
Background/Objectives. This paper 

presents a comparative evaluation of two pilot tests 
performed using an in-well stripping and recircula-
tion method for treatment of petroleum hydrocar-
bon contaminated groundwater. The method of in-
well stripping and recirculation removes or de-
grades in place volatile organic compounds 
(VOCs) from soil and groundwater. The process 
uses vacuum to air-lift the water in the well while 
stripping volatile organic compounds and increas-
ing dissolved oxygen in the recirculated water. With 
this method, vapor is treated/destroyed using va-
por treatment unit (thermal/catalytic oxidizer or 
granular activated carbon) and groundwater recir-
culated for additional stripping and biodegradation.  
  

Approach/Activities. Two tests were 

performed using different setups at two different 
sites. The first test was performed in New York us-
ing two separate wells for recirculation (extraction 
and injection wells) and the second test was per-
formed in California using a single well recircula-
tion with two separate screen intervals (shallow 
and deep screen intervals). Pre-test and post-test 
groundwater samples were collected during each 
test. Additional groundwater samples were collect-
ed from extraction and injection portions of the re-
circulation cell to evaluate VOC reductions, dis-
solved oxygen increases and temperature chang-
es.   
  

Results/Lessons Learned. The re-

sults obtained during both tests indicated that there 
was a significant reduction in VOC concentrations 
and significant increases in dissolved oxygen con-
centrations during recirculation. A reduction in Fe2, 
BOD and COD was also observed during the sec-
ond test. Scaling was observed during the second 
test in the extraction tube  and would require a fre-
quent maintenance or a scale control additive dur-
ing long-term remediation projects.  
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Figure 1 - Test I Setup: Wellhead connections and Treatment / 
Extraction Unit. 

Figure 2 - Test I, Layout and Drawdown / Injection 
Mound Data  

TEST I - DUAL WELL RECIRCULATION CELL  

SAMPLE ID DATE & TIME TPH-G

(ug/l)

Benzene

(ug/l)

Total BTEX

(ug/l)

MTBE

(ug/l)

VCRW-1D 03/01/17 15:30 2100 20 138 0.52

VCRW-1S 03/01/17 16:45 270 3.1 13.1 <0.5

% Stripping 87% 84% 90% NA

VCRW-1D 03/03/17 11:20 1700 4.7 20.5 <0.5

VCRW-1S 03/03/17 11:40 280 <0.5 <0.5 <0.5

% Stripping 83% 89% 97% NA

VCRW-1D 03/09/17 10:00 1500 16 72.2 <0.5

VCRW-1S 03/09/17 12:00 100 <0.5 <0.5 <0.5

% Stripping 93% 97% 99% NA

VCRW-1D 03/24/17 10:20 780 24 97.5 <0.5

VCRW-1S 03/24/17 12:00 150 0.47 3.62 <0.5

% Stripping 81% 98% 96% NA

SAMPLE ID DATE DO

(mg/l)

Temp

(Fo)

DTW

(ft btoc)

VCRW-1D 03/03/17 0.02 85.1 108.79

VCRW-1S 03/03/17 0.09 91.4 73.7

% Change 350% 7.4% NA

VCRW-1D 03/10/17 0.04 85.3 108.97

VCRW-1S 03/10/17 0.22 98.2 80.24

% Change 450% 15% NA

VCRW-1D 03/15/17 0.08 85.3 108.86

VCRW-1S 03/15/17 0.08 102 83.04

% Change 0% 19.5% NA

VCRW-1D 03/24/17 0.05 83.1 108.98

VCRW-1S 03/24/17 0.08 100.4 79.83

% Change 60% 20.8% NA

TEST II - SINGLE WELL RECIRCULATION CELL  

Figure 3 _ Test I, Flow Diagram / Test Summary  

Table 1 -  Test I, VOC Removal During Extraction and Recirculation  

Figure 4 - Test II Layout  

Table 2 - Test II VOC Removal During Recirculation, Between Deep and Shallow 

Table 3 - Test II, DO and Temperature Changes between Deep and Shallow  

Figure 5 - Test II, Flow Diagram / Test Summary 
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