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Wiy /i Sity Treatment?

Avold cost/riSk ofi excavation/transpertation

Addressi contamination net readily amenable te
excavation

a Beneathrbuildings/structure

a Beneath water tanle

s At Depth
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Beneficial Effects of Increased
llemperauure

Increased Volatility,
Reducead: Viscosity.
(Slightly) Increased Selubility

Mixture of Water andfContaminants ool at lewer:
temperature than nermal contaminant belling poInt

Increased hyarelysis rates

Thermal processes less afifected by heterogenelty.
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Heating Approaches

Steam| Enhanced Extraction (SEE)

Electrical Resistive lHeating (ERH)

Themal Conductive Heating/ln Situ
Thermal Desorption )ISTD
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STEAM ENHANCED

EXTRACTION (SEE)




Steam lInjection Cross-Section —
\/isalia, Ca Poele Yard NPL Site

Multipurpose
Injector/Extractor
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\isalia 1995-97: 1.2V Ib Creosote [Removed.

A yield equivalent to 3500 years of pump-and-treat
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ISTD

Processes

Control
Trailer

Power
Trailer

\eigarizziion of [FlLicks
ziple) Szl prepies Wital ol
SOl
Vapor

Treatment
System

[=Shitl @<l eleitjep) ziple
FVrelEls = =95-99% sl
Blesiflier] o]

Thermal
Blankets
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\isalia Pregress Groeunadwater Quality -
Pentachlerephenol & Creosote

Highest Recorded Concentrations
Most Recent Concentrations :

BEN MADDOX WAY
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Costs at Visalia

Tlotal Project Cost millien 1996 threugh mid-2004.
Unit Cost per Cubic Yard of Seil Treated

» Actual Costs $57
> With LLessons Learned $38

Comparative Cost per Gallen of Creosote Removed
> Pump and Treat $26,000
~ Steam $130

Estimated Time to Remove 1.2 Million Pounds of Creesote
> Pumpand! Freat 3,250 years
> Steam S years
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FLECTRICAL RESISTIVE
HEATING (ERH)



Full-Scale ERH Subsurface X-Section
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Eull=Scale Implementation
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ERHI - TCE DNAPL Remediation

Air Force Plant Four
Fort Worth, Texas



US EPA ARCHIVE DOCUMENT

Eull-Scale ERHI at AE Plant 4

1/2 acre area inside/outside of Bldg. 181 -manufacturing
OpPNS 24/

70 electrodes) and co-lecated Vapor Recovery wells in and
around existing tanks/ piping/equipment (82° angles)

IHeteregeneeus; silt, clay and gravel withra highly,

weathered limestone, competent vedrock at 32 fit bg
Groundwater at 27 fit g

ERH operations May te Aug 2002; reduced — Dec ‘02

Goall— Avg 90% reduction based on a 95% UCL
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ERH Remediation Ben
Allr Force Plant FJUJF

SVE Welr
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Continueus' Indoeor Air VMienitering




Maximum; Sulbsurface Temperatures
Achieved

—o— TMP5
—i— TMPG6
TMP7
TMP8
—*— TMP9
—o— TMP10
——TMP11
—— TMP12
——TMP13
Temperature (Degrees C) TMP14

w13 Deg C

Depth (ft bgs)
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Pre and Post Soll Data with
Depihn

Pre ERH Data
lPost ERH Data
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Results at AF Plant 4

Area/Vel. treated: 22,000 s, 1t./27,400! ¢. yds
Average weekly' pewer Input — 563 K\
Recovered — 1,600 Ibs. TCE

Met GW geal fellewing 4" mentias of: epns - —
93% avg reduction IR 'CE GV conc.

Met seil geal - 90% average: reduction

J'CE levelsinever exceeded hackground in
INdoeK breathing space

NG IMpacts; e manuifacturing opns
$57 per cubic yard
Evidence of heat enhanced biedegradation
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THERMAL CONDUCTIVE
HEATING/IN SITUI THERMAL
DESORPTION! (ISTD)
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Process Tra

Heater-
Vacuum
Well

N Y

Heater Wells
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S. Glens Falls, NY Drag Strip (PCBs)

Waste
(o] |
sprayed
on soll

Sharp
boundary ™~
of ISTD

K Y o a
treatment /5w,
Zone 7 TP e
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Adjacent Residences, Portland,
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ISTD at Eugene, OR (cont.)

Maximum: seill cencentratiens o 9,300 ma/ke
(DRO),, 3,500 ma/ka (gaseline); GW: 1,300 ng/l
(lbenzene);

a as muchias 7.9 fit of firee product 1IN monitering
wells.

a Gravel layer 1-4°, over silt ter —11-16" 12@s.

Preject goals:

a Removall ofi friee product andl benzene

s Clesure of site under Oregen DEQ RBCA UST
program
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Eugene, OR ISTD Project Results

Eree phiase LNARL remoeved from the 1-acre site

Estimated 200,000/ 1hs of hydrecarhens remeved
anditreatedrdurngl 120-day heating

Poest-remediatien seil and GV samples; Delow: the
ODPEW@’s Tier 1 Risk-Based Cencentrations:

s Benzene concentrations i GW w/in treatment area reduced
frem 1,300 ug/L te <2.50 ng/L.

s Post-treatment ofif-site GV samples helow! the analyucal
detection limit (1.e., <0.5 ng/L)

Oregon DEQ issued! a “No Further Action™ letter for
the site on March 14, 2000

30
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Information Resources

Jim CUmmIngs
n 703- 603-7197
= CUMMIRGS:james@epa.goyV.

Datalase: ¢l org/pProaucts/iieniial.

Archived Weh-hased: seminar:
CIUIN:. org/stale/nap)



