Nanoparticles: sources, transport and fate and impact on the behavior of chemical compounds
The production of nanoparticles (NP) is increasing rapidly worldwide. However, still little is known about the emissions to the aquatic environment, transport, and fate of these NP in the aquatic environment. There are indications that the behavior of NP in an aquatic environment is not the same as a classic chemical compound (e.g., PCBs, metals). Also the impact of nanoparticles on the behavior of chemical compounds (e.g., metals, PCBs) is not known. 

The transport and fate of these chemical compounds are adequately described with well know physical chemical processes in water quality models (Laane et al, 2011). It is expected that single NP and clusters of NP do behave differently compared to these classic chemical compounds. So, adaptations have to be made in water quality models to describe properly the transport and fate of NP and the impact of NP on the transport and fate of other chemical compounds. 

The aim of the project is to describe and predict the current and upcoming sources, transport and fate of nanoparticles and the impact of nanoparticles on other chemical compounds in the aquatic environment. 
The approach is from general to detailed aspects. In the beginning no restrictions will be made which class of NP will be studied; inorganic ( e.g., Fe, Ag, TiO2) and organic (e.g., C60). The study will be a modeling study using existing water quality models. 

Activities in the project will be:

· An extended study on the sources (emissions) of NP’s during their life cycle (production, use, disposal). This will be done by consultation of stakeholders (producers, users) and literature study,
· Construction of an emission data base for NP,
· Scenario studies on the effects of possible measures on emissions,
· Comparison of various water quality models (e.g., Simplebox, Scremotox and catchment models; from land, via river to the sea), analysis of advantages and disadvantages of different models with respect to NP, 
· Studying the effects of differentiation of organic matter (carbon) in the different compartments in water quality models; for instance: living organisms (e.g., bacteria, zooplankton and algae) and detritus (e.g., black carbon) and adaptation of adsorption isotherms for organic compounds and metals for the various organic matter fractions,
· Modeling the transport and fate of NP with the adapted water quality models with special interest on sensitivity analysis and uncertainties,
· Modeling the impact of NP on the transport and fate of other chemical compounds (e.g., metals, PCBs),

· Mass balance of various NP on a catchment level (Rhine/Meuse – North Sea, Wadden Sea) (i.e. Gottschalk et al., 2009),
· Implementation of specific physical-chemical processes acting on NP (from the group of van Riemsdijk and the group of Koelmans) in the water quality models,

· Calibration and validation of the models with field data from the group of Prof. Dr. P. de Voogt, the group of Prof. Dr K. Kalbitz (UvA-IBED) and KWR. Existing data sets ( i.e., of Prof. R. van Grieken, University of Antwerpen) will be studied for the presence and identification of NP.

Deliverables

D10.1: Implement Fate models in water quality models to predict environmental concentrations (months 36),

D11.1: Scenario based approach on emissions related to future applications of MNP (months 42),

D12.1: Model impact of emission reduction measures (Months 42).

The project will be performed in close corporation with the group of Prof. Dr. K. Kalbitz, Prof. Dr. P. de Voogt and Prof.  Dr. B. Koelmans (AEW-WUR). They have the focus on the theoretical aspects and we have the focus on the practical applications of their results.
Coordination: Prof. Dr. R. Laane (Deltares/UvA), Dr. J. Parsons, Prof. Dr. D. van der  Meent (RIVM, KUN), Prof. Dr. B. Koelmans (WUR/IMARES) and Dr E. Roex (Deltares).
Location

University of Amsterdam. Part of the study will be performed in Wageningen and Delft. 
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