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Objectives

® Develop a preliminary study to examine the microbial
community within the Love Creek Watershed

&Can we determine the source of high bacteria loads
within the watershed?
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Presentation Notes
Translate the methods in the scientific literature for use in management and monitoring in the state


DNA Sequencing
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& The Gold Standard for sequencing

& Larger sequences (>700 bp)

& Increased cost, sequencing and analysis
times

® Next Generation Sequencing (NGS) '3

& Shorter sequences (50 — 300 bp) 750 jm -
& Less cost and DNA required A

& Increased computational power
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Human Genome done using the Sanger Method took 11-13 years to complete and cost approximately $100 million compared to NGS methods which may be just several thousand dollars
NGS is done in parallel so multiple sequences are sequenced at a time
NGS may have shorter sequences, however “reads” of a sequence are done multiple times giving the chance of higher fidelity
For example, current project had 18 million 250 bp reads between 91 samples


Microbial Source Tracking




Love Creek Watershed

& Major tributary of Rehoboth
Bay

® Watershed approximately 24
square miles

® Last several decades increased [F—

{ Development Areas 4. : b . I Land USE
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Nate: Proposed Development Project areas represent full preject areas, which

might include some areas left undeveloped such as forests, waters, and wetlands.

From: https://www.inlandbays.org/wp-content/uploads/State-of-Love-Creek-Report-FINAL-.pdf
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One of the 3 major watersheds in Rehoboth Bay



Love Creek Watershed

® Nutrient input sources
& Agricultural and residential fertilizers
& Stormwater runoff

& Wastewater disposal including septic
systems

& Currently listed as impaired under
the CWA for both bacteria and
nutrients

Septic System Density

Lower Density

From: https://www.inlandbays.org/wp-content/uploads/State-of-Love-Creek-Report-FINAL-.pdf



Study Area

& Tidally driven till Goslee Pond at
Robinsonville Road (308291)

¢ Monthly Samples March to October
& 7 Sites along within the watershed
¢ 3 Non-tidal
& 4 Tidal
& 2 replicates at RB34

® One sampling event after major
rainfall




Sampling

® Nutrients

& DOC/TOC, NO,, Orthophosphate, NH,,
Total N and P, TSS, TDS, Turbidity

< Bacterial

¢ Enterococci via Enterolert

& Microbial community via lllumina MiSeq
® Fecal Samples

& Chicken, Cow, Duck, Goat, Goose,
Horse, Human, Pig, Sheep
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All sampling occurred at the same approximate time and tidal cycle
Software used: QIIME, mothur and sourcetracker



Enterolert

38% 46%

7_
S
o
o
b
o
E
O
(8]
o
&)
o
Q
-—
c
L

Mouth of

Jimtown Bundicks
Love Creek

Rd Branch



Presenter
Presentation Notes
Freshwater Primary Contact – 185 mpn 100 ml
Marine – 104 mpn 100 ml
Those that are below the level are either ND or very low mpn
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Source
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Jimtown Bundicks Goslee Misty . West Mouth of
Rd Branch Pond Lane Lane Love Creek
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No samples were high in Enterococcus
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Jimtown at 153 (FW – 185)
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Jimtown sample lost to spillage



June Rain Event

June Rain

Fecal
Source
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Conclusions

& Next Generation Sequencing techniques are able to determine
potential sources of bacterial contamination

& Ground truthing must occur to find potential sources

& Greater fidelity can occur from fecal samples collected within the watershed

® NGS microbial source tracking is another tool to add to the
monitoring toolbox



Future Analysis

& Functional analysis of the microbial
community

® Emerging pathogens
& Viral source tracking

& Linkages between nutrients and the
microbial community?
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