Study objective

• 2 Trace metals

• Copper • Zinc • 2 PAHs • Pyrene (Pyr) • Phenanthrene (Phen)
• 1 Phthalate

• DEHP

• 2 Alkylphenols 

✓✓(

  Biofiltration can effectively treat organic micropollutants(Flanagan et al., 2018; Beryani et al., 2023) Biofiltration can effectively treat organic micropollutants(Flanagan et al., 2018; Beryani et al., 2023) Models of treatment needed to understand dominant processes and predict performance MPiRE model (Randelovic et al., 2016) Model for micropollutant treatment in biofilters (Randelovic et al., 2016) Randelovic et al., 2016) Model for micropollutant treatment in biofilters Hydrologic module Process-based pollutant transport module: • Advection • Dispersion • Volatilisation • Sorption • Biodegradation Previously validated for controlled column studies for hydrophilic substances (Randelovic et al., 2016) Study objective Test MPiRE using data from a field study of a biofiltration swale treating road runoff How does it perform in an full-scale, uncontrolled field context? Is a model based on sorption also predictive of treatment for more particulate and hydrophobic micropollutants typical of road runoff? (sorption surrogate for physical filtration?) Study objective Test MPiRE using data from a field study of a biofiltration swale treating road runoff How does it perform in an full-scale, uncontrolled field context? Is a model based on sorption also predictive of treatment for more particulate and hydrophobic micropollutants typical of road runoff? (sorption surrogate for physical filtration?) Compare 1-year pollutant loads (with uncertainty propagation) established from field data and model

••

  Nonylphenol (NP) • Octylphenol (OP) Diversity of physicochemical properties (K D , K OW , degradability…) Test MPiRE using data from a field study of a biofiltration swale treating road runoff How does it perform in an full-scale, uncontrolled field context? Is a model based on sorption also predictive of treatment for more particulate and hydrophobic micropollutants typical of road runoff? (sorption surrogate for physical filtration?) Compare 1-year pollutant loads (with uncertainty propagation) established from field data and model Methods Compans field data set Road surface D i f f u s e w a t e r i n l e t Drain Liner Filter media • Constructed March 2016 • Drained, lined, located directly at the road • 50 cm filter media (sandy loam, alkaline pH, low organic matter content) • 30 m x 0.7 m • Check dams & overflow weir (installed in June 2016) BFS: drained water from the biofiltration swale (15 events) • RR: untreated road runoff from nearby reference catchment (14 events) • Continuous flow and rainfall measurement Annual pollutant loads Numerous uncertainties! • Analytical uncertainty • C ev for unsampled events? • V ev when measurements unavailable or invaldated? • Analytical or flow measurement uncertainties? Uncertain terms varied within a distribution of possible values X 10 000 to characterize overall uncertainties in each term Sampling & Measurement Monte-Carlo uncertainty propagation (Flanagan et al., 2018) (Flanagan et al., 2019)

  

  

  

  

  

  

  

  

  

  

  

  

  

  

  

  

  

  

  

  

  

  

  

  

  

  

  

  

  

  

  

  

  

  

  

  

  

  

  

  

  

  

  

  

  

  

  

  

  

  

  

  

  

  

  

  

  

  

  

  

Test MPiRE using data from a field study of a biofiltration swale treating road runoff

How does it perform in an full-scale, uncontrolled field context?

• H c (Henry's constant)

• f e (fraction of sorption sites in instantaneous equilibrium)

Conclusions

• MPiRE's hydrologic module provided a good fit for outflow