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1. It works for DNAPL
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• MCL’s

• Reduce Mass Discharge

• Mass Removal

• Reduce O&M Costs

Goals?
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DNAPL Characterization Hydraulic Control

• Composition

• GTP ratio

• Trapping Number

• Flow Scheme
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DNAPL Characterization

• Composition
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DNAPL Characterization
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DNAPL Characterization
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DNAPL Characterization

• GTP ratio
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Hydraulic Control
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2. Push-pull ≠ line-drive
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Push-Pull Line Drive

• Pilot
• “One well at a time”
• Limited water
• High K
• Biosurfactants

• All other scenarios
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3. Project budgets vary significantly
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Love’s Stores, Oklahoma City, OK
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LA LNAPL Working Group
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4. Prepare for non-technical challenges
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5a. Pilot tests are decision points
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1. Site Evaluation

Applicable?

Characterization 
requirement?

Other

6. Full Scale

Applicable?Other

Other

Other

Other

Other

3. Laboratory Studies

4. Site Characterization

2. Numerical Simulations

5. Field Demonstration
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5b. Include performance monitoring
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Bonus: bring defoamer!
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Summary

1. Lot’s of research on SEAR for DNAPLs

2. Hydraulic control is imperative

3. $100/CY

4. This technique is not yet “mainstream”

5. Use the 6-step approach and include performance monitoring
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Small-scale heterogeneities are problematic

Removal is from high K zones

The answer lies in combining techniques

Less is more

Conclusions
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Thank you!

David Alden, P.E.
Tersus Environmental
david.alden@tersusenv.com


