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Supplementary materia 

Table S1. List of physicochemical, physical and chemical parameter values used 

with the simulations. 

Physical-chemical  
property 

unit γ-HCH   value (with 
source) 

PCB 153 value (with 
source) 

partitioning coefficient: 
KOW (octanol-water) 

 

KOC (organic carbon-
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Temperature dependent 
Henry’s Law constant: 

slope 
 

intercept 
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Half-life in:  
    ocean water  
 
    sediment   

 
 
hours 
 

 
            

 
            

 
             

 
             

Settling velocity of SPM m/s        [S9]        [S9] 
Threshold shear velocity 

for erosion of SPM 
 

m/s 
 

      [S10] 
 

      [S10] 
Threshold shear velocity 

for deposition of SPM 
 

m/s 
 

     [S10] 
 

     [S10] 
 

S2. Summary of FANTOM model processes 

Air-Sea gas exchange 
For the FANTOM, gas exchange processes at the air-sea interface are based on the 
stagnant two-film theory formulated by [S11, S12]. A fugacity formulation is included 
as described by [S13]. The chemical equilibrium of the POP between the air and 
water is controlled by the following parameters: temperature, wind speed, and the 
physical-chemical properties of the compound and its abundance in the environment. 
See [S9] for further details. 
 

Fugacity capacities in air,   , and water,   , (mol m−3 Pa−1) are calculated as  
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respectively, where R is the ideal gas constant,    and   are air and water 

temperatures, respectively, and    is Henry's law constant at   . The overall 

volatilisational exchange rate,     (mol Pa−1 s−1)is calculated according to [S13] 

and [S14]: 
 

    
  

 
    

 
 

    

 

 

where    is water surface area and   ,   , (m/s) are mass transfer coefficients, 

which are functions of wind speed [S15]. 
 
Other processes 
Advection-diffusion: the total concentration of a POP is calculated at a fixed point 
with a simple Eulerian, advective–diffusive model with sources and sinks. Phase 
distribution and flux from water into sediment: the amount of the POP either freely 
dissolved or bound to suspended particulate matter (SPM) in seawater is calculated 
using the organic carbon–water equilibrium partition coefficient, dependent on the 
substance, and the sinking rate is calculated using a settling velocity. Degradation 
rates are calculated using 1st order rate decay coefficients in water and sediment. 
Water–sediment exchange occurs due to sinking and resuspension. Resuspension 
occurs when strong friction velocities are found close to the bottom, particularly in 
shallow water and during storms and high tides. A full description of these processes 
is found in [S9]. 
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