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Generalized Depiction of Fuel-Operated Thermal 
Conduction Heater Systems Used by GEO. 



 Partially Inside and Outside Active Manufacturing Facility. 
 

 TTZ: 1,100 ft² to an average depth of 18 ft bgs. 
 

 Silt and Silty Clay with GW beginning at 9 ft bgs. 
 

 CVOC contaminants exhibited maximum concentrations of 
TCA = 640 ug/L, DCA = 320 ug/L, TCE = 1.6 ug/L, 1,1-DCE 
= 1.6 ug/L. 
 

 Treatment Goal: CVOC mass reduction of 90%. 
 

Inside Building 



 59 Heating Wells               
(2.5 m well spacing) 
 

 59 Co-Located Vapor 
Extraction Wells 
 

 7 Vapor Extraction Wells 
 

 Existing Natural Gas 
Connection (to Heating 
Wells) and Existing Electrical 
Connection (to SVE) 
 

 7 TPMPs 



Lessons Learned 
 Hydrolysis of TCA is 

powerful in-situ 
reduction mechanism 

 Shipping, customs 
clearance, permitting 
(U.S. to Canada) 
should be started 
directly after design is 
approved 
 

before 
= 855 
lbs 

before 
= 563 
lbs 

Outside the Building 

1

10

100

1000

1

10

100

1000

TCA DCA

before = 
640 ug/L 

after =   
4 ug/L 

before = 
320 ug/L 

after =   
2 ug/L 

Results 
 
 100°C reached in all zones and 

depths within 84 days of system 
start. 
 

 98% reduction in CVOCs from 
groundwater achieved (goal = 
90%) 
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GTR pilot study was conducted at San Francisco Bay to 
aggressively remove mobile NAPL that potentially may threaten 
bay area.  



GTR heated the subsurface to mobilize and 
extract NAPL from the subsurface. The 
remediation goal was measured as a 
reduction in average total NAPL saturation 
in soil to levels below residual saturation. 



Well Type Depth 
(ft) 

# 

Heater Wells 25  46 

Multi-phase 
Extraction Wells 20  14 

Horizontal Vapor 
Extraction Wells 200  3 

Co-Located Vapor 
Extraction Wells 5  46  

Reinjection Wells 20  7 

Temperature and 
Pressure Monitoring 

Points 
20  14 
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The estimated LNAPLs on 
site was 2,400 Gallon.  
 
After 100 days of heating, 
collected LNAPLs was 
>2,400 Gallon.  







 Area: 1,080 ft2                                                     Depth: surface to 60 ft bgs 

 Target Treatment Temperature:  100°C 

 No. Heater Wells: 33                                           No. Extraction Wells: 17 

 No. Temperature & Pressure Monitoring Points: 11 

 Primary Contaminants: Naphthalene, Benzene 

 Lithology: Clay, Groundwater encountered at 5 ft bgs 

 Setting:  Former industrial area 



 

 Remedial Goals: 

Benzene: < 2 mg/kg 

Chlorobenzene: < 1.5 mg/kg 

Naphthalene: < 10 mg/kg 

 



 

COC 

-3m -9m 

before after 
 

removal 
rate 

before after 
 

removal 
rate 

Benzene 1.51 ＜0.05 100% 42.69 ＜0.05 100% 

Naphthalene >100 5.53 95% 

  Budgeted  Actual  % Benefit 

NAPL extracted 900 liters 1,120 liters 24.4% 

Duration to 100°C 45 days 33 days 33.3% 



 

Soil Before Soil After Water Before(with NAPL) Water After 

 Hot water injection heated down 
gradient plume, with the goal of 
enhancing bioremediation efforts. 
 

 Remedial goals attained and 
exceeded at all confirmation 
sampling locations within 60 days 
of ISTD system operation. 
 



GTR© Gas Thermal Remediation 
 

1. Achieves soil temperatures from 50°C to >325°C 

2. Effective in both in situ and ex situ configurations 

3. Ability to use liquid fuels [like diesel] or natural gas 
enhances feasibility for “remote” oil/gas operations. 

4. Recovered LNAPLs may be used to fuel the GTR heaters, 
creating an onsite reuse for extracted hydrocarbons. 

5. Reuse of heat may be used for ancillary remedial efforts. 

6. Proven in Canada… and about 12 other countries.   
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