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Playas are shallow, ephemeral wetlands that can play a critical role in water storage, aquifer recharge, and
nutrient cycling in the Southern High Plains. The discharge of wastewater from agriculture and livestock
into playas, a common practice in Texas, introduces high nutrient loads, such as phosphorus (P), raising
concerns about environmental and groundwater quality. On the other hand, sulfur plays a key role in redox
reactions which can influence phosphorus mobility through complexation and microbial interactions. The
main focus of this study investigates the vertical transport and chemical speciation of P and S in a wetland
with animal feeding operation (AFO) wastewater inputs in New Deal, Texas. Soil samples were collected
at three depths and analyzed for Mehlich-3 extractable P and S. A strong positive correlation was observed
between extractable P and S concentrations (R? = 0.76) and P and SOM (R? = 0.89), suggesting that
wastewater inputs may be enriching both elements simultaneously and increasing the OM content slong the
soil profile. Synchrotron-based microanalyses further revealed that at the micron scale, P and S were mainly
spatially independent from each other in the surface soils; however, several regions within the uXRF maps
indicated co-location of the two elements. Therefore, the specific speciation of P and S is expected to be
heterogeneous, and analysis of the uXANES spectra is currently underway. These findings underscore the
need to evaluate both nutrient concentrations and speciation to fully understand their mobility, transfor-
mation, and environmental risk in playa wetland systems impacted by animal manure wastewater.
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