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Bacteria Source Determination
Step 1 –Review Water Quality Reports 



Walk the Watershed Report Review

Some common elements but no obvious sources found



Water Quality Data Analysis Report Review 



Water Quality Data Analysis Report Review 

hot spots: fecal counts > 5,000 in at least 15% of samples 



Water Quality Data Analysis Report Review 

Sarasota County  identified 9 fecal bacteria “hot spots”



Bacteria Source Determination
Step 2 –Review Water Quality Data

11 sample locations identified – 3 with data from 2006 – 2008 only  



Review Water Quality Data – Principle Components

Identified weak relationship between fecal and TP



Bacteria Source Determination
What are Fecal Indicator Bacteria (FIB) ?

• Have many possible sources
• High risk (human sewage)
• Moderate risk (cattle)
• Low risk (wildlife, pets, decaying vegetation)

• May be present when pathogens are absent

• May be absent when pathogens are present



Class III Bacteria Water Quality Standards 

Fecal Coliform  (old standard)
• Not to exceed 400 cfu / 100 ml in 10% of the samples
• Nor exceed 800 cfu / 100 ml on any one day

E. Coli (fresh)
• Not to exceed 410 cfu / 100 ml in 10% of the samples

Entero (marine)
• Not to exceed 130 cfu / 100 ml in 10% of the samples



Bacteria Source Determination
Step 3 – Develop and Implement a 

Microbial Source Tracking Plan 
(MST) Fecal Indicator Bacteria and Nutrient

• Fecal Coliform, E. Coli, Total Phosphorus

Personal Care Products
• Acetaminophen (pain reliever)
• Sucralose (artificial sweetener)

Quantitative PCR
• Extract and amplify bacteria DNA 
• Compare to Human (HF 183), Dog, Bird



Develop and Implement a Microbial Source Tracking Plan

• Phased approach with 3 sets 
of samples each
• Fecal Coiform, E. Coli and Total 

Phosphorus 
• Acetaminophen and Sucralose
• DNA comparison to Human, 

Dog, and Bird

• If Fecal Coliform > 800 then 
analyze for other parameters

• Three sampling events



Develop and Implement a Microbial Source Tracking Plan



Develop and Implement a Microbial Source Tracking Plan

Phillippi Creek 
Flow Directions



Develop and Implement a Microbial Source Tracking Plan

Major Tributary 
Sample Locations



Develop and Implement a Microbial Source Tracking Plan

Minor Tributary 
Sample Locations



Sampling Event #1 March 13th & 15th  2018

• Collected from 10 of 11 sites 
(too shallow at 498-LIN)

• 6 samples with fecal > 800
• 1 (LBB-FRUIT ) > 5,000

• Acetamin. & sucralose (0 of 6)

• Bird – 5 of 6 samples 
• Dog – 4 of 6 samples
• Human – 2 of 6 samples

• Flow with no rainfall (baseline)



Sampling Event #2 March 21st 2018 

• Collected from all 11 sites 

• 6 samples with fecal > 800 
• 1 (LBB-FRUIT ) > 5,000
• 3 more with E. Coli > 410

• Acetamin. & sucralose (0 of 6)

• Bird – 8 of 9 samples 
• Dog – 7 of 9 samples
• Human – 4 of 9 samples

• Flow after 0.4” of rain 



Sampling Event #3 April 16th 2018 

• Collected from all 11 sites 

• 11 samples with fecal > 800
• 498-LIN = 20,000
• LBB-FRUIT = 4,500

• 3 highest fecal/E. Coli analyzed 
for Acetamin. & sucralose

• Acetaminophen (0 of 3)
• Sucralose (2 of 3) 

• Flow after 1.0” of rain 

• Bird – 10 of 11 samples (10187-BEN = 25,100)
• Dog – 9 of 11 samples
• Human – 6 of 11 samples



Bacteria and Total Phosphorus (mean concentrations) 

LBB-FRUIT and 498-LIN highest Fecal Coliform
BER and RBS-WILK also had high E. Coli
Total Phosphorus values < twice annual threshold



Fecal Coliform (mean concentrations) 

- All locations 
above > 800 
except 10187-BEN
- Highest counts 
at LBB-FRUIT 
(major tributary) 
and 498-LIN 
(minor tributary)



Fecal Coliform vs Rainfall (per sample event) 

Event 1 0.0 inch
Event 2 0.4 inch
Event 3 1.0 inch

Green < 800
Red > 800



Multidimensional Scaling (MDS)

Normalized Total 
Phosphorus compared 
to Fecal Coliform and 
E. Coli.

Normalized E. Coli 
compared to Fecal 
Coliform and Total 
Phosphorus



Sucralose and Acetaminophen (max concentrations) 

No hits > 0.5 
ug/L MDL

2 hits > 0.625 
ug/L MDL



DNA Analysis (max copies per 100 ml) 

Very low bird bacteria detected at all sites except once
Low to moderate dog bacteria detected at 9 of 11 sites
Very low to low human bacteria detected at 8 of 11 sites



DNA Analysis – Birds (max count per site) 

- All locations 
had hits too low 
to qualify (DNQ) 
– Moderate hit 
in one sample 
at 10187-BEN 
near where 
flocks of birds 
sited



DNA Analysis – Dogs (max count per site) 

- Hits along all 
major tributaries
- Highest counts 
at LBB-FRUIT
- Hits along all 
minor tributaries 
except BER and 
LAB-WEBB (Not 
Detected)



DNA Analysis – Humans (max count per site) 

- Major tributary 
hits at LBB-FRUIT 
and BBB-WV
- Minor tributary 
hits at BLOS, 478-SV 
and 10187-BEN
- DNQ at BER and 
LAA-TRAILS
- ND at MB-FRUIT, 
RBS-WILK, 498-LIN 
and LAB-WEBB



Conclusions and Recommendations

Fecal and E. Coli bacteria do not correlate with human bacteria

LBB-FRUIT has high bacteria and has human influence (along 
with other sources)

498-LIN has high bacteria but no human influence (may be 
from raccoons or decaying leaves)

Acetaminophen and Sucralose too difficult to detect

Total Phosphorus levels not highly elevated

Focus on where human influence is suspected

Focus on major tributaries 



Questions?

Tim Denison Mollie Holland
Johnson Engineering Sarasota County
(239) 461-2458 (941) 861-0672
tdenison@johnsoneng.com mkholland@scgov.net


