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Fecal Pollution is a Worldwide Problem 

 Fecal microbes are a common 
biological contaminant worldwide 

 

 Estimated 1x109 tons/year of 
agricultural and human feces 

 

 Contribution from wildlife unknown 

 

 Current U.S. EPA and World Health 
Organization (WHO) recommended 
indicator methods do not discriminate 
between animal sources 

 

 Some three million deaths occur 
annually from water-borne diarrheal 
diseases worldwide (WHO fact sheet #114) 
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Many Uses for Reliable Fecal Source Identification Methods 

• Supplement sanitary surveys and 
watershed assessments 

 

• Indicator of public health risk; can 
inform epi studies 

 

• Data generation for quantitative 
microbial risk assessment modeling 

 

• Allocation of fecal loads from different 
sources for TMDLs 

 

• Evaluation of human and agricultural 
fecal treatment and implementation of 
best management practices 

 

• Assessment of hazardous events 
(sewage spills, CSOs, etc.) 





DEFINITION… Process designed to collect, isolate, and 

characterize presence and/or concentration of a source 

identifier from an environmental sample.  

A Fecal Source Identification Solution 



Methodological Approaches to MST 

 DNA markers (SIPP Study) 

 HF183 and HumM2 (examples of human markers) 

 Community analysis (SIPP Study) 

 PhyloChip and Bacteroidales 16S TRFLP 

 Chemical surrogates 

 Phospholipid fatty acids, caffeine, pharmaceuticals, fecal 
sterols and stanols, optical brighteners 

 Physical methods 

 Fate and transport of FIBs, marker degradation and FIB die-off 

 Uncertainty issues and human detection 

 Assess the results of the source tracking effort 



Visitor’s Center area of Mission Bay – Toolbox approach 

 Cooperative project with SCCWRP and San Diego 
Wastewater Sanitation District 

 Persistent counts over standard 

 Systematic sampling led to beach  

 wrack and storm drains 

 Source tracking component includes: 

 Testing stormwater and diversion system with dye; 

 Community analysis to compare wrack vs. stormdrains vs. 
water; 

 Species identification of enterococci in beach wrack; 

 Add human markers where needed. 



Can you have success in finding human sources of pollution? 
Yes, but multiple approaches are usually needed. 
Persistent exceedances at certain Virginia Beach  
 locations 
Infrastructure designed to collect and pump ground 
 water to lower the water table 
Approaches included intensive sampling, dye tests, 
 Enterococcus speciation in biofilms, BacHum  
 source marker, groundwater wells, chemical  
 surrogates. 

Combination of dye tests 
and groundwater levels  
proved connections from 
sewer lines to storm drain  
pump system. 
 
Army COE built line 
extensions several 
hundred yards offshore.  



Beaches influenced by periodic severe storm events 

Hurricane Sandy at Virginia Beach 



 

 

 

 

Thank you. 


