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INTROl>l WrlON 

Pelmleum nmlannnateJ soils -caused hy spills, leaks, anJ acciJenlal Jischarg-,s-
eaisl al many silcs lhrnughout 1h-, UniteJ Slates. Thermal tksorption tc:chnologics 
which a,., 111c1c:asingly hemg employeJ to treat th-,se soils, have 111<!1 soil dc:anup 
cri1-,1ia liir a va11ely ul pclml-,um proJucls. 

Curi-,nlly 1h-, IJ111lc,I Slalt:s Envimnn-..,nlal Prnl-,clion Agency is finalizing a 
lechnical r.,pt,rl -,1111llcJ ll.,e of 111f'mwl De.11111,rion -for Treali11g P<'trt1lru111-
Co111ami11111,•,I Soil., 111 assisl r.,m<:J,al prnjc:cl managers, sile owne,s, r-,nieJialion 
conhaclms, Mntl e<111ipnk'nl venJors in evalualing lhe use or lhermal J.,sorplion 
lechnolog1e, for pclrnleum cunlaminah:d soil applicalions. The c11mpl-,1eJ reptnl 
will he availahle from lho: Cenler for Envimnmen•al Resea,ch lnfonnalion (CERI) 
by June 1992. 
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CONTliNTS OF TliCIINICAI. RliPORT 

The reporl will discuss lhe following areas: 

• Thermal desorpti1M1 lheory. 
• The relaliooship of lhermal desorplinn awli.:ahilily, npcralinns, and 

efficient:y lo sile, conl1min1nl and soil characlerislics. as well as lhc eflecls 
of regulalory reciuirenaenls. 

• Conuncrcial lhermal desorption syslcms. 
• Operaling cnsls for lhermal desorption syslem~. 

Comprehensive MflflCRdices lo lhe reporl s.:rve as an cncydupedic snurrn w11h 
detailed discussi1M1s IMl relaled lopics; for eumple: 

• Thernml desurplion lheory. 
• Sile, conlamin1nl. and soil ch1r1cle1i,1ics, and lhcu impacl uu lhcrnml 

desu1plion 1pplicahili1y. 
• Regulalnry issues affecling lhe pcrmilling an,1 operalinn nl lhermal 

desorplinn syslems. 
• Commercially available thermal desurplion systems. 
• Project lask lisls for u.~ of mobile and lixed-hll-1 syslem,. 
• EMimalion of cosls for using mohih: or lixcd-hascd lhermal desnrplinn 

systems. 
• Comparison of lhermal desorben lo incineralors. 

fflREE-l.l!VEL SCREl!NING MHlllOD 

The reporl will 1ls11 present I lhree-level scr<-cning melhnd lo help a reader pmlicl 
lhe succe.ss of applying lhermal desorption al a specific sih:. This mclhnd ulrlizcs 

aeries nf worltsheels 1h11 will assist lhc reader in accnmplr,hing lhc following 
aclivilies: 

• Performing an inilial 1,;sessnmil, hased on limiled data, In delermine lhe 
1pplicahilily of thermal desorption lirr I given 1pplicalion. 

• ldenlifying lhermal desorplion and off-gas lrealllll"nl syslem r<!quirernenls. 
• Developing an overall cost estimalc: for lrealing a sile using lhcrmal 

dcsorplion. 

The o"cdive of 11C1eening level one is lo delermine lhe likelih<MKI nl succe~-s 
in • apccific lflfllicalioo of lhermal desorption. II will lake inlo ac<.:1111111 procedures 
for collecling and ev1l1111ing da11 on sile characleristics, wnlaminanl 
characlerislics, soil ch1rach:ristic1, and regnlalory retjuircmcnls. ·1 his level will 
establish whelher or not thermal deaorplinn should he cvalualed hu lhcr for ,ii" 
remedi1li1M1, whelher lrealmenl should 11<·cur 1M1-sile or off-sil.,, an,I ii nn-silc is 
a vi1hle oplitMl, wh1I system siu will he mosl cosl-eff,Tlivc. 

Scrcc1111111 lcvcl l\\o will evaluah: Mllernall\·c lhermal desorplinn lechnologies and 
faclors ,urh a, lhl' lype nl unil operalions and operMling conJilions lhal arc 
rt:t1uirctl lo ad11cvc specific cleanup crileria. II will also idenlify lhe mosl v1ahlc: 
equipmenl allcrnal iw,. 

Screening lcvd 1111a wrll guide in lhe pr.,paralion of an ..conomic evalualion 
of lhe lrcalmcnl allcrnMlives scl«led in lire first two levels. II idenlilies projecl 
tasks thal musl he rnnducled 1LRd provides typical cost facloni for lrealin1 
pelrolcum cnnlaminal,'41 soils by thermal desorption lechnologies. 

The "'"fl" of 11,i, paper addrc,ses only screening level one which provides a 
prclimrnary a,scssm,·nl of lhe Rpplicahilily of lhermal des11rpli1m lo a parliculu 
sile. Thi, lnpic enrnmpasses workshecls Ural are an inleg,al parl of lhe "user 
friendly· scrccnmi; p11,c,·ss. Level one sneening provides a foundalinn for lhe 
suhsc,111cnl lwu lenl, wl11ch follow I similar "user friendly" worksheel 1ppniach 
lo evalualrni; lhermal dcsorplion lechnolnfies ind eslahlishing cosls lor lherrn:rl 
desorpl1nn in an mcrall remedialioo projcrl. 

Figure I illuslrak, lhe lhree-level scrc,·ning rnelhod l'rescnled in lhe <CfM>rl. 

The sncenini: k, cl one wmksheels are ,levelOJICd II simplify lhe evalualiun nr 
lhcrmal Jcsrnpliun, llcclrveness anJ ·ore l,:iscd on lh. cnlleclion of lirni•cJ d11a. 
The work,hecl, 1111 11111 conslilulc a desig,, manual, m,r I final hasis for clu:,"ing 
lherrnal dcsorplion as a remedy. They prov id" 1 pre-s.,leclinn screening mclh,,d 
In dclcrmine if lhc ulilimlion ot· lhermal ,lesnrplinn In I parlicular sile warranls 
furlhcr n111sidc1ali11n. 

1.EVlil. ONI! SCIU:HNING 

The lirsl level of ,nccning describes six slcps for collecling ind ,waluuling key 
dala lhal will affc, I lhe Rpplicalion of lher 111al desorptioo al • specilic sile. These 
dala arc delined a, "nilical sun·ess faclnrs." 

The worksheels in lhc rcporl guide 1111.· reader lhrough lh" six skps: 

I. Dala rnlk.-ii,m. 
2. Waslc cla,,ilicalion. 
1 On-,ilc versus nff-sik lreailrnenl scleclion. 
-I. Crilical ,11.-ccss faclnr ev1lualin11. 
S. Cnnlini;,·n,·y planning. 
6. Trealmcnl syslcm selccli1M1. 

The inilial screening Mccnmpli!>hed h)· 1he11e sia sh:ps limils lhc: numher of 
allern:rlivcs lhal will ~ snbjccled In furlhcr screening levels. 

STIJI' I: DATA COI.I.ECUON 

This lirsl slcp in "reening level nne inv,,lves lhe colleclinn of dala in four major 
categ(1rics: 
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Economc: Anat,s,s I 
lhu111,1l••lllf'l1,,IIIJ,r•.,>1pl~1-Jlsl11n.11J•Cos11lorlhn1 --

(~fl V..t,le Al•nM•vr f...J v,.,1i,1, """"'''""'' I_ 

l'igure I 1'hennal clainrJICic• cvalualiun docisi1H1 diagram. 

• Conla1111mu11 d1,1ra..:lcll!<tlll'S • Rea:ulalnry ri:,,111iremi:111, 
• Sile c..:haral'lc11!'tlics • Soil characlerislics 

Tahle I dc1a1ls thesi: lypcs nf dala. The melhod limils lhi: numher nf pa1amek1s 
in lhe screening an,1lys1s in order lo nunimii.e lhe lime and cosl of lhe ev.1lualinn. 
The source of lhcsc: Ja1a, retjuired lo cnmplele lhe crili,al sm:cess faclor 
cvaluahnn, generally include limiled field invesligalions, slamlard analylical lcsls, 
or puhlished ,11111,'l's The reporl al'l'Cndices c<mlain delailed informal inn regarding 
lhe pol,·nlial 1mpad nl cad1 ilcm presenled. 

STEP 2: WAS'lli CLASSIFICATION 

This s.·n111d slcp III level one S<:rccninl,! u.se., lhc Jala colleclcd m lhe Ii, ,1 sh'f' lo 
confirm lhal lhe silc is appmpriale lnr lnrlhcr evalualion. llte reporl ti1<·11ses nn 
lhe cleanup nl 11e1111le11m·<:11nlaminakd ,oil as a non-RCRA u111I nnn-TSC'I\ wasle. 

The llow charl 111 Figure 2 provides a decision lree fnr classil1ing lhe 
cnnlan11na1i:,,I soil and conlirming lhe applicahilily of lhc reporl. The •1'11endices 
in lhe 11·p<ul wnl:1111 Jc1ailcJ explanali<Hls nf each elemenl in lhe llnw d13r1. 

S'mP 1: ON Sl'IE VERSUS Ol'l'-srm TREATMENT Sl:I.ECl'ION 

Figure .l presenl, a docision diagram In compare lhc ecunomi<' cllecliven,·ss nf on
silc or nlf-sile hc;1l111cnl. '111is ligure is only a screening l1N1I; II is nnl a suhslilule 
fnr a dclailed ecrnmmic analysis of allemalivcs. The reporl d1scus.,;cs <'<'onmnic 
analy,i, in ,leplh :is a scparah., lnpic . 

STEI' '1: CRITICAi. SUCCESS l;AC'l'OR liVALUATION 

In lhi, l11111lh sh'p. wrnksh.'~ls address each crilical success foclnr. ('umpleling 
lhesc wnrkshL·cls ,·111pln)·s sunplc 11ualil3live and/or q11anlilaliw melh11<I, lur nling 
eal'h lnl'lor acc11uling lo lhc pmhahilily for lhe successful •PJ>licaliun "' lhermal 
desorplinn. ·11,e Imm ranks each fadnr as having a leasl, average, "' highesl 
prnhah1h1y tor ""·cesslul nsc nf lhernial desorp1i1m. 

F.aamrle - C.alculalion of lhc Pmbabilily of SIICCCD 

Tahlc 2 cnnla11is an example nl a ,·nmpleled crilical 8ucr,·ss laclor sneening 
evahmli11n for au nn-sile applicali,m. The remedial manager lirsl ddined lhe 
crili,nl rnnlamrnanl as well as lht, sile, regulalory, and soil characlc11,1ic~. The 
manaf"' assumed lhal an <H1-sile deanup of 800 Ions of soil c<mlamrnalcd wilh 
Nn. 6 lud oil will occur al a 1.25 acre cummercial relail facihly in a sl;1lc having 
lhe ass111ned nilt'ri11 pre,enlcd in lhe example. The conla111inalinn ;11 lhis sile 
resullc,I from a leaking underground slorage lank. The Tl'I I concrnlralion is 
12,0011 mg/kg an,I melal l'lllll'enlralinns do nul exceed slalc ur local , .. il,·ria. 
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I Characterisuc 

eo,.,,,,•• Oancleriatica 

Petroleum product type 

Conccmnuon oi TPH in 
..: onununatcd 10,l

I 
I 

I 
I 

I TCLP cxuact concenuauon 
1f metal• or oryaruc1 tlcad 

i 
:·rom leaded rasounc 11 

:nost h~cl~ .:onumu~nll 

I 
I 
I Concentnuon of PC'Bs 1n 

;oni.am1natcd 1011I 

'I 

Ch.aractensnc
I 

D:au RcqununcntJ Critic:al 
Success Facton 

T0111 metal• cooc:enlntion 
(Aa. Ba, Cd, Cr. Pb. Ha, 
Sc. Al) 

Is.a...--.. 
Cont:tnunant tource 

Contamiaat.od aoiJ quuaity 
(IOCII) 

Site uusc 

Opcrauoaal area avulablc 

Data Collec:11on 

I Rauonale Source 

Sclccuon of nqu,red sol.I uuunent Owner I koowledJe of Link uu1c 
1cn,.:,eramrc 

Dctcnnina1,on of tre1uncn1 and diopoul Analytical c1a,.. fiom 1011 bonns 
requ1~mcru1 under ace amt local umplca 
rcsulauons. 11lccuon oi reqwred 1011 
treatment temperature md ruidcncc time. 
potcnt11l to cx"cd lower c1pl01ivc 
.:onccnirauon limns ,n dicnm.J dc101'l'uon 
device. I 
Matenal ma~ be c:l1111ticd as a RCR.A Analyucal data from ,ou bonns 
huardou1 wa•c 1fTCLP cxtr:ict ~mplcs 
..:onccntrauons exceed values hued 1n 40 
CFR :51. Ex,;,uuoru .aopi~· l'-'r wutcs from 
undCtJfOUnd llOraJC tar\&1 Wt are SUDJCCl to 
lhc RCRA Correcuvc A<:uon requ1reme011 
in ,I() CFR ~ao. Sec tlaw chin in Fisure Z. 
If ma1cn1l ,, ~ hazardous wasu. Uus 
Tccnrucal Rcpon II n<X applicable. 

' 

I 
If PC'Bs are present at a ,onccmra11on of Analyt1..:al data from .01i bonn1 
&re11er :.han 50 ppm. the WIiie II IUbJCCl to samples 
TSC A rcgu1:u1ons and this Tt;tuuc:al Report 
:1 noc. apphcablc. 

Dau Collecuon 

Rauonale Source 

St2te :ind local reJUllto~ requirements for Analytical daLI irom aou bonnc 
truuncnt or dispoul of comamtn&Led 1011. samptea 

Excmptiona apply for,....., 11\at clthibit tbc ldclllificllioe of co...,,,;- ...,,u 
RCRA charac11ri111e oi toxicity codea 0018-
0043 iC tbc - ia f'.ron, I icalwla 
umle,.,,..,...,.i11DraptaDlltllll11aabjectto 
1111 C-U-.. AcU011 Raquift- ill 40 
Cl'R 210. S.. low obatt ill Fi,- l. 

Sclcclioe oC-.iia nrma otr-titc -•· Soubarillp,-~of 
rCdenzivma. aoil clauup crilaria 

Pr,,jcct c011 utima1& lbould includo rev.- lt.cv- lea OKb day 11111 liia ia 
loa fron, nomlll liia CClmtiN. ousoflUYice 

Mull be au1lic1cm to 1et up and opcra1e Plot p,an drav.-·1na of lre3 3v:sil:1blc 
proccu -iwv- ud llllimliD fiMid ud ,... .,,...... 
trcatad aoiJ1 IIOCkpile (........ -
cmly). 

I Method'"'"' 

Si.. ownet 
ia&ervicw 

EPA 411.1 ia 

-c-

lllllbod, --
udlocal 
l'l'!Vi-
1111y vary 

EPA 1311 
(Ulractioa) 
EPA 6010 
(,,.ul11) EPA 

1160 (volatile 
OIJINCI) EPA 
IOIO 
(scmivolatilc 
orpmc11 

EPA 8080 

Method'"-"' 

EPA 3050 (acid 
di1cllion) EPA 
60IO (IIIOl&I,), 

..-with 
raplalory.,...;.. 

5* rmn, 

u • .....,..... 
l8IIJlica1 
..... Ina 
SW-146 

·-·· 
Sill survey 
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Daia Collection 
I 

Charactenstic I Rauonale Source Method"""1 

Surrounding land UK Adj01ruag land u .., such II schools. paru. Mop lllow1111 sun-ow>dins land u .., Sita IW'ICf 

heal\b ,are iacahtiea. or dcnK urban 
dcvclopmem may preclude on-site trutmenl 

Oiaancc to uuonary P01e1111aJ COil oi ooii traftl!)ONIIOfl. Locauoa oi s&attonary U11nnal COlllaet stale 

r.hcnnal dCIOfl)UOn facility evaluation of on-1uc vcnua off-au.c dcoo.,,uoa facililic1 10 &COSISl'hicaJ rt,w.lOr)I 
rotf-sile truunem only) treaunem opuom. 1!'11 , ..ocr 

Ambien1 temperature Frozen 101I ia difficult to excavate. pNUUL Avcra,c tcmpcrawre 11 timl of Waa&blr or 

and proccu 10 lhcrmal trcaunca& devices. uuunc,. U.S. Cdiu. 
Vol I & 2, 
Galo R&Man:b. 
o.n.it. 
Michipn. 
1915. 

I R.cplalorya....,__ 
I 

\io. ui pcmuu required T utal pcmumn, cost ton-11~ treatment Review of state and local Mnt with 
; 

only). rcquucmenu !'IJIWAIOry 
·, ,,.ocin 

j11c specific pcn·ormancc Tuun1 ::osts and proJCCt schedule unpactS. Review oi state 11..d local Meet widl 
I 
i 

:~1ung rcqu1rcmcnt1 incluchn1 ana..lyucaJ Nmaround (on--11te requn~mcau rtpillory
i 1rutmcn1 onJ~)- 1renc1c1 

I TPH tlf1Cl re11dual level Soil treatment umc .2nd tenq,erature Review ol state and local Meet wilb 
rc:qL11rcmcnt.1. s.01I dtspoul 1tu:ma11ve1. rcqu1rement.1 "'JIWAIOf)' 

1pn:ic1 

Table I 1bermal o-wpcioa Dal& Requiremeo1s Critical Succ:ca Facton (c.oatinued) 

Data Collection 

I Chancteristic Rauooale Source Method'L.I 

BTEX tarict re11duaJ level. Soil t.rcauneru umc and 1<mpcrtrure Review of stale aod lo«! Meet widl 
requ,remcau. soil diapoul al1<maliv11. ~u.irermnu rt,w.lOrY 

a1eocies 

Tmup<>RIUOll rcllnCtiom Some su,es may reaU'let off'-si&c Review of UlC and loc:aJ MIil widl 
trampoNUOII of pcuolcum Co.-lmi.nalal requLremenu rt,w.lOrY 
aoila. ........ 

Saila...-.... 
Moialinc- Maienala bandlin& propcrti11, ~ dilly or Analytical data tiom aoil bonq ASlMD-2216 

dlcnnal dcooq,ti011 pn,c111 aampla 

Soil clulili<lliaa (_,. MuariaJ aiza ~ requinlmllla. Analy!ical dala from aoil borilts uses 
,raiDoclaoila) ........ 
Soil <Llui!icatioa (w,c Maccrial carryover from TD device, m11&rial Analytical dala from aoil boNis uses 
paimd aoila) plulic:ily cbanclarillioa. ........ ...... 
Soil <luoificalioa (orpni< l'l>l&lllial for TPH amiyai1 ;,..rr.rooc11 ADOlyucal dala from aoil borias uses ~ 
soila) bee:..,. or nalllnlly occurriDI OCJ111ic aampla !:. -· 1

i 
•• SW·8'6 • lea Method& tor Evaluaun, Sohd W11te1. Phy11cai.iChcnu.;al Mel.hods· t:.s. EPA. SW.8-'6. Third Edition. November. 1911. 
M-. 6010, 411.1, 11111 1311 are aaalytical amboda du<ribed ill SW-146. :i 
Modlodl MIM D-2216 ii III aaalylical IDldlod desriNI ill A1m1ioaD Socioq for T..._ aid w.riala (ASTM), - ......... ~ -
t't uses • Ulli.W Sail o.....;&lline s,.... ~ 
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500 1ons • Ouantity < 10,000 Tons 

-·- -!--
Is a Soto Specihc --~.,

5 
Performance Test _ --

Required 1 _ 

Is a Min.mum of 0 5 Ac~es 
Available ON-site lnr a r-----;..~1 

P, or.cssmg Arca 1 ---r_____- No 

Vos 

i 
Is lhe Soto w,1hm ~es 

200 Moles ol a 
FOMecl Based Facohly Ir --I-

---- -- ---· -
On site Trealmonl Off sne TreatmentDo Economic Analy~s·1Highest Probah,hly 

ol On-sile and O11-sile lloghest Prohab1h1y ]
ol Beong ol Bemg__:_,o.~tme.nt Alternativeano1mcalty Efk~ llvo 01,om1cally Elfuct1vo 

··------ .. ---

[ Is the Maunial 
a Petroleum 

Conl<trninaled S0111 

__J::~----
Does lhe So,I hhibll any ol lhe 

RCRAChar~cloristica ol lgnotability, 
Corrosiv,ty. Reactivity, or To1ocity 1 

140 CFR 261.20 40 CFR 261241 

No 

E.,:~loua Wnte E=~~~ lrom 
RCRA Regulation• 

Does lhe WHte Contain 
More lhan 50 mglltg PCBs I 

No 

No 

ts the Soil from an Urul1'.1y1011ml 

StOfagc 1ank Ihat is S11hJ1!CI 10 No 
Couectivc Act,on Re(lwremculs 1 

140 cm 2001 

--- -i-
Yos 

Is Soil Ehgable lor an EKdus,on 
Because it Failed the Tmocity Test 
tor Waste Codes OOIH D043 Only I 
140 CFR 26141b• IOI 40 CFR 261 241-------,t No 

-

Is the Waste Sub1cc1 lo aYn 
Recychng ENemption I 
140 CFR 261.6 IJXV VIII

--·-----i-·-· ----No 

Ha,orctous Waste S11hjcc1 to 
RCRA Regulations

------1-
T01tic Waste Suhiect to 

1SCA Rcgulalmns ]---- -r- --------
1 echnical Repofl Does 

Nol Apply 
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'nlble 2. 11!::sa•ple olTher111al Draorpllon 
Crllical S11eee• Factor E•al•alloa (C011linued) 
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8m1Ja1C concenlrations in the leachale exceed lhe TCLP slamlanl. Moderate 
replatory consideralion1 require three permils, lillle or no performance le.~ling, 
..t m;idual larget levels of SO m1/lt1 TPH and <2 mg/kg OTEX. The soil is 
fine-1rained inorpnic clay wilh a moisture conlenl of 22". 

Ulia1 lhe sile values recorded on lhe eumple worksheel, lhe reader calculales 
11111 appropriate aeon, for mch critical aucce.ss faclor. A score of J has a "highesl" 
prol,ability of SUCCCII&; 2 indicatea "avera1e"; and I is lhe "lea.'11 likely to 
aucceed. • In aome instances a i-rticular success faclor may nol he applicable lo 
an alternalive, or dala may not bo available. Duplicale evalualions musl consider 
OD-mle and off-sile lrealment eepuately, since several dala faclors apply lo only 

~ of lhe.~ allemativea. 
An evalualion summary appeen at lhe hollom of lhe workshccl. By calculaling 

Ibo total score for all calegories and dividing hy lhe numher of faclors lhal were 
rated, lhe reader can compile an overall composite score. This score indicates lhe 
probabilily for succ:ess in lhis applicatitN1 of lhermal desorption. 

The composile acore is a relative indicalor of lechnical difficully and trealmenl 
CCIII. Siles lhal receive a composite score grealer lhan 2.0 arc lhe mosl lechnically 
and economically viable candidatea. Trealmenl cosls for lhese awlicalions will 
.-rally range from $35 lo $65 per Ion. A score helow 2.0 indicales lower 

viabilily and hi1her cosla ($65 lo $125 per l<Nl). 
The dala in lhis worksheet compiled a lotal score of 38 from 17 raled 

puameters, wilh an average acorc of 2.23. This score warranls furlher 
CC1111ideralion of lhermal desorpCion. The manager should c, 1nlinue lhrough lhe lwo 

addilional screenin1 levels. 

ffBP S: CONTINOHNCY ~NNINO 

The read.:r can use Table J lu prepare conlingency phms for any criliul success 
factors wilh a "least" probabilily for success. In many cL~s. engineering or 
administr11live procedure& can miti1a1e lhe possible effocls of a param.:ler wilh a 
"leut" probability ratin1. 

ffBP 6: TRBATMl!NT SYSTEM SEI.ECl10N 

Fi1ure 4 c<Nllains a dia1ram for determininc lhe most cosl-effoclive size of rhermal 
deeorptiun equiprnenl u a funclion of ctN1l1min11ed soil volume al a sile. A 
vertical line drawn from lhe site sii.c v11lue on lhe JI axis will inlersecl wilh one 
Qf more horiz.onlal openlin1 ruse bars 1hat represenl various sizes of trealment 
91111ipmenl. The systems identified (hy lhe inlerseclion of lhe line w11h ban 
111presenlin1 lhem) should continue on lo second and lhird level screening. 

11,,.,,n11I Dr,,,,,,,u,n Ill 

Table J Crilical Suocaa l'ackw c.oaaiasmcy Anal ai J .. 
Characleri,tic Reason for impact Contingency plan 

Conlunirwil 
Cbancleristica 

Pelroleum producl Pelroleum product Seleclion of lhmnal 
lype requires high lrealmenl desorplion devices 

lemperalure. wilh approprialc 
operaling lempcralure 
range. 

Cnncenlral111n of lligh (>2-J~) Blend highly 
TPII in cuncenlralilNI of TPH conlaminaled soil wilh 
cnnlaminaled soil in conlaminaled soil lower TPII 

may CIU~ concenlralion soils lo 
concenlrali1N1 of reduce overall a,·erage 
organics in lhermal concenlralion or use 
desorpli1N1 offgas lo be indireclly healed 
ahove lower explosive lherrnal desorption 
limil for direclly device. 
healed lhermal 
desorr,lion devices. ----

TCLI' exlrad Concenlralion of Malerial musl he 
cnncenlralion of parameler in TCI.P handled as a RCRA 
mclals or III ganics elllracl exceeds hazardous wask. 

nih!ri11. Tech111c1I Rep.,, I Joes 
nol apply. 

Tolal rnelals Ellceeds stale Use allemalive lrealed 
concenlralion regulalory criteria for soil disposal oplion or 
(As, Ba, CJ, Ph, prererred lrealed soil stabilize lrealcd 
Ilg, Se, Ag) disposal allemalive. malenal. 

Concenlralinn of PCB concenlrali<Nl Malerial musl he 
PCBs in grealer lhan 50 ppm. handled as a TSC A 
conlaminalc,I soil lox ic waste. T lll:hnical 

Reporl does not awly. 
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Tahle l Critical Succ:ca Faclor Contingency Analysia (Conlinuoo) 
Tahlc J Crilical Succe,,,; l'aclor Conlingency Analy~;s (Conlinuw) 

Characleristic Reason for impacl Cnnlingency plan 
Charadc11,1ic Reason for impacl Cnnlingcncy plan 

Sile Cbuackrilllica 
Regulatory 
Requiremenl& 

Conlaminanled soil Small quanlily or soil Use off-sile treatment. No. or pe111111s Pcrmilling cost. Use off-sile 

quanlily ( < 500 Inns). required lrealmenl. Perr111 naance 
lcsling c11st.Usc nff-

Larse quanlily or soil Use nn-sile treatment. sile lrealmenl III use 
(> 10,000 tons). slack lesling Jal , rr11m 

Site usage Revenue Inst rrom Use nff-sile treatment. 

sile's normal 

similar arrlicahml ir 
apprnpriale. 

commercial nperalinns TPII largcl CHpahilily or mceling Selecl 1echn11logy wilh 
because sile is oul or rc~idnal level performance crileria. arrmpriale soil 
service. lrealmenl lc,mpcr11lure 

Operalional area Insufficient operalional Use off-silc 1fc.1lmenl. 

availahle area availahle for on· 

and residence lime. 

BTEX largct Capabilily or ltll!Cting Selecl lechnnlngy wilh 
site lrealmenl (Nole: residual level performance crileria. arrmrriale soil 
area required depends lreatnicnl lemr<·ralure 
on capacily or mohile and residence lime. 
thermal lrealmenl 
system). Soil CharaclerisliCII 

Surrounding land Adjoining land uses Use oll-sile lrcalmenl. 

use such as schools, parks, 
heallh care racililies, 
or dense urhan 
development. 

Moislure cnnlenl Snil m11islure cnnlenl Air dry soil ir 
Inn high 111 foeJ and surticienl area is 
prncess s11il rmperly. availahle, wealher is 

arrmpriale, and 
prnje.:t schedule 
allows lime for drying 

Oislance lo Tran!ifMlllalion cosl 111 Ilse nn-si1" lrcalmenl. (may need lo consider 

slationary thermal shir 11oils. 
desorption racilily 

conlrol of fogili\'c 
emissions). 

·-
Ambient Low amhienl Perform pmjecl during USCS Soil Soils are classilied as Screen soil lo remove 

lemperalure lemperalnre may c11use warmer wealher. 

soil 111 rrceze and hc Crush malcrial hcfore 
Classilicalinn gmur GW, GP, GC, oversize malerial. 

cnhhles, nr !MHJIJers Wash rocks or cru~ 

Ji rficull lo sc rcen and pmcc,ssing in thermal (coarse grained soils). rocks In a size thal 

Jirftcull lo lhaw in Jc,sorplion device. can hc rrnces.seJ in 
thermal Jesorher. lhermal Jesorplion 

system (lyrically 
<2.0 inches 
dian11:h:r). 
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Tahle J Critical S.X:- Facaor Conliapacy Analysis (01111inued) 

Characteristic Reason for impacl Contingency plan 

uses Soil Soil• are classified as Reduce soil feed rate 
Cla.~sificalion 1roup CL or CH (fine and burner firing rate 

1r1ined aoil~). (if applic11hle) lo 
reduce carryover. Air 
dry material or hlend 
with lime, kiln dust, 
or dry soil so that ii is 
below the plastic 
limit. 

uses Soil Soil is cla.~sified as \Jso, allemalive 
Clas.~ificalion group OH or Pl analylical technique 

(or1anic soils). which is nnl suhjecl lo 
inlerferences fmm 
humic malerials. 

Correct TPII 
analytical results on 
treated soils for 
apparent background 
levels in thermally 
treated soils which 
have no known 
petroleum 
contamination. 

'· ,. 

0 

Thrr,nal Dr.If, ,,,ion 15 S 

SYSTEM SIZE 

SMALL MOBILE SYSTEM 

MEDIUM SIZED MOBILE SYSTEM ....... ,:-- ·-- ···,.-

LARGE MOIIILE SYSTEM 

FIXED FACILITY 

Sy•tem Type 
··--- ·-----

Small Medium large f••ed 
System Cha, acte, 1stics Mobile Mobile Mobile Facilily ------ --- ·--

Number of Trailms 12 36 7-10 25 1!;0 

Primary Burner Ca11acily IMM Btu/hrl 5 15 1530 25 !;Q 25 1!;0° 

Saconda1y Burni,r Capacity IMM Btu.'hrl 5-15 15-30 25-!;0 25 150 

Soil Processing Capacity hone/houri li-15 15-30 25-50 25 150 

··--- ··--
• ~ '••~ lacit.-.es du nol lncklde 1fMrburnet1 

I I I I I I 

2,000 4.000 6,000 8,000 10,000 12.000 

Site Site (tonsl 

l'igure 4 n... .._,,_ aize w:..iia aile aize. 
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