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The global ubiquity of motor vehicles has led to the widespread release of contaminants from tire and road wear particles (TWPs) into urban and non-urban environments. While this chemical mixture has long been associated with ecological stress, the specific toxicant responsible for “Urban Runoff Mortality Syndrome” (URMS), characterized by sudden mass mortality in salmonids, remained elusive for decades. A recent discovery identified 6PPD-quinone (6PPD-Q), an ozone-driven transformation product of the tire antioxidant 6PPD, as the primary agent of this crisis. 6PPD-Q acts as a potent neurotoxicant, disrupting vascular permeability and the blood-brain barrier. Although its effects are highly species-specific, its acute toxicity is extreme, with LC50 values for sensitive juveniles in the low micrograms per liter range (0.8 ± 0.16 µg/L). Global concentrations often exceed these lethal thresholds during precipitation events, when stormwater rapidly leaches 6PPD-Q from road surfaces into receiving aquatic ecosystems. Furthermore, the parent compound 6PPD exhibits significant persistence in anaerobic soils (half-life of ~51 days), suggesting that anoxic sediments may serve as long-term secondary sources that continuously release the toxicant even between rain events.

Despite the documented global occurrence of 6PPD-Q, its presence and associated ecological risks remain entirely uncharacterized in Central European nations, including the Czech Republic. The dense road networks of the Vltava and Labe River basins create ideal anthropogenic conditions for 6PPD-Q generation, yet targeted monitoring data are currently absent. Therefore, the objective of this project is to conduct a comprehensive assessment of 6PPD-Q and 6PPD in Czech freshwater systems to address this critical knowledge gap. To accurately capture the transient, high-concentration pulses typical of urban runoff, the study will employ Polar Organic Chemical Integrative Samplers (POCIS) to determine time-weighted average concentrations. Following field deployment, sorbent material will be extracted via methanol and analyzed using high-sensitivity Triple Quadrupole LC-MS/MS. To ensure analytical accuracy and mitigate matrix effects, the study will utilize isotopically labeled internal standards and matrix-matched calibration curves to quantify the total mass accumulated (MPOCIS). By mapping this chemical footprint and applying statistical modeling to correlate concentrations with land-use indices, this research will identify key anthropogenic impacts on contaminant loading. These findings will provide a vital scientific baseline to inform national water quality criteria and future environmental policy in the Czech Republic.
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