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4-Corners   
 



4-Corners, Front & Division Street, Traverse City  

Total/Speedway Union 76 

Scamehorn Shell Finch’s Amoco 



4-Corners 

  



• Leaking UST Facilities 
 
• Presence of NAPL 
 
• GW Flow Complexity 

– Losing Stream 
– Sharp Turn in Direction of Stream 

 
 

  History 



NAPL & GW PLUME 2005 



Groundwater  Contaminant  Plume in 2014 



• Is Contaminated Groundwater 
Venting to Surface Water? 

 
• If so, at what concentrations? 

 
 

GSI Issues 



• Nested Monitoring Well Sets 
• Staff Gauges 
• Water Pore-Space Sampling & 

Analysis 
 

  
 

Tools to Assess  
Groundwater to Surface Water 

Dynamics 

    



  

  

Nested Well Sets 

Nested 
Monitor  

Well Sets 



  

  Staff Gauges 

  
 



  

  
 
 
 

Staff Gauges 
  

 



  

  Staff Gauges 

  
 



  

   
 

Staff Gauges 

  
 



• Understanding Groundwater Flow 
– In Upper portion of the Aquifer 
– In Lower portions of the Aquifer 
 

• Delineating the Extent of  
 Groundwater Contamination 

 
 

  



  

  Groundwater Flow - Shallow 



  

  Groundwater Flow - Intermediate 



  

  Groundwater Flow - Deep 



  

Cross Sections 



  

  

 
 

A-A’ with VOCs in GW West to East 



Finch’s Amoco Union 76 Front St. 

south north 

Residential Neighborhood 

A-A’ VOCs in Gw South to North 



  

  
B-B’  

VOCs in Gw 
South to North 



  

   
Pore Space Sampling 

• GW samples collected adjacent to 
and below Kids Creek near 
suspected discharge location 

 
• Mini-Well Point Sampler 

 
 



  

Pore Space Sampling 



  

  Pore Space Sampling 

  
 



  

  Pore Space Sampling 

  
 



  
Pore Space 
Sampling 
Results  



  

  Findings 

• Kids Creek is a losing stream west of 
Maple Street but may be a gaining east 
of Maple 

• Pore water samples were non-detectable 
for VOCS (east of Maple) 

• Nested MW sets east of Maple are non-
detectable at the shallow interval 

• Mounding in shallow portion of aquifer 
• Diving plume migrating below Kid’s 

Creek in most areas 
 

 
 



  

  Groundwater Flow - Shallow 



Michigan Department of 
Environmental Quality 

800-662-9278 
www.michigan.gov/deq 
    Sign up for email updates 

    Follow us on Twitter @MichiganDEQ 

 



Epilogue 

Remedial Efforts 
• Soil Removal at SW  
 
• Multi-Phase Extraction Systems at  
 all four Corners at various times 
 
• Collaboration with Developers and 
 Grand Traverse  County BRA  
 



Current MPE System 



  



  



  



Shallow Zone – 12/2012 



Shallow Zone – 6/2015 



Intermediate Zone – 12/2012 



Intermediate Zone –  6/2015 



Deep Zone – 12/2012 



Deep Zone – 6/2015 
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