Capability/Service
Groundwater Intrusion Control Using
otEngmeaa’s  Electro-Osmotic Pulse (EOP)
beveiopment cener . 1€Chnology

Description  The Construction Engineering Research Laboratory (CERL) offers engineering ser-
vices on areimbursable basis to adapt EOP technology for application in locations
and activities that are unique to the public sector. In its basic form, EOP technology
helps mitigate water-related (“wet basement”) problems from the interior (negative
side) of affected areas without the cost of excavation. The EOP system uses pul ses of
electricity to reverse the natural flow of water, actually forcing moisture to flow away
from treated structures. The CERL team, with industry partner OsmoT ech, has ex-
tended the application of EOP technology to treat military installation housing com-
munities, lock and dam structures, subway tunnels, and roadway pavement.

Capabilities  In standard, reimbursable projects that treat typical “wet basement” problems, CERL’s
EOP installations involve seven standard steps.<P>

1. Repair cracksor voids where water penetration is obvious using mortar, grout, foams,
or epoxies, depending on conditions.

2. Peform resigtivity and conductivity tests of the concrete, soil, and water to determine
both the type (cable or probe) and locations of the anodes (positive e ectrodes) and the
type, number and locations of the cathodes (negative electrodes).

3. Dirill holesor cut groovesin the structure in the anode locations that are specified in the
design, then place anodes in these holes or grooves.

4. Indall the cathodes either into the exterior soil or into the exterior of the tructureitself.
Generaly, holesare drilled either completely through or deeply into the Structure at the
locations specified in the design. The cathodes are then installed either into the exterior
soil or deep into the structure.

5. Runwiring from the EOP power supply to both the anodes and the cathodes.

6. Pack the anode holes and grooves with mortar to within 1 centimeter of the surface.

7. Turnonthe EOP control unit, adjust, and calibrate.

Onceinstalled, EOP uses a DC electric pulse
applied between a ceramic coated anode mor-
tared into the concrete and an external cathode.
CERL engineers are working to extend the capa-
bilities of the EOP technology beyond the scale e e i

and scope of “wet basement” problems, to meet R ' Bed Rock
broader needs of military and government agen-
cies.

DC Power Supply

Supporting Technology  Systems using EOP technology within concrete
Benefits  structures offer an attractive aternative to :

traditional methods to mitigate water-rel ated !
problems from the interior of affected areas
without the cost of excavation. In fact, EOPis Cutaway profile of the EOP in-
the most efficient technology available for inte- stallation in the Washington DC
rior application (cf., use of paints or coatings, of  petro tunnel.
installation of interior drains). Correctly in-
stalled EOP technology resultsin along-lasting,
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low maintenance system with alow cost of ownership per year. The operating or en-
ergy cost of theinstalled EOP system is negligible—in a standard application, about
the same as burning a 60W light bulb. Moreover, EOP is permanent; it does not need
to be periodicaly redone. EOP technology can eliminate corrosion damage to
mechanical equipment, improve indoor air quality by controlling the relative humidity
(RH) on theinterior wall and floor surface at alevel below 55 percent, preventing
mold and bacteria growth. EOP can aso prevent mineral deposits (efflorescence), and
eliminate rising damp in walls, tunnels, bunkers, retaining walls, and pavement. For
applications in concrete, EOP has significantly outperformed conventional technology.

EOP technology has been installed in numerous Department of Defense (DoD) facili-
ties where this cost-effective, non-intrusive waterproofing technology prevents mois-
ture intrusion in below-grade structures. 1n 2003, an EOP system was installed in 100
feet of aWashington, DC, Metropolitan Area Transit Authority (WMATA) tunnel.
Because the tunnel was constructed in bedrock and the concrete walls were greater
than 2 ft thick at that point, the cathodes were placed deep in the tunnel walls. Moni-
toring of the EOP system in a Washington Metropolitan Area Transit for ayear
showed the average relative moisture content decreasing with respect to the EOP sys-
tem commissioning time, approaching the typical moisture content of 70% at 2-in
depth inthewall. The EOP system forces the water toward the exterior so that the in-
terior concrete surface remains dry while the exterior stayswet. EOP' s ability to re-
duce interior surface moisture below 55% makes the technology ideal for mold and
mildew remediation and prevention.

The ability to control water flow in large, deeply-buried underground concrete struc-
tures or submerged structures such as lock wallsled to innovative designs being im-
plemented in two lock and dam structures on the Mississippi River (with concrete
walls about 8 ft and 17 ft thick) and in a buried military command/control bunker.
CERL and OsmoTech are currently monitoring the performance of EOP technology in
these applications, which resulted in some special, innovative probe electrode designs:
special plate cathodes were designed for submersion applications and are being moni-
tored for performance in the locks of the two structures.

In 2003 and 2004, the Directorates of Public Works at Fort Sill, OK, Fort McPherson,
GA, Fort Gillem, GA, and Bolling AFB implemented EOP technology in family hous-
ing to take advantage of its low cost (about 40% less to install than traditional exterior
“trench and drain” waterproofing methods), and its ability to control water migration
in below-grade structures, to reduce indoor humidity (thereby eliminating mold growth
can occur and improving air quality in the family housing units). ERDC-CERL, in
partnership with OsmoTech, successfully installed EOP systems in the basements of
family housing units at these three bases: 276 at Fort Sill, 76 at Fort McPherson, 10 at
Fort Gillem, and 20 at Bolling AFB.
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