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Water Can Be Contaminated by 
Many Different Fecal Sources



Bacterial pathogens

Viral pathogens

Protozoan pathogens

E. coli O157:H7Salmonella Cryptosporidium

Norovirus

Giardia

Water Quality Standards Must Protect 
Against Many Types of Pathogens

O157:H7 ID agar



How Do We Test Water Quality?



Fecal Indicator Bacteria Fecal Indicator Bacteria 
Surrogates for PathogensSurrogates for Pathogens

• Meant to act as a warning signal of fecal pollution and 

increased risk of associated pathogens in water

Total Coliform Total Coliform 

(drinking water)(drinking water)
Fecal Coliform (wastewater & Fecal Coliform (wastewater & 

recreational water)recreational water)
Enterococci Enterococci 

(recreational water)(recreational water)



Are Fecal Indicator Bacteria 
Always Good Surrogates?

• Sometimes absent when pathogens are 
present 

• Consequence : No warning; more 
people may get sick

• Frequently present when pathogens are 
absent (false-positive)

• Consequence of false-positive: “crying 
wolf”; hurts tourism, public confidence 
in water quality

• Many possible sources!



Fecal Coliforms Are Relatively Wimpy!
Results from Reclaimed Water Across the U.S.



Microbial Source Tracking (MST)Microbial Source Tracking (MST)

??

??

??

??



• Sources vary from highest riskhighest risk (human sewage)…

• …to definite riskdefinite risk (cattle, poultry) 

• …to unknown riskunknown risk (wildlife, pets, sediments, soils, 

stormwater)

• Can’t remediate or implement w/o knowledge of  dominant 

source(s)

Why Do We Need to Know the Source?Why Do We Need to Know the Source?



Microbial Source Tracking Based on Microbial Source Tracking Based on 
DNA DNA ““MarkersMarkers””

•Polymerase chain reaction 

targets a specific gene & copies it

•Forensic-type evidence for 

contamination source



Summary

• Many pathogens have the potential to 

contaminate surface water

• These pathogens can come from many sources

• Detection of contamination is “one size fits all”

• We may not be using the best indicator(s)

• Clean-up and prevention of water 

contamination require knowledge of source



Questions?

Contact:

vharwood@cas.usf.edu


