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Bacteria (FIB) to recreational beaches and coastal waters. Samples from recreational beaches, analyzed by real-time quantitative reverse-transcription PCR (qRT-PCR) or by endpoint PCR. Standard TR oot g "’ _ i il ) a0
coastal inlets, and surface expression boils of treated wastewater ocean outfalls were enumerated PCR or SybrGreen qPCR was used for detection of Campylobacter jejuni, Salmonella spp., Staphylococcus Ocean Outfalls Ocean Outfalls *?é-;, 0 | o
for viable FIB by culture-based plate counts and IDEXX EnteroLert™ Chromogenic Substrate Assay, aureus (clfa), Escherichia coli 0157:H7, and adenovirus. Real-time Tagman™ quantitative PCR (qPCR) was g . - el ::00 ?EE"
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background general enterococci populations in the sand, with greatest abundance typically just
above the high tide line. Many beach samples had elevated gull fecal marker. Dog fecal marker was
significantly lower at a dog beach with effective clean-up policies, as compared to an unenforced
dog beach. Viable FIB were not often detected from treated wastewater outfalls, but significant
periodic discharge was observed for protozoan pathogens and for genetic markers of total and
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Figure 6: Concentration of enterococci (“fecal indicator bacteria”) at the mouth of the Boynton inlet over two
. complete tidal cycles for June 2007 (upper panel) and September 2007 (lower panel). The EPA water quality
0 /" oet 2007 guideline for recreational waters is shown by the red horizontal line for reference.
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however, the relative loadings of the various discharges into the area are poorly understood. The Campylobacter jejuni . : g | - b
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Florida Area Coastal Environment (FACE) Program was developed to provide an integrated analysis apnyfococcus aureds intestinal & dermal Bacteroides spp e 0) 3 (-) &g
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outflows, septic systems, inlets, and canals in order to ascertain the relative emitted nutrient and adenovirus == Real-Time Quantitative PCR Thermocycler for e — e T — T L &
microbiological loads. Objectives of the FACE programs include characterizing the microbiological E. coli 0157:H7 . detection and enumeration of microbial Ocean Outfalls Ocean Outfalls o @@(‘
water quality near ocean outfalls and coastal inlets. Objectives of the UM NSF/NIEHS Oceans and — \ - source tracking markers (shown here is 4 @)@

Human Health Center, in collaboration with NOAA and the Florida Department of Health, includes OneStepPlus™ instrument by ABI)

microbiological characterization of sand and water quality at coastal marine recreational beaches..
The study area of the FACE Program and the OHH Beach studies covers 364 km of coastline in
Miami-Dade, Broward, Palm Beach, and Brevard counties. The study area includes the following six
treated wastewater plants (TWWPs) with coastal outfalls: Miami Central (MC), Miami North (MN),
Hollywood (HWD), Broward (BWD), Boca Raton (BR), and South Central (SC), which together
contribute ~1 million cubic meters (284 millions of gallons) per day to the region. In addition, this

Figure 7: Detection of microbial contaminants for incoming vs. outgoing tides during a 48-hr intensive study at the
Boynton inlet. Data show the percentage of samples showing positive detection for microbial contaminants out of
15 discrete time points. “Bacterial pathogens” is a composite for C. jejuni, Salmonella spp., and E. coli 0157:H7.

DISCUSSION & CONCLUSIONS

These data suggest that the treated wastewater outfalls

Figure 5: Selected microbiological results for seawater samples collected from treated wastewater boils. On the horizontal
axis, the outfalls are listed from south (left) to north; which also tracks with the flow rates (see Table 1) . Note that
“Boynton” is the South Central (SC) outfall. Some virus analyses were performed via quantitative RT-PCR (see Table 4).
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RESULTS

In general, low concentrations of viable enterococci were detected in the boils of coastal treated wastewater outfalls. For
three sampling cruises conducted during 2006, 2007, & 2008, only one sample out of 18 (1/18) was over the EPA
guidelines for recreational water quality (Fig. 5A). Viable Bacteroides spp., anaerobic bacteria associated with feces, were
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from Feb. 2008 cruise aboard the R/V Nancy Foster. nd = not detected).

L= low tide, M= mid tide, H=high tide, K= knee depth, W= waist depth
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