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Although polychlorinated biphenyls (PCBs) have been banned for more than 20 years, they still
could be found in sediment in the coastal zone in Changhua County, Taiwan, indicating that the negative
impact of PCBs on the wetland ecosystem should not be neglected. The key step in exploring its impact
on ecosystems is to determine their fate and transport in the coastal zone. Therefore, we establish a
multimedia model using fugacity approach to illustrate the fate and transport of PCB along the coastal
area. The fugacity model could be applied to estimate the concentrations of PCBs in seawater and
sediment. In addition, we simulate PCBs concentrations in different scenarios to compare their values
with observations to ensure the performance of the model. Results show that the model has high
prediction accuracy in that the relative errors for sediment of coastal area along the industrial park could

be ~5.3% (Relative error < 10% ) , whereas those for sediment of coastal area along the northern

periphery of the industrial park fairly range from 0.35 to 0.80. We also estimate the concentrations of
PCBs in seawater (0.1-0.3 ugL™!) and sediment (0.2-0.6ng g”') when there is a northward current
along the coastal area. The fugacity model developed in this study can predict the fate and transport of
PCBs affected by a northward current along the coastal area and has the potential to explore the
transport behaviors. It could be applied to imparting crucial information to coastal environmental
management.

Key Words: polychlorinated biphenyls, coastal area, northward current, fugacity model, scenario
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Process D-value Equation
Reaction in water Drea, w kwrVwZw
Discharge from SPIP to IP Ds_,1 Gs_1Zw
Discharge from IP to NPIP D~ Gr_nZw
Discharge from NPIP Digv GaslZw
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Parameter Value Unit Reference

Henry’s law constant (H) 4.0x1071°  Pam? [11]
mol™!

Mass fraction organic carbon 0.2 - [20]

in water (mocw))

Mass fraction organic carbon  0.04 - [20]

in sediment (moc(sed))

Organic carbon—water 18.197 L/kg [2]

partition ratio (Koc)

Density of solid in water 1700 kgm [13]

(psow)

Density of solid in sediment 1700 kgm3 [13]

(ps(sea))

Volume fraction of particles 6.0x10°  — [20]

in water (Xw-solid)

Volume fraction of water in 0.63 - [20]

sediment (Xseq-w)
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. 31 .
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2-1 9.2 92 0.05338 0.5753421
2-2 27.6 0 0.579235 0.3633498
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2-4 9.2 0 0.473588 0.7877832
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