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Assessing the impact of global change in aquatic ecosystems: Modelling the fate of nonylphenolic compounds in the Seine River

105/EC 4-nonylphenol (4-NP) Environmental quality standard (EQS) Annual average value (AA-EQS): 300 ng/L Simplified biodegradation of NPnEO Non-oxydative Oxydative How simulate annual time series of concentrations of nonylphenolic compounds in surface water ? Scientific issue NPnEO are readily biodegradable in the environment Production of NP 1 EO, NP 1 EC and 4-NP 4 28/06/2013 Methodology 1. Assessing the in-situ biodegradation rate constants (see poster) 2. Modelling concentrations for a reference year (2010) 3. Building scenarios for the middle (2050) and late (2100) 21 st century ICCE 2013 : Modelling the fate of nonylphenolic compounds

  RExHySS project Impact of climate changes on the Seine River basin 2 extreme projections: APR * et MPI ** (rainfall, evapotransp., temperature) Assessment of global change scenarios by 2050 and 2100: Seine River flow rate by 2050 for a dry and wet year (MPI) Data from National Institute of Statistic and Economic Studies (INSEE) : + 12 % by 2050 and + 26 % by 2100 Seine Aval WWTP: 19 m 3 /s in 2010, 22.6 m 3 /s by 2050 and 24.3 m 3 ) : Seine Aval non optimised by 2050 Optimised (Opt): Seine Aval optimised by 2050 to assess concentrations of nonylphenolic compounds in Seine River The AA-EQS of 4-NP is not exceeded in the Seine River downstream of Paris Conclusions Forecast for the 21 st century: Similar trends are found for 2050 and 2100 but more pronounced for 2100 Dry years: Low water periods are a key issue for the 21 st century AA-EQS could be exceeded downstream of the studied transect biodegradation of NP 1 EC Optimisation of wastewater treatment is a good solution to compensate low-water influence Wet years: River flooding lead to significant decreases of concentrations during spring (April, May) Building of Boundary conditions Daily mean flow River National discharge gauging stations WWTP Paris public sanitation service (SIAAP) Time series of concentrations River Relationship between concentrations and river flow (except for 4-NP) WWTP constant over the year (NP 1 EC : 842 ng/L, NP 1 EO: 120 ng/L, 4-NP: 133 ng/L)

28/06/2013 ICCE 2013 : Modelling the fate of nonylphenolic compounds

28/06/2013 ICCE 2013 : Modelling the fate of nonylphenolic compounds

28/06/2013 ICCE 2013 : Modelling the fate of nonylphenolic compounds

Outlooks

Hypothesis :

• First order kinetics

• K 1 ' = K 1 

Significant variability of biodegradation rate constants between sampling campagins July >> September

Influence of biogeochemical conditions of the Seine River

Rate constants (d -1 )

Rate constants (d -1 )