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Abstract - In an accidental release of radioactive materials to the environment, the
contaminative influence of animal products due to the inhalation of air and the
ingestion of soil of livestock, both of which are dealt with as minor contaminative
pathways in most radioecological models but may not be neglected, was
investigated with the improvement of the Korean dynamic food chain model
DYNACON. Although mathematical models for both contaminative pathways have
been established for considering all animal products and incorporated into the
model, investigation was limited to milk. As a result, it was found that both
pathways are influential in the contamination of milk in the case of an accidental
release during the non-grazing period of dairy cows. In the case of an accidental
release during the non-grazing period, the inhalation of air was more influential
than the ingestion of soil in the early days following an accidental release. While, it
was the opposite with the lapse of time. If precipitation is encountered during an
accidental release, contaminative influence due to the ingestion of soil was greater
compared with the cases of no precipitation, in general, because of a greater
deposition of radionuclides onto the ground. Precipitation during an accidental
release was a less influential factor in ™1 (elemental iodine) contamination
compared with the "'Cs and ®Sr contaminations. In the case of an accidental
release during the grazing period of dairy cows, the contaminative influence due to
the inhalation of air was negligible.
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Fig. 1. Transfer processes of radionuclides between different compartments considered in DYNACON.
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Table 1. Breathing rate of air and soil ingestion rate of
cattle{3,6]

Cattle Breathing3 ra_tle of air |Soil ingesti_?n rate
(m”d") (kg dV)
Diary cows 170 05
(Milk)
Beef cows 130 05
Pig 30 NG'
Chicken NG' 0.01

G : substantially negligible pathway
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Fig. 2. Radionuclide concentrations in mik for four different cases assuming that an accidental release
has taken place in a specified non-growing season {15th March} with no precipitation ; Case 1
predictive resulfs using the previous model, Case 2 :@ predictive results by incorporating the
contaminative pathway due to the inhalation of air into the previous model, Case 3 : predictive results
by incorporating the contaminative pathway due to the ingestion of soil into the previous model, Case
4 : predictive results by incorporating the contaminative pathway due fo the inhalation of air and the
ingestion of sail into the previous model.
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Fig. 3. Radionuclide concentrations in mitk for the same cases as in Fig. 2 assuming that an
accidenial release has taken place in a specified non—growing season (15th March) with precipitation

of 0.1 mm hr'.
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