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Overview 
·Why do we care about microbial quality of 

groundwater? 

·What makes a well vulnerable? 

·Groundwater assessment tools 

·Groundwater source classifications 

·Minnesota virus study 

·Future steps 
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·Sources of Waterborne Disease Outbreaks in Ground 
Water Systems, 1991-2000:  Untreated Ground Water  
41% of outbreaks 

·Public health protection from waterborne disease 
outbreaks and from endemic illness resulting from 
consumption of ground water contaminated by 
microbes (bacteria, virus, protozoa) from fecal sources 
is still needed 



What makes a well vulnerable? 



What makes a well vulnerable? 
 
ÅAquifer Covered by Sand, Gravel, Fractured 

Rock, or Karsted Bedrock 
 
 

 

 



What makes a well vulnerable? 



What makes a well vulnerable 

                  GOOD    NOT SO GOOD 



What makes a well vulnerable? 
 

 

 

 

USGS 



Assessment tools:  well information 

Well construction and geology 

Geologic sensitivity (time of travel) 

L score (thickness of confining layers) 

Aquifer code (geologic setting:  matrix and porosity) 

Saturated casing value (Depth Cased ς Static Water Level) 

Depth grouted 

Contaminant sources 

Pathogen source inventory 



Assessment tools:  water chemistry 
Chemical Parameter 

Ammonia 

Boron 

Bromide 

Chloride 

Nitrate 

Total Organic Carbon 

Isotopic Parameter 

Oxygen-18 and Deuterium 

Tritium 



Assessment tools:  field parameters 
Parameters 

pH 
 

Conductivity  
 

Dissolved oxygen 
 

Oxidation -Reduction Potential 
 

Temperature 
 



Assessment tools:  downhole 
investigations 



Assessment tools:  microbial 
monitoring   

Indicator  organisms  

Total coliform  Coliform bacteria: presence suggests that there has been 
a breach, failure, or other change in the integrity of the 
water system. Disease-causing microorganisms may also 
have gained entry into the water system.  
 

E. coli E. coli is a strong indicator of fecal (sewage) 
contamination. This type of contamination greatly 
increases the likelihood that other pathogenic 
microorganisms are present. 
 


