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Some say “not very”
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Back diffusion – mass discharge



Typical Redevelopment Site



11/28/2007

Cleanup Standard
(mg/kg)

PCE < 5.60
TCE < 2.80
VC < 0.80

t-1,2-DCE < 1.20
TVOC <10.40

ALL ACHIEVED

Both photos are from the actual site



ComparisonTCH/ISTD ‐ Heating 
governed by thermal 

conductivity 

ET‐DSP/ERH ‐ Heating 
governed by electrical 

conductivity

SEE ‐ Heating governed by 
hydraulic conductivity

Heating Methods





Knullen, Denmark

Hoejby Water board

Lindved Water board

Contaminated Site

Plume

Plume length 900 meters (3,000 ft)

Two municipal wells downstream site – supplying
more than 100,000 citizens

Remediation objective: Clean up source zone
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Knullen:Dry cleaner in operation

3500 kg PCE
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Knullen site, Denmark
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Vertical temperature profiles

Jord & Grundvand
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Endicott, NY, USA

Former 
Endicott 
Forging 
Property

Former 
Ideal 

Cleaners 
Building



14

0‐30

0‐24

0‐18

0‐14

0‐10

0‐14

0‐7

TCH heater wells (224)
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Multi‐phase extraction well (15)
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Full Scale Wellfield

16gheron@terratherm.com



17

Post-Thermal Treatment
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Pre‐ and Post‐Treatment Soil Samples
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Average of Post‐
Treatment Samples:

0.04 mg/Kg

Average of Pre‐
Treatment Samples:

125 mg/Kg

Treatment Goal:
Avg. Less Than
0.56 mg/Kg
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>99% PCE removal
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Mass discharge

22

Source zone

Plume core
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dm/dt = Q x A x Cw



dm/dt = Q x A x Cw

Mass discharge



57 kg/yr

0.07 
kg/yr
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Results – for IBM

25gheron@terratherm.com

Saved >$2 million compared to excavation

Source removal complete

Plume attenuated

Turned off pump and treat system in 2015

Discontinued soil slab ventilation under houses 
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Summary 
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Source reductions by 99% or more

Mass discharge strongly reduced

Natural attenuation versus back diffusion

Plume life determined by groundwater flow and 
site‐specific conditions

Yes – source removal does matter
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