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If there is a contamination source 
nearby, that contamination may be 
drawn to the dewatering zone and lead 
to contamination of the subject property 
and the construction zone. Monitoring 
and treatment by environmental 
construction professionals is expensive, 
often requiring laboratory analysis of 
influent and effluent water samples, 
installation of aqueous-phase granular 
activated carbon treatment systems, 
24-hour monitoring of the systems 
by credentialed personnel trained in 
accordance with OHSA’s HAZWOPER 
Standard (OSHA 1910.120), and a 
discharge permit issued by the regulating 
authority. Additionally, if the source 
area of the contamination is the subject 
of an ongoing remedial action and 
nearby construction dewatering causes 
an exacerbation of the plume, rendering 
the ongoing remedial system incapable 
of achieving its intended objective, this 
places the construction parties at risk to 
environmental litigation.

The impact of contamination to 
construction presents a significant 
challenge to transportation planners. 
Most heavily traveled highways have 
fueling stations which may have, at 
one point in their operational history, 
experienced a release of petroleum  
fuels from leaking underground 
petroleum storage tanks. The 
contamination is often contained  
within the property’s boundaries. 

Fast-forward to today, when a typical 
highway construction project involves 
drainage improvements. Installation of 
deep drain structures, pipe and other 
storm drain systems will likely require 

dewatering support. The dewatering 
will create a cone of groundwater 
depression, dragging the contamination 
off property and into the public right-
of-way. This scenario will trigger all of 
the costly environmental and regulatory 
control methods. However, the extra 
time and expense can be avoided though 
installation of an Injectable BarrierSM, 
that forms a cutoff wall between the 
contaminate and the construction site.

An Innovative, New Application
Recently, a new application using 
geotechnical polymers for hydrogeologic 
control has demonstrated tremendous 
success and substantial cost and time 
savings for end users. This innovative 
application involves the deep injection 
of a geotechnic polymer in a strategic 
grid pattern as a means of restricting 
groundwater flow from one area to 
another by creating an Injectable 
BarrierSM. This application may be 
implemented as a form of seepage 
control to remediate leakage around 
dams, dikes, levees and water control 
structures, or as a means to control or 
contain movement of contaminated 
groundwater from one area to another 
by reducing the transmissive properties 
of the surrounding soils.

The Deep Injection® Process
The Deep Injection® process involves 
injection of a polymer, known as 
486STAR™, using small-diameter steel 
tubes that deliver the material directly 
to a targeted weak soil zone. Once the 
plural components combine in the 
application area, the material expands, 
moving through the soil in a semi-
spherical direction before hardening 
into a dense monolithic mass. Precise 
application of the polymer in a repeating 
horizontal and vertical grid pattern 
results in a stabilized mass in the 
application zone and compacted soil in 
the outer fringes. The reaction process 
is immediate and absolute, with the 
material reaching 90% of its maximum 
density in 15 minutes and full cure in 
24 hours. The cured polymer is hydro-
insensitive and is certified safe for use 
around potable water systems. 

Installation of the  
Injectable BarrierSM

The process for creating an Injectable 
BarrierSM begins with careful 
consideration and analysis of the 
construction plans, contamination 
assessment data, geologic and lithologic 
data, construction methodology, 
dewatering methods, duration and other 
important data. All of this information 
is input into the design parameters for 
applying the Injectable BarrierSM.

Ideally, placement is in a position at the 
right-of-way line as a means to intercept 
the contamination before it is likely 
to be influenced by the construction 
dewatering. Horizontal grid spacing 
is typically measured out on a three-
foot repeating pattern within the areal 
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influence zone. Vertical spacing is 
accomplished by driving the injection 
rods, which are sacrificial, to the target 
depths at the same three-foot repeating 
pattern to form an interlocking matrix 
of polymer subsequent to installation, 
affording a rigid vertical cutoff wall. The 
vertical spacing is typically started at the 
depth necessary to intercept the surficial 
groundwater table elevation, repeating 
the pattern downward in three-foot 
intervals necessary to provide depth 
of coverage necessary to support the 
constructive effort. This is a protection 
factor, typically in the 20-foot range.

Polymers are metered out into each 
of the injection points under carefully 
monitored conditions, including 
injection temperature, pressure, and 
ratio of the plural components. The 
uppermost injection points require 
the least material in terms of pounds 
of polymer per injection point, with 
the quantities increasing slightly by 
each elevation change downward to 
compensate for increasing soil density, 
while achieving the same coverage area 
per injection point. The end result is 
an interlocking grid of polymer that 
affords a dense monolithic mass. This 
restricts the movement of groundwater 
at that location. While not an “absolute” 
impenetrable barrier, the cutoff wall 
significantly reduces the transmissive 
properties of the compacted soil and is 
a durational solution to facilitate the 
intended construction activities.

Upon completion of the injection 
process, the small diameter (½”) 
sacrificial tubing is sheared at land 
surface, driven below any surface course 
including pavement and/or curbing, 
and the resulting hole is patched with a 
rapid-curing plural component  
epoxy plug.

Installation of an Injectable BarrierSM 
typically takes a week’s duration or less. 
Support may require maintenance of 
traffic operations, utility location by 
the requisite authority, and potentially 
ground-penetrating radar to precisely 
locate underground structures. The 
injectable barriers™ can also be “soft” 
installed around utility conflicts by 
utilizing a hydro-lancing technique 
to work around underground gas, 
communications, and vitrified clay pipe.

The Results
URETEK has successfully implemented 
its Injectable BarrierSM applications at 
several sites for the Florida Department 
of Transportation (FDOT). All of the 
applications have been successful in 
meeting the project objectives measured 
in terms of restricting the movement 
of contaminated groundwater toward 
the construction zones. At no point 
in time did the contamination move 
toward, or otherwise present a risk to, 
the construction operations, resulting 
in substantial savings in cost and in 
duration of project activities.

On one of the projects performed in 
Riviera Beach, FDOT calculated a 
cost savings model with the Injectable 
BarrierSM resulting in an almost 
tenfold reduction in costs versus the 
traditional approach of capturing and 
then subsequent on-site treatment 
of the contaminated groundwater. 
Additionally, the project schedule, 
which would have been significantly 
impacted by the traditional approach, 
was spared an estimated additional 
46 days. And finally, the FDOT 
project team was awarded two 
Prudential-Davis Productivity Awards 

for successful implementation of an 
existing technology using an innovative 
approach, all while documenting 
substantial cost savings for the project.

Installation of Injectable BarriersSM, 
utilizing geotechnical polymers for 
hydrogeologic control, is an innovative 
application of an existing technology 
that offers measurable benefits over 
traditional construction and  
treatment technologies.          n
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