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Microbial Source Tracking

* Pathogen Contamination
—What is it?
—Where is it coming from?
—Who is making it?
—When is it occurring
—How can we address it?




Tiered Approach

Weight

of Evidence

Microbial Source
Tracking

Intensive sampling using
standard FIB measurements;
Infrared thermography

Sanitary Survey

|dentification of impaired areas based on long-term
monitoring



Traditional Culturing Methods



EPA Rapid Methods

* Quantitative Polymerase Chain Reaction
(qPCR)

* 16S ribosomal RNA (16S rRNA) markers
Method A targets Enterococcus
Method B, targets Bacteroidales
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PLANNING ASSISTANCE TO STATES PROJECT

Stormwater Management Planning:
Development of a Pilot Investigative Approach
to Remediate Bacterial Source Impairments

along the Grand Strand



Identification of impaired areas based
on long-term monitoring

W

* SC-DHEC Sampling Sites *




Identification of impaired areas based
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Statistics for data collected between May 08, 1997 and February 11, 2013.

Enterococci (MPN/100mL)

Site Name # Samples % above 104 % above 501 S.D. Median Max Min
WAC-22A 2149 31% 16% 3.121.0 31 24,197 9
WAC-22AS1 641 87% 58% 5.762.6 776 24,197 5
WAC-22AS2 564 86% 70% 3.8546 1.153 24,197 9

http://bccmws.coastal.edu/enteroview/



Murrells Inlet

Several of the
tidal creeks have
chronically high
FIBs.

Targeted
monitoring being
conducted by
volunteers.

High FIBs seem to
be everwhere.

High fecal
coliform
concentrations
are leading to
shellfish closures.




Sanitary Survey






ArcGlIS Data
Visualization
Tools



Weight of Evidence (FIBs)

DRY

WET

FIB Rank Order Summary



Weight of Evidence

Optical

Rank  NH4-N (mg/L) BODS TSS (mg/L)  VSS (mg/L) Percent  Turbidity Toxicity Brighteners Caffeine DO . 0 Conductivity
(mg 02/L) VSS (%) (NTU) (+/-) (+/) (ng/mL) (% saturation) (uS/cm)
1 0.001715-0.012714 0-20 0-132 0-47 0-28 0-75 i . 0-0.192 0-60 0-6 0-149
(0% - 25%) (0- WQ$) (0% - 25%) (0% -25%) (0%-25%) (0% - 25%) (0-wWaQs) («WQS) (0 - 25%)
2 0.012714 - 0.044842 20-3.7 13.2-37.8 47-120 28-33 25-50 0.192-0.325 60-76 6-725 150-243
(25% - 50%) (WQS-33%) (25%-50%)  (25%-50%)  (25%-50%)  (<WQS) (25%-50%)  (WQS - 33%) (25% - 50%)
3 0.044842 - 0.1027815 37-65 37.8-113.0 12.0-283 33-44 50-100 0.325-0.388 76 -90.9 795-85 244 - 355
(50% - 75%) (33%-67%)  (50%-75%)  (50%-75%) (50%-75%)  (>WQS) (50%-75%)  (33%- 67%) (50% - 75%)
a 0.1027815 - 0.46579 6.5-31.2 113.0-997.5 283-2325 a4 -77 100 - 710 N + 0.388 - 4.32 90.9-236.5 8.5-9.55 356 - 42994
(75% - 100%) (67% - 100%)  (75% - 100%) (75% -100%) (75% - 100%) (75% - 100%)  (67% - 100%) (>WQS) (75% - 100%)

WQ Parameter Rank Order Summary




Weight of Evidence

* Distillation of data by site to qualitative
terms for management adaption

Site | Regulatory Indicators Warm Blooded Canine Human
1 Strong Strong Strong Significant
2 Very Strong Very Strong Strong Significant
3 Very Strong Strong Significant Very Strong
4 Very Strong Strong Very Strong Strong
5 Very Strong Strong Strong Minor
6 Strong Strong Significant Minor
7 Significant Strong Significant Significant
8 Strong Significant Strong Minor
9 Strong Significant Strong Significant
10 Very Strong Very Strong Very Strong Minor
11 Strong Very Strong Significant Strong
12 Very Strong Significant Very Strong Very Strong
13 Very Strong Strong Strong Very Strong
14 Strong Significant Strong Significant




Summary Findings

Sources have been identified as likely to be

contributing to the high and widespread

levels of FIB,

— Pets — especially dogs

— Sewer line breaks and private sanitary sewer
overflows

— Homeless

— Other: birds (geese, ducks and gulls), horses,
raccoon, and deer.



Science to Management

« Recommended Remediation Strategies
(Action Plans)

-Science and Regulatory efforts
-Outreach Education
-Land Use Planning



Dog Waste Outreach Campaign




Where is the need for research?

Missing host (need for more host assays)
Reliable sources of standards

More data needed to interpret results

False negatives or positives (greater validation
of assays and individual to individual
variability)

Temporal variability in the host source signal
Other sources of FIB (sediments)



What we want our
MST data to be
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