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The recent emergence of a global market for textiles, paints and pigments, cosmetics, packaging, and other products containin g 
metal or metal oxide nanoparticles (NPs) has incited concerns about the potential ecotoxicity of these NPs following accidental 

release to the environment during product use or disposal.  NP fate in rivers, lakes, and bed sediments is notoriously difficult to 
model, since rates of transport and surface transformation depend on complex relationships and feedbacks between nanoparticle  
properties (e.g., size) and environmental conditions (e.g., fluid flow, sediment transport, and redox conditions).  This semi nar 
introduces the field of environmental fate modeling for NPs and presents my contributions to the development of fate models that 

better facilitate risk assessment, policy development, and environmental management decision -making for the emerging 
nanotechnology industry.  I describe three projects and the insights they provide: (1) a comparison of three frameworks for 
modeling NP "size effects" that represent tradeoffs between simulation runtimes and model accuracy, (2) an aquatic chemistry 

model of the influence of redox conditions and seasonal variation on nanosilver bioavailability in freshwater sediments, and (3) a 
coupled hydrologic, land use, and water quality model that explores the influence of overland flow, stream hydrology, and sediment 
transport dynamics on NP fate in a freshwater watershed. 
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