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Fig. 1. Schematic diagram for radiological dose assessment of the METRO-K (CAP represents the minimum precipitation amount
which causes run-off, and it is an abbreviation of the critical amount of precipitation).

(8) Business area

(b) Park area

Fig. 2. An urban area designed for the countermeasure scenarios following a radioactive contamination.
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Fig. 3. Approach for the modification of kermato apply to the hypothetical countermeasure scenarios.
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Fig. 4. Predicted external dose rate asafunction of location (LO #1, LO#2, LO #3 and LO #4 represent ground floor, 10th floor, 24th floor (top floor),
and outdoor of Building 1, respectively. LO #5 and LO # 6 represent trail and parking lot in the park, respectively).

Contamination density of ®°Co (Bg/m?)

—a&— Dry
—e— Light rain
—A— Heavy rain

10° T T T
0 200 400

T T T T T T T 1
600 800 1000 1200 1400 1600 1800 2000

Time following an event (Julian day)

Fig. 5. Contamination density of %Co at outdoor of Buildi ng 1 asafunction of precipitation (Light and heavy rainsare assumed to be 3 mm day'1 and 20

mm day ™, respectively).
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Fig. 6. Contribution of contaminated surfacesto external dose rate at ground floor of Building 1
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Fig. 7. Contribution of contaminated surfacesin case of no precipitation on a day when an event occurs
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Fig. 8. Contribution of contaminated surfacesin case of heavy precipitation on the day when an event occurs
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Contaminated Surfaces in an Urban Environment

Won-Tae Hwang, Hyo-Joon Jeong, Eun-Han Kim, Moon-Hee Han, Min-Ho Ahn, and In-Kyu Kim
Korea Atomic Energy Research Institute, Nuclear Environment Safety Research Division

Abstract - EMRAS-2 (Environmental Modelling for RAdiation Safety, Phase 2) is an international comparison program, which is
organized by the International Atomic Energy Agency (IAEA), in order to harmonize the modelling of radionuclide behavior in the
environment. To do so, the urban contamination working group within EMRAS-2 has designed the hypothetical scenarios for a
specified urban area. In this study, the importance of contaminated surfaces composing an urban environment was analyzed in terms of
dose rate using METRO-K, which has been developed to take a Korean urban environment into account. The contribution of
contaminated surfacesto exposure dose rate showed distinctly agreat difference asafunction of specified locationsand timefollowing
ahypothetical event. Moreover, it showed adistinct difference according to the existence of precipitation, and itsintensity. Therefore,
if an urban areais contaminated radioactively by any unexpected incidents such as an accident of nuclear power plants or an explosion
of radioactive dispersion devices (RDDs), appropriate measures should be taken with consideration of the type of surface composing
the contaminated environment in order to minimize not only radiation-induced health detriment but al so economic and social impacts.

Keywords : Urban environment, Radioactive contamination, Contaminated surface, Exposure dose rate
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