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ABSTRACT

A multimedia fate and transport model named POPsME has been developed to
describe the long-term average behavior of persistent and semi-volatile organic
pollutants. It is an unsteady and spatially distributed mass balance model
including compartments for air (gas and particles), water (dissolved and
suspended solid), bottom sediment, bare soil, coniferous plants and the soil,
deciduous plants and the soil, and farm land. The model has been designed to have
variable spatial resolution and Monte-Carlo simulation capability. The model is in
evaluation phase with 16 polycyclic aromatic hydrocarbons (PAHs) (which were
measured for the purpose of model evaluation) in a domain of the Seoul
metropolitan and neighboring areas (about 150km x 150km) of diverse land uses.
As the emission history was highly uncertain, the average emission rate was back-
calculated from the measured atmospheric concentration, which proved to be
useful particularly when the emission occurs primarily via air and the wind
transport dominates. The measured and predicted concentrations of
benzo(a)pyrene agreed well for air, soil, and sediment at the levels of ~10"*mol/m’,
~10°mol/m®, and ~10°mol/m®, respectively. In water, the dissolved phase
concentration was underpredicted by a factor of 10 while the suspended solid
phase level was overpredicted by a factor of 10. The disagreement arouse mainly
from large uncertainties in the description of runoff and the mass balance of
suspended solids in the water body. Improvement is also necessary for the
description of the exchange rate between dissolved phase and SS phase as better
agreements were obtained under equilibrium assumption. Comprehensive
evaluation is underway against other PAH compounds.
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