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Towards understanding the impact of floating aquatic vegetation on farm phosphorus
loads in the Everglades Agricultural Area, Florida.

Jehangir H. Bhadha*, Samira H. Daroub, Timothy A. Lang, Manohardeep S. Josan, Susanna M.
Gomez

For decades water from Lake Okeechobee is released into the Everglades Agricultural Area (EAA)
for irrigation; and discharges from the EAA have been identified as contributors to the phosphors (P)
enrichment of the Everglades. Despite the success of the Best Management Practice (BMP) program
in the EAA, higher P concentrations and loads still exit the S5A and S6 sub-basins located east of
Lake Okeechobee. Limiting the growth of floating aquatic vegetation (FAV) in farm canals should
improve the conveyance and quality of drainage waters throughout the region. We believe that
suppressing the growth of FAV could potentially change the aquatic plant community. It is
hypothesized that with better light penetration into canal waters more P may be co-precipitated with
Ca-carbonates and form cohesive sediments that are less likely to be re-suspended and transported
off the farm during drainage events. This is a long-term study which will evaluate changes in
sediment composition and drainage water P in EAA farms. Four farm pairs (two from S5A and S6
sub-basin) have been selected for this study. Each farm is an experimental unit. Treatments imposed
on a farm will include either complete control of FAV in canals via mechanical removal followed by
spot spraying of herbicides, or typical control of FAV as currently practiced. Changes in P species
composition in canal waters, and overall total P loads as influenced by treatment will be determined.
The goal is to provide growers an additional tool in their efforts to reduce off-farm P loading in the
Everglades Agricultural Area.
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Effectiveness of Best Management Practices in Pb Stabilization and
Weathering in Shooting Ranges

Rui Liu, and Lena Ma

Replacing of soil berm with sand berm and removing Pb bullets from the berm periodically have
been recommended as two best management practices (BMP) by the EPA. We tested the
effectiveness of these two BMP by 1) comparing the weathering of Pb bullets mixed with sand
and soil under high and low rainfall in a column experiment; and 2) determining Pb
concentrations in berm soil before and after removing Pb bullets or Pb shot. After 4-month,
although Pb concentrations in leachate from both soil and sand gradually increased under both
rainfalls, Pb concentration from sand was lower than that from soil. The reduced concentration
from sand was attributed to the reduced weathering of Pb bullets due to its lower organic matter
and higher pH. The total Pb concentrations in the soil and sand were 131 and 11.7 mg kg™* under
high rainfall, and 105 and 8.2 mg kg™ under low rainfall. The fact that the Pb concentration
under low rainfall was significantly lower than that in under high rainfall indicate that moisture
was important in controlling bullet weathering. The effectiveness of Pb recycling was different
between bullet and shot. Removing Pb bullets removed sources of Pb, however, mechanic
abrasion transferred metallic Pb to the soil fraction (< 2mm), with the total Pb increasing from
2,170 to 4,980 mg kg™. However, removing Pb shot also decreased the transferring of metallic
Pb to soil fraction (<2 mm), with the total Pb decreasing from 3,960 to 1,110 mg kg™*. The study
demonstrated the importance of testing the effectiveness of BMP before using them.






Enhancing Model-Data Symbiosis to Improve Global Carbon-Sink Predictions

Stuart Muller and Stefan Gerber

To predict future levels of atmospheric carbon dioxide (CO2), and thus climate change, it
is crucial to determine and understand the response of the land biosphere to global
environmental changes (temperature, CO2, nitrogen deposition, land-use, etc). Dynamic
global land models (DGLMs) are used to predict the long-term carbon (C) uptake by
terrestrial vegetation and soil (C-sink), but considerable disparity exists between the
results obtained using different models. Constraining this divergence is necessary to
reduce the uncertainty in our projections. To this end, recent model refinements have
attempted to account for the important role that nitrogen (N) limitation plays in primary
productivity. However, DGLMs rely on vast amounts of data for tuning and testing, and
thus far the focus has been on C. There is consequentially a paucity of global N data to
support model benchmarking. Additionally, it remains unclear which specific
benchmarks are more useful for improving long-term C-sink predictions. Ideally, we
strive to use model simulations and data collection symbiotically, each benefiting the
other, and reciprocating in turn. Data collection strategies form the foundation of our
understanding; data therefore informs model design and is necessary to assess the validity
of simulation results. Models in turn permit us to conduct artificial experiments beyond
the scope of physical practicability, which elucidate gaps in our understanding or in the
data resources necessary for improved simulations. We seek to optimize this exchange
for our particular modeling purposes by identifying the most potent data we have, and the
most valuable data we should like to acquire. It would therefore be valuable to know 1)
which benchmark data offer the greatest potential for constraining C-sink predictions, and
2) which variables should be measured, or measured better, to support these benchmarks,
with particular attention paid to N in both cases. This work presents a conceptual schema
for framing the problem, and a practical strategy, based on sensitivity analysis, to identify
the existing and potential data domains that offer optimal returns on resource investment.






Effects of chromate and sulfate on arsenic uptake and translocation by arsenic

hyperaccumulator Pteris vittata L.
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Abstract

We investigated the effects of chromate and sulfate on the uptake and translocation of arsenate
by the arsenic hyperaccumulator Pteris vittata L. in single and binary systems. P. vittata was
grown in the presence of arsenate and chromate or sulfate for two weeks in hydroponic before
being harvested. The concentrations of the three oxyanions ranged from 0.05, 0.25 to 1.25 mM.
P. vittata accumulated 4,598 and 1,159 mg kg™ As in the fronds and roots in the presence of 0.05
mM As; however, addition of 0.05 mM chromate significantly reduced As uptake and
translocation, with their concentrations being 330 and 1,394 mg kg™. P. vittata accumulated 234
and 12,631 mg kg™ Cr in the fronds and roots in the presence of 0.05 mM Cr; however, addition
of 0.05 mM As significantly reduced Cr uptake and translocation, with their concentrations being
46 and 8,073 mg kg' Cr. P. vittata effectively took up Cr but was ineffective in Cr
translocation. Unlike chromate and arsenate, addition of sulfate increased the uptake and
translocation of both chromate and arsenate. The current experiment demonstrated that chromate
and arsenate inhibited each other whereas sulfate enhanced uptake and translocation of both

chromate and arsenate by P. vittata.
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