Description of Longitudinal Microbial Source Tracking Dataset

Overview:
This dataset describes measurements of host-associated qPCR genetic markers along with other water quality parameters and precipitation from samples collected at marine, estuary, and freshwater recreational sites situated in Pensacola, FL (USA) (Figure 1).  
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Figure 1: Site map for marine (Sanders Beach), estuary (East Hill Dog Park Beach), and inland (Carpenter’s Creek) recreational waters.

A total of 129 samples were collected over 12-months.  Samples were collected in sterile 1 L containers, immediately stored on ice, and transported to the laboratory (< 8 h).  A field blank consisting of molecular grade water was included for each sampling day.

For each sample, 100 mL was filtered through a 0.45 µm polycarbonate filter (Fisher Scientific, Pittsburg, PA), placed in a 2 mL screw cap tube containing a silica bead mill matrix (GeneRite, North Brunswick, NJ), and stored at -80℃ (<18-months).  DNA extraction was performed with the DNA-EZ RW02 kit (GeneRite) as previously described [1].  DNA was eluted with 100 µL elution buffer into low-adhesion microcentrifuge tubes and stored at 4℃ prior to qPCR amplification (< 24 h).  Three method extraction blanks with molecular grade water substituted for DNA extract were performed to monitor for potential DNA contamination for each sample batch.

Genetic testing employed five host-associated qPCR assays indicative of human, ruminant, canine, and avian fecal sources (Table 1).  The Sketa22 qPCR assay was used as a sample processing control (SPC) [2].  



Table 1: Summary of qPCR assay primer and probe sequences, targets, annealing temperatures, and references.

	qPCR
Assay
	Primer and Probe Sequences (5’ à 3’)
	Target
	Anneal Temp
	Reference

	HF183/BacR287
	F: ATCATGAGTTCACATGTCCG
R: CTTCCTCTCAGAACCCCTATCC
P: [FAM]CTGAGAGGAAGGTCCCCCACATTGGA[MGB]
	Human fecal waste
	60˚C
	[3]

	HumM2
	F: CGTCAGGTTTGTTTCGGTATTG
R: TCATCACGTAACTTATTTATATGCATTAGC
P: [FAM]TATCGAAAATCTCACGGATTAACTCTTGTGTACGC[TAMRA]
	
	60˚C
	[4]

	Rum2Bac
	F: ACAGCCCGCGATTGATACTGGTAA
R: CAATCGGAGTTCTTCGTGAT
P: [FAM]ATGAGGTGGATGGAATTCGTGGTGT[BHQ-1]
	Ruminant fecal waste
	60˚C
	[5]

	DG3
	F: TGAGCGGGCATGGTCATATT
R: TTTTCAGCCCCGTTGTTTCG
P: [FAM]AGTCTACGCGGGCGTACT[MGB]
	Canine fecal waste
	60˚C
	[6]

	GFD
	F: TCGGCTGAGCACTCTAGGG
R: GCGTCTCTTTGTACATCCCA
P: FAM-ACGTCAAGTCATCATGGCCCTTACGC-ZEN/IBHQ
	Avian fecal waste
	57 ˚C
	[7, 8]


‘Anneal Temp’ indicates qPCR assay annealing temperature.

In addition to water sampling, 2,595 quality control samples, including field blanks, method blanks, and no template controls were collected and processed in an identical manner as water samples and are reported in a separate data file [Shanks Longitudinal MST_FINAL_04142025.xlsx].

Six water quality parameters were measured directly from collected samples.  Water quality parameters included turbidity (NTU), pH, conductivity (µS/cm), water temperature (℃), dissolved oxygen (mg/L), and total suspended solids (g/L).  Parameters were measured with a YSI 6920 Multiparameter Water Quality Meter (Xylem Analytics, Yellow Springs, OH).

E. coli enumeration was performed within eight hours of sample collection with Colilert IDEXX defined substrate technologies (IDEXX Laboratories, Inc. Westbrook, ME, USA).  Enterococci were enumerated from water samples on mEI agar according to EPA Method 1600 [9] within 4 h of collection. Colonies with blue halos, indicative of enterococci growth, were recorded and expressed as CFU per 100 mL.

Precipitation was measured with a reference gauge (WH24B Wireless Weather Station, Fine Off-Set Electronics, Ltd) based on proximity to catchment (< 5 km).  Cumulative precipitation of 12 h prior to a sampling event (mm) was used for all statistical analyses due to the nature and impact of precipitation events in urban catchments.

The results for microbial source tracking measurements along with other water quality and precipitation datasets and a data dictionary are contained in a separate file [Shanks Longitudinal MST_FINAL_04142025.xlsx].

Sampling Period Included in this Data Release: September 1, 2021 through August 24, 2022

Point of Contact: Orin Shanks US EPA / ORD / CEMM / WECD / BMB

Disclaimer: This research dataset has been reviewed in accordance with U.S. Environmental Protection Agency (U.S. EPA), Office of Research and Development, and approved for release. Mention of brand names or vendors does not constitute an endorsement of products or services by the U.S. EPA.
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