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Project Features:
• Construct a groundwater funnel and gate

treatment system
• Install a Soil-Cement-Bentonite Barrier Wall

(funnel) by the slurry trenching method
• Install a Groundwater Collection Trench by the

Bio-Polymer slurry trenching method
• Construct an innovative CO2 injection system for

groundwater treatment
• Install a temporary retaining structure to facilitate

construction of the treatment corridor
• Conduct a comprehensive laboratory mix design

and compatibility program for the barrier wall,
collection trench and temporary retaining structure

• Design services including structural and
geotechnical design of the temporary retaining
structure and development of grading/site
restoration plans

• Development of replacement wetlands
• Restoration a of stream bank including gabions,

soil encasement structures and plantings

Project Description:
The project consists of design development

and construction of a groundwater treatment
system utilizing an innovative Carbon Dioxide (CO2)
injection methodology to treat and lower the
alkaline pH of caustic runoff water from a former
Cement Kiln Dust storage area that had leached
into the groundwater and subsequently into an
adjacent creek (Sullivan Creek).  Contaminated

groundwater is funneled by means of a barrier
wall and collection trench into the “treatment
corridor.”   In the treatment corridor, the
groundwater passes through a series of PVC lined
baffles and comes in contact with 960 permeable
tubes which inject CO2 into the groundwater, thus
lowering the pH on contact.

The groundwater funnel system consists of
a wing on both sides of the treatment corridor
each comprised of a collection trench (French
Drain) and a barrier wall.  The collection trench
was installed by the Bio-Polymer slurry trenching
method and is 530 feet long and extends 14-18
feet below the ground surface to the top of the
clay aquatard.  A 6-inch diameter HDPE collection
pipe was installed 6 feet below the ground surface
to enhance flow within the trench.  The soil-
cement-bentonite barrier wall was installed 15
feet down gradient from the collection trench to
direct groundwater into the collection trench and
treatment corridor.  The 570-foot-long barrier wall
extends from the ground surface 16-20 feet deep
and is keyed into the clay aquatard.  The backfill
of the wall was designed to attain sufficient
strength to support vehicular traffic and future
land use of the site.

The temporary retaining structure for the
treatment corridor was constructed using an
innovative Specialized Excavator Mixing method
for Shallow Soil Mixing.  The soil-mix retaining wall
was designed and constructed in lieu of a more
costly steel sheet pile wall.  The walls were mixed
in cells of 7-10 feet wide, 15-20 feet long to a

depth of 15-18 feet below ground surface and a
minimum of 2 feet into the underlying clay aquatard.
The soil mix wall serves as the permanent
containment system of the treatment corridor.

The project also included streambank
restoration along the southern bank of Sullivan
Creek with the installation of a gabion basket wall
along the creek to protect the treatment system
and soil encasements to prevent erosion and to
promote streambank vegetation.  In addition, a
wetland area was created to replace wetlands that
were removed during site clearing and grubbing
activities.  After final grading was completed, over
1,300 shrubs were planted along the stream bank
to return the site to a natural looking state.

Project Accomplishments:
• Geo-Con developed a Value Engineered alternative

design  for the client which saved the client more
than $300,000 in costs by redesigning the grading
plan to balance cut and fill (thus saving 5,000
cy of borrow), replacing the sheet pile walls with
a Soil Mixed retaining wall and installing an outlet
weir to normalize water levels in the treatment
corridor.

• The treatment system operated as designed and
was successful in lowering the pH of the
groundwater to the desired pH level prior to
discharge into Sullivan Creek.

• Project was completed on schedule with zero
health and safety incidents.
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Project Features:
• Soil-bentonite low permeability slurry wall
• 2,635-feet in length and up to 80-feet deep.
• Select trench soils used for backfill –

Supplemented with clay borrow
• Tie into existing slurry wall

Background:
Cooling Pond #1 serves as the main

cooling/storage/recycling pond for PCS Phosphate’s
Gypsum Processing Plant.  The pond receives hot,
highly acidic, phosphoric-acid/water used in the
plant’s gypsum processing operation.   The liquid
is re-circulated, cooled, and stored in the pond
until it is sufficiently cool and suitable for reuse.
Due to the recent drawdown in the local water
table as a result of the nearby gypsum mine, the
pond began to leak, allowing the phosphoric
acid/water to migrate through subsurface strata
toward the mine.

Project Objectives:
Geo-Con was contracted by PCS Phosphate

to install a groundwater cutoff wall by the bentonite
slurry method to minimize the migration of the
phosphoric-acid/water from the cooling pond.
The slurry wall was to tie into an existing slurry
wall to create a continuous low permeability barrier
around the pond.

Description of Work:
The cutoff wall was installed along the

southwest bank of the existing cooling pond and

extends though several permeable zones in the
soil strata, keying into the Upper Yorktown Clay
Formation.  Geo-Con installed 205,000 vertical
square feet of slurry wall to an average depth of
78 feet, with a maximum depth of 80 feet below
ground surface.  The wall was excavated using a
Komatsu PC1250 LC-8 excavator equipped with
Geo-Con’s custom long-reach boom and stick
attachment.

Geo-Con completed a comprehensive
sampling and mix design program to identify and
optimize the slurry wall backfill mix.  Full depth
soil samples were obtained from six boring
locations along the proposed slurry wall alignment.
Geo-Con evaluated the soil samples and created
several candidate design mixes to:

• Identify specific zones of soils that were
beneficial or detrimental to the overall permeability
of the mix

• Select the best borrow material
• Minimize dry bentonite addition rates

Project Challenges:
•  To achieve the ultra-low permeability requirement

of 1x10-7 cm/sec or less, without the use of “dry”
bentonite addition, Geo-Con supplemented the
soil-bentonite backfill with clay borrow.  The clay
was available nearby from overburden removal
operations in the active gypsum mining area.
Sandy and organic trench spoils were selectively
segregated and replaced by the clay borrow to
produce a low permeability backfill mix.

•  The new slurry wall was intended to tie directly
into a previously installed slurry wall to provide
a continuous barrier around the pond.   Geo-Con
developed means and methods to locate the
existing wall and create a watertight tie-in with
the new wall.

•  Two sets of high-voltage electric transmission
lines paralleled the slurry wall alignment.  The
locations of the lines and the power poles created
limited workspace and obstacles for spoils
handling and backfill mixing.   Geo-Con was able
to maintain a safe 20-foot distance from the lines
at all times during the work and complete the
project on time, within budget, and without any
Health and Safety incidents.
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South Detention Basin Slurry Wall
Chicago O’Hare Airport, Illinois
Groundwater Interceptor Trench -
Former Maryland Sand, Gravel and Stone Site
Elkton, Maryland

Project Features:
• Bio-polymer slurry trenching method collection

trench
• 310-feet in length and up to 38-feet deep.
• Backfilled with 1/2" washed gravel encapsulated

with non-woven geotextile.
• Contains 2 sump locations.
• Each sump location contains a 20-inch ID stainless

steel .020-slot well screen and riser.

Background:
The site, originally a 150-acre sand and

gravel quarry, began receiving industrial and
solvent recycling wastes in the late 1960’s and
early 1970’s.  Complaints from local residents
eventually led to investigations and closure by the
EPA.  The site was put on the National Priority List
(NPL) for superfund sites in 1984 and over 200,000
gallons of liquid waste was removed.  The EPA’s
Record of Decision (ROD) for the Site included:

• The continued removal of buried waste
• The installation of a fence around the heavily

contaminated areas of the site
• The installation of groundwater interceptor

trenches for the collection and treatment of site
groundwater

Project Objectives:
Geo-Con was contracted by Clean Sites

Environmental to install a groundwater interceptor
trench by the bio-polymer slurry trenching method
to provide groundwater collection and treatment,
in conjunction with several existing trenches, to
intercept contaminated ground water traveling
from the waste areas to surrounding fresh water
sources.

Description of Work:
The interceptor trench is 310 feet long and

excavated to an average depth of 25 feet to the
existing confining clay layer.  Bio-polymer slurry

was produced in Geo-Con’s high speed/high shear
colloidal batch plant and piped to the trench via
hoses.  The 4-foot wide trench was excavated
using a CAT 385 excavator equipped with Geo-
Con’s custom-made long-front attachment and
trenching bucket.

Non-woven filter geotextile was placed in
the trench to completely encapsulate the 1/2"
inch size washed gravel backfill.  The trench
contains two extraction sumps.  The sumps were
excavated to a total depth of approximately 38
feet below ground surface with a precise 1 to 1
slope from trench bottom to sump bottom.  The
sumps consist of 20-inch ID stainless steel .020-
slot well screens and risers.

Work also included:
• Work platform preparation
• Trench spoils transportation and disposal at on-

site disposal area

Sag Harbor, NY
Shallow Soil Mixing

Chicago, IL
Jet Grouting

Irving, TX
Deep Soil Mixing Cutoff Wall

Marietta, GA
Bio-Polymer Permeable

Reactive Barrier Installation

Marysville, CA
Soil-Bentonite Slurry Wall

Seattle, WA
Soil-Cement-Bentonite Slurry Wall

Inside:
Grouting....................................pg 2
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Inside:
Groundwater Remediation.......pg 2
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Selma, VA
Bio-Polymer

Collection Trench

• Site grading and restoration
• Site stabilization and final seeding
• Down-well pumps and piping
• Electronic control panels
• Flow meters, valves, piping, and plumbing
• New 6-inch diameter HDPE force main piping

Project Challenges:
• To achieve the objective of the project, Geo-Con monitored

the slurry properties continuously during construction to prevent
premature slurry degradation.  Geo-Con modified the standard
chemistry of the fresh slurry to compensate for the constant
influx of contaminated groundwater.

• Due to the absence of clay key in some areas, the trench
alignment was changed to follow the existing clay seam and
ensure the trench was properly keyed into the confining layer.

• Limited work area created issues with maneuverability of
equipment along the trench.  Critical planning was used in
order to have multiple pieces of heavy equipment maneuver
safely in a small area and remain on schedule.

• The project was completed on schedule with zero health and
safety related incidents.
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