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Simulations used to evaluate:Simulations used to evaluate:
•• Effectiveness of layout and pattern,Effectiveness of layout and pattern,

•• Potential for contaminant redistributionPotential for contaminant redistribution

•• Time required for treatment,  Time required for treatment,  

•• Need/benefit of surface insulation,Need/benefit of surface insulation,

•• Power application rate vs operational Power application rate vs operational 
time and effectiveness, andtime and effectiveness, and

•• OffOff--gas treatment requirements.gas treatment requirements.

Side Centered

Apex Centered

Numerical Simulation of ISTDNumerical Simulation of ISTD The Problem - Getting The Shallow Layers Hot at Midwest Site 

Predicted ppm TCE at 100 DaysPredicted Temperature at 100 Days
Heater-Vacuum

T°F

15’

Heater
-Only

Heater-Vacuum

ppm TCE

Heater
-Only

(M.K. Tech Solutions)

Numerical Simulations Predict that TCE Condenses and Numerical Simulations Predict that TCE Condenses and 
Concentrates in Shallow, Cooler LayerConcentrates in Shallow, Cooler Layer

Decided to install additional heaters at Decided to install additional heaters at ““back cornersback corners””
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Detail Showing ISTD Heater Well Detail Showing ISTD Heater Well 
Pattern in Parking Lot Area 2 TTZPattern in Parking Lot Area 2 TTZ
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Expected PerformanceExpected Performance
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Observed PerformanceObserved Performance
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Revised Conceptual Model of Revised Conceptual Model of 
HydrogeologyHydrogeology
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Modifications to Address Modifications to Address 
Groundwater FluxGroundwater Flux

Replace short corner heaters with fullReplace short corner heaters with full--length length 
heatersheaters

38% increase in power input density:  from 0.075 38% increase in power input density:  from 0.075 
kW per cy to 0.1 kW per cy kW per cy to 0.1 kW per cy 

Operate longerOperate longer
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Final ResultsFinal Results

Surface Temperatures 
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Comparison of Pre-Treatment and October 2003 Soil Sampling Data
(October 2003 samples analyzed using a fixed based laboratory.)
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Percent Reductions in Average Percent Reductions in Average 
Concentrations Concentrations -- Parking Lot Area 1Parking Lot Area 1
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SummarySummary
Met guaranteed performance goals for dense clayey Met guaranteed performance goals for dense clayey 
soils in all three treatment areas:soils in all three treatment areas:

150 to 180 days150 to 180 days
< 1 mg/kg TCE (95% UCL)< 1 mg/kg TCE (95% UCL)

Achieved results below the water table without boiling Achieved results below the water table without boiling 
off all of the wateroff all of the water
Flexible design and operation addressed excess Flexible design and operation addressed excess 
groundwater fluxgroundwater flux
Cost effective above and below the water table:Cost effective above and below the water table:

$150/cy for guaranteed results (~$1.65M total)$150/cy for guaranteed results (~$1.65M total)

ProblemProblem--free implementation immediately adjacent to free implementation immediately adjacent to 
residencesresidences
Client submitted No Further Action letterClient submitted No Further Action letter
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