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Utility of Contaminant Models in 
Estuaries 

ÅSource apportionment 

ïRelative magnitude of: 

 

Ådifferent current source types 

Åspecific current sources 

Ålocal versus regional versus global sources 

 

ïMagnitude of current versus historical loadings 

 



Utility of Contaminant Models in 
Estuaries 

ÅEvaluation of Management Actions 
 

ïPermitting and compliance 
 

ïRemediation planning 
 

ïRestoration effectiveness 

 

 



Utility of Contaminant Models in 
Estuaries 

ÅEstimate Ecosystem-level Response Times 

ïTime to recovery 

ïΨŎǳǊǾŜ ōŜƴŘƛƴƎΩ ōȅ ǎǇŜŎƛŦƛŎ ƳŀƴŀƎŜƳŜƴǘ ŀŎǘƛƻƴǎ 

 

 

 



Challenges in Modeling Contaminant 
Behaviors in Estuaries 

ÅSpatial heterogeneity 
ïNot well mixed 

ïMigratory birds and anadromous fish 

ÅProximity to shoreline 
ïHighly altered and rapidly changing landscapes 

ïFringes matter 

ÅComplex particle dynamics 
ïSediment-water exchange 

ïFlocculation where fresh meets salt 
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Modeling Chemical Contaminants in 
Aquatic Ecosystems: 

 
Seminal Papers in PCB Modeling 
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Modeling Contaminants Using a Series of Linked Models 
Example:  NY/NJ Harbor CARP Model 



NY/NJ Harbor 
SF Bay 



One box! 





Model Refinement:  Multibox Model 
(Oram et al., 2008) 

100 boxes in the water column 



Modeling Chemical Contaminants in Aquatic 
Ecosystems:  NY/NJ Harbor CARP Model 

Management Question 
 

è Which sources of contaminants need to be reduced or 
eliminated to render future dredged material clean?  



4,100 boxes x 11 with depth = 45,000+ 




