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Comparative Analysis of Effective Dose Evaluation forTritium in
Animal Product Ingestion According to Domestic and
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This study conducted a comparative analysis of dose evaluations for ingestion of animal
products based on data from nuclear power plants in the Republic of Korea, using methodologies from
the Republic of Korea, IAEA TRS-472", and 'CSA N288.1:14. The research focused on tritium, the most
significant constituent among the gaseous and liquid radioactive emissions. The combined evaluation of
tritium, in the form of tritiated water (HTO) and organically bound tritium (OBT), yielded results of 1.143
uSvy™" for the Republic of Korea, 0.965uSv y™" for TRS-472", and 0.886 uSvy™' for ‘N288.1:14". Despite the
Republic of Korea’s guidelines not considering OBT, the evaluation results for the Republic of Korea were
higher compared to other methodologies. This discrepancy was attributed to the unique approach of not
considering the moisture content per individual in the calculations of plant and feed concentration in the
Republic of Korea and the simultaneous consideration of specific-activity model and transfer model. The
study highlights the necessity of developing dose evaluation models tailored to regional characteristics
and underscores the importance of including OBT in these evaluations.
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Table 1. Values of factors used for dose evaluation
T -3
Absolute humidity [kg m™] 0.006
Relative humidity [%/100] 0.7
Contamination rate of feed [ -] 0.76
Beef Milk Pork Chicken
oe . ) -
Adults’ ingestion of animal products [kg y™'] 15.7 732 28.8 26.6
3 -1 -1
Transfer factor of °H [day kg™, day L™'] 0.012 0.01 0.012 0.012
14 -1 -1
Transfer factor of '*C [day kg™, day L™'] 0.031 0.012 0.031 0.031
[Bg/m3] [Bg/m2] [Ba/kg] [Ba/kg] [Bay/kg] [Barkg]
Air Surface_ground  Soil water Concentrations_Plant_gas Concentrations Animal_gas Concentrations_Plant_liquid Concentrations_Animal_liquid
Nuclide Grains Fruits Kimchi Leaves Beef Milk Pork Chicken Grains. Fruits. Kimchi Leaves Beef Milk Pork Chicken
H-3 OBT - - - - - - - - - - - - - - - - - -
H-3 HTO 5.000E+00 1402E-01 1.000E-02 234E+02 2.34E+02 234E+02 234E+02 281E+00 2.34E+00 281E+00 281E+00 4.34E-07 3.00E+00  4.00E+00 4.34E-07 5.44E-07 544E-07 0.00E+00 0.00E+00
Be-7 6.000E+00 2458E-03  1.000E-02 2.54E-04 9.57E-05 2.38E-05 2.34E-05 3.38E-07 3.03E-10 3.38E-08 1.02E-09 215E-02  3.00E+00 4.00E+00 2.26E-04 9.13E-04 8.19e-07 0.00E+00  0.00E+00
Be-10 7.000E+00 2.334E-01  1.000E-02 3.84E-04 1.23E-04 3.07€-05 295E-05 4.50E-05 3.74E-08 1.24€-07 3.54E-09 3.19e-02  3.00E+00 4.00E+00 2.83E-04 148E-03 123E-06 0.00E+00 0.00E+00
1 8.000E+00 6.527E-07 1.000E-02  6.74E-305 7.64E-29 2.66E-29 2.66E-29  7.67E-161 124E-33  0.00E+00 O000E+00 0.00E+00 3.00E+00 4.00E+00 419E-39 2.01E-168 3.24E-41  0.00E+00  0.00E+00
C-14 9.000E+00 2331601 1.000E-02 S57E+03 S557E+03 SS57E+03 S557E+03 1736402 6.68E+01 173E+02 173E+02" 1.29E-01 300E+00 400E+00" 1.296-02  839E-01 325E-01 0.00E+00 0.00E+00
N-13 1.000E+01 3.192E-07 1.000E-02 0.00E+00 2.30E-51 8.69E-52 8.70E-52  0.00E+00 360E-56 0.00E+00 0.00E+00 0.00E+00 3.00E+00 4.00E+00 9.60E-73  0.00E+00 268E-74 0.00E+00 0.00E+00
0-15 1.100E+01 6.525E-08 1.000E-02 0.00E+00 2.19E-221 6.16E-222 6.17€-222 0.00E+00 4.92E-227 0.00E+00 0.00E+00 0.00E+00 3.00E+00 4.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00
F-18 1.200E+01 3.516E-06 1.000E-02 1.08E-61 7A45E-11 1.86E-11 1.86E-11 124E-37  570E-15 000E+00 000E+00 9.99E-62 300E+00 4.00E+00  1.92E-12  7.85E-38 362E-15 0.00E+00  0.00E+00
Ne-19 1.300E+01 9.192E-09 1.000E-02 000E+00 O000E+00 000E+00 O0O00E+00 000E+00 000E+00 O0.00E+00 000E+00” 000E+00 3.00E+00 4.00E+00" 000E+00 O0O00E+00 000E+00 0.00E+00 0.00E+00
Mg-28 1.400E+01 4.018E-05 1.000E-02 328E-10 3.25E-06 8.19€-07 821E-07 8.65E-12 2.05E-09 8.03€-37 5.53€-37 193E-08 3.00E+00 4.00E+00 5.30E-06 1.98E-11 470E-09 0.00E+00 0.00E+00
Al-26 1.500E+01 2.334E-01  1.000E-02 3.84E-04 1.23e-04 3.04E-05 2.92E-05 6.70E-05 2.23E-05 1.84E-07 5.26E-09 3.19E-02 3.00E+00 4.00E+00 2.83E-04 2.22E-03 741E-04  0.00E+00  0.00E+00
Al-28 1.600E+01 7.174E-08 1.000E-02 0.00E+00 4.11E-202 1.03E-202 1.03E-202 0.00E+00 229E-209 0.00E+00 000E+00 0.00E+00 3.00E+00 4.00E+00 1.74E-298 0.00E+00 571E-301 0.00E+00 0.00E+00
Si-31 1.700E+01 5.038E-06 1.000E-02 781E-45 1.66E-09 4.15E-10 4.16E-10 1.52€-32 130E-15 7.42E-240 2.24E-230 2.86E-44  3.00E+00  4.00E+00 1.69E-10 1.86E-32 1.60E-15 0.00E+00 0.00E+00
Si-32 1.800E+01 2298E-01  1.000E-02 3.84E-04 1.23E-04 3.04E-05 2.92E-05 1.76E-06 4.39E-06 491E-09 1.40E-10 3.19E-02 3.00E+00 4.00E+00 2.83E-04 5.93E-05 148E-04 0.00E+00 0.00E+00
P-30 1.900E+01 8004E-08 1.000E-02 0.00E+00 537E-182 145E-182 1456-182 0.00E+00 143E-187 000E+00 000E+00 0.00E+00 3.00E+00 4.00E+00 241E-268 0.00E+00 2.78E-269 0.00E+00 0.00E+00
P-32 2.000E+01 6.591E-04 1.000E-02 9.87€-05 6.22E-05 1.79€-05 1.79€-05 297E-06 144E-06 3.81E-08 9.30E-09 8.39E-03 3.00E+00 4.00E+00 146E-04 1.55€-02 7.55E-03  0.00E+00  0.00E+00
P-33 2.100E+01 1.171E-03  1.000E-02 1.70E-04 8.27€-05 2.51E-05 2.49E-05 8.31E-06 3.56E-06 3.02€-07 6.76E-08 1456-02 3.00E+00 4.00E+00 1.94E-04 3.12E-02 1.34E-02  0.00E+00  0.00E+00
$-35 2.200E+01 4.033E-03  1.000E-02 3076-04  1.17E-04 382E-05  376E-05 885E-05  7.33E-06  8.24E-06  243E-07  252E-02 3.00E+00 4.00E+00 269E-04  1.14E-01 945€-03  0.00E+00 0.00E+00
Cl-36 2.300E+01 2.334E-01  1.000E-02 4.40E-02 6.18€-03 3.15€-02 3.15€-02 6.88E-01  2.02E+00 1.06E-02 3.03E-04 8.80E-01 3.00E+00 4.00E+00 6.15E-02 2.20E+00 648E+00 0.00E+00 0.00E+00
Cl-38 24D0F+01 1192E-06 _1000F-02 7 48F-170 S75F-19 4R7F-19 AR7F-1Q 709E-93 165E-22 __000E+00 __00N0F+00 7 97F-174 A00E£00___A00F+00. 289F-24. 157F-96. 3R4AE-26_NNOF+00___000F+00
8 Tile | Dose summary | Dose KOREA | Dose_ AEA | DoseCSA | Concentratios REA | Concentrations IAEA | Concentrations CSA | Other parameters | DC.external | DC_iternaling | DC ... @

Fig. 1. Schematic diagram of the screen for extracting radioactive concentration from the resident exposure dose evaluation program.
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1Age 5
Adukt Evaluation Click
LKINS FHITIE 22 [uSviy] Dose.

Crops_internal_air 4 Type Gonads. Breat Lungs RedMarrow ‘Stomach Colon Thyroid Bladder Liver Eophagus  BoneSurface  Remainder Effective. ‘Skin Contribution{%)
H-3 HTO 1.000E+00 1.000E+00 1.000E+00 1.000E+00 1.000E+00 1000E+00 10COE+D0 100DE+00 1.000E+00 1.000E+00 1.000E+00 1000E+00 1.000E+00 1.000E+0D 3.571
Be7 1.100E+00 1.100E+00 1.100E+00 1.10CE+00 1.100E+0C 1.100E+00 1.10CE+00 1.100E+00 1.1C0E+00 1.100E+0C 1.100E+00 1.1COE+00 1.100E+C0 1.100E+00 3929
c11 1200E+00 1200E+00 1200E+00 1200E+00 1200E+00 1200E+00 1200E+00 1200E+00 1200E+00 1200E+00 1200E+00 1200E+00 1200E+00 1200E+00 4286
c-14 1300E+00 1.300E+00 1.300E+00 130CE+00 1.300E+00 1.300E+00 1.3C0E+00 1.300E+00 1300E+00 1.300E+00 1300E+00 13C0E+00 1.300E+00 1.300E+00 4643
F-18 1400E+00 1400E+00 1400E+00 140CE+00 1400E+0C 1400E+00 1400E+00 1400E+00 1400E+00 1400E+00 1400E+00 1400E+00 1.400E+00 1.400E+00 5.000
=131 1.500E+00 1.500E+00 1.50CE+00 1.500E+00 1.50CE+00 1.500E+00 1.500E+00 1.500E+00 1.500E+00C 1.500E+00 1.500E+00 1.500E+00 1.500E+00 1.500E+00 5.357
Cs-137 1.600E+00 160CE+00 1.600E+00 1.60CE+00 1.600E+00 1600E+00C 1.6C0E+00 1.60CE+00C 1.600E+00 1.60CE+00 1600E+00 1.600E+00 1.600E+00 1.600E+00 5714
Mg-28 1700E+00 1700E+00 1700E+00 1700E+00 1700E+00 1700E+00 1700E+00 1700E+00 1700E+00 1700E+00 1700E+00 1.700E+00 1.700E+00 1.700E+00 6071
Al-26 1.800E+00 1.800E+00 1.800E+00 1.80CE+00 1.80CE+0O 1.800E+0C 1.800E+00 1.80CE+00 1.800E+00 1.800E+00 1.800E+0C 1.800E+00 1.800E+00 1.800E+00 6429
Si-31 1.900E+00 190CE+00 1.900E+00 1.900E+0C 1.900E+00 1.900E+00 1.9C0E+00 19CCE+00 1.900E+00 1.90CE+00 1.900E+0C 1.900E+00 1.900E+00 1.900E+00 6.786
S5i-32 2.000E+00 2.000E+00 2.00CE+00C 2.000E+00 2.00CE+00C 2000E+00 2.00CE+0C 20C0E+00 2.000E+00 2.000E+00 2.000E+00C 2.000E+00 2.000E+00 2.000E+00 7143
P-32 2100E+00 2100E+00 2100E+00 2100E+00 2100E+00 2100E+00 2100E+00 2100E+00 2100E+00 2100E+00 2100E+00 2.100E+00 2100E+00 2.100E+00 7500
P-33 2200E+00 2200E+00 2200E+00 2200E+00 2200E+00 2200E+00 2200E+00 2200E+00 2200E+00 2200E+00 2200E+00 2200E+00 2200E+00 2200E+00 7.857
535 organic 2300E+00 2300E+00 2300E+00 2300E+00 2300E+00 2300E+00 230CE+00 2.300E+00 2300E+00 2300E+00 2300E+00 2300E+00 2300E+00 2.300E+00 8214
ch3s 2400E+00 2400E+00 2400E+00 2400E+00 2400E+00 2400E+00 240CE+00 2400E+00 2400E+00 2400E+00 2400E+00 2400E+00 2400E+00 2.A400E+00 8571
Cras f1=02 2500E+00 2500E+00 2500E+00 2500E+00 2500E+00 2500E+00 2500E+00 2500E+00 2500E+00 2500E+00 2500E+00 2500E+00 2500E+00 2.500E+00 8929

Dose contribution(%)

2.200E+00

2.100E+00 23006400 mH-3

W Be-7
mC-11
mC-14
WF-13

2.500E+00
m-131

2.000E+00
1.900€+00 |

1.800E-00 mCe137

=Mg-28

1.700E+00
mAl-26

1.200E+00
1.300E-00

16006400
15006400 1 4006400

m5i-31

Fig. 2. Schematic diagram of the screen for extracting dose from the resident exposure dose evaluation program.

Table 2. Tritium concentrations in animal products at the evaluation sites

Concentration of HTO [Bqkg™] Beef Milk Pork Chicken
Republic of Korea 6.18x10° 6.17 X 10 5.82%x 107 321%x10°
IAEA TRS-472 323%10° 426%10° 323% 107 3.23% 107
CSAN288.1:14 3.44% 107 4.41x10? 2.45%10? 3.45% 107
Concentration of OBT [Bqkg™] Beef Milk Pork Chicken
Republic of Korea - - - -
IAEA TRS-472 2.87% 10" 1.72x 10 2.87% 10" 2.87% 10"
CSAN288.1:14 4.39%x 10" 1.82x 10 5.17% 10" 423x 10"
3.4 1t 8 SRulg grdote] AL ] RIS 12%R Hgohe
Zof 71Q1%ttt. o] A& Rttt =9 JE¢l HTO
371 At Sl At B7F A9 S4tE W A a7 Y= wot =0l AFra Fhegtol 24 e
G4 WYANE SRS Table 29} At} §=19] A9 54 o= G ok T Y 4207 W TR B 49
A5 B9 WZ A At Al OBTE E{skar )17 ot =8 FAAET =2 AR O] gH]of oJste] thE AiA
g Fgh2 AL =gl gh=o] BrF I E e 5 oF vl el F W27} A AL Aok B3 k2 Al
T2 6.18x10°Bq kg ' O &2 ‘TRS-4722] 3.23x10°Bq & ZEF A EA SAEZ O] YAMIHAE o)F *l Bl
kg''5F N2B1:16S] 344x10'Bq kgl ol Sk 2dlel S B sigel obd Aol RUE Aot o
o)z} tpehdet ol ZlolM ABEO] £EHIS 9 webd s sehule o] Aolg FRe o), S WA
< B AE A (*}fz Zehyoll sl 75% ah-= 285kl w310 2o vls) 2A vehdt
AL “TRS-472'9F ‘N288.1:14°9] 75 SA ¢ 7|9kt /|4 A AE5Ta FLEHE TEE AR SA4E F
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0.427 0.442

0.302
0.245
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# Republic of Korea ®TRS-472 mN288.1-14

Fig. 3. Evaluation results of tritium effective dose considering
only HTO from animal products ingestion.
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Fig. 4. Evaluation results of tritium effective dose considering
both HTO and OBT from animal products ingestion.
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