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What is soil vapor extraction? SVE is sometimescalled m sim volatiliz=tion,
Soil vapor extraction, known as SVE, is the most enhanced volatilization, in sim soil venting,

frequendy selected innovative treatment at Super- forced soil venting, in sim air stripping, or soil

fund sites. It is a relatively simple process that vacuum extraction.

physically separates contaminants from soft. As the

name suggests, SVE e=racts contaminants from the What is air sparging?
soil in vapor form. Therefore, SVE systems are de- Used alone, soil vapor extraction cannot remove

signed to remove contaminants that have a tendency contaminants in the saturated zone of the subsur-

to volatilize or evaporate easily. SVE removes vola- face, the water-soaked soil that lies below the water

t//e organic compounds (VOCs) and some semi- table. At sites where contamination is in the saturat-

volatile organic compounds (SVOCs) from soil ed zone, a process called air sparging may be used

beneath the ground surface m the unsaturated along with the SVE system. Air sparging means

zone--4hat part of the subsurface located above the pumping air into the saturated zone to help flush
(bubble) the contaminants up into the tmsaturated

water table. By applying a vacuum through a system zone where the $VE extraction wells can remove
of underground wells, contaminants are pulled to the them (Figure 1).
surface as vapor or gas. Often, m addition to

vacuum extraction wells, air injection wells are m- For air sparging to be successful, the soil in the

stalled to increase the air flow and improve the re- satm-ated zone must be loose enough to allow the

moval rate of the contaminant. An added benefit of injected air to readily escape up into the unsann-m_

intreducing air into thesoil is that it can stimulate zone. Air sparging, therefore, will work fastest at

bioremediation of some contaminants, sites with coarse-gz-amed soft, like sand and gravel.

A Quick Look at Soil Vapor Extraction

· Pulls contaminantsfrom soil in vapor-form.

· Providesan oxygen source which maystimulate biommediafion of some contaminants.
· Most frequently used innovative treatment technology.

A Quick Look at Air Sparging

· Extends the effectiveness of soil vapor extractionto inciu0e contaminantsthat exist in grouncl water.
· Can acceleratecleanup at pump-andqmat sites.

· Providesan oxygensource which maystimulate bioremediationof some contaminants.
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Figure 1
A Combined Soil Vapor Extraction/Air Sparging System
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As with SVE, an added benefit of air sparging is that vertically and are designed to penetrate the lower

it provides an oxygen source that helps stimulate the portion of the uns_ zone.
bioremediatwn of some contaminants. Bioremedla-

tion is an innovative treatment technology that uses Vapors extracted by the SVE process are typically
microorganisms, such as bacteria, that live m the soil treated using carbon adsorption, incineration, cam-
or groundwater to break down contaminants into lyric oxittarion, or condensation. Other methods,
harmless substances. (Bioremediafion is explained in such as biological treatment and ultraviolet oxida-
detail in another Citizen's Guide. See the "For More tion, also have been used with SVE systems. The

Information" box on page 4.) Air sparging also can type of treatment chosen depends on which contami-
be a quick and effective treaunent for VOCs in nants are present and their concentrations.
groundwater.

Carbon adsorption is the most commonly used lxcat-

How does an SVE system work? merit for contaminated vapors and is adaptable to a

The first step to constructing an SVE system is to in- wide range of volatile organic compounds.
stall vapor extraction wells and injection wells (or
air vents) in the contaminated area. Air rejection When properly designed and operated, SVE is a
wells use air compressors to force air into the safe, Iow rnai,tenance process. Explosion-proof
ground. Air vents serve the same function as air m- equipment is available to handle the potentially ex-
jection wells, but are passive---instead of pumping plosive mixtures of extracted gas that may be en-
air they just provide a passage for air to be drawn countered on some landfill or gasoline spill sites.
into the ground. When incoming air passes through
the soil on its way to the extraction wells, contain- SVE with thermal enhancement. SVE performance
inants evaporate out of the spaces between the can be enhanced or improved by injecting heated air
soil particles and are pulled by the air to the wells or steam into the contaminated soffthrough the m-
and removed, jection wells. The heated air or steam helps to

"loosen" some less volatile compounds from the

Vapor extraction wells can be placed either verti- soil. Researchers have done large-scale demonstra-
cally or horizontally. Typically, they are placed tions of SVE with steam rejection at several sites. In
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_irlidonto healedair or steam,anothere_h_mcemeatof Also, the higher the moisturecontentof thesoil, the
SVEis theuseof radio-fxequency(Ri:) healingto bet- slower SVE works.
er vapome6r volatilize compom_ in clayandsilt-

typesoils._ons ofRF he:,tmgare Where are SVE and air sparging being
underway, used?

SVE has been used atmany Superfund and other

_p_e e._racgom Dual phase extraction is a b-v'_rdous waste sites. The Verona Well Fie_Idin
trearr,c-ntsystem similar to SVE, but the extraction Michigan is a Superfund site at which SVE was used

wells are sunk more deeply into the gwtmd--below to treat a one-half acre area to a depth of 20 feet con-
the water table into the saturated zone. Strong vacu- taminazed with trichloroethene, tewacblomethylene,
mn is applied through the extraction wells to simul- and "BTEX,' a mixture of benzene, tolueue, ethyl-
taneonsly remove groundwater and vapors from the benzene, and xylene. The SVE system removed and
subsurface. Once above ground, the extracted vapors treJ-,,d a total of 45,000 pounds of contaminants

and groundwater are separau_ and treated. Dual from the treatment area. EPA set target cleanup
phase extraction is more effective than SVE at sites levels for 19 different contaminants at the site and

with dense, clayey soft. V_aen dual-phase extraction the SVE system successfully met the goals for all the

is combined with b'mremediation, air sparging or contaminants. Table 1 on page 4 lists other Super-
bioventmg, it can shorten cleanup times, fund sites at which SVE, air sparging, and dual-

phase extraction are planned or have been used.
Why consider SVE or air sparging?

SVE is very effective at removing VOCs from the What Is An Innovative Treatment

unsaun-ated zone. With the addition of an air Technology?
sparging system, contaminants can beremoved from

thesaturatedzoneas well. Neither technique TreaEnenttechnologiesare processes ap-
l'eqllil'e_ excavalion of the cont_min_t_t_._ soil. plied to hazardous waste or contarninafed
(Excavationis undesirable becauseit is expensive, materials to permanently alter their condition
createsdust,and allows volatile contaminantsto through chemical, biological, or physical

means. Treatment technologies are able to
escapeuntreatedinto the atmosphere.)The extracte_

alter, by destroying or changing, conmmi-
vaporsusually require tre-qtmonLbut costsfor nated materials so they are less hazardous
treating eAU,_'tedvapors and Uquidsare low or are no longer hazardous. This may be
comparedto the costs of technologies requiting done by reducing the amount of contami-
excavation.The technologies are relatively simple m nated material, by recovering or removing a
install ca=be usedeffectively in combination with component that gives the material its haz-
other tmalmem technologies, andare effective under arclous properties or by immobilizing the
a variety of site conditions, waste. Innova_ve_reaO'nenttechnologies

are technologies that have been tested, se-
lected or used for treatment of haza_ous

Will SVE or air sparging work at every waste or contaminated materials butstill
site? lack well-documented cost and performance

SVE andatt spargmgmay be good choicesat sites data under a variety of operating conditions.
contaminated with solvents and other volatil e organ-
ic compounds(suchas trichloroethane, mchl6rceth- Some innovative treatment technologies,
ylene,benzene, toluene, ethylbenzene, and xylene) such as SVE and thermal desorpfion, are so
andfuels.Becauseproperties of the soil havesuch widely used that the term "innovative" mayseem inappropriate. However, innovative

importanteffect on the movement of soil vapors, variations on these technologies are still be-
theperformanceandclesig33of SVE andair sparging ing developed and EPA still is not able to
systemscEpendgreatly on the properties of the soft. predict with certainty-the._timeand cost re-
SVE is best used at sites with loose unsatmated soil, quimd to clean up a site using them. For
such as sand, gravel, and coarse slit or fractured bed- these masons, EPA continues to track these
rock. However, it has been applied to sites with technologies and collect data about them.
denser soils, although umatment may take longer.
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Table 1

Examples of Superfund Sites Using Soil Vapor F.xbactJon (SVE), Air Sparging (AS),
or Dual Phase Extraction (DPE)*

Name of Site Technology Status'* Contaminants

FairchildSemiconductor (San Jose), CA SVE Completed Volatile organic compounds (VOCs),
bM!zene, toluene, ethyibenzene& xylene
(BTEX}

Garden StateCleaners, NJ SVE Completed VOCs
Defense General Supply Center, VA SVE Completed VOCs
Hollingsworlh Solde __r___,FL SVE Completed VOCs
Rocky MountainArsenal, CO SVE Completed VOCs
Lindsay Manufacturing, NE SVE Opom§onal VOCs
Applied Environmental Sewices, NY SVE/AS Opera_onal BTEX, VOCs,semi-volatile organic

compounds (SVOCs), polyaromafic
hydrocarbons (PAHs)

Wayne Reclamation and Recycling, IN SVE/AS OperaUonaJ VOCs, BTEX
Sand Creek Industrial, CO SVE/DPE Predesign VOCs, PAHs, BTEX
I_inemasterSwitch Corporation, CT SVE/DPE In design VOCs
RochesterProt_erty,SC AS Ogerafional VOCs
FalmhildAir Force Base, WA AS Opera_onal VOCs, BTEX

For a listingof Superfund sites at which innovatfve trealment technologies have been used or selected for use.
contact NCEPI at the address in the box below for a copy of the document entitled InnoYativeTreatment
Technologies:Annual Status Report (7_ Ed.), EPA 542-1:1-95-008.Additional informationabout the sites listed
in the AnnualStatus Report is available in database format. The databasecan be downloadedfree of charge from
EPA's CleanupInformation bulletin board (CLU-IN). Call CLU-INat 301-589-8366 (modem). CLU-IN's help lineis
301-589-8368.The database also is available for purchase on diskettes.Contact NCEPIfor details.

Nora//waste {)l_esan_ _te co_'d_ns am =ornlNul_/e. Eachs/remc_s/tM''r_dua/_/m_eagated ar_ tesM_.
Engtnee_ an_scierr_r_ju_ mu_ t_e_sec_t__eterrn_ t_a tec_-x_g_ _sa_n_riaM _r a _te_

'AS ofAugust1995

For More information

The publications listed below can be ordered free of charge by calling NCEPI at 513-489-8190or fax_ngyour request to
513-489-8695.If NCEPI is out of stock of a document, you may be directed to othersources. Write to NCEFI at:

NabonalCenter for Environmental Publications and Information(NCEPI)
P.O.Box 42419
_aU, OH 45242

· SelectedAlternativeand InnovativeTreatmentTechnologiesforCorrectiveActionandSiteReme_iarbon:A
BE_liograpl_yof EPA Resources,January 1995, EPA 542-5-95-001. A bibliography of EPA publications about
innowtive treatment technologies.

· Soil VaporExtractJonTmab'nentTechnologyResourceGuide,September 1994, EPA542-5.94-O07.A bibliography
of publications and other sources of inforn_tion about SVE, air sparging and other innovative treatment
technologies.

· tnSituRemediationTechnologyStatusReport: ThermalEnhancements,Apdl 1995,EPA 542-K-94-009.

· TechnologyAssessmentof SoftVaporExl_ctfon andAir Sparging,September 1992, EPA600-R-92-173.

· SuperfuncYinnovativeTechnologyEvaluationProgram:TechnologyProfiles(7thEd.), EPA54G.R-94.-526.

· A C,Ydzen'sGuideto Bioremediation,EPA 542-F-96-007.

· WASTECHe Monograph on Vacuum Vapor Extraction. ISBN#I-883767-08-3. Availablefor$49.95 fromtheAmerican
Academyof EnwronmentalEngineers,130HolidayCour_Annaoolis,MD 21401. Telephone410-266-3311.

NOTICe' Th_ fac_sheetis intendedsolelyas generalguidanceandtnforma_on,ttis nortntenOecl,norcanttbereEeduoon,tocmateany ngl_senfon:aa_eby any
palfy tnr_ w_l theUntte_States. TheAgencyalso mserw6 ff?erighZtoct_nge ff_sguid4nceatanytime w[t1?out_ noDCe.
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