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Details of the Variables in the Four Mass Balance Equations 

Variables in Equations (1)–(4) were calculated in the following equations which were mainly from 

previous studies by other researchers, especially from the publication by Mackay in 2001. Built-up areas and 

chemical transport from the water compartment to the soil compartment were also considered in this study. 

D values were estimated from the following equations: 
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where Kawa, Kaww, Kasoa and Kwsew are mass transfer coefficients (MTCs) for air–water diffusion on the 

air side, air–water diffusion on the water side, air–soil diffusion on the air side and water–sediment 

diffusion on the water side, respectively (m/day); Aaw, Aaso and Awse are the contact area between air and 

water, air and soil, and water and sediment, respectively (m2); Aur is the area of built-up regions (m2); 

Zair, Zwater, Zaero, Zsoil, Zsus and Zsedi are the fugacity capacity of the air, water, aerosol, soil, suspended 

solid and sediment phases, respectively (mol/(m3·Pa)); Ur, Udd, Usoff, Uwoff, Ude and Ure are the rain rate, 

dry deposition velocity, solid runoff rate from soil, water runoff from soil, sediment deposition rate and 

resuspension rate, respectively (m/day); Q is the scavenging ratio; vaero is the volume fraction of the 

aerosol phase in the air compartment; Lso and Lse are the diffusion path length in soil and sediment, 

respectively (m); Bma, Bmw, Bmse are molecular diffusivity in air, water and sediment, respectively 

(m2/day); Gwso and Gi are the volume of water for irrigation and advection out of compartment i 

(m3/day); and τ1/2i is the chemical half-life in compartment i (day). 

Z values in Equations (1)–(4) were estimated as follows: 
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where Zair, Zaero, Zwater, Zsus, Zfish, Zsoil and Zsedi are the fugacity capacity of air, aerosol, water, 

suspended solid, fish, soil and sediment phases, respectively (mol/(m3·Pa)); vaero is the volume fraction 

of the aerosol phase in the air compartment; vsus and vfi are the volume fraction of the suspended solid 

phase and fish phase, respectively, in the water compartment; va, vwso and vsoil are the volume fraction of 

the air, water and soil phase, respectively, in the soil compartment; and vwse and vsedi are the volume 

fraction of the water and sediment phase, respectively, in the sediment compartment. 

Z values mentioned above were calculated as follows: 
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where R is the gas constant ((Pa·m3)/(mol·K)); T is the absolute temperature of ambient air (K);  

S is the chemical aqueous solubility at 298 K (g/m3); P is the chemical vapor pressure at 298 K (Pa);  

M is the chemical molar mass (g/mol); Ysoil, Ysedi and Ysus are the organic carbon mass fraction in soil, 

sediment and suspended solid phases, respectively; ρsoil, ρsedi and ρsus are the density of soil,  

sediment and suspended solid phases, respectively (kg/m3); Koc is the organic carbon–water partition 

coefficient (L/kg); vfish is mass fraction of lipids in fish; and Kow is the octanol–water partition coefficient. 
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