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PFOS PROCESSES IN AQUATOXOVERVIEW

Perfluoralkyl acids (PFAAs) are compounds of interest as 
bioaccumulators; these persistent chemicals have been found 
in humans and animals throughout the world

Perfluoroctane sulfonate (PFOS) has an especially high 
bioaccumulation factor in fish

Few models are available for modeling the effects of PFOS on 
aquatic ecosystems; one is AQUATOX

AQUATOX has been used to simulate PFOS in an estuary.  
Here, we use it for exploratory analysis for a river site; 
future work uses a spatially explicit linked-segment version

PFOS

PFOS, a manmade florosurfactant that is hydrophobic and 
lipophobic, is used for its antiwetting and antistaining 
properties in a wide array of products

PFOS is taken up by protein rather than lipids (Kannan et al. 
2001), so its kinetics cannot be modeled as functions of 
octanol-water partition coefficient. Equations based on 
perfluoroalkyl chain length (Martin et al. 2003) are used 
in AQUATOX

PFOS IN RIVERS

AQUATOX MODEL
An integrated simulation model that links water quality and 
aquatic life
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AQUATOX predicts:
• Fate of stressors
• Exposure of toxics
• Effects on biota

(Park et al. 2008, 
US EPA 2009)

log k2 = − 0.733 − 0.07 · ChainLength

k2 = depuration rate (1/d)

GillUptake = WetToDry · SizeCorr · k1· StVarAnimal ·e −6

log k1 = − 5.85 + 0.966·ChainLength 
GillUptake = uptake of toxicant by gills (μg/L d)
WetToDry = conversion factor for wet to dry weights
k1 = uptake transfer rate (L/kg d)
ChainLength = length of perfluoroalkyl chain (integer)
SizeCorr = allometric correction for size (unitless)
StVarAnimal = biomass of given animal (mg/L)
1 e-6 = units conversion (kg/mg)

GutEff = − 0.68 + 0.21 · ChainLength
GutEff = Dietary Assimilation
User inputs organic matter partition coefficient
Sorption to algae and macrophytes are modeled empirically

Uptake through Gill Depuration
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Other losses

Predation, mortality,  spawning, 
biotransformation to different forms 
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PFOS input set to zero to examine recovery

AQUATOX predicts 
PFOS in biota 
within the range of 
measured data 
(squares) but does 
not reproduce 
observed 
differences among 
species

Simulated recovery occurs 
quickly in the absence of 
PFOS loading to the system

Species initialized with zero 
PFOS; assumed constant 
loading of PFOS in water at 
concentration equal to mean 
measured value at site
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