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 Popular media – public perception 

 Spatial variation – natural 

 Agricultural impacts – anthropogenic 

 Well issues – natural and/or maintenance 

Influential Factors 







Conceptual Hydrogeologic Framework 
Paskapoo Formation Aquifer System 

From: Geological Survey of Canada (Grasby et al 2008) 



Setting 



Strong Spatial Variability in  
Aquifer Occurrence (1) 



Strong Spatial Variability in  
Aquifer Occurrence (2) 



Strong Spatial Variation in Hydrochemistry 



 Dissolved gas 
• Methane 

• H2S 

 Microbial activity 
• SRB and IRB 

• Coliforms 

 Inorganic constituents 
• High mineralization 

• Iron and manganese 

Water Wells, Naturally-occurring Issues 



Agriculture & Groundwater Contamination 



Aquifer Vulnerability 



A Conceptual System (1) 



Fractures 



A Conceptual System (2) 



1. Fracture propagation      

2. Wastewater control 

3. Well bore integrity  

4. Induced seismicity 

5. NORMs  

Failure Mechanisms: Literature-recognized 
Potentials 



A Conceptual System (3) 



 Baseline: routine and coliforms 

 Later, black particulate material reported 
• Particulate: copper, lead, and zinc 

• Water: elevated copper, lead, and zinc 

• BTEX: <D.L. 

 Investigation: 
• Routine 

• Trace metals (dissolved) 

• Trace metals (total) 

• Sulphide as H2S 

• IRB and SRB 

Case History 1 



Constituent 

Copper (total) 

Copper (dissolved) 

 

Lead (total) 

Lead (dissolved) 

 

Zinc (total) 

Zinc (dissolved) 

Key Results (Case History 1) 

Well Itself (duplicated) 

Low or < DL 

Low or < DL 

 

< DL 

< DL 

 

< DL 

Low or < DL 

 

Household Taps/Tanks 

Elevated 

Low or < DL 

 

Mostly elevated 

Mostly < DL 

 

Elevated 

< DL 

 



Constituent 

SRB 

IRB 

H2S 

Key Results (Case History 1) – cont’d 

Well Itself (duplicated) 

< DL 

< DL 

0.2 mg/L 

Household Taps/Tanks 

< DL 

< DL or low 

lower 

 



 Baseline: routine and coliforms 
• Elevated iron, manganese, turbidity 

 Later, resident reported: 
• Black particulate material  

• Strong odor 

 Follow-up: routine, coliforms, BTEX/F1-F4 
• Elevated iron, manganese, turbidity 

 Investigation: 
• Routine 

• Trace metals (dissolved) 

• Trace metals (total) 

• coliforms 

• Sulphide as H2S 

• IRB and SRB 

Case History 2 



Parameter 

IRB 

H2S 

Key Results (Case History 2) 

Well Itself (duplicated) 

9,000 CFU/mL 

20 x DL 

Household Taps 

9,000 CFU/mL 

< DL 

 

Detection Limit, IRB = 25 CFU/mL 
Issue threshold, IRB = 2,300 CFU/mL 



 Naturally-occurring phenomena 

 Compounded by absence of routine maintenance 

Conclusions 



Thank you. 
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