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Oral Presentation
Rapid Assessment and Modeling of Soil Carbon Storage in Florida

D. Brenton Myers, Sabine Grunwald*, Nick B. Comerford, Willie G. Harris, Aja M.
Stoppe

The goal of this research is to assess the effects of soil suborder and land cover/land use (LC/LU)
on carbon stocks giving special attention to translating site-specific soil organic carbon pools
(total, recalcitrant, labile) to landscape scales. Our objectives are to: (i) Determine soil organic
carbon pools (total, recalcitrant, labile) in various ecosystem types in Fl; (ii) Investigate the
strength and magnitude of relationships between environmental landscape properties and
corresponding carbon pools; (iii) Derive models relating measured soil carbon fractions to soil
spectra in the visible/near-infrared (VNIR) range. We completed a statewide sampling of 1,014
locations representing various ecotypes. The range and mean of soil organic carbon (SOC) were
0.5 to 34.1 and 4.6 kg m™, for recalcitrant carbon (RC) was 0.2 to 25.0 and 2.8 kg m™, and for
hot water extractable carbon (HC) was 0.01 to 0.71 and 0.15 kg m™. Significant differences
among LC/LU, and soil suborder classes (a<0.001) were found for all carbon fractions based on
analysis of variance. Important environmental variables for predicting carbon fractions were
taxonomic group, order, and suborder, available water capacity and organic matter content
(SSURGO). Successful models for VNIR were developed for total carbon (R>=0.86, RMSE=15
g kg™'). Modeling of carbon pools across a large mixed-use landscape facilitates to improve our
understanding of interactions, feedbacks, and carbon dynamics within and among different
managed and non-managed ecotypes, geographic regions, and soil-hydrologic trajectories.
Findings allow assessing adaptation an mitigation potential aiming to enhance soil carbon
sequestration to counteract global climate change.






Title: Development of Map Unit Interpretations for Subaqueous Soils

Abstract:

The field of subaqueous pedology has advanced rapidly during the past two decades. In
that time, the primary focus has been to document soil/landscape relationships for the
purpose of extending soil survey into aquatic habitats. Since the 2008 Southern Regional
Cooperative Soil Survey Conference, the NRCS has defined map unit interpretation to be
an important focus of subaqueous pedology. Providing those interpretations requires that
pedologists begin to focus on the role of soil in supporting aquatic ecosystems including
marsh flats, mangrove forests, and seagrass beds, in addition to promoting the growth of
commercially important species such as hard clams (e.g. Mercinaria mercinaria).
Presented here are findings from recent research projects aimed at providing those
interpretations for soils in the Indian River Lagoon, Gulf Coast, and Florida Keys areas of
Florida.

Authors: Gommermann, Ellis, and Osborne






Uptake and translocation of arsenite and arsenate by Pteris vittata L.: effects of glycerol,

antimonite and silver

Abstract. The arsenic hyper-accumulator Pteris vittata can accumulate both arsenate (AsV) and
arsenite (Aslll) by unique transporter systems. AsV uptake by P. vittata is known to be by a
phosphate transporter system since AsV and phosphates are analogs. Aslll uptake in living cells
is mainly though aquaglyceroporin transporters, however, it is unclear if this is the case with P.
vittata. We investigated the effects of 1) Aslll analogs glycerol and antimonite (Sblll) at
concentrations of 0, 0.1, 1, 10, and 100 mM, and 2) an aquaporin inhibitor silver nitrate at
concentrations of 0, 0.001, 0.01 and 0.1 mM on the uptake of 0.1 mM Aslll or AsV by P. vittata
over 1h. The presence of glycerol or Sblll had no impact on Aslll or AsV uptake by P. vittata
(p<0.05), with As concentrations in the fronds and roots being 4.4-6.3 and 3.9-6.2 mg/kg
respectively. However, 0.1 mM AgNO; reduced As concentrations in the fronds and roots by
64% and 58%. This aquaporin inhibition mediated reduction in Aslll uptake indicates that AsllI
uptake is via an aquaporin transporter different from the glycerol and antimonite transporters.
Further, the Aslll analogs and the aquaporin inhibitor had no impact on AsV uptake confirming

that Aslll and AsV might be taken up by different transporters.

Authors: Mathews, Shiny and Ma, Lena






Urban Water Availability and Sustainability in the United States

Urban growth places increasingly concentrated demand pressures on local and regional water supplies.
As a result, water managers must continually evaluate the limits of water supply systems, both in terms
of human and environmental needs, to ensure that management decisions are based on the best
knowledge available to manage across multiple spatial and temporal domains. However, quantifying
water resources at these scales can present challenges for managers, as comprehensive assessments of
national urban water availability and vulnerability do not currently exist. This issue was highlighted in a
2008 survey of the U.S. water industry, which concluded that the primary concern among water
managers was maintaining adequate quantities of treatable water for current and prospective needs in
an uncertain future.

In this work, water availability and sustainability are assessed in the 251 urban areas in the United States
with populations over 100,000. Traditional methods for estimating water availability are extended here
by incorporating previously unaccounted-for estimates of renewable and total storages. Availability
measurements derived using the modified metric were found to more closely match observations,
suggesting the new metric may be more appropriate for identifying urban water availability. Indices of
urban water sustainability are a useful correlate to urban water availability, as they describe not only
how much water exists, but how water supplies change with time. A simple metric to calculate urban
water sustainability was used to compare differences across urban areas and between water sources.
Finally, these two metrics were used to examine the effects of projected changes in demand on issues of
management and resource conflict.

Authors: Padowski, Julie & Jawitz, James






Evaluation of a denitrification wall: Putting microbes to work to fulfill numeric nutrient criteria.

Casey Schmidt

Over the last few decades, US fertilizer consumption has increased 20-fold and today anthropogenic
nitrogen fixation has surpassed bacterial fixation. Demands for food, biofuels and other crops ensure
that nitrogen demand will continue to increase. Agriculture is the most extensive source of
groundwater nitrate pollution. Numeric nutrient criteria for nitrate of 0.36 mg/L are proposed, while
surface water and groundwater concentrations at this agricultural research site exceed these standards
by twenty and two-hundred times respectively. These proposed regulations would require much
stricter reductions in nitrate loading from agricultural sources. The merits of a permeable reactive
barrier for nitrate reduction referred to as a ‘denitrification wall’, was examined as a proposed BMP.
The denitrification wall was constructed upgradient of a seepage headwaters by digging a 55 x 3.5 x 1.7
m trench and backfilling it with a mixture of sand and waste pine sawdust. Carbon supplemented within
the groundwater contact zone instigates anaerobic conditions and subsequent denitrification. The
denitrification wall has been monitored for six months utilizing three well transects and a paired
watershed comparison. Within the well transects, nitrate decreased by 79% in 1.7 meters of
groundwater flow length. The nitrate load at a downstream water monitoring station decreased from
533 kg/year to 142 kg/year for a reduction of 73% with no corresponding decline in the paired
watershed, indicating the effectiveness of this technology at the watershed scale. This research
demonstrates that denitrification walls could be a practical BMP due to their considerable nitrate
reductions, low cost, and minimal maintenance.

Abbreviations: BMP — Best Management Practice.






Fate and Transport of Biosolids-Borne Triclosan (TCS)
Manmeet Waria, George O’Connor and Gurpal Toor

Triclosan (TCS) is an active ingredient in antibacterial liquid soaps, personal care
products, and a common constituent of domestic wastewater. Activated sludge treatment
readily removes TCS from the liquid waste stream and concentrates the antimicrobial in
the solid fraction, which is often processed to produce biosolids. Greater than half of the
biosolids generated in the US are land-applied, resulting in a systematic release of
biosolids-borne TCS into the terrestrial environments. Terrestrial risk assessment is
necessary to address the concerns about the risks of biosolids-borne TCS to humans and
environment. The objective of our study was to determine the half-life of TCS, and to
identify the metabolites in biosolids-amended soils. A laboratory biodegradation study
was conducted using a biosolids spiked with **C-TCS (concentration = 41 mg kg™)
amended to Immokalee fine sand and Ashkum silty clay loam at agronomic rates (22 Mg
ha'). The 18-week study revealed minimal (<0.5%) mineralization (conversion to
1C0,) of *C-TCS, but a degradation metabolite (Methyl TCS) was detected at week 4.
The primary degradation half-life (TCS to Methyl TCS) was estimated as 77 d in the
Ashkum silty clay loam and >126 d in the Immokalee fine sand. Half-life estimates are
similar to the 56-107 d reported in other studies, but greater than half-lives reported in
unamended soils (18-58 d) Future work will include the investigation of possible TCS
plant uptake and effects on soil organisms from land applied biosolids. The results will
contribute to an improved TCS risk assessment for the routine land application of
biosolids to soils.





