00E+10 1,00E+02 1,00E+01
Np-240 1,00E+06 1,00E+01 1,00E+01 1,00E+00
Pu-234 1,00E+07 1,00E+02 1,00E+02 1,00E+01
Pu-235 1,00E+07 1,00E+02 1,00E+02 1,00E+01
Pu-236 1,00E+04 1,00E+01 3,00E+11 1,00E+00 1,00E-01
Pu-237 1,00E+07 1,00E+03 2,00E+11 1,00E+02 1,00E+02
Pu-238 1,00E+04 1,00E+00 6,00E+10 1,00E-01 1,00E-01
Pu-239 % 1,00E+04 1,00E+00 6,00E+10 1,00E-01 1,00E-01
Pu-240 1,00E+03 1,00E+00 1,00E+11 1,00E-01 1,00E-01
Pu-241 1,00E+05 1,00E+02 4,00E+11 1,00E+01 1,00E+01
Pu-242 1,00E+04 1,00E+00 1,00E+11 1,00E-01 1,00E-01
Pu-243 1,00E+07 1,00E+03 1,00E+03 1,00E+02
Pu-244+ 1,00E+04 1,00E+00 4,00E+09 1,00E-01 1,00E-01
Pu-245 1,00E+06 1,00E+02

Pu-246 1,00E+06 1,00E+02

Am-237 1,00E+06 1,00E+02

Am-238 1,00E+06 1,00E+01

Am-239 1,00E+06 1,00E+02

Am-240 1,00E+06 1,00E+01

Am-241 1,00E+04 1,00E+00 6,00E+10 1,00E-01 1,00E-01
Am-242 1,00E+06 1,00E+03 1,00E+03 1,00E+02
Am242m+ 1,00E+04 1,00E+00 1,00E+11 1,00E-01 1,00E-01
Am-243+ 1,00E+03 1,00E+00 5,00E+10 1,00E-01 1,00E-01
Am-244 1,00E+06 1,00E+01

Am-244m 1,00E+07 1,00E+04

Am-245 1,00E+06 1,00E+03

Am-246 1,00E+05 1,00E+01

Am-246m 1,00E+06 1,00E+01




1 2 3 3a 4 5
Cm-238 1,00E+07 1,00E+02
Cm-240 1,00E+05 1,00E+02
Cm-241 1,00E+06 1,00E+02
Cm-242 1,00E+05 1,00E+02 4,00E+11 1,00E+01 1,00E+00
Cm-243 1,00E+04 1,00E+00 9,00E+10 1,00E+00 1,00E-01
Cm-244 1,00E+04 1,00E+01 5,00E+10 1,00E+00 1,00E-01
Cm-245 1,00E+03 1,00E+00 9,00E+10 1,00E-01 1,00E-01
Cm-246 1,00E+03 1,00E+00 9,00E+10 1,00E-01 1,00E-01
Cm-247+ 1,00E+04 1,00E+00 3,00E+10 1,00E-01 1,00E-01
Cm-248 1,00E+03 1,00E+00 2,00E+08 1,00E-01 1,00E-02
Cm-249 1,00E+06 1,00E+03
Cm-250 1,00E+03 1,00E-01
Bk-245 1,00E+06 1,00E+02
Bk-246 1,00E+06 1,00E+01
Bk-247 1,00E+04 1,00E+00
Bk-249 1,00E+06 1,00E+03 4,00E+11 1,00E+02 1,00E+01
Bk-250 1,00E+06 1,00E+01
Cf-244 1,00E+07 1,00E+04
Cf-246 1,00E+06 1,00E+03 1,00E+03 1,00E+01
Cf-248 1,00E+04 1,00E+01 4,00E+11 1,00E+00 1,00E+00
Cf-249 1,00E+03 1,00E+00 3,00E+10 1,00E-01 1,00E-01
Cf-250 1,00E+04 1,00E+01 2,00E+11 1,00E+00 1,00E-01
Cf-251 1,00E+03 1,00E+00 7,00E+10 1,00E-01 1,00E-01
Cf-252 1,00E+04 1,00E+01 2,00E+10 1,00E+00 1,00E-01
Cf-253+ 1,00E+05 1,00E+02 4 00E+11 1,00E+02 1,00E+00
Cf-254 1,00E+03 1,00E+00 1,00E+07 1,00E+00 1,00E-01
Es-250 1,00E+06 1,00E+02
Es-251 1,00E+07 1,00E+02
Es-253 1,00E+05 1,00E+02 1,00E+02 1,00E+00
Es-254+ 1,00E+04 1,00E+01 1,00E-01 1,00E+00
Es-254m 1,00E+06 1,00E+02 1,00E+01
Es-254m+ 1,00E+06 1,00E+02 1,00E+01 1,00E+00
Fm-252 1,00E+06 1,00E+03
Fm-253 1,00E+06 1,00E+02
Fm-254 1,00E+07 1,00E+04 1,00E+04 1,00E+02
Fm-255 1,00E+06 1,00E+03 1,00E+02 1,00E+01
Fm-257 1,00E+05 1,00E+01
Md-257 1,00E+07 1,00E+02
Md-258 1,00E+05 1,00E+02
Poznamky :

Radionuklidy uvedené vtabulke ¢. 1 spriponou +, ++, sec su materské radionuklidy v rovnovahe sich dcérskymi
radionuklidmi. V tom pripade sa hodnoty aktivit a hmotnostnych aktivit vztahuju nielen na tieto radionuklidy samotné, ale
reprezentuju tieto radionuklidy v rovnovahe s tymi ich produktmi radioaktivnej premeny, ktoré su uvedené v tabulke ¢. 2
stipci 2.
Za malé mnozstvo radioaktivneho materialu sa povazuje mnozstvo mensie ako 1 tona.
1y oslobodzujt sa draselné soli v mnoZstvich menej ako 1 tona.
) hodnota oslobodzovacej trovne alebo hodnotauvoliiovacej trovne prirodného radionuklidu v pevnych materialoch

v trvalej rovnovéhe s jeho dcérskymi produktmi, ktoré st uvedené v tabul’ke ¢. 2.
#) ak sa tento radionuklid vyskytuje v prirode, jeho mnoZzstvav prirode nie st obmedzované.
®) urdn v chemickej forme UO3, UF4, UCls a v hexavalentnych zladeninach.

°) urén v chemickej forme a zliiGeninach inych, ako je uvedené v °).
%) zahfiia aj neutrénové Ziaride s bery liom.



Tabulka ¢. 2 Materské radionuklidy, ktorych hodnoty aktivity a hmotnostnej aktivity
uvedené v tabul’ke ¢. 1 st v radioaktivnej rovnovahe s produktmi ich

radioaktivnej premeny

rgl([‘?(t)?::::l); d Zahrnuté produkty radioaktivnej premeny
Mg-28+ Al-28

Ca-47+ Sc-47

Ti-44+ Sc-44

Fe-60+ Co-60m
Zn-69m+ Zn-69

Ge-68+ Ga-68

Rb-83+ Kr-83m

Sr-82+ Rb-82

Sr-90+ Y-90

Y-87+ Sr-87m

Zr-93+ Nb-93m

Zr-97+ Nb-97, Nb-97m
Mo-101+ Tc-100

Tc-95m+ Tc-95

Ru-103+ Rh-102m
Ru-106+ Rh-106

Pd-103+ Rh-106
Ag-108m+ Ag-108
Ag-110m+ Ag-110

Cd-109+ Ag-109m
Cd-115m+ In-115m
In-114m+ In-114

Sn-113+ In-113m
Sn-121m+ Sn-121

Sn-126+ Sh-126m
Sh-125+ Te-125m
Te-127m+ Te-127
Te-129m+ Te-129
Te-131m+ Te-131
Te-133m+ Te-133

1-133+ Xe-133, Xe-133m
1-135+ Xe-135, Xe-135m
Xe-122+ 1-122

Cs-137+ Ba-137m
Ba-131+ Cs-131

Ba-140+ La-140

Ce-144+ Pr-144, Pr-144m
Pm-148m+ Pm-148

Gd-146+ Eu-146

Dy-166+ Ho-166

Hf-172+ Lu-172

W-178+ Ta-178

W-188+ Re-188

Re-189+ 0s-189m
0s-194+ Ir-194

Ir-189 0s-189m

Ir-190+ 0s-190m
Pt-188+ Ir-188

Hg-194+ Au-194
Hg-195m+ Hg-195

Pb-210+ Bi-210

Pb-210++ Bi-210, Po-210
Pb-212+ Bi-212, T1-208, Po-212
Bi-212+ TI-208, Po-212
Rn-220+ Po-216

Rn-222+ Po-218, Pb-214, Bi-214, Po-214
Ra-223+ Rn-219, Po-215, Pb-211, Bi-211, TI-207,Po-211
Ra-224+ Rn-220, Po-216, Pb-212, Bi-212, TI1-208, Po-212




Matersky Zahrnuté produkty radioaktivnej premeny

radionuklid

Ra-226 Rn-222, Po-218, Pb-214, Bi-214, Po-214

Ra-226++ Rn-222, Po-218, Pb-214, Bi-14, Pb-210, Bi-210, P0-210, Po-214 Ra-228+ Ac-228
Ac-225+ Fr-221, At-217, Bi-213, Po-213, T1-209, Pb-209

AcC-227+ Fr-223

Ac-227++ Fr-223, Th-227,Ra-223, Rn-219, Po-215, Ph-211, Bi-211, TI-207, Po-211

Th-226+ Ra-222, Rn-218, Po-214

Th-228+ Ra-224, Rn-220, Po-216, Pb-212, Bi-212, TI-208, Po-212

Th-229+ Ra-225, Ac-225, Fr-221, At-217, Bi-213, T1-209, Po-213, Pb-209

Th-232sec Ra-228, Ac-228, Th-228, Ra-224, Rn-220, Po-216, Pb-212, Bi-212, TI-208, Po-212

Th-234+ Pa-234m, Pa-234

U-230+ Th-226, Ra-222, Rn-218, Po-214

U-232+ Th-228, Ra-224, Rn-220, P0-216, Pb-212, Bi-212, T1-208, P0-212

U-235+ Th-231

U-238+ Th-234, Pa-234m, Pa-234

U-238sec | Th-234, Pa-234m, U-234, Th-230, Ra-226, Rn-222, P0-218, Pb-214, Bi-214, Pb-210, Bi-210, P0-210, Po-214
U-240+ Np-240, Np-240m

Np-237+ Pa-233

PU-244+ U-240, Np-240m, Np-240

Am-242m+ | Np-238, Am-242

Am-243+ | Np-239

Cm-247+ Pu-243

Cf-253+ Cm-249

Es-254+ Bk-250

Es-254m+ Bk-250, Fm-254

Tabulka ¢. 3 Najvys$sie pripustné hodnoty povrchovej radioaktivnej kontaminacie

na pracovisku so zdrojmi ionizujiceho Ziarenia

Miesto radioaktivnej kontaminacie Typ radioaktivneho Ziari¢a Plo¥ni aktivita
(Bg.cm?)
) Radioaktivny ziari¢ emitujici ziarenie beta
Povrchy podlah, stien, stropov, nabytku, alebo gama a nizko toxicky radioaktivny ziari¢ 4,00
zariadenia a podobne v kontrolovanom emitujuci Ziarenie alfa

pasme pracovisk.

VonkajSie povrchy osobnych ochrannych
pracovnych prostriedkov. Iny radioaktivny Ziari¢ emitujici Ziarenie alfa 0,40

Réadioaktivny Zziari¢ emitujici ziarenie beta
Povrch tela a Vnﬁtomépovrchy osobn}'lch alebo gama a nizko tOXiCk}" rédioaktivny Ziari¢ 0,40
ochranny ch pracovny ch prostriedkov. emitujuci Ziarenie alfa

Pracovné povrchy mimo kontrolovaného

pastma. Iny radioaktivny ziari¢ emitujiici Ziarenie alfa 0,04

Poznamky:
Nizko toxicky radioaktivny ziari¢ emitujici ziarenie alfa je

1. prirodny uran, ochudobneny uran, prirodné térium, Th-228, Th-230, Th-232, U-235 a U-238 obsiahnuté v rudach alebo

chemickych koncentratoch,

2. radioaktivny Ziari¢ emitujuci Ziarenie alfa s pol¢asom premeny krat§im ako 10 dni.

Hodnoty plosnej aktivity povrchovej radioaktivnej kontaminacie sa vztahuji na nefixovanii kontaminéciu, ak povrchova
kontaminacia povrchu podlah, stien, stropov, nabytku a iného zariadenia v kontrolovanom péasme pracoviska vznikla
v dosledku predvidanych spdsobov pouzivania zdroja ionizujiceho Ziarenia.
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