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Biodegradability and Molecular Composition of Dissolved Organic Nitrogen in Urban Stormwater Runoff and Outflow Water from a Stormwater Retention Pond
Lusk, M.G. (University of Florida/IFAS Extension) and Toor, G.S. (University of Florida, Soil and Water Science Department)
Introduction 

Dissolved organic nitrogen (DON) is a potential source of reactive N in aquatic ecosystems and can be a key player in supporting the phytoplankton and bacteria that cause water quality degradation. DON has historically been problematic to study, however, because it is a structurally complex mixture of materials that vary in chemical structural and composition. The bulk DON in a water body may include thousands of molecules ranging from simple compounds (e.g., sugars and amino acids) readily used by plants and microbes to more complex molecules (e.g., tannins) that are not as easily metabolized. This research aimed to study the chemical composition and ecological functioning (biodegradability) of DON in urban stormwater runoff and an urban stormwater pond. Stormwater ponds are a junction point between the built and the natural environment because they capture, store, and transform runoff before conveying the water on to a receiving water body. Therefore, it is critical that we characterize the chemistry and biodegradability of DON entering and leaving urban stormwater ponds. 
Experimental 

A bioassay method was coupled with Fourier transform ion cyclotron resonance mass spectrometry (FTICRMS) to determine the biodegradability and molecular composition of DON in stormwater runoff and pond outflow water. We collected storm-event runoff and pond outflow samples from an urban residential area near Tampa, Florida. The samples were inoculated using streamwater collected from the Alafia River at a site downstream of the stormwater pond. The bioassays were incubated for 5 days on a 12:12 light/dark cycle. For FTICRMS analysis, the samples were concentrated by extraction with 1 g (6 ml) Varian Bond Elut PPL solid phase extraction cartridges. They were then analyzed by positive-mode atmospheric pressure photoionization at the NHMFL in Tallahassee, FL, using the 9.4 T FTICRMS. 
Results and Discussion


The biodegradability of the DON increased from 10% in the stormwater runoff to 40% in the pond outflow water. DON was less aromatic and had lower overall molecular weight in the pond outflow water than in the stormwater runoff. We attribute higher biodegradability in the pond outflow water to its lower aromaticity and lower molecular weight, indicating an in-pond process of labile DON generation. N-bearing organic formulas in both samples represented a wide range of biomolecules, such as lipids, proteins, amino sugars, lignins, and tannins. 
Conclusions

Urban stormwater runoff and stormwater pond outflow were shown to be sources of biodegradable DON. Confirmation of labile DON compounds in these samples is ecologically important because it implies that these waters can be a source of ecologically reactive N to downstream receiving waters. Hence, this DON may contribute to downstream eutrophication and harmful algal blooms.  
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