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This documenc was develop~d by th~ United States EnvironmentalProtection Agency. Ie has been subjeceed to ehe Agency's review process andapproved for publication as an EPA document. Tile policies and proceduresset out in this document an imended solely for the guidance of response
personnel. They are nor intended. nor can they be relied upon. to creaIe anydghts. substantive or prrxedural. enforceable by any parry in litigation 'NUn theCnired Stares.
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I. Introduction

A Ch.mical Waste Landtill (CWL) is one ot several optionsfo~ the disposal ot non-liquid PCBs. Because the CWL regulat~onsin 40 CFR 761.75 allow the Regional Administrator (RA) to grant_aivers trom some or all of the regulatory requirements, OTS is
~~~vijinq quidance on .hat ki~ds of considerations should be
:~c~~ded in declslons regarj:ng the use of these .aiJe~5. 7~eq~a~ ~f :~~s ;uidance :s to al~o. the flexioil:~! _n~=~ ~ay ce~eedej ~~=er s~~e-speclfic condl~ion5 _hile a~ ~~e sa~e ::~eensurlnq adequate prOtectlon of human health and ~he enVlron~entfro~ the disposal and/or treatment ot PCB-contaminated nonliquids. This goal can best be met through evaluating acombination ot site-specific risk tactors and disposal treat~entfactors.

Toward this qoal. the guidelines are presented in threesections. As a reference point. the first section (Item II)lists the riSK factors that should be considered in ~aklng ar.ydisposal/treatment decisions. The second section (Item rII)examines how the current CWL requirements relate to these riskfactors. The third section (Item IV) examines alternatives tothe current CWL requirements, inclUding both destructive and nondestructive approaches. These alternative. are also examinedrelative to the risk fac~ors.

For ~he purpose ot this gUidance, non-liquid PCBs aredefined as those materials not passing through the til~er in :~ePaint Filter Liquids Test, Method 9095, in "Test Methods forEvaluating Solid Wastes" (SW-846). Sludqes will generally bedewatered prior to trea~ment with the supernatent being handledconsis~ent with the regulations for liquid PCBs. Theeffectiveness of a sludge dewatering process should bedemonstrated using the Paint Filter Test.

II. Riat ractora tor lValuatiaq a PC. Diapoaal/~r.ata.at option
In general, PCB. tend to sorb to solid materials, especiallyorganic solid materials, in preterence to pareitioning into .aeeror partitioninq into air. However, when taced with ehe morelimited option ot partitioninq in~o air or into water, PCBs (onnet) preter to pareition into air becau.e of vapor pressure/watersolubility consideration.. Theretore, when sorbed PCB. areexposed to • vatar/air intertace, the vater will in ettect (andon net) cauaa .0•• portion ot the sorbed PCB. to desorb andvolatilize into the air.
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OrganicliquidscanpartitionPCBsoutofthesolid materials,dissolvePCBs,facilitatedrawingPCBsintoanaqueous solution,andt:anspor~thePCBsintothewatercolumn. Therefore.intheabsenceoforganicliquidsandknowngeologic ar.dhydrologicanomalies,themajor(thoughnottheonly) pc~en~lalexposureconcernsfromdisposinqnon-liquidpessarise :==~~accr:zatl~~of?C3sfro~SOlld~aterials(lnhalat::nj: d:s~ersl=n=f::nepar~iculatescontainingpcas(inhalationa~o der~al);anddirectcontact·.o'iththePCBsolids(dermal). Appropriatecontrolsbefore,during,andafterdisposal(suchas avoidingcoincidentdisposaloforganicliquids,avoiding generation/dispersalofdust,andprovidingpropercontalnment fromalldirections.inclUdingelimination/captureofrunof~)can mitlgatereleaseofPCBstotheexposurepathwaysofconcern.
A.Evaluationofriskfactorsshallinclude

1.considerationofnearbyanddistantoccupationaland non-occupationalpopulations:themagnitudeofthe distancewoulddependonthepotentialenvironmental transportottoxicmaterialsasdeterminedbya modelsuchasthaIndustrialSourceComplexLong Term(ISCLT)modal:

2.alltoxicmaterialsrelaasadbatore,during,and attertreatmentorcontainmant:

J.datathataremostapplicableordescriptivec~~~e
disposalsitei-:t:

4.appropriatecham.:alanalysismethodsfor•.". materialcontainingPCBs:appropriateinclas satisfactoryeliminationofinterferences_~dhaving appropriatesensitivityandselectivity:and
5.whensita-spacificdataaranotappropriateand sutticiant,thamostappropriatemodels(e.g.• ISCLT,SESOIL)shouldu.erea.onablaworstcase estiaat..fortactorssuchasreleasetothe enviro~ant,environmentaldaqradation.and environaentaltransport.

B.Poroccupationalexposure.(betore,during.andaftar dlapoaai)thatpo.aapotantiallyunacceptablarisk.it ..ybepoaaibiatoattainanacceptableri.kby requirinqworkerstowearprotectiveclothing. Workplacemonitoringmayal.oberequiredtoverity workplaceexposurelavels.
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III. li.t-••••4 Obj.ctiv•• ot th. 40 cr. 711.75 Cheaic.l aa.t.LaD4till (caL) ••quira••nt.

The requirements for a CWL, found in 40 CFR 761.75. address
:~e ~:sk factors by prov:ding containment and isolation as .e1:as ~easures for ensurlng ~~at ~he contain~ent and isolat:=n
:=~::~~e ~=~ :~e l~:etl~e of :~e C~L. A sU~wary ~f :~ese

i. Limits on surrounding and underlying soil permeability:
2. Synthetic liner integrity - composition, thickness. andunderlying support;

J. Limits on hydrologic conditions and restrictions trow Sl~:~gnear surface water:

~. Protection against floods and other high surtace waterconditions:

5. Construction restricted to areas of low topographic relief:
6. Monitoring systems - surtace and ground, betore. during, andatter landtilling;

7. Leachate collection - several options:

8. Operating practices/procedures -

a. prevent damage. segregate trom disposed organic solvents,
b. prepare an operations plan and solidity/stabilize liquidPC8s,

c. prohibit the disposal ot ignitable wastes,

d. require r.cordk••pinq: and

9. supportinq taciliti•• -

a. re.trict acce.s to landtill.

b. provide adequate roads tor handlinq transportationvehicle., safely, and

c. prevent safety proble.. and hazardous conditions tromspill. and wind.
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IV.clezaateri.tic.ofAlteraati.eetoafacra1fl.75Landtill

A.General

l.AnysinqledisposalmaehodforPCBscandooneof:~~

thinqs:ca)eli~inatethepossibilityof
environ~e~:al~eleas.bydeseroyir.qt~epessO~=
~ec~easet~e;rcbabl1~:1o~envl=c~=e~:~:~g~e~se:."
:=~:!:~:~;:~e?C3s.~o~:::=:~;:5~ee~e~::~~3~~~

:~e~:~g-:er=e:~ec::venesso~==r.:~:~~e~:.:~a~::~.

~r.alj·SlS:5~eededt~ensuret~e~e==~s:=~:ed

e~~eCtlVe~essof~eSt=~c:lon~et~ods.:=\·::~s:·.·.~- _..:
co~blnatlonofdestructionandcontaln~e~t=av~e
usedtoqetheraslongastheresultf=o~t~e.
combinationisadequateprotectionofhealthar.::~e
environment.

2.Theetfectivenessotanydestruction/removal
techniquemustb.verifiedbyademonseraelon!:=~~e

RegionalAdminis~ra~oreRA).A~aminimum,the
demons~raeionshouldincludea~leas~three
consecu~ivet.s~s.asisehes~andardrequirement
the"GuidanceManualtorWrieersotPCBDisposal
Permi~storAleernateTechnologies"(OctOber1,1.98a;
torapprovalotTSCAaleernaeePCBdestruct:on
methods,ereating

a.themaximumPCBconcentrationexpectedt::e
treatedatthesi~e:

b.materialrepres.ntativeotthePCBcontamlna~e~

matricestoundonsiteandtromwhichthe?CSs
aretoberemoved/destroyed;

c.throughputquantitiessimilartothoseexpected
durinqactualtr.atmenton-sitedurinqfullscale
di.po.aloperation.:and

The••e••tashouldbeconductedunderenvironmental
condition./control..i8ilartatho.ethatwouldbe
requiredatth.treataent.ite.

3.Tbeeffeetlvenea.otthedeatruation/re8ovalotPCBs
abau1dbedeeerainedbycollectinqrepre••ntativasamples
ofthetreated.eterialandanalyzinqtho.esamplesfor
~.pr•••nc.otPCI.andanyotherche.icalsotconcern.
Ch..ical.ofcancernwouldinclude

a.product.ottheincompletede.tructionotPCBs.
•ucha.polychlorinateddibenzoturan.and
polychlorinateddibenzo-p-dioxin.:
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b. other chlorinated organic ~aterials, such as
chlorinated benzenes, chlorinated ethylenes, -~

freonsi

c. caustic inorganic materials such as sodium
hydroxidQ and hydrogen chloride; and

d. any other hazardous or toxic constituents at
regulated levels, levels reSUlting in an
unreasonable risk to health or the environment.
or levels which might be incompatible ~ith

synthetic liners.

4. Agency quality assurance and quality control
guidelines should be followed.

B. Destructive Alternatives

1. The risk-based effectiveness of any destructive
alternative should be measured by (a) the amount of
destruction needed based on site-specific
considerations and (b) the demonstrated ability of
the alternative to provide that level of
destruction.

2. Depending on the site-specific risk Characteristics,
containment and monitoring requirements may still be
necessary following destruction. Access to the
disposal site may have to be restricted to avoid
inhalation and dermal exposure. Structures may have
to be constructed to eliminate migration to surface
and ground waters.

3. Under TSCA, there is no preference for or
consideration of an innovative destruction process
whose effectiveness has not been demonstrated on the
same scale and on the same kind of material as will
occur during treatment. Better projections of cost
and destruction efficiency are made from fully and
appropriately demonstrated technologies. There is a
considerable cost in both time and resources to
scale up, demonstrate the operational reliability I

and subsequently confirm the disposal effectiveness
of a new technology which has only been verified on
laboratory scale or pilot demonstrations.

In the event that appropriate full scale testing
is not available or possible prior to selection of a
disposal option, treatability studies can be used to
provide information on the destruction potential of
an unproven PCB destruction technology. When
evaluating the cost of an unproven technology,
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considerationshouldbegiventopotential~i~e

delaYs,costincrease,anddecreasesindisoosal
efficlencyresultingfromscaleup.Thei~pactof
thesefactorscanbesosubstantialthatexisting
demonstratedtechnologiesWhich,uponinitial
consideration,havesignificantlyhighercosts,may
uponcloseranalysisbemorecomparableincostto
lessexpensivetechnologies,demonstratedatasmall
scale,afterincludingthelearningcurveandother
developmentcostsforthese"lessexpensivell

technologies.Forallunproventechnologies,full
scalepilotoperationsandshakedownshouldbe
performedpriortocommencementoffulltreatment
operations.

4.Ifdestructiveprocessesaretobeusedwithno
furthertreatmentorcontainment,thesedestructive
processesmustnotgenerateorleavebehindunsafe
levelsofothertoxicconstituentsoranyresidual
materialswhichwouldfacilitatepcatransportin
theenvironment.

Destructiveprocessesthatgenerateorleave
behindunsaf~levelsofothertoxicconstituents
and/oranyresidualmaterialswhichwouldfacilitate
PCBtransportintheenvironmentmustbefollowedby
furthertreatmentorcontainmenttomitigatethe
exposureandriskfromthetoxicconstituentsand
otherresidualmaterials.

5.Somekindsofdestructiveprocesseshaveshown
greaterpromisethanothers.Greaterpromiseisa
relativetermandperformancemaybevery
significantlyaffectedbytheamountofmaterialto
betreated,thePCBconcentrationinthematerial,
andthepresenceofotherchemicalsinthesoil,
theambienttemperature,andsoilcharacteristics.

6.Table1liststhekindsofalternative(NOTaPCB
Incinerator,HighEfficiencyBoiler,orChemical
WasteLandfill)destructiveandnon-destructivePCB
disposalmethodswhichhavebeenusedandhavebeen
proposedtobeusedinthedisposalofnon-liquid
PCBs.

7.ForthosemethodsidentifiedinTable1,Table2
providesinformationastotherelativedifferences
inthesemethodswithrespecttoestimatedcostfor
thedisposal,proveneffectiveness",generationof
othertoxicconstituentsasby-productsofthe
disposal",etc.
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C. Non-Destructive Alternatives
1. The risk-based effectiveness of any non-destructl,.alternaeive should be measured by (4) the amount otcontainment n••ded based on siee-specificconsiderations and (0) the demonstrated ability ~~t~e al~e~~at~ve to provlde t~at degree ot=:::,,:':a~:':.::,:e:1t.

;~~:~ ~~e :~:":~-:e~~ e~~ec:~':eness :: ~:s: :-:::":~es:~~=:~·I. con:al~~ent 1S not kno~n. or 3: :e5:l~~lted. non-destructlve al:er~atlves ~~st a~s= :":~'.'~requlrements to monltor/detect the ~lqrat~:~ :~ ~:=sout. ot the treaeed material and/or (less preferac:'"z'the migration ot PCBs into ground or surface ~ater.The monitoring Should continue semiannually evenafter treatment has be.n completed and the site nelonger active. However, the frequency ot monlto~:~qmay ce reduced if i~ can ce demons~rated tha~ thereis no po~ential tor miqra~ion to wa~er supply wel:sor surtace water.
J. Treatability s~udies and tield demonstra~ions ares~ronqly recommended where organics are solidified orstabilized.

4. Additional containmen~. treatment and/orstabilization may be necessary when non-liquld ?C3sare in the presenee ot other orqanic (or inorqan::.materials whieh miqht directly tacilitate themobility or transport ot PCB. or reduce theattenuation capacity or the underlying qeoloqy. Anexample would be the requirement ot a synthetlc l:~erunder this kind ot solidified/stabilized materlal.
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TABLE 1

List of Alternate Technologies
That Have 8een C~nsidered at Superfund Sites

Gr~~9 1. 7hermal Destruction:

A. Infrared Thermal Treatment
8. Circulating 8ed Combustor

Group 2. Physical Separation:

A. Thermal Treatment

(1) Rotary Thermal Desorber
(2) Fluidized 8ed

8. Solvent Extraction

(1) Soil Washing (TEA)
(2) Liquified Gas

(propane and/or butane)

Group J. Solidification/Stabilization

A. Chemical Fixation

(1) Plus EncapSUlation
(2) In-Situ Inorqanic Polymer
(3) Silicates

8. Vitrification

(1) In-Situ

C. Plus Chemical Dechlorination

Group 4. Bioloqical

(A) Di9••ter
(B) In-Situ

Group 5. Chemical Dechlorination

More detail on the.e treatment technoloqies is found in the
Appendix
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Appendix

SummaryotAlternateTechnologiesforUseonSuperfundSites

Group1.The~alDestruc~::n:

Shirco,O.H.MaterialandHaztech(Westinghouse)have
alldemonstratedTSCAdisposalrequirementsandobtained
TSCAPCBoperatingpermits.Heavymetalsarenotdisposed
of,butO.H.Materialhasdemonstratedthatchemicalchanges
occurduringtreatmentsothattheashhaspassedtheheavy
metal-EPToxicityTest.Processissensitiveandcare~ust

betakentousethecorrecttypeofliquidfuelandto
maintaintheinfraredelementssothatresidualPCBsdonot
showupintheash.

B.CirculatingBedCombustor(CSC)

ogdenEnvironmentalserviceshasdemonstratedthatthe
eBemeetsTSCAdisposalrequirementsandhasobtainedaTSCA
operatinqpermit.PCBresidualshavenotbeendetectedin
theash.

Group2.PhysicalSeparation:

A.ThermalTreatment

(1)RotaryThermalOesorber

ChemicalWasteManaqementhascompletedanR&O
projectunderaTSCAR'Dpermit.Resultshavebeen
mixed.PCB.areremovedfromsoiltolevelsotabout
10ppm.

(2)FluidizedBed

AmericanToxicOisposal,Inc.(ATD)hastreated
PCB-contaminatedsedimentinWaukeqanHarborundera
RagionVR'Oapproval,withmixedresults.ATOhas
appliedforanationwidepermitwithHeadquartersbut
h••notfollowedthrouqh.
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B. Solvent Extraction

(1) Soil washing (TEA)

Resou~ces C~nserva~lcn Company used the BEST r3ES:lS ~~e na~e of a company) technology 0: ~ashlnq sc:~~::~ t=:et~yla~lne (TEA) solvent at the Gene=al~ef:ning Superfund site 1n Garden City, Georgia. :~eprocess ~ill be tested under the SITE Program.
Biotrol, Inc. uses attrition scrubbing to separatethe highly contaminated particulates from coarserparticles. The reSUlting contaminatedwater/pareiculate mixture is treated by a anothertreatment method. The process was used for 2 years .~clean up a wood treatment site in Minnesota. Data a=enot yet available.

(2) :'iquified Gas
propane and/or butane)

:F Systems Corp. tested the soil washingtechnology under the SITE Program. PCBs were removedto 8 ppm levels.
Group 3. Solidification/Stabilization

A. Chemical Fixation

(1) Plus Encapsulation

Kazcon, Inc. tested the process under the SITEProgram, usinq ehloranan as a plastic encap.u'~nt tororganics. TCLP results indicated heavy meta: .erestabilized. Orqanics in the TeLP tests were ~low 1ppm, bu~ TCLP results tor untreated soil were at thesame levels. COSt: $90 - $120 per ton.
(2) In-Situ Inorqanic Polymer

International Waste Technoloqies/Geo-con, Inc.d..ons~rated under the SITE Proqram their in-situprocess using proprietary Chemicals. PCSs, althoughapparen~ly immobiliZed, were not detected in TCLP testson treated ADd untreated soils. Results could not beconfirmed tor other orqanics aa vell. Data for heavymetals are not available. Cost: SllO - $194 per ton.
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(3)Silicates

ChemfixTechnologies,Inc.usessolublesilicates andsilica~eset~inqagentstosolidify/stabilize contaminateds~ils.ret?~esultstromSITEProgram s~~diesindlcaeec:ppera~dlead.erei~~obi::zed.
A::~=~qhPC3s.ere~resen~l~:hesOll,pcaresu:~s
~ere~Ctc~:ered.

B.V~trification

(1)In-Situ

Ceosat.Corp.hasappliedtoraTSCApermitand1S scheduledtodemonstratetheprocessduringthefall:= 1990.TeseedataSuperfundsiteinRegionX,with~=.
levelPCBs,resultsusingTeL?werenegativeforbct~
PCBsandheavymetals.

C.PlusChemicalDechlorination

Acompany(QualTech?)iscurrentlyp.rto~inqR&O testsunderaRegionVIapprovalcombiningsolidification andstabilizationwithchemicaldechlorination.The technologylooksproM!singbecausethecostshouldbeont~e orderotS100to$200perton,similarto solidification/stabilizationprocesses.

Group4.Sioloqical

(1)Di'le5ur

Siotrol,Inc.wasmentionabov••

Mo-Tech,Inc.u•••solid/liquidcontactdigestionto treatbiodeqradablewaste.Theproce.swillbeevaluated undertheSITEProgram.

GeneralElectrichasappliedtoraTSCAR'Dapprovaleo studytreat.en~atPCIcontaminatedsoil/sedimentusinqa bioreaetor.Approvalisimminent.

(2)In-Situ

paciticPowerispertorminqbiore.ediationstudies underaTSCAR'DapprovalonPCBcontaainatedsoilin Richland,Utah.Whitero~tunqua,anindiqenousspecies,is usedasthetreat.entmicroorqani...TheSIT!Proqramis sponsorinqademonstrationottheproce..attheGoo.eFarm Supertundsit.inplumstead,New3ersey.

r-o'":-T .....\.4:-\.
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Group 5. Chemical Dechlorination

CaIson, Inc. has completed a TSCA R&O project usinq theKPEG process to clean soil contaminated wit~ PCBs. Resul:s
~ere ~ixed, *ith treated soils in the 5 ppm - ~o ~pm PCBslevels.
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