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COST AND PERFORMANCE REPORT
ll EXeCUTI VE  sUMVARY I

Thi s report presents cost and perf or mance
datafor athernal desorptiontreatnent
application at the MK n Conpany Superfund
site (MK n) locatedin Gay, Mine. MKinis a
forner waste col | ection, transfer, storage, and
disposal facility. Soil at MK nwas contani-
nat ed wi t h hal ogenat ed vol ati | e organi c
conpounds (VOGCs) and petrol eumproduct s,
i ncl udi ng pol ynucl ear aronati ¢ hydr ocar bons
(PAHs) and aronati c conpounds. During the
renedi al investigationat MK n, soil contan-
nation | evel s were neasured as hi gh as 1, 500
ny/ kg for trichl oroethene (TCE), 49 ngy/ kg for
net hyl ene chl ori de, and 21 ng/ kg for xyl enes.

A Record of Decision (RID) was signedinJuly
1995 and speci fi ed thernal desorption for
treatnent of contamnated soil at MKin. The
RDidentified several areas at MK n that
required treat nent. These areas wer e grouped
intoa “MOG contaninated area” and a
“petrol eumcontaninated area.” The treat -
nent perfornmance standard stipul ated inthe
RDrequiredtreatnent of TCEinthe soil toa
concentrationof 0.1 ny/ kg. Inadditiontothe
TCE requi rement, treatmment performance
standards for PAHs and aronati ¢ organi cs
wer e speci fied for the petrol eum cont ani -

nat ed area. Anbi ent air nonitoring was

requi red during the application. Thernal
desorption of approxi mately 11, 000 cubi ¢

yards of soil was conpl eted at MK n be-
tween July 1986 and April 1987.

Tr eat nent per f ornance and ai r noni toring
datacol l ected duringthis applicationind -
cated that all perfornance standards and
noni tori ng requi renent s wer e achi eved

t hrough use of the thernal desorption tech-
nol ogy. This treatnent applicationis notabl e
for beingone of theearliest full-scal eapplica
tions of thernal desorptionto renediate

hal ogenat ed MO at a Superfund site.

Prior toconpletingthe full-scal e treat nent
applicationof thermal desorptionat MK n, a
pilot-scaletreatability study was conduct ed
fromFebruary to My 1986. The results of this
treatability study indicatedthat thernal

desor pti on achi eved t he TCE per f or nance
standard of 0.1 ng/kg. Asaresult of this
treatability study, specific changes were

i ncorporatedintothe desi gn and operation of
the ful | -scal e renedi ati on system

The vendor stated that $2, 900, 000 wer e
expended for the renedi ati on of soils at

MK n, including costs for sal ari es and wages,
rental , supplies, subcontracts, fuel, and ot her
prof essi onal servi ces.

Bls TE | NFORMATI ON [

I dentifying I nformation

Treat ment Application

MKi n Conpany Superfund Site
Gay, Mine

CERCLI S # MNMED980524078
RCD Dat e: 07/22/85

Type of Action: Renedi al

Treatability Study Associ ated wi th Applica-
tion? Yes (see Appendi x A

EPA SI TE Program Test Associated with
Appl i cation? No

Qperating Period: July 1986 to April 1987
Quantity of Soil Treated During Application:
11, 500 cubi ¢ yards
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Background

H storical Activity that Generated
Contam nation at the Site: WAste ol | ecti on,
Transfer, Sorage, and O sposal Facility

Correspondi ng Sl C Code:
4953E ( Ref use Syst ens- Sand and G avel Pit

D sposal )

Wast e Managenent Practice that
Contributed to Contam nation: D sposal Pit

Site H story: The MK n Conpany Super f und
site (MK n) islocatedonthe west side of
Mayhal | Road bet ween Rout e 115 and

Pownal | Roadin Gay, Mine, 15 niles north
of Portland, Miine, as shownon FHgurel. This
sitewas reported y used as a sand and gravel
pit prior toits purchasein 1963 by the MK n
Conpany. From1964 to 1978, the McKin
Conpany operated a tank cl eani ng and wast e
renoval business. The MKin site was used to
col l ect, store, dispose, andtransfer petrol eum
and industrial chenical waste until operations
ceasedinthelate seventies. The siteincl uded
22 above- ground st or age t anks, an asphal t -

Ii ned | agoon used f or storage of wastes, and
anincinerator. Theincinerator was usedto
treat wastes froman oi | tanker and was
operat ed fromabout 1970 until 1973. [2]

Inaddition, wastes were di schargedto the
ground and buried on site. Between 1972 and
1977, 100, 000 to 200, 000 gal I ons of liquid
wast e wer e processed on site each year. Asite
planfor MKinis showninFHgure 2. [2]

Reports of groundwat er and soi |l contani na-
tion began in 1973, when resi dents i n East
Gay reported odors i nwel |l waters and

di scol oration of |aundry. Based on t hese
reports, nunerous i nvestigations and activities
wer e conpl et ed by t he Mai ne Depart nent of
Envi ronnental Protection (MEP), the Town of
Gay, and EPA ARenedi al Action Master F an
(RAWP) was prepared by EPAin April 1983.
The RAMP r ecommended col | ecti ng appropri -
ate data, devel opi ng a Renedi al I nvestigation/
Feasibility Sudy (R/FS, and i npl enenti ng
sone I nitial Renedial Measures (1 R). [2]

I n June 1983, the MDEP entered into a
Gooper ati ve Agreenent with BEPAto i npl e-

nent the | RV and devel op the R/FS. ARD,
signedinJuly 1983, required renoval of the
I'i qui d wast es fromt he st orage tanks. [2]

Asaresult of therened a investigation,

conpl eted i n February 1985, several areas of
soi | contaminated were identified. These areas
wer e grouped i nto a "MOG cont am nat ed area"
and a "petrol eumcontamnated area. " [ 2]

Regul at ory Cont ext: A RCD si gned on July
22, 1985, required on-site thermal desorption
treatnent for soils inthe V3G contam nat ed
area and t he pet rol eum cont an nat ed ar ea.
The treat nent perfornance standard sti pu-
latedinthe RDDrequired treatnent of TCEin
the soil toaconcentrationof 0.1 ng/kg. In
additionto the TCE requi renent, treatnent
per f or nance st andards for PAHs and aronati c
organi cs were speci fi ed for the petrol eum
cont am nat ed ar ea.

Figure 1. MKin Site, Gay, Mine[2]
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Bl SI TE | NFORVATI ON (CONT. ) I

Background (cont.)

BPAstipulatedthat prior toits use as a MONITORING
ful | -scal e renedy for soil contanination WELL (TYP)
at MK n, apilot-scal e study using 'Z_Ly
thernmal desorptionwas requiredto UUUUU UDQO \ <<
determne the ef fecti veness of treat - L Ras678° WATER SUPPLY %
ment for soilsat MK nandtheinpact |* \\cineraTor BLOCK BLDG %
onantient air quality. [2]

HORIZONTAL
TANK (TYP)

Renedy Sel ection: Several alternative

t echnol ogi es wer e consi dered for the MAMDOLE UNIDENTIFIED PIPE
treatment of contaninated soils at the DEBRIS (HOSING) 18
MK n site, includi ng cappi ng, ASPRALT T 55 GAL DRUMS
landfilling, thernal desorption, and RAMP %\GATE

i nci neration. Thernal desorption was
sel ected as a cost-effective a ternati ve
technol ogy for renedi ati on of soil from

bot h cont am nat ed areas at MKin.
VERTICAL TANK (TYP)

CHAIN LINK
FENCE

BOTTOM OF SLOPE

TOP OF SLOPE
Figure 2. MKin Site Plan, Gay, Mine [2]

Site Logistics/Contacts

Site Managenent: PRP Lead Tr eat ment Vendor:

Qversi ght : EPA Canoni e Envi ronnent al
800 Canoni e Dxi ve

Remedi al Project Manager: Porter, |ndi ana 46304

Shei | a Ecknan (219) 926-8651

US BEPA Regionl (contact not avail abl €)

John F. Kennedy Federal Buil di ng, Room2203
Bost on, Massachusetts 02203
(617) 573-5784

B vATRI X DESCRI PTI ON I

Matrix Identification Cont anmi nant Characterization
Type of Matrix Processed Through t he Pri mary Contam nant Groups: Hal ogenat ed
Treat nent System Soil (ex situ) vol ati | e organi ¢ conpounds; and Pol ynucl ear

Aromat i ¢ Hydr ocar bons
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Il VATRI X DESCRI PTION (CONT. ) [

Cont am nant Characterization (cont.)

Excavated soi |l treatedinthis application
contained up to 3,310 ny/ kg of TCE [4] R
resul ts indicated concentrations as hi gh as

1,500 nmg/ kg for TCE, 49 ng/ kg for met hyl ene
chloride, and 21 ng/ kg for xyl enes. [2]

Matri x Characteristics Affecting Treatment Cost or Performance

The maj or natrix characteristics af fecting cost
or performance for this technol ogy are listed
bel ow the val ues for these paraneters are not
provi ded i nthe avai | abl e ref erences:

B Xl cassification

B Qaycontent and/ or particle size
distribution

B Mi sture content

B Q| and Gease or Total Petrol eum
Hydr ocar bons

B Bukdensity

B Lower expl osive linit

B TreEaTVENT SYSTEM DeScrI PTI oN NI

Primary Treat ment Technol ogy
Type:

Ther mal Desor ption

Suppl ement al Treat ment Technol ogy
Types:

Pretreatnent (Solids): Screening,; Mxing;
Post-treatnent (Air): Baghouse, Scrubber;
Post-treatnent (Véter): Carbon Adsorption

Thermal Desorption Treatnment System Description and Operation

The thermal desorption treatnent system
used at MK n, shownin F gure 3, consisted of
pretreat nent processes for screening and

mixi ng, acylindrical desorber, andanair

treat nent system

Excavati on and Pretreat ment

Gont ami nat ed soi | at McKi n was excavat ed
usi ng bucket s and auger ed st eel cyl i nder

cai ssons. The cai ssons wer e used t o prevent
col | apse of excavati on hol es and reduce
vapori zati on of organi ¢ contani nants fromthe
soi | . Excavat ed soi |l and debri s were separat ed
by screening the soil with acoarse grate.

Pet r ol eum cont am nat ed soi | s, whi ch had a
tendency to aggl onerate or “bal | up” inthe
desor ber, were mxed w th cl ean makeup soi |
prior totreatnent to nminimzethis aggl onera-

tion [4]

Ther mal Desor ber
The t hermal desorber used at MKi n was a
rotatingcylindrical drum? feet indianeter

and 28 feet inlength. Mxing and aeration
wer e acconpl i shed t hr ough use of | ongi t udi -
nal flightswthinthecylinder androtation of
the cylinder, at speeds of approxi nately 6
revol utions per ninute. Forced hot air, gener-
ated by an oi | burner, was used to heat the soil
inthe cylinder. Toincreasetheresidencetine
of soil inthecylinder, soil wvastreatedwth
several passes through the cylinder. Soil was
heated to an exit tenperature of 250 to 400°F
w th aresidence tine of 6 ninutes (2 mnutes
per pass and t hree passes through unit). [5]

A bucket el evat or and chut e syst emwer e used
totransport treated soil tothe head of the
desor ber or to a cenment mixer. Treat nent

resi dual s (fines) weretransported, usinga
series of augers, froma baghousetoaslurry
box, and fromthe sl urry box to a cenent

m xer. The cenent nixer was used to i ncrease
thestability of thenaterial prior to

redi spositionintoexcavationholesonsite. [4]
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Thermal Desorption Treat nent SystemDescription and Qperation (cont.)

CLEAN MAKEUP SOIL

AMBIENT AIR

VAPOR PHASE
CARBON ADSORPTION

MAKE UP
WATER

EXHAUST

SCRUBBER

BAGHOUSE

SCRUBBER
WATER

FINES

LIQUID PHASE

CARBON ADSORPTION

EXCAVATION SOREENING DESORBER EXHAUST,| HEPA
(STEEL CAISSONS) _ (CYLINDRICAL DRUM) [ GAS FILTER
DEBRIS HEATED TREATED
AR solL
CEMENT
REDEPOSITION OF MIXER

STABILIZED MATRIX

SLURRY CEMENT
BOX WATER

Fi gure 3. Thermal Desorption

Treatnent System

Air Treatnent System

The ai r treat nent systemused at MK n

consi sted of a HEPAfilter, a baghouse, a
scrubber, and a vapor - phase car bon adsor p-
tion system in series. The systemwas de-
signed to renove particul at es and organi ¢
vapor s fromt he desor ber exhaust gases. The
HEPAfilter was used t o renove snoky
particul ates (snokey particul ates were i denti -
fiedduringthe pil ot-scal e study). The
baghouse, whi ch consi sted of an encl osed
series of six banks of fine-nesh synthetic
fabricfilters, was used to renove particul at es.
Baghouse fines were transported via augers to
the sl urry box. The countercurrent flowscrub-
ber, a10-foot tall cylindrical toner wth a6
foot dianeter, filledwth plastic packi ng

nedi a, was used to conditionthe air, renove
wat er sol ubl e chem cal s, and r enove nost
remai ni ng particul ates. Scrubber water was
regenerated in aliquid phase carbon adsor p-
tionunit and recycl ed to the scrubber. Scrub-
ber exhaust was treated usi ng a vapor phase
car bon adsor ption unit, consisting of 15tons
of activated carbon. Scrubber exhaust entered
t hr ough t he bott omof the bed and t hen was
exhausted to anbi ent air. [4]

Used at McKin [ 4]

Resi dual s

Residual solids (finesandtreated soil) were

m xed wi t h cenent and wat er and r edepos-
itedintothe excavated cai sson hol es fromt he
original on-siteexcavation. Additional residu-
als generated during this treatnent application
i ncl uded 38 druns of spent HEPAfilters, 29
druns of spent baghouse bags, and 42 druns
of used Personal Protection Equi pnent ( PPE)
whi ch were i ncinerated at Trade Vést e | nci n-
eration of Sauget, IL. Spent vapor - phase
carbon was regenerat ed by Cal gon Carbon i n
Nevil | e sl and, PA and Gol unbus, CH Be-
tween 1986 and 1987, 45, 000 pounds of

car bon were regenerated. An anal ysi s of the
spent carbon for total chlorinated conpounds
i ndi cated concentrations of | ess than 1% Qe
t housand pounds of spent |i qui d- phase carbon
wer e regenerat ed i n 1987 by Adsor ption
Systens in Ml burn, NJ. [4]
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Il TREATMENT SYSTEM DESCRI PTION (CONT.) I

Operating Paraneters Affecting Treatnent Cost or Perfornance

Tabl e 1 present s t he naj or operating paraneters af fecti ng cost or perfornance for this technol -
ogy and t he val ues neasured for each during this treatnent application.

Tabl e 1. Qperating Paraneters [3, 4]

Parameter Value Measurement Method

Air Flow Rate 15,000 acfm —
Residence Time per Pass 2 minutes —

Number of Passes 3 —

Total Residence Time 6 minutes —

System Throughput 8 to 9 cubic yards/batch —
Temperature of Soil Exiting L

I Chamber 250 to 400°F Sensor at soil discharge chute

Ti el i ne

Atinelinefor thisapplicationis shownin Tabl e 2.

Table 2. Timeline [1, 3]

Start Date End Date Activity
Tank cleaning and waste collection, transfer, storage, and disposal
1964 1978 . .
operations conducted at McKin
1979 1987 Interim  remedial measures implemented
July 1983 — First ROD signed
September 1983 — McKin added to National Priorities List
July 1985 — Second ROD signed
23 August 1985 — Administrative order signed for conducting pilot-scale test
February 1986 April 1986 Pilot-scale study of thermal desorption conducted
7 July 1986 — Administrative  order signed for conducting full-scale treatment
Full-scale treatment of VOC-contaminated area soils using thermal
July 1986 February 1987 .
desorption
. Full-scale treatment of petroleum-contaminated area soils using thermal
March 1987 April 1987 i
desorption
June 1987 — Site demobilization

Bl TREATMENT SYSTEM PERFORMANCE I

Cl eanup Goal s/ St andar ds

The 1985 R(Didentified a perfornance concentration of TCE net the perfornmance
standard for TCEinsoil of 0.1 ny/ kg averaged  standard. [3]

over atreatnent vol une. Sanpl es of treated
soi |l wererequiredtobe collectedat the md-
poi nt of each bat ch and anal yzed for TCE | f

t he average concentration of TCE contai ned in
t hese sanpl es exceeded t he perf or mance
standard, the soi| treatedthat day was re-
quiredtoberetreated until the dai |y average

For netal contaminants detectedin soils at
the MKinsite, the RDindicated that extrac-
tion procedure (BP) toxicity standards or
results fromsol ute fate and transport nodel -
i ng woul d be protective of public healthvia
groundwat er cont anm nati on exposures. [ 2]
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Il TREATMENT SYSTEM PERFORMVANCE (CONT.) I

O eanup CGoal s/ St andards (cont.)

Addi tional treatnent perfornance standards
for aromati c organi ¢ conpounds and pol y-
nucl ear aronati c hydrocarbons wer e speci fi ed
inacontractor’s report for the petrol eumarea
soils. [3] Performance standards for treat nent
of soil fromthe petrol eum cont anm nat ed
areas at MK nwere specifiedas 1 ngy/ kg for

i ndi vi dual aromati c organi c conpounds, 1 ngy/
kg for individual PAHs, and 10 ngy/ kg for total
PAH consti tuents. Sanpl es were col | ect ed and
anal yzed for these additi onal paranetersina
nanner simlar tothat described above for
TCE The cl eanup goal s set for this application
wer e t echnol ogy- based. The vendor was gi ven
si X weeks to denonst rat e t he t echnol ogy' s

Treat nent Performance Data [ 3]

perfornance intreating site soilstothe
speci fied| evel s.

Vol ati | e organi ¢ conpounds, i ncl udi ng TCE,
were requi red to be anal yzed on site usi ng
EPA Met hod 8010/ 8020. Semivol ati |l e organi c
conpounds were requi red t o be anal yzed

usi ng EPA Met hod 8270. Ten percent of the
sanpl es were requi red to be anal yzed of f site
for confirnatory anal yses. [3]

Gonti nuous ai r noni tori ng was required for
organi c vapors near site activities and public
notificationwas requiredif doww nd organi c
vapors at the site perineter were greater than
2 ppmabove background. [5]

Anal ytical datafor MOG and PAHs i n soi |
neasured during this applicationare shownin
Tabl es 3 and 4, respectively. Anbient air
nonitoring at the site perineter indicated that
TCE was present at | evel s rangi ng froml ess

Tabl e 3. VOC Data [ 3]

than 0.002 up to 0.01 ppm less thanthe 2
ppmabove background action level . Ar
sanpl es wer e col | ect ed usi ng car bon and
Tenax t ube (charcoal tube) sanpling, and
desor bed usi ng a N C8H car bon di sul fi de
procedure. [3]

Table 4. PAHData [ 3]

Maximum Untreated Range of Treated Soil Range of Treated Soil
Soil  Concentration Concentrations Constituent Concentrations  (mg/kg)*
Constituent (mg/kg) (mg/kg) Acenaphthene ND  (0.66)
Chloroform 30 Not  analyzed Anthracene ND (0.17) to 0.975
1,&-Dichlorobenzene 30 ND - (0.02) Benzo(a)anthracene ND (0.17) to 042
trans—1,1-Dichloroethene 6.1 ND  (0.02) Chrysene ND (0.17) to 0.495
Tetrachloroethane 120 ND  (0.02) Fluoranthrene ND (0.33) to 0.8
1,1,1-Trichloroethane 19 ND - (0.02) Fluorene ND  (0.66)
Trichloroethene 3,310 ND (0.02) to 0.04 Naphthalene ND  (0.66)
II:VDA:_I\b'\iOtd;pepcltle(;a.bll\Enber inparenthesis is the detectionlimt. Elimenfiren: ND (033) to 25
Pyrene ND (0.33) to 0.76

Performance Data Assessnent

ND = Not detected. Nunber in parenthesis is the
detectionlimt.

*FromTabl e 8 of Reference [3]; covers period from
3/16/87 - 4/ 17/ 87.

Soi | sanpling results for both VGG and

pet r ol eum cont ani nat ed ar eas i ndi cat e t hat
t he TCE per f or nance st andar d was achi eved
duringthis application Retreatnent of soil
was requi red only once during the ful | -scal e
renedi ati on, on January 9, 1987. It was
determined that a portion of the baghouse
dust transfer chute was pl ugged at that tine,

wthroots and debris, andinhi bitedthe
treatnent of dust at that | ocation. The transfer
chut e was cl eaned and no subsequent

retreat nent was required.

Theresults shownin Table 3indicatetreat-
nent of soil tolevels bel owthe reported
detectionlimt for sixchlorinatedaliphatics.
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Il TREATMENT SYSTEM PERFORMANCE

Per f ormance Data Assessnent (cont.)

MeKi n Conpany Superfund Site—Page 8 of 12 — emmmm

(ConT. ) I

The resul ts for PAHs shown in Tabl e 4 i ndi cate
treatnent tolevelslessthan 1 ng/ kg, with
one excepti on. The one exception, phenan-
threne, was detected at | evel s rangi ng from
0.8t0 2.5 ny/ kg during the | ast two weeks of
treatnment for petrol eumcontam nated area

Performance Data Quality

soi | s. The average concentration of phenan-
t hrene measur ed duri ng t he appl i cati on was
0.92 ng/ kg, and t hi s val ue was accept ed by
EPA and MDEP as i ndi cati ve of a successf ul

appl i cation.

Soi | sanpl es were anal yzed on si te usi ng
SW846 anal yti cal methods, and 10%of t he

sanpl es wer e anal yzed of f site for confirna-

Performance Data Conpl et eness

tory purposes. No exceptions to established
dataquality objectives wereidentifiedbythe
vendor for this application.

Datafromthis applicationare avail abl e for

characterizingtreated soil concentrations and

for conparing these performance results with
operating conditions.

Bl TREATVMENT SYSTEM coST I

Pr ocur enment

Pr ocess

The Potential | y Responsi bl e Parti es (PRFS)

contracted w th Canoni e Environnental to
conpl ete this treatnent application. [3] No

Treat nent Syst em Cost

informationisavailableat thistineonthe
conpetitive nature of the procurenent
pr ocess.

The vendor stated that $2, 900, 000 wer e
expended for the ful | -scal e renedi ati on of

soilsat MK n, including costs for sal ari es and

wages, rental, supplies, subcontracts, fuel,
and ot her prof essi onal services. This val ue
does not i nclude costs for nobilization, site
characterization, pilot-scaletreatability study,
waste nateria disposal, siteclosure, and
denobi | i zati on. Tabl e 5 shows a cost br eak-

down for the treatment of VOC- and petro-

| eumcont ami nat ed soi | s, as provi ded by the
vendor. [3]

No additional informationis presentedinthe
references to fully describe theitens incl uded
i n each cost el enent shown Tabl e 5. There-
fore, acost breakdown usi ng t he i nt er agency
Vr k Breakdown Structure (VBS) i s not
providedinthisreport.

Tabl e 5. Cost Breakdown Provi ded By Vendor [ 3]

Cost Breakdown for Treatment of Cost Breakdown for Treatment of
Cost Elements VOC-Contaminated Area  Soils Petroleum-Contaminated Area Soils
Salaries and Wages $405,450 $88,910
Rental $596,250 $130,880
Supplies $453,150 $93,370
Subcontracts $620,100 $135,980
Fuel $47,700 $10,460
Other Professional Services $262,350 $57,530
TOTAL $2,385,000 $517,130
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Bl TREATMENT SYSTEM COST (CONT.)

Cost Data Quality

The cost s shown i n Tabl e 5 wer e provi ded by
the vendor inasite cl oseout report prepared
for the PRPs. Limtedinfornationis avail abl e

Il OBSERVATI ONS AND LESSONS LEARNED S

Cost (bservations and Lessons Lear ned

onthe specific el enentsincludedinthetotal
cost val ue.

The vendor stated that $2, 900, 000
wver e expended for the full -scal e
renedi ation of soils at MK n. The
total cost val ueincl udes costs for
sal ari es and wages, rental, supplies,

subcontracts, fuel, and ot her prof es-
sional services. Qver 80%of the costs
were for treatnent of VOG cont ani -
nated soi | s

Per f ormance QObservati ons and Lessons Lear ned

Thermal desor ption reduced concen- B Full-scalethernal desorptiontreat-
trations of TaEinsoil fromlevels as ment of 11,500 tons of soil fromthe
hi gh as 3, 310 ng/kg to | ess than the VOG- and pet rol eum cont ami nat ed
0.1 ny/ kg treat ment perfornmance areas at MK n was conpl et ed wi t hin
standard for this application. a 10- nont h peri od.

B Thernal desorption reduced concen- B Anbient air concentrations for TCE
trations of other volatile and sem- ranged froml ess than 0.002 to 0. 01
vol ati | e organi c contamnants from ppm
level s as high as 320 ng/ kg to | evel s
lessthan 1 ny/ kginthis application
W th one excepti on for phenant hr ene.

O her Observations and Lessons Lear ned

B Thepilot-scaletreatability study — Vétting procedures were deter-
accuratel y predi cted that thernal mned to be i neffective and
desorpti on woul d be effectivein difficut touilizeinthesystem
treatingsoils at the MKinsite and o )
achi evi ng t he per f or nance st andar d — Additionof aHPAfilter tothe
for the appli cati on. exhaust gas treat nent system

reduced snoke parti cul at es; and

B The foll owing i nprovenents to the o )
desi gn and operation of the ful | -scal e — Themxing of cleansoil and
renedi ati on syst emwer e nade based petrol eumcont am nat ed soi |
ontheresults of the pilot-scal e el i mnat ed aggl onerati on of the
treatahility study: pet rol eumcont ami nated soil in

the thernal desorption unit.
—Fugi tive dust enissions were o o
control I ed by encl osi ng nat eri al s B Thetreatability studyindi catedthat at
handl i ng pr ocesses: t enper at ur es bel ow 250°F, t her e was
not asignificant reducti on of TCEin
— Tenperature, residencetine, and the soil, and at tenperat ures above
air flowwere optimzed for TCE 350°F, the soil behaved as a vi scous
renoval effi ci ency; fluidon the conveyor bed and react ed
violentlywthwater duringwetting.
o““wm"&
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Treatability Study (ojectives

Apilot-scaletreatability study was conduct ed
fromFebruary t hrough May 1986 by Canoni e
Envi ronnent al to determne the ef fecti veness
of soil treatnent at MK n and to assess the

Treatability Study Test Description

i npact of treatnent onanbient air quality.
Appr oxi nat el y 400 cubi ¢ yards of soil from
t he VOC and petrol eumareas at MKi n were
used for the study.

The pi | ot - scal e study consi sted of four phases
of tests inwhich operating paraneters were
vari ed and the treat nent apparatus nodi fi ed
to opti mze the system A100-foot crane,

equi pped with a kel |y bar caissonrigand a

di ggi ng bucket, was used for soil excavation. A
front end | oader equi pped with a renovabl e

pl asti c cover was used to transfer contam-
nated soi|l tothetreatnent apparat us.

The soi |l treatnent apparatus consisted of a
rotating material s dryer fed by a conveyor
belt. The dryer rotated at approxi nately six
revol uti ons per ninute at dryi ng t enperat ures
rangi ng from150°F to 380°F. To enhance

vol atilizationof contamnants, anoil burner
produced hot air whi ch was bl own i nto the
dryi ng drumat fl owrates between 7,500 and
15,000 cubi c feet per minute (cfm. Pre- and
post-treat nent soil sanpl es were anal yzed for
M3 todetermne i f sufficient contaninant
reduct i on had been achi eved fromaerati on.
Ater aerationinthedryer, treated soil s were
stabilized with alean mxture of cenent and
redeposi ted i nto the excavation cavity.

The systemal sotreated theresulting ai r
exhaust fromthe dryer. BExhaust air was first
vent ed t hrough a baghouse whi ch r enoved
particul ates. The col | ected particul ates vere
thentreatedin a heated screwconveyor,
vwhichreturnedthe treated particul ates tothe
treated soil. Next, the exhaust travel ed
through an ai r scrubber to renove wat er

sol ubl e cont aninant s and renai ni ng particl es.
Lastly, the exhaust was vented to a vapor
phase car bon adsor pti on bed whi ch renoved
VCCs.

Qperating conditions were vari ed duri ng each
of the four phases of the pilot study. The first
phase varied soi | vol une, dryer tenperature,
dry flue gas tenperature, dryer air flow soil
wetting procedures for dust control, and
baghouse operati on. Phase Two f ocused on
dryer tenperature and air flow Dryingtem
per at ure was vari ed bet ween 150° F and
325°F, and dryer airfl owwas set at 15, 000
cfm Furthernore, during Phase Two, soils
were recircul ated through the dryer 4 or 5

ti mes. The purpose of Phase Three was to
deternmineif desired treatnent |evel s coul d be
achi eved i n repeat ed runs, under full -day
operation. Duringthe second hal f of this
phase, dryer tenperatures were kept roughly
constant, between 290°F and 310°F, and dryer
airflowwas set at 15,000 cfm Soi |l vol une
was set at 3 cubic yards per run and resi dence
tineinthe dryer was set at approxi nately 6
mnutes for the three passes through t he
dryer. For Phase Four, the dust control and soi l
handl i ng syst ens were nodi fi ed. The con-
veyor belt was repl aced w t h a bucket con-
veyor recircul ationsystem Aso, treated soil s
were pl aced directly intothe cenent i xer
truck, skippi ngthe stockpiling step.

Steair was nonitored t hroughout the study
for any possibledeclineinanbient air quality
caused by t hee excavat i on and aerati on of
cont ami nat ed soi | s. G gani ¢ vapors and

parti cul at es were neasured at vari ous | oca-
tions around the site perineter and withinthe
siteto detect any danger to public health
resul ting fromthe treat nent.
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Il APPENDI X A-TREATABI LI TY STUDY RESULTS (CONT.) NG

Thetreatability study results showed that the
thernal desorption systemwas effectivein
reduci ng TCE concentrations inthe treated soil
toless than 0.1 ny/ kg usi ng t he hi gher tem
perat ures and t he naxi numai rfl owt est ed.
Fugi ti ve parti cul at e emissi ons coul d be con-
trol | ed by encl osi ng much of the system TCE
concentrations i n anbi ent ai r neasured duri ng
the pilot-scal etreatnent di dnot exceed
background | evel s. The study al so det er m ned
that additional volatile organi c contaninants
such as BTEX coul d be treated wi th the sane
operating paraneters as those used to
optinmze TCErenoval efficiency.

Thetreatability study established acorrel ation
w th i ncreased dryer tenperatures (from
150°Fto 380°F) and increased ai rfl ow(upto
15,000 cfm) wi th hi gher renoval effi ci encies
of TCE H gher renoval effi ciencies of TCE
vere al so achieved by treating soilswth
mul ti pl e passes t hrough the unit, thus increas-
i ng residence time. An opti numtenperature
of 300°F was det erm ned on the basi s t hat

Treatability Study Lessons Learned

bel ow 250°F t her e was not a si gni fi cant
reduction of TCE concentrations, and above
350°F t he soi | behaved as a vi scous fl ui d on
t he conveyor bed and reacted viol ently with
wat er during wetting.

Duringthetreatability study, fugitive particu
| ate emssi ons fromtransporting soils on bel t
conveyors w t hin the treat nent systemwere
foundtoinpede cycletines. Prior tothe full-
scal e renedi ati on, the conveyors were

repl aced wi th encl osed transport systens,
usi ng a bucket and chut e syst emand auger s
toreduce fugitive particul at e enissi ons.
VEtting procedures wereinitially used, but
ver e di sconti nued during the pilot-scal e
treatabilitytest duetoalack of effectiveness
i nreduci ng emssions, interferencewth GC
anal ysis of treated soil's, and added di fficul ty
inmaterial s hand i ng. B ui sh snoke was
observedduringthe pilot-scal etreatability
study, and was subsequent|y control | ed by
installingaHEPAfilter at the dryer exhaust.

B Thepilot-scaetreatability study
indicated that thernal desorption
vwoul d be effectiveintreating soil s at
the MK n site and achi evi ng t he
per f or mance st andards for this appli -
cati on.

B The follow nginprovenents tothe
desi gn and operation of the full-scal e
renmedi ati on systemwer e made based
ontheresults of thepilot-scal e
treatability study:

— Fugi tive dust em ssions were
control | ed by encl osi ng nateri al s
handl i ng pr ocesses;

— Tenperature, residence tine, and
air flowwere opti mzed for TCE
renoval effi ci ency;

— Wt ting procedures were deter-
nmned to be i neffecti ve and
difficut toutilizeinthe system

— Additionof a HEPAfilter tothe
exhaust gas treat nent system
r educed snoke parti cul at es; and

— The mixi ng of clean soil and
pet r ol eumcont anm nat ed soi |
el i mnat ed aggl onerati on of the
pet rol eumcont ami nated soil in
the thernal desorption unit.
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Noti ce

Preparation of this report has been funded whol Iy or inpart by the US Environnental Protec-

ti on Agency under ontract Nunber 68-VB-0001. It has been subj ect to adm nistrative revi ew
by BEPA headquarters and Regi onal staff. Mention of trade nanes for comercial products does
not constitute endorsenent or recommendation for use.
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