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BACKGROUND g, o,

* Karenia brevis is the toxic dinoflagellate & 43 o
species responsible for Florida red tide. ¢ a@

¥ Blooms of K. brevis occur almost annually
in SW Florida® and impose significant X
human health!, environmental, and
economic impacts’.

¥ K brevis can utilize both inorganic (NH,*,
NO;") and organic forms of nitrogen (N) in
dissolved>, and particulate® form:s.

¥ There are over 76,000 urban stormwater
ponds in Florida, which can be net

exporters of nutrients, including
bioavailable DON (BDON)-.
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% Florida leads the nation in reclaimed water

/

use, with 0.63 mgd released into surface -_ o / _-
waters (2020)3. —-é\"'/’;—-«

¥ The bioavailability of dissolved organic : \
nitrogen (DON) in stormwater pond and

municipal wastewater effluent to K. brevis
has not been determined.

HYPOTHESIS

Nearshore Florida waters impacted by municipal
wastewater discharges and outflows of urban stormwater
ponds will contain a pool of readily available N to K. brevis
and specific compound classes utilized in the DON pool can
be identified through FT-ICR MS analysis.

METHODS

¥ Water samples were collected from
outflows of 3 stormwater ponds aged 14,
18, and 34 yrs. (SWP 14, SWP 18, SWP 34)
in Manatee County, FL, and one
wastewater treatment plant (Southeast

Water Reclamation Facility, Bradenton,
FL).

¥ K. brevis cultures were inoculated with on" '
effluent in triplicate. Growth response ’ F

was monitored for 21 days (508 hours) via
microscopy. ?‘l“ﬁ' W . ?
o \ ~. . .' 3

(i

* DON was extracted (SPE) at T, and Te,q
and analyzed at the National High
Magnetic Field Lab using Fourier

transform ion cyclotron resonance mass
spectrometry (FT-ICR MS).

FT-ICR MS is an ultra high-resolution
analysis that can identify thousands of
organic compounds within a sample,
providing specific measurements of
molecular mass and elemental
composition.
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Fig. 1. Heteroatom class distributions of all N-containing compounds, comparing
unique to T, (‘removed’) and unique to Ty, (‘produced’) in municipal wastewater
and stormwater pond effluents.

¥ MWW contained the largest pool of BDON
(45%).

¥ SWP 14 contained 41% BDON, while SWP 18
and SWP 34 contained 10% and 13% BDON,
respectively.

P Depletions of compounds in MWW and SWP 14

correspond to unsaturated hydrocarbon,

lighin/CRAM, protein, and amino sugar-like
compounds, with notable depletions among all
other groups (Fig. 2).

* Increases in DON compounds were observed
for SWP 18 and SWP 34, corresponding to lignin
and carboxyl-rich alicyclic molecules (CRAM),
which have structural similarity to terrestrial
humic compounds*®.
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Fig. 3. Effects of municipal wastewater and stormwater effluent on Karenia brevis
growth response. Each data point is the average of three replicates (+S.E.).

% The higher % BDON in the MWW and SWP

i Negative-ion ESI FT-ICR MS analysis

6,682-19,750 species at T.yq
¥ Notable depletions across all heteroatom

14 (Fig.1).

¥ Transformations of N-chloro compounds
were observed only in the SWP samples.

¥ SWP 18 and SWP 34 exhibited increases
(167 % and 194 %, respectively) (Fig. 1)
across heteroatom classes at T .

¥ Transformations of organosulfur

observed at Tc o

classes were observed for MMW and SWP

14 samples suggests that these effluents

identified 11,247-16,138 species at T,, and contained a higher % of DON compounds

known to be bioavailable e.g., in
biomolecular groups such as carbohydrates,
amino acids, and proteins.

¥ Labile compounds provide a potential
source of amino acids, in addition to
vitamins and cofactors for K. brevis growth.

¥ DON compositional changes could be due to
partial mineralization of semi-labile DON,
resulting in an increase of degradation
products with greater recalcitrances, or DIN
assimilation, as phytoplankton release an

compounds were only observed in MWW, average of 25-41 % DON after DIN uptake?.

CONCLUSIONS

2 — — | ecmoN * This work provides evidence of wastewater and
§| gl o urban stormwater pond DON utilization and
. transformation by a K. brevis-bacteria consortia

o confirmed through bioassay and FT-ICR MS

2 analysis.
§ 7 ¥ Environmental management and monitoring
’ efforts must expand to include analysis of DON

s | in wastewater and advanced treatment
“ |  technologies should be considered.

; % DON removal efficiencies of stormwater ponds
” 8 10 gre important for downstream ecosystem
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Fig. 2. van Krevelen diagrams displaying N-containing compounds

comparing T, (‘removed’) vs. Tc,, (‘produced’) compounds. The H/C vs.
O/C values can be correlated to a biomolecular class.

health.

P Preventing wastewater discharges to coastal
waters can potentially play a role in mitigating K.
brevis proliferation once a bloom reaches
nearshore waters.
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