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ISCO DATA GAPS AND DESIGN ASSUMPTIONS

• Potential unknown sinkholes

• Lack of soil data above and below limestone interface

• Validation of assumption that aquifer would accept injected oxidants

• Validation of assumption that worst contamination present in top 10 feet 
of fractured limestone

• Validation of assumption that aquifer had sufficient conductivity to 
distribute oxidants
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ASSUMPTION #1: The intermediate aquifer 
will accept an injected solution.
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ASSUMPTION #2: The gross contamination 
present in the intermediate aquifer is located in 
the top 10 feet of the fractured limestone.
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Additional Investigation 
Included:
• 9 new deep wells
• 3 sentinel wells
• Iso-Flow sampling in 

fractured limestone
• SVOC analysis in onsite 

mobile lab
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ASSUMPTION #3: The intermediate aquifer has 
sufficient conductivity to distribute oxidants, 
either naturally or with augmentation.
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Hydrogeologic Testing Included:
• Well Installation
• Pneumatic Slug Testing
• Step Draw-Down Testing
• Pumping with Dye Tracer Test
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Modeled PCP and Naphthalene 
Groundwater Distribution in the 
Intermediate Aquifer



2017 Design and Construction Issues at Hazardous Waste Sites

Design of ISCO Injections
• 46 wells installed

• 36 injection wells
• 1 extraction well
• 7 performance monitoring wells
• 2 sentinel monitoring wells

• Detailed lithology recorded at each well
• Pneumatic slug testing of each injection well
• Soil and groundwater testing
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ISCO Injection Event #1
• Event 1 in Summer 2014

• 188,363 gallons of KMnO4 injected (74,000 pounds)
• 4,000-6,000 gallons per well
• Flow rate of 6-8 gpm at <10 psi

• Monthly check of field parameters for 6 months
• Performance monitoring quarterly

• Three events between January and July 2015
• Results for Q3 shown to the left
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Design of ISCO Injection #2
Focus on moving oxidant

Group 1
• 2,000 gallon extraction 

target per well
• 8,000 gallon 3% KMnO4

injection target per well

Group 3
• 2,000 gallon extraction 

target from IW-03B
• 16,000 gallon 3% 

KMnO4 injection target 
per well

Group 2
• 2,000 gallon extraction 

target per well
• 8,000 gallon 3% KMnO4

injection target per well

Group 4
• 2,000 gallon extraction 

target per well
• 4,000 gallon 3% KMnO4

injection target per well

Groups 5 and 6
• 15,000 gallon extraction 

target per well
• 3,000 gallon 3% KMnO4

injection target per well
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ISCO Injection Event #2
• Pre-event baseline groundwater sampling in February 

2016
• Event 2 in Spring 2016

• 92,431 gallons of KMnO4 injected
• 2,000-8,000 gallons per well
• Flow rate of 2-5 gpm at <40 psi

• Monthly check of field parameters for 6 months
• Performance monitoring quarterly

• Three events between July 2016 and January 2017
• Results for Q3 shown to the left
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SUMMARY OF ISCO ACTIVITIES

• 46 permanent wells installed

• Two injections with a total of 280,794 gallons of KMnO4 solution injected

• Following Injection #1, 42% reduction in PCP, 61% reduction in 
naphthalene and 10 of 18 wells below 500 ppb PCP

• Following injection #2, further reductions in plume with 13 of 18 wells 
below 500 ppb PCP

• Groundwater monitoring program to continue
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LESSONS LEARNED

• Challenge assumptions and seek out blind spots

• More data points in the right places deliver better results

• Small, local phenomenon can have a big impact on success

• Never stop refining your CSM
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QUESTIONS?


