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A1519N 1 handling safety factor, f,

Process Factor

Storage(stock solution) 0.01
Very simple wet operations 0.1
Normal chemical operations 1

Complex wet operations with risk of spills 10
Simple dry operations 10
Handling of volatile compounds 100
Dry and dusty operations 100
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A1519% 2 Protection safety factor, f

Protection Measure Factor
Open bench operations 1
Fume hood 0.1
Glove Box 0.01

A A =* 9 v A A a =) Y a oA = o
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process A{(Bq)
Open bench operation Fume hood Glove box
1. storage(stock solution) 10/ (), jun 100/ e(g); s 1000/ e(g);
2. very simple wet operation 1/ e(g); o 10/ (), jun 100/ e(g); 1up
3. normal chemical operation 0.1/ e(g); 1/ e(g); 10/ e(g); i
4. complex wet operations with 0.01/ e(g); 0.1/ e(g); 1/ e(g);
risk of spills
5. simple dry operations 0.01/ e(g); 0.1/ e(g); 1/ e(g);
6. handling of volatile 0.001/ e(g); 0.01/ e(g); 0.1/ e(g); o
compounds
7. dry and dusty operation 0.001/ e(g); 0.01/ e(g); i 0.1/ e(g); o
nngasiIdlumand 3 dleunumm e(g) ,, vosmssdvianegadlilugaands e ldm
Amnses amgavetassean1Flunssuaumaiien auaisaseianeynnadaniaad 4-8
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1u p] SIERK storage (stock solution) TREREA (B

radionuclide | type A, fITAMAD = 1 Um A, fiTAMAD = 5 Lm
(Bg) (Bg)
Open bench | Fume hood Glove box Open bench | Fume hood Glove box

H-3* F 1.61x10" 1.61x10" 1.61x10" - - -

M 2.22x10" 2.22x10" 2.22x10" - - -

S 3.85x10" 3.85x10" 3.85x10" - - -
C-14* F 5.00x10" 5.00x10" 5.00x10" - - -

M 5.00x10 5.00x10" 5.00x10" - - -

S 1.72x10° 1.72x10" 1.72x10" - - -
F-18 F 3.57x10" 3.57x10" 3.57x10" 1.85x10" 1.85x10" 1.85x10"

M 1.79x10" 1.79x10" 1.79x10" 1.12x10" 1.12x10" 1.12x10"

S 1.69x10" 1.69x10" 1.69x10" 1.08x10" 1.08x10" 1.08x10"
Na-22 F 7.69x10 7.69x10" 7.69x10" 5.00x10° 5.00x10" 5.00x10"
Na-24 F 3.70x10" 3.70x10" 3.70x10" 1.89x10" 1.89x10" 1.89x10"
pP-32 F 1.30x10" 1.30x10" 1.30x10" 9.09x10° 9.09x10" 9.09x10"

M 2.86x10° 2.86x10" 2.86x10" 3.45x10° 3.45x10" 3.45x10"
P-33 F 1.06x10" 1.06x10" 1.06x10" 6.67x10" 6.67x10" 6.67x10"

M 6.25x10° 6.25x10" 6.25x10" 7.69x10° 7.69x10" 7.69x10"
8- F 1.89x10" 1.89x10" 1.89x10" 1.22x10" 1.22x10" 1.22x10"
35(inorganic) | M 6.25x10° 6.25x10" 6.25x10" 8.33x10° 8.33x10" 8.33x10"
C1-36 F 3.03x10" 3.03x10" 3.03x10" 2.04x10" 2.04x10" 2.04x10"

M 1.28x10° 1.28x10" 1.28x10" 1.89x10° 1.89x10" 1.89x10"
K-42 F 8.33x10" 8.33x10" 8.33x10" 5.00x10" 5.00x10" 5.00x10"
Ca-45 M 3.33x10° 3.33x10" 3.33x10" 4.17x10° 4.17x10" 4.17x10"
Mn-54 F 1.18x10" 1.18x10" 1.18x10" 9.09x10° 9.09x10" 9.09x10"

M 6.25x10° 6.25x10" 6.25x10" 8.33x10° 8.33x10" 8.33x10"
Fe-55 F 1.30x10" 1.30x10" 1.30x10" 1.09x10" 1.09x10" 1.09x10"

M 2.63x10" 2.63x10" 2.63x10"” 3.03x10" 3.03x10" 3.03x10"
Fe-59 F 4.55x10° 4.55x10" 4.55x10" 3.33x10° 3.33x10" 3.33x10"

M 2.63x10° 2.63x10" 2.63x10" 3.13x10° 3.13x10" 3.13x10"
Co-57 M 1.85x10" 1.85x10" 1.85x10" 2.63x10" 2.63x10" 2.63x10"

S 1.00x10" 1.00x10" 1.00x10" 1.64x10" 1.64x10" 1.64x10"
Co-58 M 6.25x10° 6.25x10" 6.25x10" 7.14x10° 7.14x10" 7.14x10"

S 4.76x10° 4.76x10" 4.76x10" 5.88x10° 5.88x10" 5.88x10"
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M1T NN 4 LLﬁﬂ\‘]ﬂWﬂ'NiJ115\13\1ﬁﬁTq@ﬂJ@ﬂﬁWﬁﬁﬂﬁﬂi%iugﬂﬂl@ﬂ storage (stock solution) NAITILN

individual monitoring(ﬁiﬂ)

radionuclide | type A, ATAMAD = 1 m A, ATAMAD = 5 [m
(Bq) (Bq)

Open bench | Fume hood | Glove box Open bench | Fume hood | Glove box
Co-60 M 1.00x10° 1.00x10" 1.00x10" 1.43x10° 1.43x10" 1.43x10"
S 3.13x10° 3.13x10° 3.13x10" 5.88x10° 5.88x10° 5.88x10"
Zn-65 S 3.33x10° 3.33x10" 3.33x10" 3.57x10° 3.57x10" 3.57x10"
Ga-67 F 1.56x10" 1.56x10" 1.56x10" 9.09x10" 9.09x10" 9.09x10"
M 4.17x10" 4.17x10" 4.17x10" 3.57x10" 3.57x10" 3.57x10"
Br-82 F 2.86x10" 2.86x10" 2.86x10" 1.56x10" 1.56x10" 1.56x10"
M 1.56x10" 1.56x10" 1.56x10" 1.12x10" 1.12x10" 1.12x10"
Sr-85 F 2.63x10" 2.63x10" 2.63x10" 1.82x10" 1.82x10" 1.82x10"
S 1.22x10" 1.22x10" 1.22x10" 1.54x10" 1.54x10" 1.54x10"
Sr-89 F 1.00x10" 1.00x10" 1.00x10" 7.14x10° 7.14x10" 7.14x10"
S 1.19x10° 1.19x10" 1.19x10" 1.72x10° 1.72x10" 1.72x10"
Sr-90 F 4.17x10° 4.17x10° 4.17x10" 3.33x10° 3.33x10" 3.33x10"
S 5.88x10’ 5.88x10" 5.88x10° 1.20x10° 1.20x10" 1.20x10"
Y-88 M 2.44x10° 2.44x10" 2.44x10" 3.03x10° 3.03x10" 3.03x10"
S 2.27x10° 2.27x10" 2.27x10" 3.23x10° 3.23x10" 3.23x10"
Y-90 M 7.14x10° 7.14x10" 7.14x10" 5.88x10° 5.88x10" 5.88x10"
S 6.25x10° 6.25x10" 6.25x10" 5.56x10° 5.56x10" 5.56x10"
Te-99m F 9.09x10" 9.09x10" 9.09x10" 5.00x10" 5.00x10" 5.00x10"
M 5.26x10" 5.26x10" 5.26x10" 3.45x10" 3.45x10" 3.45x10"
Cd-109 F 1.23x10° 1.23x10" 1.23x10" 1.04x10° 1.04x10" 1.04x10"
M 1.52x10° 1.52x10" 1.52x10" 1.96x10° 1.96x10" 1.96x10"
In-111 F 8.33x10" 8.33x10" 8.33x10" 4.55x10" 4.55x10" 4.55x10"
M 4.35x10" 4.35x10" 4.35x10" 3.23x10" 3.23x10" 3.23x10"
In-113m F 1.03x10" 1.03x10" 1.03x10" 5.26x10" 5.26x10" 5.26x10"
M 5.00x10" 5.00x10"” 5.00x10" 3.13x10" 3.13x10" 3.13x10"
Sn-113 F 1.85x10" 1.85x10" 1.85x10" 1.27x10" 1.27x10" 1.27x10"
M 3.70x10° 3.70x10" 3.70x10" 5.26x10° 5.26x10" 5.26x10"
Sb-125 F 7.14x10° 7.14x10" 7.14x10" 5.56x10° 5.56x10" 5.56x10"
M 2.00x10° 2.00x10" 2.00x10" 2.86x10° 2.86x10" 2.86x10"
Te-125m F 1.96x10" 1.96x10" 1.96x10" 1.49x10" 1.49x10" 1.49x10"
M 2.86x10° 2.86x10" 2.86x10" 3.45x10° 3.45x10" 3.45x10"
I-123 F 1.35x10" 1.35x10" 1.35x10" 9.09x10" 9.09x10" 9.09x10"
-125 F 1.96x10° 1.96x10" 1.96x10" 1.37x10° 1.37x10" 1.37x10"
I-131 F 1.35x10° 1.35x10" 1.35x10" 1.00x10° 1.00x10" 1.00x10"
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A 1 v A o o A A 9 . A o
M1T NN 4 LLﬁﬂ\‘]ﬂWﬂ'NiJ115\13\1ﬁﬁTq@ﬂJ@ﬂﬁWﬁﬁﬂﬁﬂi%iugﬂﬂl@ﬂ storage (stock solution) NAITILN

individual monitoring(ﬁiﬂ)

type A WNAMAD = 1 lm A, ATAMAD = 5 Um
radionuclide (Bq) (Bq)
Open bench | Fume hood Glove box Open bench | Fume hood Glove box
-129 F 2.78x10° 2.78x10° 2.78x10" 1.96x10° 1.96x10° 1.96x10"
Cs-134 F 1.52x10° 1.52x10" 1.52x10" 1.04x10° 1.04x10" 1.04x10"
Cs-137 F 2.17x10° 2.17x10" 2.17x10" 1.49x10° 1.49x10" 1.49x10"
Ba-133 F 6.67x10° 6.67x10" 6.67x10" 5.56x10° 5.56x10" 5.56x10"
Sm-153 M 1.56x10" 1.56x10" 1.56x10" 1.47x10" 1.47x10" 1.47x10"
Eu-152 M 2.38x10° 2.38x10° 2.38x10" 3.70x10° 3.70x10° 3.70x10"
Eu-154 M 1.89x10° 1.89x10° 1.89x10" 2.86x10° 2.86x10° 2.86x10"
Eu-155 M 1.41x10° 1.41x10" 1.41x10" 2.08x10° 2.08x10" 2.08x10"
Ho-166 M 1.49x10" 1.49x10" 1.49x10" 1.19x10" 1.19x10" 1.19x10"
Ho-166m M 8.33x10° 8.33x10° 8.33x10° 1.28x10° 1.28x10° 1.28x10"
Er-169 M 9.09x10° 9.09x10" 9.09x10" 1.05x10" 1.05x10" 1.05x10"
Re-186 F 1.92x10" 1.92x10" 1.92x10" 1.37x10" 1.37x10" 1.37x10"
M 9.09x10° 9.09x10" 9.09x10"" 8.33x10° 8.33x10"° 8.33x10"
Re-188 F 2.17x10" 2.17x10" 2.17x10" 1.52x10" 1.52x10" 1.52x10"
M 1.82x10" 1.82x10" 1.82x10" 1.33x10" 1.33x10" 1.33x10"
Au-198 F 4.76x10" 4.76x10" 4.76x10" 2.56x10" 2.56x10" 2.56x10"
M 1.27x10" 1.27x10" 1.27x10" 1.01x10" 1.01x10" 1.01x10"
S 1.15x10" 1.15x10" 1.15x10" 9.09 x10° 9.09 x10" 9.09 x10"
Hg-203 F 2.13x10" 2.13x10" 2.13x10" 1.69x10" 1.69x10" 1.69x10"
M 4.17x10° 4.17x10" 4.17x10" 5.26x10° 5.26x10" 5.26x10"
TI-201 F 2.27x10" 2.27x10" 2.27x10" 1.32x10" 1.32x10" 1.32x10"
TI-204 F 2.33x10" 2.33x10" 2.33x10" 1.61x10" 1.61x10" 1.61x10"
Pb-210 F 9.09x10° 9.09x10’ 9.09x10° 7.69x10° 7.69x10’ 7.69x10°
Ra-226 M 5.56x10° 5.56x10° 5.56x10’ 8.33x10° 8.33x10° 8.33x10’
Ra-228 M 7.14x10° 7.14x10 7.14x10° 8.33x10° 8.33x10’ 8.33x10°
U-238 F 2.04x107 2.04x10° 2.04x10° 1.72x10’ 1.72x10° 1.72x10°
M 3.57x10° 3.57x10° 3.57x10° 6.25x10° 6.25x10 6.25x10"
S 1.25x10° 1.25x107 1.25x10° 1.75x10° 1.75x10’ 1.75x10°
Pu-239 M 2.00x10’ 2.00x10° 2.00x10’ 3.13x10° 3.13x10° 3.13x10’
S 6.25x10° 6.25x10° 6.25x10’ 1.20x10° 1.20x10’ 1.20x10°
Pu-242 M 2.13x10° 2.13x10° 2.13x10’ 3.23x10° 3.23x10° 3.23x10’
S 6.67x10° 6.67x10° 6.67x10’ 1.30x10° 1.30x10’ 1.30x10°
Am-241 M 2.56x10° 2.56x10° 2.56x10’ 3.70x10° 3.70x10° 3.70x10’
Am-243 M 2.44x10° 2.44x10° 2.44x10’ 3.70x10° 3.70x10° 3.70x10’
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individual monitoring

radionuclide | type A, fITAMAD = 1 Um A, fiTAMAD = 5 Lm
(Bg) (Bg)
Open bench | Fume hood Glove box Open bench | Fume hood Glove box

H-3* F 1.61x10" 1.61x10" 1.61x10"

M 2.22x10" 2.22x10" 2.22x10"

S 3.85x10° 3.85x10" 3.85x10"
C-14* F 5.00x10° 5.00x10" 5.00x10"

M 5.00x10° 5.00x10° 5.00x10"

S 1.72x10° 1.72x10° 1.72x10"
F-18 F 3.57x10" 3.57x10" 3.57x10" 1.85x10" 1.85x10" 1.85x10"

M 1.79x10" 1.79x10" 1.79x10" 1.12x10" 1.12x10" 1.12x10"

S 1.69x10" 1.69x10" 1.69x10" 1.08x10" 1.08x10" 1.08x10"
Na-22 F 7.69x10° 7.69x10° 7.69x10" 5.00x10° 5.00x10° 5.00x10"
Na-24 F 3.70x10° 3.70x10" 3.70x10" 1.89x10° 1.89x10" 1.89x10"
pP-32 F 1.30x10° 1.30x10" 1.30x10" 9.09x10" 9.09x10° 9.09x10"

M 2.86x10° 2.86x10° 2.86x10" 3.45x10° 3.45x10° 3.45x10"
P-33 F 1.06x10" 1.06x10" 1.06x10" 6.67x10° 6.67x10" 6.67x10"

M 6.25x10° 6.25x10° 6.25x10" 7.69x10° 7.69x10° 7.69x10"
8- F 1.89x10" 1.89x10" 1.89x10" 1.22x10" 1.22x10" 1.22x10"
35(inorganic) | M 6.25x10° 6.25x10° 6.25x10" 8.33x10° 8.33x10° 8.33x10"
C1-36 F 3.03x10° 3.03x10" 3.03x10" 2.04x10° 2.04x10" 2.04x10"

M 1.28x10° 1.28x10° 1.28x10" 1.89x10° 1.89x10° 1.89x10"
K-42 F 8.33x10’ 8.33x10" 8.33x10" 5.00x10° 5.00x10" 5.00x10"
Ca-45 M 3.33x10° 3.33x10° 3.33x10" 4.17x10° 4.17x10° 4.17x10"
Mn-54 F 1.18x10° 1.18x10" 1.18x10" 9.09x10° 9.09x10° 9.09x10"

M 6.25x10° 6.25x10° 6.25x10" 8.33x10° 8.33x10° 8.33x10"
Fe-55 F 1.30x10° 1.30x10" 1.30x10" 1.09x10° 1.09x10" 1.09x10"

M 2.63x10° 2.63x10" 2.63x10" 3.03x10° 3.03x10" 3.03x10"
Fe-59 F 4.55x10° 4.55x10° 4.55x10" 3.33x10° 3.33x10° 3.33x10"

M 2.63x10° 2.63x10° 2.63x10" 3.13x10° 3.13x10° 3.13x10"
Co-57 M 1.85x10° 1.85x10" 1.85x10" 2.63x10° 2.63x10" 2.63x10"

S 1.00x10° 1.00x10" 1.00x10" 1.64x10° 1.64x10" 1.64x10"
Co-58 M 6.25x10° 6.25x10° 6.25x10" 7.14x10° 7.14x10° 7.14x10"

S 4.76x10° 4.76x10° 4.76x10" 5.88x10° 5.88x10° 5.88x10"
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individual monitoring(ﬁiﬂ)
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Glugﬂsum very simple wet operation IGREREAIN

radionuclide | type A, AAMAD = 1 [m A MAMAD= 5 lm
(Bg) (Bg)
Open bench | Fume hood | Glove box Open bench | Fume hood | Glove box
Co-60 M 1.00x10° 1.00x10° 1.00x10" 1.43x10° 1.43x10° 1.43x10"
S 3.13x107 3.13x10° 3.13x10° 5.88x10 5.88x10° 5.88x10°
Zn-65 S 3.33x10° 3.33x10° 3.33x10"° 3.57x10° 3.57x10° 3.57x10"
Ga-67 F 1.56x10" 1.56x10" 1.56x10" 9.09x10° 9.09x10"° 9.09x10"
M 4.17x10° 4.17x10" 4.17x10" 3.57x10° 3.57x10" 3.57x10"
Br-82 F 2.86x10° 2.86x10" 2.86x10" 1.56x10° 1.56x10" 1.56x10"
M 1.56x10° 1.56x10" 1.56x10" 1.12x10° 1.12x10" 1.12x10"
Sr-85 F 2.63x10° 2.63x10" 2.63x10" 1.82x10° 1.82x10" 1.82x10"
S 1.22x10° 1.22x10" 1.22x10" 1.54x10° 1.54x10" 1.54x10"
Sr-89 F 1.00x10’ 1.00x10" 1.00x10" 7.14x10° 7.14x10° 7.14x10"
S 1.19x10° 1.19x10° 1.19x10" 1.72x10° 1.72x10° 1.72x10"
Sr-90 F 4.17x107 4.17x10° 4.17x10° 3.33x10’ 3.33x10° 3.33x10"
S 5.88x10° 5.88x10’ 5.88x10° 1.20x10’ 1.20x10° 1.20x10"
Y-88 M 2.44x10° 2.44x10° 2.44x10" 3.03x10° 3.03x10° 3.03x10"
S 2.27x10° 2.27x10° 2.27x10" 3.23x10° 3.23x10° 3.23x10"
Y-90 M 7.14x10° 7.14x10° 7.14x10"° 5.88x10° 5.88x10° 5.88x10"
S 6.25x10° 6.25x10° 6.25x10" 5.56x10° 5.56x10° 5.56x10"
Tc-99m F 9.09x10" 9.09x10"" 9.09x10" 5.00x10" 5.00x10" 5.00x10"
M 5.26x10" 5.26x10" 5.26x10" 3.45x10" 3.45x10" 3.45x10"
Cd-109 F 1.23x10° 1.23x10° 1.23x10" 1.04x10° 1.04x10° 1.04x10"
M 1.52x10° 1.52x10° 1.52x10" 1.96x10° 1.96x10° 1.96x10"
In-111 F 8.33x10° 8.33x10" 8.33x10" 4.55x10° 4.55x10" 4.55x10"
M 4.35x10° 4.35x10" 4.35x10" 3.23x10° 3.23x10"° 3.23x10"
In-113m F 1.03x10" 1.03x10" 1.03x10" 5.26x10" 5.26x10" 5.26x10"
M 5.00x10" 5.00x10" 5.00x10" 3.13x10"° 3.13x10" 3.13x10"
Sn-113 F 1.85x10° 1.85x10" 1.85x10" 1.27x10° 1.27x10" 1.27x10"
M 3.70x10° 3.70x10° 3.70x10"° 5.26x10° 5.26x10° 5.26x10"
Sb-125 F 7.14x10° 7.14x10° 7.14x10"° 5.56x10° 5.56x10° 5.56x10"°
M 2.00x10° 2.00x10° 2.00x10" 2.86x10° 2.86x10° 2.86x10"
Te-125m F 1.96x10° 1.96x10" 1.96x10" 1.49x10° 1.49x10" 1.49x10"
M 2.86x10° 2.86x10° 2.86x10" 3.45x10° 3.45x10° 3.45x10"°
-123 F 1.35x10" 1.35x10" 1.35x10" 9.09x10° 9.09x10" 9.09x10"
-125 F 1.96x10° 1.96x10° 1.96x10" 1.37x10° 1.37x10° 1.37x10"
-131 F 1.35x10° 1.35x10° 1.35x10" 1.00x10° 1.00x10° 1.00x10"
agt Aune  nguidsmiuABunisdanaeluienie
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ATNNN 5 L!ﬁﬂ\jﬂ'lﬂ’3'111115\15\1ﬁﬁqq@ﬂlﬂ\jﬁ1ﬁﬁqﬁﬂﬁlsﬁﬁlugﬂmeq very simple wet operation N1fITVENN

individual monitoring(ﬁiﬂ)

radionuclide | type A WNAMAD = 1 lm A, WUAMAD = 5 Um
(Bq) (Bq)
Open bench | Fume hood Glove box Open bench | Fume hood Glove box
-129 F 2.78x107 2.78x10° 2.78x10° 1.96x10’ 1.96x10° 1.96x10°
Cs-134 F 1.52x10° 1.52x10° 1.52x10" 1.04x10° 1.04x10° 1.04x10"
Cs-137 F 2.17x10° 2.17x10° 2.17x10" 1.49x10° 1.49x10° 1.49x10"
Ba-133 F 6.67x10° 6.67x10° 6.67x10" 5.56x10° 5.56x10° 5.56x10"
Sm-153 M 1.56x10° 1.56x10" 1.56x10" 1.47x10° 1.47x10" 1.47x10"
Eu-152 M 2.38x107 2.38x10° 2.38x10° 3.70x10’ 3.70x10° 3.70x10°
Eu-154 M 1.89x107 1.89x10° 1.89x10° 2.86x10° 2.86x10° 2.86x10°
Eu-155 M 1.41x10° 1.41x10° 1.41x10" 2.08x10° 2.08x10° 2.08x10"
Ho-166 M 1.49x10° 1.49x10" 1.49x10" 1.19x10° 1.19x10" 1.19x10"
Ho-166m M 8.33x10° 8.33x10’ 8.33x10° 1.28x10’ 1.28x10° 1.28x10°
Er-169 M 9.09x10° 9.09x10° 9.09x10" 1.05x10° 1.05x10" 1.05x10"
Re-186 F 1.92x10° 1.92x10" 1.92x10" 1.37x10° 1.37x10" 1.37x10"
M 9.09x10° 9.09x10° 9.09x10" 8.33x10° 8.33x10° 8.33x10"°
Re-188 F 2.17x10° 2.17x10" 2.17x10" 1.52x10° 1.52x10" 1.52x10"
M 1.82x10° 1.82x10" 1.82x10" 1.33x10° 1.33x10" 1.33x10"
Au-198 F 4.76x10° 4.76x10" 4.76x10" 2.56x10° 2.56x10" 2.56x10"
M 1.27x10° 1.27x10" 1.27x10" 1.01x10° 1.01x10" 1.01x10"
S 1.15x10° 1.15x10" 1.15x10" 9.09 x10° 9.09 x10° 9.09 x10"
Hg-203 F 2.13x10° 2.13x10" 2.13x10" 1.69x10° 1.69x10" 1.69x10"
M 4.17x10° 4.17x10° 4.17x10" 5.26x10° 5.26x10° 5.26x10"
TI-201 F 2.27x10" 2.27x10" 2.27x10" 1.32x10" 1.32x10" 1.32x10"
TI-204 F 2.33x10° 2.33x10" 2.33x10" 1.61x10° 1.61x10" 1.61x10"
Pb-210 F 9.09x10° 9.09x10° 9.09x10’ 7.69x10° 7.69x10° 7.69x10"
Ra-226 M 5.56x10" 5.56x10° 5.56x10° 8.33x10" 8.33x10° 8.33x10°
Ra-228 M 7.14x10° 7.14x10° 7.14x10’ 8.33x10° 8.33x10° 8.33x10’
U-238 F 2.04x10° 2.04x10’ 2.04x10° 1.72x10° 1.72x10’ 1.72x10°
M 3.57x10° 3.57x10° 3.57x10’ 6.25x10° 6.25x10° 6.25x10’
S 1.25x10° 1.25x10° 1.25x107 1.75x10° 1.75x10° 1.75x10°
Pu-239 M 2.00x10" 2.00x10° 2.00x10° 3.13x10° 3.13x10° 3.13x10°
S 6.25x10" 6.25x10° 6.25x10° 1.20x10° 1.20x10° 1.20x10°
Pu-242 M 2.13x10" 2.13x10° 2.13x10° 3.23x10° 3.23x10° 3.23x10°
S 6.67x10" 6.67x10° 6.67x10° 1.30x10° 1.30x10° 1.30x10°
Am-241 M 2.56x10" 2.56x10° 2.56x10° 3.70x10" 3.70x10° 3.70x10°
Am-243 M 2.44x10" 2.44x10° 2.44x10° 3.70x10" 3.70x10° 3.70x10°
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radionuclide type A WNAMAD = 1 lm A, WUAMAD = 5 Um
(Bq) (Bq)
Open bench | Fume hood Glove box Open bench | Fume hood Glove box

H-3* F 1.61x10" 1.61x10" 1.61x10"

M 2.22x10° 2.22x10" 2.22x10"

S 3.85x10° 3.85x10° 3.85x10"°
C-14* F 5.00x10° 5.00x10° 5.00x10"°

M 5.00x10’ 5.00x10° 5.00x10°

S 1.72x10° 1.72x10° 1.72x10°
F-18 F 3.57x10° 3.57x10"° 3.57x10" 1.85x10° 1.85x10" 1.85x10"

M 1.79x10° 1.79x10" 1.79x10" 1.12x10° 1.12x10" 1.12x10"

S 1.69x10° 1.69x10" 1.69x10" 1.08x10° 1.08x10" 1.08x10"
Na-22 F 7.69x10’ 7.69x10° 7.69x10° 5.00x10’ 5.00x10° 5.00x10°
Na-24 F 3.70x10° 3.70x10° 3.70x10"° 1.89x10° 1.89x10° 1.89x10"
P-32 F 1.30x10° 1.30x10° 1.30x10" 9.09x10’ 9.09x10° 9.09x10°

M 2.86x107 2.86x10° 2.86x10° 3.45x10 3.45x10° 3.45x10°
P-33 F 1.06x10° 1.06x10" 1.06x10" 6.67x10° 6.67x10° 6.67x10"

M 6.25x10’ 6.25x10° 6.25x10° 7.69x10’ 7.69x10° 7.69x10°
S- F 1.89x10° 1.89x10" 1.89x10" 1.22x10° 1.22x10" 1.22x10"
35(inorganic) | M 6.25x10° 6.25x10° 6.25x10° 8.33x10 8.33x10° 8.33x10°
Cl-36 F 3.03x10° 3.03x10° 3.03x10" 2.04x10" 2.04x10° 2.04x10"

M 1.28x107 1.28x10° 1.28x10° 1.89x10’ 1.89x10° 1.89x10°
K-42 F 8.33x10° 8.33x10° 8.33x10" 5.00x10° 5.00x10° 5.00x10"
Ca-45 M 3.33x10’ 3.33x10° 3.33x10° 4.17x10’ 4.17x10° 4.17x10°
Mn-54 F 1.18x10° 1.18x10° 1.18x10" 9.09x10’ 9.09x10° 9.09x10°

M 6.25x10 6.25x10° 6.25x10° 8.33x10’ 8.33x10° 8.33x10°
Fe-55 F 1.30x10° 1.30x10° 1.30x10" 1.09x10° 1.09x10° 1.09x10"

M 2.63x10° 2.63x10° 2.63x10" 3.03x10° 3.03x10° 3.03x10"
Fe-59 F 4.55%107 4.55x10° 4.55x10° 3.33x10’ 3.33x10° 3.33x10°

M 2.63x10 2.63x10° 2.63x10° 3.13x10’ 3.13x10° 3.13x10°
Co-57 M 1.85x10° 1.85x10° 1.85x10" 2.63x10° 2.63x10° 2.63x10"

S 1.00x10° 1.00x10° 1.00x10" 1.64x10° 1.64x10° 1.64x10"
Co-58 M 6.25x10’ 6.25x10° 6.25x10° 7.14x10 7.14x10° 7.14x10°

S 4.76x10° 4.76x10° 4.76x10° 5.88x10’ 5.88x10° 5.88x10°
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ATNN 6 LL’e’fﬂQmﬂﬂmuﬂﬂﬁﬁ1@(ﬂﬂlﬂﬂﬁ1iﬁﬂﬁﬂﬁl%1ugﬂﬂlm normal chemical operation NAITIEN

individual monitoring(ﬁiﬂ)

radionuclide | type A, AMAD = 1 [m A MAMAD= 5 lm
(Bg) (Bg)

Open bench | Fume hood | Glove box Open bench | Fume hood | Glove box
Co-60 M 1.00x10 1.00x10° 1.00x10° 1.43x10’ 1.43x10° 1.43x10°
S 3.13x10° 3.13x10° 3.13x10° 5.88x10° 5.88x10 5.88x10°
Zn-65 S 3.33x10’ 3.33x10° 3.33x10° 3.57x10' 3.57x10° 3.57x10°
Ga-67 F 1.56x10° 1.56x10" 1.56x10" 9.09x10° 9.09x10° 9.09x10"
M 4.17x10° 4.17x10° 4.17x10" 3.57x10° 3.57x10° 3.57x10"
Br-82 F 2.86x10° 2.86x10° 2.86x10" 1.56x10° 1.56x10° 1.56x10"
M 1.56x10° 1.56x10° 1.56x10" 1.12x10° 1.12x10° 1.12x10"
Sr-85 F 2.63x10° 2.63x10° 2.63x10" 1.82x10° 1.82x10° 1.82x10"
S 1.22x10° 1.22x10° 1.22x10" 1.54x10° 1.54x10° 1.54x10"
Sr-89 F 1.00x10° 1.00x10° 1.00x10" 7.14x10’ 7.14x10° 7.14x10°
S 1.19x10° 1.19x10° 1.19x10° 1.72x10° 1.72x10° 1.72x10°
Sr-90 F 4.17x10° 4.17x10' 4.17x10° 3.33x10° 3.33x10’ 3.33x10°
S 5.88x10° 5.88x10° 5.88x10’ 1.20x10° 1.20x10’ 1.20x10°
Y-88 M 2.44x10 2.44x10" 2.44x10° 3.03x10’ 3.03x10° 3.03x10°
S 2.27x10° 2.27x10° 2.27x10° 3.23x10’ 3.23x10° 3.23x10°
Y-90 M 7.14x10’ 7.14x10° 7.14x10° 5.88x10’ 5.88x10° 5.88x10°
S 6.25x10° 6.25x10° 6.25x10° 5.56x10' 5.56x10° 5.56x10°
Tc-99m F 9.09x10° 9.09x10" 9.09x10"" 5.00x10° 5.00x10" 5.00x10"
M 5.26x10° 5.26x10" 5.26x10" 3.45x10° 3.45x10" 3.45x10"
Cd-109 F 1.23x10° 1.23x10° 1.23x10° 1.04x10’ 1.04x10° 1.04x10°
M 1.52x10’ 1.52x10° 1.52x10° 1.96x10’ 1.96x10° 1.96x10°
In-111 F 8.33x10° 8.33x10° 8.33x10" 4.55x10° 4.55x10° 4.55x10"
M 4.35x10° 4.35x10° 4.35x10" 3.23x10° 3.23x10° 3.23x10"°
In-113m F 1.03x10" 1.03x10" 1.03x10" 5.26x10° 5.26x10" 5.26x10"
M 5.00x10° 5.00x10"° 5.00x10" 3.13x10° 3.13x10"° 3.13x10"
Sn-113 F 1.85x10° 1.85x10° 1.85x10" 1.27x10° 1.27x10° 1.27x10"
M 3.70x10’ 3.70x10° 3.70x10° 5.26x10’ 5.26x10° 5.26x10°
Sb-125 F 7.14x10’ 7.14x10° 7.14x10° 5.56x10’ 5.56x10° 5.56x10°
M 2.00x10 2.00x10° 2.00x10° 2.86x10’ 2.86x10° 2.86x10°
Te-125m F 1.96x10° 1.96x10° 1.96x10" 1.49x10° 1.49x10° 1.49x10"
M 2.86x10’ 2.86x10° 2.86x10° 3.45x10’ 3.45x10° 3.45x10°
-123 F 1.35x10° 1.35x10" 1.35x10" 9.09x10° 9.09x10° 9.09x10"
-125 F 1.96x10° 1.96x10° 1.96x10° 1.37x10’ 1.37x10° 1.37x10°
-131 F 1.35x107 1.35 x10° 1.35x10° 1.00x10’ 1.00x10° 1.00x10°
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ATNN 6 LL’e’fﬂQmﬂﬂmuﬂﬂﬁﬁ1@(ﬂﬂlﬂﬂﬁ1iﬁﬂﬁﬂﬁl%1ugﬂﬂlm normal chemical operation NAITIEN

individual monitoring(ﬁiﬂ)

radionuclide | type A WNAMAD = 1 lm A, WUAMAD = 5 Um
(Bq) (Bq)
Open bench | Fume hood Glove box Open bench | Fume hood Glove box
-129 F 2.78x10° 2.78x10’ 2.78x10° 1.96x10° 1.96x10’ 1.96x10°
Cs-134 F 1.52x107 1.52x10° 1.52x10° 1.04x10 1.04x10° 1.04x10°
Cs-137 F 2.17x10° 2.17x10° 2.17x10° 1.49x10° 1.49x10° 1.49x10°
Ba-133 F 6.67x10’ 6.67x10° 6.67x10° 5.56x10° 5.56x10° 5.56x10°
Sm-153 M 1.56x10° 1.56x10° 1.56x10" 1.47x10° 1.47x10° 1.47x10"
Eu-152 M 2.38x10° 2.38x10’ 2.38x10° 3.70x10° 3.70x10’ 3.70x10°
Eu-154 M 1.89x10° 1.89x10’ 1.89x10° 2.86x10° 2.86x10° 2.86x10°
Eu-155 M 1.41x10° 1.41x10° 1.41x10° 2.08x10° 2.08x10° 2.08x10°
Ho-166 M 1.49x10° 1.49x10° 1.49x10" 1.19x10° 1.19x10° 1.19x10"
Ho-166m M 8.33x10’ 8.33x10° 8.33x10’ 1.28x10° 1.28x107 1.28x10°
Er-169 M 9.09x10’ 9.09x10° 9.09x10° 1.05x10° 1.05x10° 1.05x10"
Re-186 F 1.92x10° 1.92x10° 1.92x10" 1.37x10° 1.37x10° 1.37x10"
M 9.09x10’ 9.09x10° 9.09x10° 8.33x10’ 8.33x10° 8.33x10°
Re-188 F 2.17x10° 2.17x10° 2.17x10" 1.52x10° 1.52x10° 1.52x10"
M 1.82x10° 1.82x10° 1.82x10" 1.33x10° 1.33x10° 1.33x10"
Au-198 F 4.76x10° 4.76x10° 4.76x10" 2.56x10° 2.56x10° 2.56x10"
M 1.27x10° 1.27x10° 1.27x10" 1.01x10° 1.01x10° 1.01x10"
S 1.15x10° 1.15x10° 1.15x10" 9.09 x10’ 9.09 x10° 9.09 x10°
Hg-203 F 2.13x10° 2.13x10° 2.13x10" 1.69x10° 1.69x10° 1.69x10"
M 4.17x10° 4.17x10° 4.17x10° 5.26x10’ 5.26x10° 5.26x10°
TI-201 F 2.27x10° 2.27x10" 2.27x10" 1.32x10° 1.32x10" 1.32x10"
TI-204 F 2.33x10° 2.33x10° 2.33x10" 1.61x10° 1.61x10° 1.61x10"
Pb-210 F 9.09x10" 9.09x10° 9.09x10° 7.69x10° 7.69x10° 7.69x10°
Ra-226 M 5.56x10° 5.56x10" 5.56x10° 8.33x10° 8.33x10" 8.33x10’°
Ra-228 M 7.14x10" 7.14x10° 7.14x10° 8.33x10" 8.33x10° 8.33x10°
U-238 F 2.04x10° 2.04x10° 2.04x10’ 1.72x10° 1.72x10° 1.72x10°
M 3.57x10" 3.57x10° 3.57x10° 6.25x10" 6.25x10° 6.25x10°
S 1.25x10" 1.25x10° 1.25x10° 1.75x10° 1.75x10° 1.75x10°
Pu-239 M 2.00x10° 2.00x10" 2.00x10° 3.13x10° 3.13x10° 3.13x10°
S 6.25x10° 6.25x10" 6.25x10° 1.20x10° 1.20x10° 1.20x10°
Pu-242 M 2.13x10° 2.13x10" 2.13x10° 3.23x10° 3.23x10° 3.23x10°
S 6.67x10° 6.67x10" 6.67x10° 1.30x10° 1.30x10° 1.30x10°
Am-241 M 2.56x10° 2.56x10" 2.56x10° 3.70x10° 3.70x10" 3.70x10°
Am-243 M 2.44x10° 2.44x10° 2.44x10° 3.70x10° 3.70x10" 3.70x10°
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MINN 7 udaInInunsIsIddigavesanssadnlfdlugiues Complex wet operations with risk of

spill 148% simple dry operation 11259291 individual monitoring

radionuclide type A WNAMAD = 1 lm A, WUAMAD = 5 Um
(Bq) (Bq)
Open bench | Fume hood Glove box Open bench | Fume hood Glove box

H-3* F 1.61x10° 1.61x10" 1.61x10"

M 2.22x10° 2.22x10° 2.22x10"

S 3.85x10’ 3.85x10° 3.85x10°
C-14* F 5.00x10’ 5.00x10° 5.00x10°

M 5.00x10° 5.00x10’ 5.00x10°

S 1.72x10° 1.72x107 1.72x10°
F-18 F 3.57x10° 3.57x10° 3.57x10"° 1.85x10° 1.85x10° 1.85x10"

M 1.79x10° 1.79x10° 1.79x10" 1.12x10° 1.12x10° 1.12x10"

S 1.69x10° 1.69x10° 1.69x10" 1.08x10° 1.08x10° 1.08x10"
Na-22 F 7.69x10° 7.69x10’ 7.69x10° 5.00x10° 5.00x10’ 5.00x10°
Na-24 F 3.70x10’ 3.70x10° 3.70x10° 1.89x10° 1.89x10° 1.89x10°
P-32 F 1.30x10° 1.30x10° 1.30x10° 9.09x10° 9.09x10’ 9.09x10°

M 2.86x10° 2.86x10° 2.86x10° 3.45x10° 3.45x10 3.45x10°
P-33 F 1.06x10° 1.06x10° 1.06x10" 6.67x10’ 6.67x10° 6.67x10°

M 6.25x10° 6.25x10° 6.25x10° 7.69x10° 7.69x10’ 7.69x10°
S- F 1.89x10° 1.89x10° 1.89x10" 1.22x10° 1.22x10° 1.22x10"
35(inorganic) | M 6.25x10° 6.25x10° 6.25x10° 8.33x10° 8.33x10’ 8.33x10°
Cl-36 F 3.03x10° 3.03x10° 3.03x10° 2.04x10’ 2.04x10" 2.04x10°

M 1.28x10° 1.28x10’ 1.28x10° 1.89x10° 1.89x10’ 1.89x10°
K-42 F 8.33x10° 8.33x10° 8.33x10° 5.00x10’ 5.00x10° 5.00x10°
Ca-45 M 3.33x10° 3.33x10’ 3.33x10° 4.17x10° 4.17x10’ 4.17x10°
Mn-54 F 1.18x10° 1.18x10° 1.18x10° 9.09x10° 9.09x10’ 9.09x10°

M 6.25x10° 6.25x10’ 6.25x10° 8.33x10° 8.33x10’ 8.33x10°
Fe-55 F 1.30x107 1.30x10° 1.30x10° 1.09x10’ 1.09x10° 1.09x10°

M 2.63x10 2.63x10° 2.63x10° 3.03x10’ 3.03x10° 3.03x10°
Fe-59 F 4.55%10° 4.55x10’ 4.55x10° 3.33x10° 3.33x10’ 3.33x10°

M 2.63x10° 2.63x10’ 2.63x10° 3.13x10° 3.13x10’ 3.13x10°
Co-57 M 1.85x107 1.85x10° 1.85x10° 2.63x10’ 2.63x10° 2.63x10°

S 1.00x10 1.00x10° 1.00x10° 1.64x10’ 1.64x10° 1.64x10°
Co-58 M 6.25x10° 6.25x10’ 6.25x10° 7.14x10° 7.14x10 7.14x10"

S 4.76x10° 4.76x10’ 4.76x10° 5.88x10° 5.88x10’ 5.88x10°
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spill 4 simple dry operation N11259291 individual monitoring(ﬁ"f))

radionuclide | type A, AMAD = 1 [m A MAMAD= 5 lm
(Bg) (Bg)

Open bench | Fume hood Glove box Open bench | Fume hood Glove box
Co-60 M 1.00x10° 1.00x10’ 1.00x10° 1.43x10° 1.43x10’ 1.43x10°
S 3.13x10° 3.13x10° 3.13x10° 5.88x10° 5.88x10° 5.88x10
Zn-65 S 3.33x10° 3.33x10’ 3.33x10° 3.57x10° 3.57x10' 3.57x10°
Ga-67 F 1.56x10° 1.56x10° 1.56x10" 9.09x10’ 9.09x10° 9.09x10°
M 4.17x107 4.17x10° 4.17x10° 3.57x10° 3.57x10° 3.57x10°
Br-82 F 2.86x107 2.86x10° 2.86x10° 1.56x10° 1.56x10° 1.56x10°
M 1.56x107 1.56x10° 1.56x10° 1.12x107 1.12x10° 1.12x10°
Sr-85 F 2.63x107 2.63x10° 2.63x10° 1.82x10° 1.82x10° 1.82x10°
S 1.22x10° 1.22x10° 1.22x10° 1.54x10° 1.54x10° 1.54x10°
Sr-89 F 1.00x10’ 1.00x10° 1.00x10’ 7.14x10° 7.14x10’ 7.14x10°
S 1.19x10° 1.19x10’ 1.19x10° 1.72x10° 1.72x10° 1.72x10°
Sr-90 F 4.17x10° 4.17x10° 4.17x10’ 3.33x10° 3.33x10° 3.33x10’
S 5.88x10" 5.88x10° 5.88x10° 1.20x10° 1.20x10° 1.20x10°
Y-88 M 2.44x10° 2.44x10’ 2.44x10" 3.03x10° 3.03x10’ 3.03x10°
S 2.27x10° 2.27x10’ 2.27x10° 3.23x10° 3.23x10’ 3.23x10°
Y-90 M 7.14x10° 7.14x10’ 7.14x10° 5.88x10° 5.88x10’ 5.88x10°
S 6.25x10° 6.25x10° 6.25x10° 5.56x10° 5.56x10° 5.56x10°
Tc-99m F 9.09x10° 9.09x10° 9.09x10" 5.00x10° 5.00x10° 5.00x10"
M 5.26x10° 5.26x10° 5.26x10" 3.45x10° 3.45x10° 3.45x10"
Cd-109 F 1.23x10° 1.23x10’ 1.23x10° 1.04x10° 1.04x10’ 1.04x10°
M 1.52x10° 1.52x10’ 1.52x10° 1.96x10° 1.96x10’ 1.96x10°
In-111 F 8.33x10’ 8.33x10" 8.33x10° 4.55x10’ 4.55x10° 4.55x10°
M 4.35x10° 4.35x10° 4.35x10° 3.23x10’ 3.23x10° 3.23x10°
In-113m F 1.03x10° 1.03x10" 1.03x10" 5.26x10° 5.26x10° 5.26x10"
M 5.00x10° 5.00x10° 5.00x10"° 3.13x10° 3.13x10° 3.13x10"°
Sn-113 F 1.85x10’ 1.85x10° 1.85x10° 1.27x10" 1.27x10° 1.27x10°
M 3.70x10° 3.70x10’ 3.70x10° 5.26x10° 5.26x10’ 5.26x10°
Sb-125 F 7.14x10° 7.14x10’ 7.14x10° 5.56x10° 5.56x10’ 5.56x10°
M 2.00x10° 2.00x10’ 2.00x10" 2.86x10° 2.86x10’ 2.86x10°
Te-125m F 1.96x10° 1.96x10° 1.96x10° 1.49x10’ 1.49x10° 1.49x10°
M 2.86x10° 2.86x10’ 2.86x10° 3.45x10° 3.45x10’ 3.45x10°
-123 F 1.35x10° 1.35x10° 1.35x10" 9.09x10’ 9.09x10° 9.09x10°
-125 F 1.96x10° 1.96x10’ 1.96x10° 1.37x10° 1.37x10’ 1.37x10°
-131 F 1.35x10° 1.35 x107 1.35 x10° 1.00x10° 1.00x10’ 1.00x10°
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spill 4 simple dry operation N11259291 individual monitoring(ﬁ"f))

radionuclide | type A WNAMAD = 1 lm A, WUAMAD = 5 Um
(Bq) (Bq)
Open bench | Fume hood Glove box Open bench | Fume hood Glove box
-129 F 2.78x10° 2.78x10° 2.78x10’ 1.96x10° 1.96x10° 1.96x10°
Cs-134 F 1.52x10° 1.52x107 1.52x10° 1.04x10° 1.04x10 1.04x10°
Cs-137 F 2.17x10° 2.17x10’ 2.17x10° 1.49x10° 1.49x10° 1.49x10°
Ba-133 F 6.67x10° 6.67x10’ 6.67x10° 5.56x10° 5.56x10° 5.56x10°
Sm-153 M 1.56x10’ 1.56x10° 1.56x10° 1.47x10 1.47x10° 1.47x10°
Eu-152 M 2.38x10° 2.38x10° 2.38x10° 3.70x10° 3.70x10° 3.70x10’
Eu-154 M 1.89x10° 1.89x10° 1.89x10’ 2.86x10° 2.86x10° 2.86x10
Eu-155 M 1.41x10° 1.41x10’ 1.41x10° 2.08x10° 2.08x10° 2.08x10°
Ho-166 M 1.49x10 1.49x10° 1.49x10° 1.19x10° 1.19x10° 1.19x10°
Ho-166m M 8.33x10" 8.33x10° 8.33x10° 1.28x10° 1.28x10° 1.28x10’
Er-169 M 9.09x10° 9.09x10’ 9.09x10° 1.05x10° 1.05x10° 1.05x10°
Re-186 F 1.92x107 1.92x10° 1.92x10° 1.37x10’ 1.37x10° 1.37x10°
M 9.09x10° 9.09x10’ 9.09x10° 8.33x10° 8.33x10’ 8.33x10°
Re-188 F 2.17x10° 2.17x10° 2.17x10° 1.52x10’ 1.52x10° 1.52x10°
M 1.82x10° 1.82x10° 1.82x10° 1.33x10’ 1.33x10° 1.33x10°
Au-198 F 4.76x10° 4.76x10° 4.76x10° 2.56x10’ 2.56x10° 2.56x10°
M 1.27x10’ 1.27x10° 1.27x10° 1.01x10’ 1.01x10° 1.01x10°
S 1.15x10° 1.15x10° 1.15x10° 9.09 x10° 9.09 x10’ 9.09 x10°
Hg-203 F 2.13x10’ 2.13x10° 2.13x10° 1.69x10’ 1.69x10° 1.69x10°
M 4.17x10° 4.17x10’ 4.17x10° 5.26x10° 5.26x10’ 5.26x10°
TI-201 F 2.27x10° 2.27x10° 2.27x10" 1.32x10° 1.32x10° 1.32x10"
TI-204 F 2.33x10 2.33x10° 2.33x10° 1.61x10’ 1.61x10° 1.61x10°
Pb-210 F 9.09x10° 9.09x10" 9.09x10° 7.69x10° 7.69x10° 7.69x10°
Ra-226 M 5.56x10° 5.56x10° 5.56x10" 8.33x10° 8.33x10° 8.33x10"
Ra-228 M 7.14x10° 7.14x10° 7.14x10° 8.33x10° 8.33x10" 8.33x10°
U-238 F 2.04x10" 2.04x10° 2.04x10° 1.72x10° 1.72x10° 1.72x10°
M 3.57x10° 3.57x10" 3.57x10° 6.25x10° 6.25x10" 6.25x10°
S 1.25x10° 1.25x10" 1.25x10° 1.75x10° 1.75x10° 1.75x10°
Pu-239 M 2.00x10° 2.00x10° 2.00x10" 3.13x10° 3.13x10° 3.13x10°
S 6.25x10° 6.25x10° 6.25x10" 1.20x10° 1.20x10° 1.20x10°
Pu-242 M 2.13x10° 2.13x10° 2.13x10° 3.23x10° 3.23x10° 3.23x10°
S 6.67x10° 6.67x10° 6.67x10° 1.30x10° 1.30x10° 1.30x10°
Am-241 M 2.56x10° 2.56x10° 2.56x10" 3.70x10° 3.70x10° 3.70x10"
Am-243 M 2.44x10° 2.44x10° 2.44x10° 3.70x10° 3.70x10° 3.70x10’
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radionuclide type A WNAMAD = 1 lm A, WUAMAD = 5 Um
(Bq) (Bq)
Open bench | Fume hood Glove box Open bench | Fume hood Glove box

H-3* F 1.61x10° 1.61x10° 1.61x10"

M 2.22x10° 2.22x10° 2.22x10°

S 3.85x10° 3.85x10’ 3.85x10°
C-14* F 5.00x10° 5.00x10’ 5.00x10°

M 5.00x10° 5.00x10° 5.00x10’

S 1.72x10° 1.72x10° 1.72x107
F-18 F 3.57x10’ 3.57x10° 3.57x10° 1.85x10° 1.85x10° 1.85x10°

M 1.79x10° 1.79x10° 1.79x10° 1.12x107 1.12x10° 1.12x10°

S 1.69x10 1.69x10° 1.69x10° 1.08x10° 1.08x10° 1.08x10°
Na-22 F 7.69x10° 7.69x10° 7.69x10’ 5.00x10° 5.00x10° 5.00x10’
Na-24 F 3.70x10° 3.70x10’ 3.70x10° 1.89x10° 1.89x10° 1.89x10°
P-32 F 1.30x10° 1.30x10’ 1.30x10° 9.09x10° 9.09x10° 9.09x10’

M 2.86x10° 2.86x10° 2.86x10’ 3.45x10° 3.45x10° 3.45x10'
P-33 F 1.06x10° 1.06x10° 1.06x10° 6.67x10° 6.67x10’ 6.67x10°

M 6.25x10° 6.25x10° 6.25x10’ 7.69x10° 7.69x10° 7.69x10’
S- F 1.89x107 1.89x10° 1.89x10° 1.22x10’ 1.22x10° 1.22x10°
35(inorganic) | M 6.25x10° 6.25x10° 6.25x10’ 8.33x10° 8.33x10° 8.33x10’
Cl-36 F 3.03x10° 3.03x10° 3.03x10° 2.04x10° 2.04x10’ 2.04x10°

M 1.28x10° 1.28x10° 1.28x10’ 1.89x10° 1.89x10° 1.89x10
K-42 F 8.33x10° 8.33x10’ 8.33x10° 5.00x10° 5.00x10’ 5.00x10°
Ca-45 M 3.33x10° 3.33x10° 3.33x10’ 4.17x10° 4.17x10° 4.17x10°
Mn-54 F 1.18x10° 1.18x107 1.18x10° 9.09x10° 9.09x10° 9.09x10’

M 6.25x10° 6.25x10° 6.25x10’ 8.33x10° 8.33x10° 8.33x10’
Fe-55 F 1.30x10° 1.30x10° 1.30x10° 1.09x10° 1.09x10’ 1.09x10°

M 2.63x10° 2.63x10’ 2.63x10° 3.03x10° 3.03x10’ 3.03x10°
Fe-59 F 4.55x10° 4.55x10° 4.55x10’ 3.33x10° 3.33x10° 3.33x10’

M 2.63x10° 2.63x10° 2.63x10’ 3.13x10° 3.13x10° 3.13x10’
Co-57 M 1.85x10° 1.85x10 1.85x10° 2.63x10° 2.63x10’ 2.63x10°

S 1.00x10° 1.00x10 1.00x10° 1.64x10° 1.64x10’ 1.64x10°
Co-58 M 6.25x10° 6.25x10° 6.25x10 7.14x10° 7.14x10° 7.14x10

S 4.76x10° 4.76x10° 4.76x10’ 5.88x10° 5.88x10° 5.88x10’
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dry and dusty operation 112592911 individual monitoring(ﬁi 9)

radionuclide | type A, IAMAD = 1 [m A MAMAD= 5 lm
(Bg) (Bg)

Open bench | Fume hood | Glove box Open bench | Fume hood | Glove box
Co-60 M 1.00x10° 1.00x10° 1.00x10’ 1.43x10° 1.43x10° 1.43x10°
S 3.13x10" 3.13x10° 3.13x10° 5.88x10" 5.88x10° 5.88x10°
Zn-65 S 3.33x10° 3.33x10° 3.33x10’ 3.57x10° 3.57x10° 3.57x10’
Ga-67 F 1.56x107 1.56x10° 1.56x10° 9.09x10° 9.09x10’ 9.09x10°
M 4.17x10° 4.17x10’ 4.17x10° 3.57x10° 3.57x10° 3.57x10°
Br-82 F 2.86x10° 2.86x10’ 2.86x10° 1.56x10° 1.56x10° 1.56x10°
M 1.56x10° 1.56x107 1.56x10° 1.12x10° 1.12x10 1.12x10°
Sr-85 F 2.63x10° 2.63x10’ 2.63x10° 1.82x10° 1.82x10° 1.82x10°
S 1.22x10° 1.22x10’ 1.22x10° 1.54x10° 1.54x10° 1.54x10°
Sr-89 F 1.00x10° 1.00x10’ 1.00x10° 7.14x10° 7.14x10° 7.14x10’
S 1.19x10° 1.19x10° 1.19x10° 1.72x10° 1.72x10° 1.72x10°
Sr-90 F 4.17x10° 4.17x10° 4.17x10° 3.33x10° 3.33x10° 3.33x10°
S 5.88x10° 5.88x10" 5.88x10° 1.20x10° 1.20x10° 1.20x10°
Y-88 M 2.44x10° 2.44x10° 2.44x10’ 3.03x10° 3.03x10° 3.03x10’
S 2.27x10° 2.27x10° 2.27x10’ 3.23x10° 3.23x10° 3.23x10’
Y-90 M 7.14x10° 7.14x10° 7.14x10’ 5.88x10° 5.88x10° 5.88x10’
S 6.25x10° 6.25x10° 6.25x10’ 5.56x10° 5.56x10° 5.56x10’
Tc-99m F 9.09x10’ 9.09x10° 9.09x10° 5.00x10’ 5.00x10° 5.00x10°
M 5.26x10’ 5.26x10° 5.26x10° 3.45x10 3.45x10° 3.45x10°
Cd-109 F 1.23x10° 1.23x10° 1.23x10’ 1.04x10° 1.04x10° 1.04x10
M 1.52x10° 1.52x10° 1.52x10’ 1.96x10° 1.96x10° 1.96x10°
In-111 F 8.33x10° 8.33x10 8.33x10° 4.55x10° 4.55x10’ 4.55x10°
M 4.35%10° 4.35x10’ 4.35x10° 3.23x10° 3.23x10’ 3.23x10°
In-113m F 1.03x10° 1.03x10° 1.03x10" 5.26x10° 5.26x10° 5.26x10°
M 5.00x10’ 5.00x10° 5.00x10° 3.13x10’ 3.13x10° 3.13x10°
Sn-113 F 1.85x10° 1.85x10’ 1.85x10° 1.27x10° 1.27x10° 1.27x10°
M 3.70x10° 3.70x10° 3.70x10’ 5.26x10° 5.26x10° 5.26x10"
Sb-125 F 7.14x10° 7.14x10° 7.14x10’ 5.56x10° 5.56x10° 5.56x10"
M 2.00x10° 2.00x10° 2.00x10’ 2.86x10° 2.86x10° 2.86x10°
Te-125m F 1.96x10° 1.96x10’ 1.96x10° 1.49x10° 1.49x10’ 1.49x10°
M 2.86x10° 2.86x10° 2.86x10’ 3.45x10° 3.45x10° 3.45x10'
-123 F 1.35x107 1.35x10° 1.35x10° 9.09x10° 9.09x10’ 9.09x10°
-125 F 1.96x10° 1.96x10’ 1.96x10’ 1.37x10° 1.37x10° 1.37x10’
-131 F 1.35x10° 1.35 x10° 1.35 x107 1.00x10° 1.00x10° 1.00x10°
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dry and dusty operation 11259291 individual monitoring(ﬁi 9)

radionuclide | type A WNAMAD = 1 lm A, WUAMAD = 5 Um
(Bq) (Bq)
Open bench | Fume hood Glove box Open bench | Fume hood Glove box
-129 F 2.78x10" 2.78x10° 2.78x10° 1.96x10" 1.96x10° 1.96x10°
Cs-134 F 1.52x10° 1.52x10° 1.52x107 1.04x10° 1.04x10° 1.04x10’
Cs-137 F 2.17x10° 2.17x10° 2.17x10° 1.49x10° 1.49x10° 1.49x10°
Ba-133 F 6.67x10° 6.67x10° 6.67x10’ 5.56x10° 5.56x10° 5.56x10
Sm-153 M 1.56x10° 1.56x10’ 1.56x10° 1.47x10° 1.47x10 1.47x10°
Eu-152 M 2.38x10" 2.38x10° 2.38x10° 3.70x10" 3.70x10° 3.70x10°
Eu-154 M 1.89x10" 1.89x10’ 1.89x10° 2.86x10" 2.86x10° 2.86x10°
Eu-155 M 1.41x10° 1.41x10° 1.41x10° 2.08x10° 2.08x10° 2.08x107
Ho-166 M 1.49x10° 1.49x10’ 1.49x10° 1.19x10° 1.19x10° 1.19x10°
Ho-166m M 8.33x10’ 8.33x10" 8.33x10° 1.28x10" 1.28x10° 1.28x10°
Er-169 M 9.09x10° 9.09x10° 9.09x10 1.05x10° 1.05x10° 1.05x10°
Re-186 F 1.92x10° 1.92x10° 1.92x10° 1.37x10° 1.37x10’ 1.37x10°
M 9.09x10° 9.09x10° 9.09x10’ 8.33x10° 8.33x10° 8.33x10’
Re-188 F 2.17x10° 2.17x10’ 2.17x10° 1.52x10° 1.52x10’ 1.52x10°
M 1.82x10° 1.82x107 1.82x10° 1.33x10° 1.33x10’ 1.33x10°
Au-198 F 4.76x10° 4.76x10’ 4.76x10° 2.56x10° 2.56x10’ 2.56x10°
M 1.27x10° 1.27x10’ 1.27x10° 1.01x10° 1.01x10’ 1.01x10°
S 1.15x10° 1.15x10’ 1.15x10° 9.09 x10° 9.09 x10° 9.09 x10’
Hg-203 F 2.13x10° 2.13x10’ 2.13x10° 1.69x10° 1.69x10’ 1.69x10°
M 4.17x10° 4.17x10° 4.17x10’ 5.26x10° 5.26x10° 5.26x10"
TI-201 F 2.27x10° 2.27x10° 2.27x10° 1.32x10’ 1.32x10° 1.32x10°
TI-204 F 2.33x10° 2.33x10’ 2.33x10° 1.61x10° 1.61x10’ 1.61x10°
Pb-210 F 9.09x10” 9.09x10° 9.09x10" 7.69x10° 7.69x10° 7.69x10°
Ra-226 M 5.56x10' 5.56x10° 5.56x10° 8.33x10' 8.33x10° 8.33x10’°
Ra-228 M 7.14x10° 7.14x10° 7.14x10" 8.33x10° 8.33x10° 8.33x10"
U-238 F 2.04x10° 2.04x10" 2.04x10° 1.72x10° 1.72x10° 1.72x10°
M 3.57x10° 3.57x10° 3.57x10° 6.25x10° 6.25x10° 6.25x10"
S 1.25x10° 1.25x10° 1.25x10" 1.75x10° 1.75x10° 1.75x10°
Pu-239 M 2.00x10' 2.00x10° 2.00x10° 3.13x10' 3.13x10° 3.13x10°
S 6.25x10' 6.25x10° 6.25x10° 1.20x10° 1.20x10° 1.20x10°
Pu-242 M 2.13x10' 2.13x10° 2.13x10° 3.23x10' 3.23x10° 3.23x10°
S 6.67x10' 6.67x10° 6.67x10° 1.30x10° 1.30x10° 1.30x10°
Am-241 M 2.56x10' 2.56x10° 2.56x10° 3.70x10' 3.70x10° 3.70x10°
Am-243 M 2.44x10' 2.44x10° 2.44x10° 3.70x10' 3.70x10° 3.70x10°
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Draft of Safety Guide, “Assessment of Internal Radiation Exposure for Occupational Protection”,
IAEA/NENS-85, 1997
ICRP 35, “General Principles of Monitoring for Radiation of Workers”, Pergamon Press, Oxford,
NewYork, Volumn 9 No. 4, 1982
ICRP54, “Individual Monitoring for Intake of Radionuclides by Workers”, Pergamon Press, 1988
ICRP 72 Volume 26 No. 1, “Age-dependent Dose to Members of the public from Intake of
Radionuclides: Part 5 Compilation of Ingestion and Inhalation Dose Coefficients”, Pergamon,1996
ICRP 78, “Individual Monitoring for Internal Exposure of Workers Replacement of ICRP publication
54”, Pergamon, 1997
gudeyansvesuanaldmssedvialilaniingaaiui 1 1.n.43 5130 n.e. 44, fhemuauain
Yaoansn1asad, neaguan, ﬁwﬂ’mmwﬁmuﬂim%ﬁaﬁua

IAEA: “Safe Handing of Radionuclides”, 1973 Edition, IAEA Safety Series No.l,IAEA,
Vienna(1973)
Otto G. Raabe, “Internal Radiation Dosimetry”,Health Physics Society 1994 Summer school, Medical
physics publishing, Madison, Wisconsin, U.S.A.,1994, p 95-108
Safety series no. 115-1, “International Basic Safety Standards for Protection against Ionizing
Radiation and for the Safety of Radiation sources”, International Atomic Energy Agency, Vienna,

1994
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IS GNGRERE e(g)j . (dose per unit intake for inhalation (Sv Bq )) "U@QUI,@TGKTTI‘]JG]N”]

Radionuclide Inhalation

Type/Form e(2)in

AMAD=1 [im AMAD=5 llm

H-3* F 6.2x10" -

M 4.5x10™"

S 2.6x10"°
C-14* F 2.0x10™ -

M 2.0x10”

S 5.8x10°
F-18 F 2.8x10™ 54x10"

M 56x10" 8.9x10"

S 59x10" 93x10"
Na-22 F 1.3 x10” 2.0x10”
Na-24 F 2.7x10"° 53x10™"
P-32 F 7.7x10" 1.1x10"

M 3.5x10° 2.9x10°
P-33 F 9.4x10™" 1.5x10"

M 1.6x10" 1.3x10"
S-35(inorganic) F 5.3x10™" 8.2x10™"

M 1.6x10" 1.2x10"
Cl-36 F 3.3x10™° 4.9x10"

M 7.8x10” 5.3x10"
K-42 F 1.2x10™ 2.0x10™
Ca-45 M 3.0x10” 2.4x10°
Mn-54 F 8.5x10" 1.1x10°

M 1.6x10” 1.2x10°
Fe-55 F 7.7x10™"° 9.2x10™"°

M 3.8x10"° 33x10™"
Fe-59 F 2.2x10" 3.0x10”

M 3.8x10” 32x10°
Co-57 M 5.4x10"° 3.8x10"°

S 1.0x10” 6.1x10™"
Co-58 M 1.6x10” 1.4x10"

S 2.1x10” 1.7x10”

*91AICRP 72
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Inhalation
Radionuclide Type/Form ()
AMAD=1 lim AMAD=5 lim
Co-60 M 1.0x10" 7.0x10°
S 3.2x10" 1.7x10°
Zn-65 S 3.0x10° 2.8x10°
Ga-67 F 6.4x10" 1.1x10™"°
M 2.4x10™"° 2.8x10"
Br-82 F 3.5x10"° 6.4x10"
M 6.4x10" 8.9x10™"°
Sr-85 F 3.8x10" 5.5x10"°
S 8.2x10™"° 6.5x10"°
Sr-89 F 1.0x10” 1.4x10”
S 8.4x10” 5.8x10"
Sr-90 F 2.4x10" 3.0x10"
S 1.7x10” 8.3x10°
Y-88 M 4.1x10” 3.3x10°
S 4.4x10° 3.1x10°
Y-90 M 1.4x10" 1.7x10"
S 1.6x10” 1.8x10”
Tc-99m F 1.1x10™" 2.0x10™"
M 1.9x10™" 2.9x10™
Cd-109 F 8.1x10° 9.6x10”
M 6.6x10" 5.1x10°
In-111 F 1.2x10™"° 2.2x10™°
M 2.3x10™ 3.1x10™"°
In-113m F 9.7x10™" 1.9x10™"
M 2.0x10™" 3.2x10™"
Sn-113 F 5.4x10™ 7.9x10™"°
M 2.7x10" 1.9x10”
Sb-125 F 1.4x10" 1.8x10"
M 5.0x10° 3.5x10°
Te-125m F 5.1x10™° 6.7x10"°
M 3.5x10" 2.9x10°
-123 F 7.4x10™" 1.1x10™
-125 F 5.1x10° 7.3x10°
-131 F 7.4x10° 1.0x10*
-129 F 3.6x10° 5.1x10°
Cs-134 F 6.6x10° 9.6x10”
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Inhalation
Radionuclide Type/Form ()
AMAD=1 lim AMAD=5 lim
Cs-137 F 4.6x10” 6.7x10°
Ba-133 F 1.5x10" 1.8x10”
Sm-153 M 6.4x10" 6.8x10"
Eu-152 M 4.2x10" 2.7x10°
Eu-154 M 5.3x10" 3.5x10"
Eu-155 M 7.1x10° 4.8x10”
Ho-166 M 6.7x10™"° 8.4x10™"°
Ho-166m M 1.2x10” 7.8x10"
Er-169 M 1.1x10° 9.5x10"
Re-186 F 52x10"° 7.3x10™"°
M 1.1x10° 1.2x10”
Re-188 F 4.6x10"° 6.6x10"°
M 5.5x10" 7.5x10"
Au-198 F 2.1x10™ 3.9x10™"°
M 7.9x10™"° 9.9x10™"°
S 8.7x10™"° 1.1x10”
Hg-203 F 4.7x10™"° 5.9x10™"
M 2.4x10" 1.9x10”
TI-201 F 4.4x10" 7.6x10"
T1-204 F 43x10™° 6.2x10"°
Pb-210 F 1.1x10° 1.3x10°
Ra-226 M 1.8x10° 1.2x10°
Ra-228 M 1.4x10° 1.2x10°
U-238 F 4.9x10” 5.8x10"
M 2.8x10° 1.6x10°
S 8.0x10° 5.7x10°
Pu-239 M 5.0x10° 3.2x10°
S 1.6x10° 8.3x10°
Pu-242 M 4.7x10-5 3.1x10-5
S 1.5x10-5 7.7x10°
Am-241 M 3.9x10° 2.7x10°
Am-243 M 4.1x10-5 2.7x10-5
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MANUIN V.

MsunTua N uNb(degree of toxicity)
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A1TNN A-1 classification of isotopes according to relative radio-toxicity
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Groupl: very high radiotoxicity

ZIOPb 226Ra 227Th
ZIOPO 228Ra 228Th
223Ra 227AC 230Th
Group2: high toxicity
*Na *Co *zr
36C1 6OC0 106Ru
45Ca 8‘)Sr IIOAgm
46SC 9OSr IISCdm
541\/11,1 91Y 1 14Inm

Group3: moderate toxicity

"Be

14

C

18

F

48

Sc

48

A%
Sior

52

Mn

56

Mn

52

Fe

55
Fe

59

Fe

57

Co

58

Co
6331
Ni
65.

Ni
“Cu

65

Zn

69— m

/n

72

Ga

73

As

74

As

76

As
77AS

75
Se

82

Br

85

I(rm
87Kr

86.

Rb

85
Sr

Group4: Low toxicity

3

H
50
N

58

5931

Ni

69

Zn

Co™

71

Ge

85

Kr

85q.m

Sr

231

Pa

230
U

232
U

124

Sb

125

Sb

1274 m

Te

129,

m

Te

124

91
90
Y
92
93

97

Zr

93

Nb"
Nb

99

96,

Tc

97

Tc"

97,
Tc

99,
Tc

97
Ru

Rb

91y, m

Y

93

Zr

233
234
U

237

Np

126
131

133

134
Cs

137

Cs

103

Ru

105
Ru

105

Rh

103

Pd

109

Pd

105

Ag

111

109Cd

115

Cd

115

In"
113
Sn

125
Sn

122,

Sb

Nb

96,

Tc"

99

Tc"

238Pu 241Pu 243Am
239Pu 242Pu 242Cm
240Pu 241 Am 243 Cm
140Ba 160Tb 204T1
144Ce 170Tm 207Bi
"Eu(13yr) "“'Hf  *“Bi
]54Eu ISZTa 21 ]At
19211_ 212Pb
125Tem 140La ISSEu
P'Te e  Gd
]29,.1.,e 143Ce 159Gd
131Tem 142Pr 165Dy
132,1-‘e 143Pr 166Dy
130I 147Nd 166HO
]32I 149Nd 169Er
| “pm 'Er
135I 149Pm me
135)(e ISISm 175Yb
Pes sm Lu
Pcs PEu©  "*'w
“'Ba  .2h) w
103Rhm 131Xem 135CS
IISInm 133Xe 147Sm
129I 134CSm 18711e

244
Cm

245

Cm

246
Cm

224

Ra

228

Ac

230.
Pa

234,

Th

236

187.

183
Re

186.
Re

188

Re

185

Os

191

Os
l‘)}os

190.

Ir

194

Ir

191

Pt

193

Pt

197

Pt

196Au

191

Os™

193

P tm

1975, m

Pt

249 Cf

250

252Cf

249

202,

203

Pb

206 -

Bi

Bi

220

Rn

222,

232,

Th

Nat,

Th

235

Cf

Bk

231

Th

233
Pa

239.

238

Nat-
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Annual limit on Intake(ALI) : the derived limit for the amount of radioactive material taken into
the body of an adult worker by inhalation or ingestion in a year.

“Fasna lannmsulasauie ldlunmsdmuadSualums 185uasfidmdigsemeves
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Committed Dose Equivalent(H; 5 ): the dose equivalent to organs or tissues of reference(T) that
will be received from an intake of radioactive material by an individual during the 50 —year period
following the intake
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Committed Effective Dose Equivalent(H, 5): the sum of the products of the weighting
factors applicable to each of the body organs or tissues that are irradiated and the committed dose
equivalent to these organs or tissues”
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Derived Air Concentration(DAC): the concentration of a given radionuclide in air in which, if

breathed by the reference man for a working year of 2000 hours under condition of light activity
(inhalation rate 1.2 cubic meters of air per hour), results in an intake of one ALI
[ ¥ a v o o I
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Derived Air Concentration-hour(DAC-hour): the product of the concentration of radioactive

material in air (expressed as a fraction or multiple of the derived air concentration for each radionuclide)
and the time of exposure to that radionuclide
“WagaszHINANUTNTUVeITs T Tueimawaasluglvesdadiunsenaguuoanis
1 Y 9 [T J a Yo o A (=} g’/
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Evaluation Level: the level at which an intake should be evaluated beyond the initial bioassay

measurement. The evaluation level is 0.02 times the annual limit on intake(ALI), which is equivalent to

40 derived air concentration(DAC) hours.
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#4A1 Evaluation Level HAUMAY 0.02 (M1U09A1 ALI FUn101 40 DAC-hours.”

Excretion Fraction: the fraction of the intake that has been excreted by the body at time(t)
following the intake.

“FadIuUeId13TIdNgnIUeoNIINTIMeNne ¢ Wan lasumsseddigaiane”

Intake Retention Fraction(IRF) : the fraction of the initial intake that is retained in the body at
time(t) following the intake. (It is common to use the IRF to refer to both the intake retention fraction and
the excretion fraction.)
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Internal Dose : that portion of the dose equivalent received from radioactive material taken into
the body. (A more complete definition would be a process of measurement and calculation which result
in an estimate of the dose to tissues of the body due to an intake of radioactive material.)
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Investigation Level(IL): the level at which an intake should be investigated. The investigation

level is any intake greater than or equal to 0.1 times the annual limit on intake(ALI).
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Total effective Dose Equivalent(TEDE) : the sum of the deep-dose equivalent(for external

exposures) and the committed effective dose equivalent(for internal exposures)

“NA3INVD deep-dose equivalent(@115UMNT 1A5UTITVINAGUBNTIINY) 1AL the committed
effective dose equivalent(@ 15 UM3 18515 9F1neluieme)”

Weighting Factor(W,) : for and organ or tissue(T) is the proportion of the risk of stochastic
effects resulting from irradiation of that organ or tissue to the total risk of stochastic effects when the
whole body is irradiated uniformly.
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Airbone Radioactive Material : radioactive material dispersed in the air in the form of dusts , fumes,

particulates, mists, vapors, or gases.
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Airborne Radioactivity Area : a room, enclosure, or area in which airbone radioactive material, composed
wholly or partly of licensed materials , exist in concentrations.
1. in excess of the derived air concentrations(DAC), or
2. to such a degree that an individual present in the area without respiratory protection
equipment could exceed, during the hours an individual is present in a week, an intake of
0.06 percent of the annual limit on intake (ALI) or12-DAC-hours
“Foaiitlalrtenuiiilsznenldremssad luomeiimua wiesaneadin Tuamndudy
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Bioassay : the determination of kinds, quantities or concentrations, and, in some cases, the locations of
radioactive material in the human body, whether by direct measurement(in-vivo counting) or by analysis
and evaluation of materials excreted or removed from the human body.
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Class (or lung class or inhalation class) : a classification scheme for inhaled material according to its

rate of clearance from the pulmonary region of the lung. Material are classified as D, W, or Y, which

applies to a range of clearance half-times: for class D(Days) of less than 10 days, for class W(Weeks)

from 10 to 100 days, and for class Y(Years) of greater than 100 days.

“ﬂ"lﬁihlluﬂLLEJﬂLLEJ$ﬁ'Ti‘ﬁW"IEJ‘Ii]LEIQJH]l‘]J@]"IiJﬁlﬁi”lﬂ"limi‘]vﬂ’ﬂﬂﬂﬁnﬂﬂ’Oﬂ LLEJﬂi’)f‘JﬂL‘]dJu class D W W%'ﬂ Y
o o

[ y . [ [} 1 1 @ a A
Tasduwusnunansanialumsusaoon Iag class DY) TA1Toena1 10 JU  class W(@11016)

a0 . = [ =Wl 1 v
UA1 clearance half-time 910 10 D3 100 AU AT class YG‘J) UAWINNIAT 100 IU”

S a . a o o .
AT WIUNA ﬂQm'ﬂT:mumﬂ?uﬁmmmmmﬂuiwﬂw

adunauduausunndinduaguannulaaandaannacanulanug



36

Exposure : being exposed to ionizing radiation or to radioactive material.
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Individual Monitoring : the assessment of the dose equivalent by use of devices designed to be worn by
an individual; the assessment of committed effective dose equivalent by bioassay or by determination of
the time-weighted air concentrations to which an individual has been exposed, i.e., DAC-hours; or the
assessment of dose equivalent by use of survey data.
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