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Why is a decision-support tool needed
to help with fecal coliform BMAPs?
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• Florida is currently developing TMDLs and BMAPs
for WBIDs that are not meeting water quality 
criteria

• Historical use of coliform bacteria as indicators of 
potential fecal contamination
– Potential for “false-positive” exceedances that are 

not correlated with human health risk
– Potential for “false-negative” results [e.g., 

pathogenic viruses and protozoa (Giardia or 
Cryptosporidium)] can survive longer than fecal 
coliforms in surface waters
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How does this tool help ?How does this tool help ?
• Provides framework for interpreting and responding to 

bacteria exceedances observed in ambient monitoring 
programs

• Helps managers prioritize WBIDs and areas within WBIDs
for investigation and follow-up action

• Based on conceptual approaches currently used by the World 
Health Organization (WHO 2003) and recommended by the 
National Research Council (NRC 2004)
– Annapolis Protocol (bacterial accounts and on-site 

assessments of potential pathogen sources)
– Phased-monitoring approach

• Uses a simple “stoplight” graphical approach for 
communicating results
– Used in Tampa Bay area for annual tracking of water 

quality conditions and attainment of water quality goals
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human health risks, using CSS 
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• Very Low: No visual evidence of potential sources of human pathogens; 
natural environment; no or minimal anthropogenic land uses; wildlife 
present (any density)

• Low: Low density agricultural and residential sources, including pets, 
livestock (without direct access to surface waters), or poultry 
operations; residences on septic systems

• Moderate: Urban stormwater sources (including pet waste) present; 
well-functioning wastewater infrastructure (both sewer and septic); 
episodic/low volume sanitary sewer overflows (SSOs) reaching surface 
waters; moderate-density livestock with little direct access to surface 
waters; Class A residual and/or septage spreading areas may be present

• High: Major stormwater outfalls present; history of failing wastewater 
infrastructure (central sewer or onsite systems); episodic or 
chronic/high volume SSOs reaching surface waters; concentrated 
livestock without direct access to surface waters; residual/septage
spreading (Class B)
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direct access to surface waters; evidence of direct sewage inputs (e.g., 
confirmed illicit discharges)
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Tracking and Reporting of ResultsTracking and Reporting of Results

Monitoring Location

Year 1 2 3 4

2004 D4 A1 B1 C3

2005 C4 B1 B1 C3

2006 D4 B1 C1 B3

2007 C3 A1 B1 B2

2008 C3 A1 A1 B2

Use results to suggest more intense monitoring or to track 
management actions
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Benefits of the approachBenefits of the approach
• Screening tool to prioritize bacterial impairments at the station 

and WBID levels
– Enables targeting of efforts, resulting in a significant saving 

of time and money
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• Encourages active stakeholder involvement 
– Helps to coordinate and leverage available resources and 

assists in building consensus for addressing sources 

• Can be used to evaluate the “sufficiency of effort” of the 
projects identified in the BMAP to restore water quality 
– Helps ensure that projects identified in BMAP can be 

expected to address the impairment and in the most 
effective way 

– Helps reduce the possibility of 3rd party challenges to the 
BMAP 
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1. Initial Screening
– Compile and evaluate GIS data
– Perform detailed review of existing data
– Conduct preliminary field review
– Conduct one-on-one interviews
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Approach

1. Project Workshop
– Evaluate and review results from initial 

screening process
– Capture additional information using 

“Maps-on-the-Table” approach
– Review proposed strategy for field 

reconnaissance, sampling and analysis
– Identify role and logistics of local 

stakeholders
– Develop Draft Sampling Implementation 

Plan



Approach
3. “Walk the WBIDs”

– Assess probable sources and 
migration pathways

– Identify potential monitoring 
stations

– Key participants include 
representatives from each local 
entity with most field knowledge 
of basins

– Develop Final Sampling 
Implementation Plan

– Recommend WBIDs for Thermal 
Imaging Analysis



Approach
4. Sampling and MST Analysis

– Use of decision-tree approach based on “toolbox”
of MST methods
• Indicator Organisms
• Advanced MST Techniques

– PCR, qPCR

– Sampling and analysis performed in conjunction 
with local agencies, USF and Source Molecular
• 8 months of sampling

– Collaboration with local stakeholders
• Bi-monthly meetings with local stakeholders
• Continuous communication and field visits



Application of MST MethodsApplication of MST Methods

• Month 1
– Use of indicator suite and advanced MST 

techniques simultaneously at all stations
• Months 2-8

– ~50% of sites were re-tested using 
advanced MST techniques each month

– Increased testing in some WBIDs and 
decreased testing in others

– Sediments tested at identified stations 
each month
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5. Thermal Imaging
– International Imaging Technologies
– Water samples will be collected for fecal 

coliform analysis before and after fly-
over

– To extent possible, results will be used 
to direct remaining sampling events

– Generate map and report of results
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Take Home MessagesTake Home Messages

• This process results in the compilation 
and synthesis of information and 
consensus as to the most probable 
sources

• Identification of sources, using the 
weight-of-evidence approach, is the 
first step in BMAP implementation

• Continual stakeholder involvement 
increases accountability, facilitates 
decision making, and results in action
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