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and stormwater flows.
Data for nutrient inputs
from runoff are greatly
needed
to
help
establish a strategy for
setting
better
ordinances for fertilizer
application and total
maximum daily loads
(TMDLs)
for
these
creeks.

Figure 1: Location of
sampling sites in Turkey
and Crane Creeks
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The Indian River Lagoon (IRL), home to seven
species of seagrass and over 400 fish species, is
one of the most biologically diverse ecosystems in
the United States (Steward et al. 2005). Harmful
algal blooms (HABs) became an issue of grave
concern in the IRL following an April 2011
phytoplankton Superbloom that spread throughout
the lagoon. At its maximum, it covered most of the
north and central IRL and culminated in the loss of
60% of seagrasses in these regions. Subsequent
brown tide algal blooms in 2012 and 2013 further
reduced seagrass populations and were implicated
in the loss of more than 80 dolphins, 140 manatees,
and 300 pelicans (SJRWMD 2014).
Although a variety of factors led to the onset of
these HABs, one primary contributor was elevated
levels of dissolved nitrogen and phosphorus.
Following the recent surge of HABs in the IRL, there
was
increased
concern
regarding
excess
fertilization of lawns and increased stormwater
runoff of nutrients.
Despite general acceptance of the role of
nutrients in lagoon issues, inputs of nitrogen and
phosphorus to tributaries such as Turkey and Crane
Creeks (Figure 1) are not well known during regular
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Harmful algal blooms in the Indian River
Lagoon are an issue of increasing concern. They
have been linked to increased loss of seagrass,
marine mammal and seabird deaths, and decreasing
water quality, all of which have detrimental effects
on the local economy. This research determined the
importance of stormwater runoff to concentrations
and transport of dissolved nitrate, phosphate, and
ammonium to Turkey and Crane Creeks. Baseline
samples were collected weekly; then, sampling was
carried out during three storm events. During storm
events, the transport rates for nutrients in both
Turkey and Crane Creek increased by 6- to 74-fold
compared to the baseline transport rates.

Results
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Figure 2: Concentrations of nitrate (a), phosphate (b), and
ammonium (c) during baseline and storm event flows in
Turkey and Crane Creeks.
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Figure 3: Transport rate of nitrate (a), phosphate (b), and
ammonium (c) as a function of drainage basin size for baseline
and storm event conditions in Turkey and Crane Creeks.

Methods
Surface water samples were collected weekly for one month using a horizontal water sampler to
establish a baseline. Samples were also collected immediately following three storms. Data for water
discharge were obtained from the United States Geological Survey (usgs.gov) for the three-hour period
following the end of the storm. Samples were immediately filtered following collection and were stored
frozen until analysis. Dissolved phosphate analysis was carried out using the ascorbic acid method (Clesceri
et al 1989), nitrate-nitrite analysis was conducted using the nitrate reduction by cadmium method (Jones
1984), and ammonium analysis utilized the phenate method (Clesceri et al 1989). Samples were subsequently
analyzed using a UV-VIS spectrometer at 880 nm , 540 nm, and 630 nm, respectively. Precision and accuracy
were checked through the use of set standards, blanks, and replicates.

Baseline concentrations of dissolved nitrate,
phosphate, and ammonium in Crane Creek were 10,
3.5, and 1.1 times greater, respectively, than in
Turkey Creek (Figure 2). During the three storm
events, concentrations of nitrate averaged 5 and 1.3
times and phosphate 5 and 1.5 greater than during
baseline flow in Turkey and Crane Creeks,
respectively
(Figures
2a,
2b).
Ammonium
concentrations were 1.6 times greater than and 1.1
times less than respective baseline flows in Turkey
and Crane Creeks (Figure 2c).
During storm events, the transport rates
(Figure 3) for nitrate, phosphate, and ammonium
were 74, 19, and 14 times greater than the baseline
transport rates for Turkey Creek and 7.6, 9.6, and 6.5
times greater than those for Crane Creek.
A previous study conducted by Dierberg (1991)
in Turkey Creek indicates that the mean values for
nitrate/nitrite and phosphate for a similar site along
the creek were 59 μg/L and 29 μg/L, respectively.
When measured during this study, the values for
nitrate and phosphate were 216 μg/L and 44 μg/L,
respectively. This marks roughly a 370% increase
for nitrate and a 150% increase for phosphate from
1991 to 2014.

Conclusions
Concentrations of nutrients were higher in
Crane Creek than Turkey Creek. In addition, a larger
influx of nutrients per square kilometer was found
for the Crane Creek drainage basin than the Turkey
Creek drainage basin. These observations are
explained by the 8.3 times smaller area of the Crane
Creek drainage basin relative to the Turkey Creek
drainage basin. This difference supports less
opportunity for nutrients to be removed from the
water prior to reaching the data collection point.
Furthermore, the area around the Crane Creek
drainage basin is more urban than the area around
the Turkey Creek drainage basin, leading to a
greater immediate input of nutrients to the creek
over a smaller area.
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