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Table 1. Effective dose equivalent conversion factors for adults.

Nuclides Ingestion Inhalation Ground irradiation
(Sv/Bq) (Sv/Bq) (Sv—ct/Bq—y)

H—-3 160E—11 160E—11 0.

Co—60 7.30E—09 5.90E —08 4.26E—03
Sr—90 3.50E—08 3.50E—07 0.

Cs—134 2.00E—08 1.30E—08 2.64E—03
Cs—137 140E—08 8.60E—09 9.51E—04
U-235 720E—08 3.30E—05 241E—04
U—238 6.90E—08 3.20E—05 435E—08
Pu—238 1L10E—07 1.30E—04 2.50E—06
Pu—239 1.20E-07 140E—04 193E—-07
Cm—244 310E—07 7.60E—05 5.58E—09
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Table 2. Transfer coefficients of nuclides from soil to plant.

(Bq/kg~wet wt)/(Bg/kg-soil)

Nuclide Rice

Grains Legume L. Veget R. Veget F. Veget

Potato  Fruit  Forage

Co—60 55E—03 55E—03 25E—01 2.3E—02 7.3E~03 4.6E—02 94E—03 1.8E—03 9.7E—03
Sr—90 15E-01 1.5E—01 9.0E—01 2.0E+00 40E—01 16E+01 2.7E~02 20E—01 7.0E—01
Cs—134 33E—02 3.3E—02 1.0E—01 65E—02 33E—02 32E—02 1.1E—02 2.0E—03 3.0E~-02
'Cs—137 33E—02 33E—02 1LOE—01 65E—02 33E—02 32E—02 L1E—02 2.0E—03 3.0E—02
U—-235 23E—03 2.3E—03 2.3E—03 2.3E—03 23E—~03 2.3E~03 2.3E—03 23E—03 2.3E—03
U-—238 23E-—03 2.3E~03 2.3E—-03 2.3E—03 23E—-03 2.3E—03 23E—03 2.3E—03 2.3E—03
Pu—238 1.0E—06 1.0E—06 3.8E—04 1.0E—04 1.0E—03 38E—04 3.8E—04 3.8E—04 1.0E—04
Pu—239 10E—~06 1.0E—06 3.8E—04 1.0E—04 1.0E—03 38E—04 3.8E—04 38E—04 1.0E—04
Am—241 15E—05 1L5E—05 25E—04 1.0E—03 1.0E—03 25E—04 25E~—04 25E—04 1LOE—03
Cm—244 1.0E—05 1.0E—05 2.5E—03 1.0E—03 1.0E—03 2.5E—03 2.5E—03 2.5E—03 1.0E—03

Table 3. Transfer coefficients for animal food.

. Egg Pork Poultry Milk Beef
Nuclide d/xg d/kg d/kg dn dfkg
Co—60 53E—02 5.0E—03 10E—03 16E—03 92E—03
Sr—90 21E-01 77E—03 9.0E—04 11E-03 11E—03
Cs—134 32E—01 15E—01 25E+00 7.8E—03 26E—02
Cs—137 32E—01 15E—01 25E+00 7.8E—03 26E—02
U-235 34E—01 6.0E—04 12E—03 6.1E— 04 18E—02
U-238 34E—01 6.0E—04 12E—03 6.1E—04 18E—02
Pu—238 2.0E—03 10E—02 40E—03 10E—07 25E-03
Pu—239 20E—03 10E—02 40E—03 10E—07 25E—03
Am—241 20E—03 10E—02 40E—03 20E—05 5.0E~03
Cm—244 20E—03 10E—02 40E—03 2.0E—05 5.0E—03




Table 4. Food consumption rate, respiratory

rate and other parameters.

Food Consumption rate
kg/y)

Rice 122.02
Other Grains 12.34
Legume 19.36
Leafy Vegetable 46.18
Root Vegetable 2331
Fruit Vegetable 17.81
Portatoes 16.96
Fruits 16.54
Eggs 7.64
Pork 7.38
Poultry 149
Milk 19.56
Beef 6.65
Drinking Water 547.0
Air 73685 m/y

Effective soil density 1.2 g/em

Mass loading coefficient

by resuspension 1.0 E—7 kg/em
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Table 5. Acceptable soil concentration calculated using pathway analysis model for 10 and 30
mrem annual dose limit.

Proportion of dose from pathways(%)

. Acceptable soil conc.
Nuclide ..
) ) for dose limit(Bq/g)
Ingestion Inhalation Ground

irradiation 10mrem 30 mrem
Co—60 1.0 0.0 99.0 0.017 0.050
Sr—90 100.0 0.0 0.0 0.019 0.058
Cs—134 5.8 0.0 942 0.025 0.076
Cs—137 10.7 0.0 89.3 0.267 0.201
U—235 11.3 6.0 827 0.245 0.736
U—238 65.2 348 0.1 1474 4422
Pu—238 5.7 90.9 33 0.949 2.848
Pu—239 6.0 93.8 0.2 0.909 2.727
Am—241 319 620 6.1 0.601 1.803
Cm—244 57.9 421 0.0 0.752 2.255
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Table 6. The comparison of acceptable soil concentration estimated from other works.

(Ba/g)
Till and Moore! This work Kennedy et al?
Nuclide dose limit’ dose limit® dose lLimit*
30 mrem 30 mrem 10 mrem 10 mrem
Co—60 0.074 0050 ' 0017 0.034
Sr—90 033 ooss | 0019 0.034
Cs—134 — 0.076 | 0.025 0.067
Cs—137 0.30 0.201 l 0.067 0.137
U-235 12 0.736 0.245 0.74
U~238 27 4422 l 1474 0.85
Pu—238 43 2.848 | 0.949 5.92
Pu—239 — 2.727 ! 0.909 4.07
Am-—241 33 1.803 0.601 2.63
Cm—24 73 2255 ‘ 0.752 —

1. soil depth 50 cm
2. unconfined soil 0—100 cm deep
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A Pathway Analysis Model for Determining Acceptable

Levels of Contamination of Radionuclides in Soil

Chang Woo Lee, Kug Chan Kim and Jeong Ho Lee
Environmental Safety department, KAERI

ABSTRACT

A methodology for calculating acceptable levels of contamination of radionuclides in soil for unrestri-
cted use was described. Pathways of exposure include direct radiation from ground surfaces, ingestion
of contaminated food and inhalation of resuspended radionuclides.

Results calculated using site-specific data for Korean environment were discussed and compared
with those estimated by other guidelines. ‘

Keywords : Pathway analysis model, Soil contamination, Radionuclide, Acceptable level



