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EZVI - Introduction

Invented EZVI to address TCE DN
contamination at the Kennedy Space
Center.

dThe EZVI technology has been
commercially available since 2005.
RemQuest has provided EZVI for
remediation projects in over 20 states, as
well as, Canada and Australia.
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EZVI - Introduction

\J 7 UA » ¥y LA

surfactant-stabilized,
biodegradable, water-in-oil
emulsion.

o EZVI is a remediation DNAPL.

0 Highly effective for in-situ treatment
of DNAPL due to matching physical
chemistry and combination remedial
technology (abiotic & biotic
processes).
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EZVI -
Combination T echnologz

processes
0o EZVI is MISCIBLE with phase or residual DNAPLs in-situ

Brooks, 2000 Miscible with DNAPL
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EZVI -
Combination Technolog

O Abiotic Process:

e Zero Valent Iron (ZVI) associated with EZVI is emplaced as an aqueous

suspension in the interior of the emulsion. Contaminants contact the ZVI
via a concentration gradient from the lipophilic membrane into the interior
of the mlcelles

2 e- H+ 4 H+
>—< Lﬁ Cl— CC—CIL>T Cl—C=C— HL>T H—C=C—H

H—C—C—H
[
dlchloroacetylene chloroacetylene
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EZVI Implementation

0 Has been implemented at highly active military and
commercial manufacturing sites

Pilot Scale Full Scale

EZVI staged for field implementation
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EZVI Delivery

T

@ VENT PIPE Ty,
— TCE1000PFE ™
—— TCE 10,000 FPB
TCE 100,000 PPB

in” and “bottom-up” in highly
permeable soils to minimize the
potential for DNAPL mobilization.
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Pneumatic Enhanced Injection

IRONEX

Hydraulic Fracturing/Injection
& Direct Push Injection
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Hybrid Direct Push Injection

Hydraulic Fracturing/Injection


http://iet-inc.net/index.php

Case Study #1-Pilot Scale

ormer UST, atig

0 Injections targeted a 10-ft. thick
subsurface zone.

0 Electron donor material was
injected above the area treated
with EZVI and down gradient of the
former source area to stimulate
naturally-occurring biodegradation
of the dissolved phase plume.
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adjacent to the EZ
injection zone decreased from

3.25 mg/L (baseline results)
to <0.002 mg/L.
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-
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non-detect levels for ~ 3 years - —\
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Case Study #2-Pilot Scale

0 MIP survey conducted to
identify location/depths of
injection points

30,000 gallons of 10% EZVI
were injected using the
KAPSDIDS technology

Injection design and monitoring
program limited due to active
tank farm
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Case Study #3-Full Scale

20 acre diS ved [ me

62,000 gallons of 10% EZVI
were injected using pneumatic
fracturing technology

0 Vegetable oil and KB-1 were vorme

also injected in the E =
downgradient plume areas. -'
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SOURCE AREA Results

Case Study #3

December 2004 TCE Contours Depth 30 - 50 Feet

nnnnnnnnn

O >999% destruction of source area
TCE to date
QO Prior to EZVI injection-

Estimated to take ~200 yrs. to
remediate site via MNA

0 Post EZVI injection-

Estimated to attain remediation
goals within 50 yrs.

™ 7/
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Case Study #4-Full Scale

a TCE source aréa “A” Was ~ 50 ft. wide and 100 ft. long;

while source area “"B” was ~ 20 ft. wide and 60 ft. long; both
with a depth of contamination to 40 feet.

o 37,500 gallons of 10% EZVI were injected into the two
source areas using the KAPSDIDS technology
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SOURCE AREA Results

Case Study #4

Source Area A
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EZVI Performance
Highlights

0 Source Area Effects
= Directly destroys source material

o Plume Effects

= Adjacent to source area: Fermentation reactions provide hydrogen for
biotic transformations or “polishing” adjacent to injection area

= Downgradient: Eliminates on-going source for downgradient areas
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Can you inje | through wells?
 What are typical reduction results?
« How long is EZVI reactive?
« How much does EZVI cost?

« What is the difference between EZVI and any of the
other ZVI and carbon products that are available?
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Contact Information

ED REMEDIATIO

J. Greg Booth, Ph.D.

Office: 225-767-3880
Cell: 573-614-2788
gbhooth@remquestonline.com
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