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Oxygen Barrier BTEX Remediation Study with
University of Waterloo in Strathroy, Ontario

BTEX

            Contaminants      Application Method         Soil Type         Groundwater Velocity

Oxygen Barrier Sand/Glacial Till 0.3-0.5 ft/day

Site Description and Remedial Design

A former gasoline service station located on an unconfined fine to medium sand aquifer, underlain with
glacial till at about 30 feet, was contaminated with BTEX.  A residual BTEX plume was present in a low
concentration zone (2-4 ppm) and a high concentration zone (10-94 ppm).  Groundwater velocity is about
3 to 6 inches per day.  The water table is about 11 to 12 feet below ground surface.  The aquifer is used as
a source of local drinking water.

Control was attempted with an ORC oxygen barrier.  The barrier was designed by installing seven 8”
diameter ORC source wells in two rows on two foot centers.  An extensive series of monitoring points were
installed downgradient as shown.

Results

As shown in Figure 1, BTEX was virtually eliminated along flowpaths with concentrations below 4 ppm and
significantly reduced for all flowpaths  between 10 and 94 ppm; this occurred even though the average
influent BTEX concentration increased almost three times during the course of the experiment.   Figure 2
presents oxygen contour plots at Fence 1 (upgradient) and Fence 2 (downgradient) in vertical profile .
Figure 3 presents the risk reduction data for two centerline points at Fences 2 and 3.



1.0E-04 

1.0E-03 

1.0E-02 

R
is

k 
F

ac
to

r

51 99 127 
Time in Days

With ORC Without ORC

BTEX RISK REDUCTION
At Fence 2; MP-17

1.0E-05 

1.0E-04 

1.0E-03 

1.0E-02 

R
is

k 
F

ac
to

r

51 99 
Time in Days

With ORC Without ORC

BTEX RISK REDUCTION
At Fence 3; MP-25

Percent Reduction in BTEX
At Fence Two - 2 Feet Downgradient

0

20

40

60

80

100

0 51 78 99 127

Time in Days after ORC Application

P
er

ce
nt

 R
ed

uc
tio

n 
in

 B
T

E
X

Low BTEX Zone (2 to 4 ppm) High BTEX Zone (10 to 94 ppm)

Percent Reduction in BTEX
At Fence Three - 18 Feet Downgradient

0

20

40

60

80

100

0 51 78 99 127

Time in Days after ORC Application

P
er

ce
nt

 R
ed

uc
tio

n 
in

 B
T

E
X

Low BTEX Zone (2 to 4 ppm) High BTEX Zone (10 to 94 ppm)

Figure 1

Figure 2

Figure 3

ML Fence 1

ML Fence 2

LIMITS OF TREATMENT ZONE

Total BTEX
(mg/L)

ML Fence 1

ML Fence 2

LIMITS OF TREATMENT ZONE

D.O.
(mg/L)

Dissolved Oxygen Day 51 Total BTEX

RRRRREEEEEGGGGGEEEEENNNNNEEEEESSSSSIIIIISSSSS Bioremediation Products                                  1011 Calle Sombra, San Clemente, California 92673
      Ph: 949-366-8000   Fax: 949-366-8090   email: orc@regenesis.com


