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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
applicationat the Fristine, Inc. Superfund Ste,
located in Reading, Qhio. Fristine, Inc. per-
forned | i qui d wast e di sposal operations at the
site from1974 to 1981 and operat ed as a
sul furicacidnanufacturingfacility prior to
1974. As aresult of spills and on-site di sposal
of wastes, soils at the Pristine site became
contaninated w th vol atil e and senivol atil e
organi cs, pol ynucl ear aronati c hydr ocar bons
(PAHB), pesticides, andinorganic netal s. The
soi | s al so contai ned hi gh | evel s of el enent al
sulfur (greater than 2%.

Soi | Tech’ s 10 ton/ hr nobi | e Anaer obi ¢ Ther nal
Processor (ATP) systemwas used for treating
contamnated soi | at the Pristinesite. The ATP
syst emi ncl uded a f eed system the ATP unit
(rotary kil nthernal desorber), avapor recov-
ery system aflue gas treatnent system and a
tailings handl i ng system Véstewater fromthe
vapor recovery systemwas treated in an on-
site wastewat er treat nent system

The ATP systemwas operated at the site
fromNovenber 1, 1993 until| Narch 4,
1994 and was used to treat approxi-

nat el y 12, 800 t ons of cont aninat ed soi | .
The ATP Systemtreated contaminants in
soil tolevel s bel owthe cl eanup goal s.
Level s of six of the 11 target constituents
wer e reduced to concentrations at or

bel owthe reported detectionlimts. Al
stack gas ai r em ssi on perf or nance
standards were net inthis application.
Aver age t hroughput was appr oxi nat el y
6.5tons/ hr, and average on-1ine avail abi | -
ity was approxi nmately 62 percent, inthis
application. This applicationwas notabl e
for treating soil wth aw de range of pH
and noi sture condi ti ons. Treated soil was
backfilledonsite.

No i nfornati on on treatnent systemcost
was avai lable at thetine of thisreport.

Bl s TE 1 DENTIFYING | NFORVATI ON I

I dentifying I nformation

Treat ment Application

Pistine, Inc. uperfund Ste
Readi ng, Chio

CERCLI S #: OHD076773712
ROD Date: 30 March 1990

Background

Type of Action: Renedi al

Treatability Study Associ ated Wth Applica-
tion? No

EPA SI TE Program Test Associated Wth
Application? No

Peri od of Qperation: Novenber 1993 to
March 1994

Quantity of Material Treated During Appli -
cation: Approxinately 12, 800 tons of soil

H storical Activity that Generated Contani-
nation at the Ste: Liquidwaste storage,
di sposal , and treat nent operations

Correspondi ng Sl C Code: 4953 W- Waste
Managenent ; Ref use Systens (Wast e Pro-
cessi ng Faci lity, miscel | aneous)

Wast e Managenent Practice that Contrib-
uted to Contam nation: Storage - Druns/
ont ai ners; Vaste Treat nent P ant

SteHstory: Fristine, Inc., aforner liquid
vast e di sposal facility that operatedfrom
1974t0 1981, islocated ona 3-acresitein
Readi ng, Ghio, asshowmninFgurel. Prior to
1974, the Pristine sitewas the | ocati on of a
sul furicacidnmanufacturing facility. Between
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S TE | NFORVATI ON (CONT. ) I

Pristine, Inc.
Superfund Site
Reading, Ohio

Figure 1. Ste Location [1]

1974 and 1981, the Pristinefacility accepted
avariety of bulk and drummed |iqui d wast e
products, incl udi ng aci ds, sol vents, pesti ci des,
and P(Bs. The types of wastes stored at
Pristine are shownin Tabl e 1. These wast es
veretreated by acid neutral i zati on or incin-
eration, and di sposed on site. | n Decenber
1977, the Chi o Environnental Protection
Agency nodi fied Pristine’ s operating permt to
require that Pristine reduce t he amount of
waste nai ntai ned at the siteto the equi val ent
of no more than 2,000 druns. [1, 2, and 3]

Site Logistics/Contacts

In 1979, anon-siteinspectionof Aristine's
facilities by the Chi o BPAfound 13 bul k
storage tanks that each contai ned from500 t o
10,000 gal I ons of |iquidwaste naterial and as
nany as 10,000 druns on site. As aresult of
st at e enf or cenent acti ons, which cited
Pistingsfailuretoconply wththeterns of
itswasteincinerator operating pernit and
violations of water pol |l utioncontrol regul a
tions, Fristine, Inc. ceased disposal activities
at thesitein 1981. Sanpl es taken on and
near the Pristine siteduring Renedi al |Investi -
gation/Feasibility Sudy (R/FS indicatedthat
soi | s and sedi nent at the site were contan-
nated wi th vol ati | e organi ¢ conpounds
(M3s), semvol atil e organi ¢ conpounds,

i ncl udi ng pol ynucl ear aronati ¢ hydr ocar bons
(PAHs), pesticides, conpounds, and i norganic
netals. [1,2]

Regul at ory Cont ext: A Record of Deci sion
(ROD) was signed i n Decenber 1987 and
anended i n 1990. An Expl anation of S gnifi-
cant D fferences (ESD anended t he 1990
RCD and speci fied thermal desorptionto
renedi ate site soils. Thernal desorption was
sel ected based onits ability torenove PAHs
and pesticides fromthesitesoil. [4,5, 6]

Si te Managenent: PRP Lead
Oversight: EPA

Remedi al Proj ect Manager:
M. TomAl cano

USEPA Regi on 5

230 Sout h Dearborn Street
hi cago, Illinois 60604
(312) 886- 7278

Vendor :

M. Thomas J. Fronan

Proj ect Engi neer

Canoni e Envi ronnment al Servi ces Gorp. (prine
contractor)

800 Canoni e Dri ve

Porter, | N 46304

(219) 926- 8651

M. Joseph H Hutton

Soi | Tech ATP Systens, Inc. (subcontract or)
800 Canoni e Drive

Porter, I N 46304

(219) 926- 8651
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Background (cont.)

Tabl e 1. Types of Wastes Stored at Pristine [3]

Mixed paint sludges
Acid-contaminated soil
Neutralized acid sludge

DDT and other pesticides
Contaminated soap, cosmetics, corn syrup, and fatty acids

Dimethyl sulfate
Hydrazine

Flammable  solvents
Cyanide wastes
Chlorinated solvent sludge
Sulfuric and nitric acid
PCB-contaminated  solvents
Ink solvent

Neutralized acid
PCB-contaminated soybean oil
Sulfuric acid sludge

Chrome wastes

Scrubber process wastes

Sodium
Adipoyl  chloride
Kepone

Acetomethoxane (originally listed as dioxin)
Inorganic  peroxides

Tetrahydrofuran

Amines

Biological ~waste
Pharmaceutical ~waste
Freons

Adhesives

Mercaptans

Alcohols

Cadmium and plating waste
Phenolic plastics and resins
Phosphorus

Picric acid

Laboratory packs

B vaTRI X DESCRI PTION I

Matri x Identification

Type of Matrix processed t hrough the
treat nent system

Soi|l (exsitu), sedinent (ex situ)

Cont am nant Characterization

Primary cont am nant groups:

\ol atiles, semvol atiles (prinarily pol ynucl ear
aronati ¢ hydrocarbons), pesticides, netal s,
and sul fur.

Tocharacterize soils for thermal desorption,
conposi t e sanpl es were col | ected from

twel ve separat e areas across the Pristinesite.
Goncentrations of vol atil e organi cs ranged
fromnon-detect to 140 parts per billion (ppb),
senivol atil e organi cs ranged fromnon- det ect
to 130 ppm | ead ranged from26 parts per
mllion (ppm to 1,100 ppm and 4, 4' - COT

ranged from110 ppb to 8, 200 ppb. Sanpl es
anal yzed for P(Bs were al | non-detect. ne
conposi t e sanpl e was col | ect ed fromt he
area near the forner waste i nci nerator and
anal yzed for di oxi ns and furans. Laboratory
anal ytical resultsfor this sanpl eindicatedthat
concentrations of furans ranged from26.7
parts per trillionto 722 parts per trillion, and
concentrations di oxi ns ranged from3.0 parts
per trillionto792 parts per trillion. [9]

The soi| was al so determned to contain sul fur
i n excess of 2%by wei ght. [20]
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Il VATRI X DESCRI PTION- (CONT.) I

Cont am nant Characterization (cont.)

Tabl e 2 present s the concentrations of 17 fed to the desorber during the three-day
contamnants inthe untreated soil that was proof - of - process test. [16, 20]

Tabl e 2. Feed Soil Concentrations [ 16, 20]

Number of Minimum  Concentration Maximum  Concentration

Constituent Samples (ng/kg) (ng/kg)
Benzo(a)anthracene 3 530 J 1,100
Benzo(a)pyrene 3 420 J 750
Benzo(b)fluoranthene 3 980 1,900
Benzo(k)fluoranthene 3 290 J 440
Chrysene 3 790 890
Dibenzo(a,h)anthracene 3 ND  (380) ND  (770)
Indeno(1,2,3-cd)pyrene 3 290 7 370 I
Aldrin 3 D (460) D (2,300)
4,4'-DDT 3 3,200 4,800
Dieldrin 3 160 J ND  (R,300)
2,378-TCDD  (equivalent) 4 9.93 E-04 1.06 E-02
Benzene 3 ND (6) ND (6)
Chloroform 3 31 ND (6)
1,&-Dichloroethane 3 51 8
1,1-Dichloroethene 3 ND (6) ND (6)
Tetrachloroethene 3 1 70
Trichloroethene 3 ND (6) 6

J- Result is an estinated val ue bel owthe reporting linit.
ND - Not detected (detectionlimt shown in parentheses).

Matri x Characteristics Affecting Treatment Cost or Performance

Table 3 presents the maj or matrix characteristics affecting cost or perfornance for this applica-

tion
Tabl e 3. Matrix Characteristics [9, 20]
Parameter Value Measurement  Procedure
Soil  Classification Silty clays with some sand Not available
Ic)ljgni?ﬁzit and/or Particle Size Nol available
Bulk Density 53-104 Ibs/fi? Not available
Lower Explosive Limit Not available
Moisture  Content 15-207% Not available
pH 1-2 for some feed soils Not available

gll ]e‘g}d ?ﬂlrrerefse or Total Petroleum Nol  available
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Primary Treat ment Technol ogy

Thernal desor ption

Suppl ement al Treat ment Technol ogy

Post-treatment (air) - cycl one, quench,
baghouse, carbon adsorpti on, condenser, and
gas-oi | -water separators.

Post-treatnent (water) - oil/water separation
(usingagravity separator, acoal escingpl ate
system an ol eophi | i ¢ nenbrane packi ng, and
adissolvedair flotation systen), hydrogen
peroxi de oxi dation, sand filtration, and acti -
vated carbon filtration.

Soi | Tech ATP Thermal Desorption SystemDescription and Operation

Syst emDescri ption

The Soi | Tech Anaer obi ¢ Ther nal Processor,
showninFHgure 2, is anobile treatnent
systemconsi sting of six nai n process units,
including asoil pretreatnent system afeed
system an anaer obi c thermal processor unit,
a vapor recovery system a flue gas treat nent
system atailings handling system and a
wast ewat er treat nent system [ 14, 17, 20]

The f eed syst emconsi sts of two feed hoppers
and a conveyor belt. ne feed hopper con-
tai ns the contamnat ed soi | and t he ot her
contai ns clean sand. Thesandis fedtothe
ATP unit during systemstartup and shut down
periods, and acts as a heat carrier. [14, 18]

The ATPunit is arotary kiln whi ch contains
four separate internal zones separated usi ng
proprietary sand seal s. As showninFHgure 3,
these i ncl ude the preheat, retort, conbustion,
and cool i ng zones. The feed enters the
preheat zone where it i s heated to approxi -
nat el y 450°F and mi xed, vapori zi ng wat er,

vol atil e organi cs, and sone semvol atile
organics. Thesolids thenenter theretort zone
where they are heated to atarget tenperature
range of 950 to 1, 200°F, causi ng vapori zation
of heavy oil s and sone t hermal cracki ng of
hydr ocarbons, resultinginthe fornation of
coked sol i ds and decont ani nat ed sol i ds. The
solids fromthe retort zone then enter the
conbust i on zone wher e coked sol i ds are
conbust ed. A portion of the decontam nat ed
solidsarerecycledtotheretort zoneviaa
recycl e channel . The recycl i ng of these solids
hel ps to mai ntai n an el evated tenperature in
theretort zone. The decont am nated sol i ds

renai ning i n the conbusti on zone enter the
cool i ng zone where they are cooled to a
specifiedexit tenperature. [14, 18]

The vapor recovery systemconsi sts of two
paral | el systens. e systemcondenses

wat er and vapor s fromt he preheat zone of
the ATP unit and consi sts of acycl one, a
condenser, and a gas-oi | -water separator. The
ot her syst emcondenses wat er and vapor s
fromtheretort zone and consi sts of two

cycl ones, ascrubber, afractionator, acon
denser, and a gas-oi | -wat er separator. Gon-
densed wat er fromthe vapor recovery system
istreatedinanon-site wastewater treatnent
syst emwhi ch consi sts of the fol | ow ng pro-
cesses:

B Ql/water separation (usingagravity
separator, a coal esci ng pl at e system
an ol eophi |'i ¢ menbr ane packi ng, and
adissolvedair flotati onsysten);

B Hydrogen per oxi de oxi dati on;
B Sondfiltration; and
B Carbon adsor ption.

The fl ue gas treat nent systemconsi sts of a
cycl one wi th fi nes conveyor, flue gas quencher
chanber, baghouse wi th dust conveyor, acid
gas scrubber, and activated carbon unit. This
syst emr enoves particul ates and trace hydro-
carbons fromt he fl ue gas exiting t he conbus-
tion zone of the ATP. F nes fromt he baghouse
and cycl one are nixed wth the treated sol i ds
exitingthe ATPunit. Thetreatedfluegasis

rel eased to t he at nosphere. [ 14, 18]
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Il TREATMENT SYSTEM DESCRI PTION (CONT.) NN

To On-Site

Treated Solis Stockpile
(Hold for QA/DC Verification)

Wasle Off Tank

Figure 2. ATP Schematic [19]

FLUE GAS
DISCHARGE ]
\ COOLING ZONE I COMBUSTION ZONE ] SAND SEAL
— ete——  ——— e —— ew———— - /_
- FLUE GAS -

| — ~

LOW TEMP. STEAM

CARI
AND HIDFROCA B‘oi“ PREHEAT ZONE RETORT ZONE \

.\ |\
SAND SEAL \ ‘
. \ HYDROCARBON
FEED ———=— ———— AND STEAM
] EVOLVED STEAM VAPORS FLOW
AND ORGANICS \ t
\ \-: AUXILIARY
\ 1 [ N BURNERS
: 1 [ [
™ HoT saND RECYCLE N
. ( : ~= COMBUSTION
SPENT SAND I‘ ) AR FLOW
COKED_SAND

TREATED SOLIDS _F
KILN END SEALS (TYP.)

Figure 3. Sinplified Sectional D agramsShow ng the Four Internal Zones [14]
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Il TREATMENT SYSTEM DESCRI PTION (CONT.) NN

Soi | Tech ATP Thermal Desorption SystemDescription and Operation (cont.?

RPF\053.pm5\1115-04.pm5

Thetailings (treated solids) hand i ng systemis
used to cool and renove treated solids from
the ATP. Thetreated solids exitingthe ATPare
guenched wi t h process and scrubber wat er
and transported to storage pi |l es usi ng bel t and
screw conveyors. [14, 18]

Treated soi | was backfilledonsite. The soil
was pl aced i n trenches that were used for a
soi | vapor extraction system The vendor
statedthat thisareaw || be capped. [21, 22]

The prinary i nnovati ve features of this ATP
unit arethe four internal zones and t he use of
proprietary sand seal s at each end of the
retort zone whi ch are desi gned to nai ntai n an
oxygen-free environnent intheretort zone.
The oxygen-free environnent inthe retort
zone hel ps to prevent the oxi dati on of hydro-
carbons and coke. [ 14, 18]

System Qperation

Soi | Tech conduct ed a pr oof - of - pr ocess
performance test prior tofull-scal e operation
to denonst rat e conpl i ance wth soil treat-

nent cl eanup goal s and st ack gas eni ssi on
per f or mance standards. Four test runs (sam
pl i ng wi ndows) wer e conpl et ed during t he

proof - of - process test. [20]

Sul fur dioxide (SO) control was aparticul ar
concerninthis application because of con-
cerns with SO, em ssions and t he i npact of
SO, on corrosion of process equi prent and
on t he pHof aqueous condensat e streans.
Several SO, control nethods were used
duri ng t he proof - of - process and ful | - scal e
operations, includingline (calci umoxi de)
addition, caustic sol ution, desorption, recov-
ery of el enental sul fur under anaerobic
condi ti ons, and wet scrubbi ng of ATPfl ue
gasses. [20]

During full -scal e operation of the ATP system
12,839 tons of soil and sedi nent were
treated. Average throughput was approxi -
nately 6.5 tons/ hr, and average on-1ine

avai | abi | ity was approxi natel y 62 percent. The
wast ewat er fromthi s systemwas treated and
di scharged to a sanitary sewer. [17,20]

Operating Paraneters Affecting Treatnent Cost or Performance [ 14, 20]

Table 4 1ists the naj or operating paraneters
affecting cost or perfornance for this technol -
ogy. Val ues neasured for these paraneters
during t he proof - of - process period are i n-
cludedinthistable. Autonatic waste feed
shutof f control s

wer e used for key

est abl i shed perfornance criteriafor flue gas
stack emssions and for treated soi | . Based on
these results, EPA approved the conti nued
operation of the ATP systemat t hese t arget
operating conditions.

Tabl e 4. Qperating Paraneters [ 14, 20]

oper ati ng param

eters, i ncl udi ng Parameter Value Measurement Procedure
Preheat and Retort Zone . . . . . .

retort and conbus- Residence  Time Approximately 5 minutes Engineering  design  calculations

tion zone terrper a- Preheat Zone Temperature 411.9-446.1°F Thermocouples in preheat zone

tures and preheat
retort, and conbus-
ti on zone pressures.

Retort Zone Temperature
Combustion Zone Temperature
Cooling Zone Temperature
The dat a col | ect ed
duri ng t he proof - of -
process peri od
indicated that the
ATP SySt emnet all Combustion Zone Pressure

Stack Gas Exit Temperature

System Throughput

Preheat Zone Pressure

Retort Zone Pressure

Stack Gas Flow Rate

1,009.9-1,034.1°F Thermocouples in retort zone
1,386.0-1,412.0°F

623.8-688.8°F Thermocouples in cooling zone

7.84-10 tons/hr .
using a truck scale

-0.10 inches water column Pressure to electrical transducer
-0.12 inches water column Pressure to electrical transducer
-0.08 inches water column Pressure to electrical transducer
135°F Thermocouples in stack
8,200 acfm @ 450°F Orifice Plate  Flowmeter
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Il TREATMENT SYSTEM DESCRI PTION (CONT.) NN

Ti el i ne

Thetinelinefor thisapplicationis presentedin Tabl e 5.

Table 5. Tineline [4, 5, 14]

Start Date Fnd Date Activity
12/82 — Pristine added to National Priorites List
— 817 RI/FS  conducted
12/87 — ROD  signed
3/90 — ROD amended
11/93 3/94 Thermal desorption completed
11/93 11/93 Three day proof—of—process test conducted

Bl TREATVENT SYSTEM PERFORMANCE I

Cl eanup Goal s/ St andar ds

An Expl anation of S gnificant O fferences treatnent of on-site soils and sedi nents at
(ESD), which arrended the 1990 RCD, identi - thesite.
fied the cl eanup goal s shown in Tabl e 6 for

Tabl e 6. A eanup Goal s [6]

Constituent Cleanup Goal (ug/kg)
Total Carcinogenic PAHs* 1,000
Aldrin 15
DDT 487
Dieldrin 6
2,3,7.8-1CDD  (Equivalent)** 0.990
Benzene 116
Chloroform 2,043
1,2-Dichloroethane 19
1,1-Dichloroethane 285
Tetrachloroethane 3,244
Trichloroethane 175

*Total Carcinogeni c PAHs are defined as the total of benzo(a)anthracene, benz(a)pyrene,
benz(b) f I uorant hene, benz(k)fl uoranthene, chrysene, di benzo(a, h)ant hracene, and

i ndeno( 1, 2, 3- cd) pyr ene.

**d eanup goal for 2,3,7,8-TCDD (Equi val ent) taken fromTreated Soil Anal ytical Results.
[16]

Wi | e the RODand ESD di d not speci fy stack gas emssions. Inaddition, aDestruction and

gas enissi on standards, standards for stack Renmoval Efficiency (DRE) of 99. 99%was
gas emi ssi ons were establ i shed for t he proof - required to be denonstrated for PAHs and
of - process peri od duri ng project pl anni ng. pesticidesinthis application [20]

Tabl e 7 |i sts perfornance standards for stack
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B TREATMENT SYSTEM PERFORMANCE (cCONT.) NN

C eanup Coal s/ St andards (cont.)

Tabl e 7. Proof-of - Process Tests Stack Gas Em ssi ons Performance St andards [ 20]

Parameter Performance Standard

0.015 grains per dry standard cubic foot

RPF\053.pm5\1115-04.pm5

Particulates

Opacity

Total Dioxin and KFuran Emissions
Hydrogen  Chloride

Total Hydrocarbons (THC)

Sulfur Dioxide

(gr/dscf) corrected to 7% oxygen
<207
<30 nanograms (ng)/dscm @ 7% 0
<4 lbs/hr
- <20 ppm corrected to 7Z 0
166 gm/sec

Treat nent Performance Data [ 16, 20]

Tabl e 8 sunmari zes the resul t s of the anal ysi s
of treated soil from40 of the 44 piles. Data on
t he m ni rumand naxi mrumconsti t uent
concentrations are present ed; data on anal ysi s

by soi|l pileisincludedin Appendix A Sam
pl i ng was performed bet ween Novenber 1,
1993 and March 4, 1994. No data were
reported for four of the piles (nos. 34-37).

Tabl e 8. Treatnent Perfornmance Data [ 16]

Minimum Maximum
Number Soil Cleanup Goal Concentration Concentration

Contituent Piles Analyzed (ug/keg) (ug/keg) (ug/keg)
Benzo(a)anthracene 40 ND  (370) ND  (370) ND  (400)
Benzo(a)pyrene 40 ND  (370) ND  (370) ND  (400)
Benzo(b)fluroanthene 40 ND (370 ND  (370) ND  (400)
Benzo(k)fluroanthene 40 ND  (370) ND  (370) ND  (400)
Chrysene 40 D (370) D (370) ND  (400)
Dibenzo(a h)anthracene 40 ND  (370) ND  (370) ND  (400)
Indeno(1,2,3-cd)pyrene 40 ND  (370) ND  (370) ND  (400)
Total Carcinogenic PAHs 40 1000 ND ND
Aldrin 40 15 ND(43) ND(49)
4,4 -DDT 40 487 ND (8.6) 9.6
Dieldrin 40 6 ND  (4.0) 4.8
ig:&g&igﬁD 40 0.9 0.000028 0.0123
Benzene 40 116 ND (5) 9
Chloroform 40 2043 ND (5) 9
1,2-Dichloroethane 40 19 ND (5) ND  (6)
1,1-Dichlorcethane 40 285 ND (5) ND (6)
Tetrachloroethane 40 3244 ND (5) ND (6)
Trichloroethane 40 175 ND (5) ND (6)

ND - Not detected (detectionlimt shown in parentheses).
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Treat nent Perfornmance Data (cont.)

Per f or mance st andards and anal ytical results
for sel ected paraneters i n stack gas eni ssi ons

duri ng t he proof - of - process tests as present ed

inTable9. Air nodel I'ing usingthe | CST-2

nodel , was conduct ed t o assess ground | evel
concentrations of specific netal s and ot her
conpounds.

Tabl e 9. Stack Gas Em ssions Resul ts fromProof - of - Process Tests [ 20] .

Parameter Performance Analytical ~Results

Particulates

Total Dioxin and Furan
Emission

Total Hydrocarbons (THC)

Sulfer Dioxide

0.015 grains per dry standard cubic foot
(gr/dscf) corrected to 7% oxygen

Opacity _<R07%

<30 nanograms (ng)/dscm @ 7% 0 2

Hydrogen  Chloride <4 Ibs/hr

_ <20 ppm corrected to 7% O )

<0.00078 gr/dsct @ 7% 0

<R0%

0.26 ng/dsem @7% 0  (wndow no.1);
2,3,7,8-TCDD equivalent = 0.013
ng/dsecm @ 7% 0

0.00851 - 0.0144 Ibs/hr

2

56 - 8.8 ppm (occasional spikes over
20 ppm*)

16.6 gm/sec <1 gm/sec

*Waste feed to the ATP was di sconti nued when THC concentrati ons exceeded 20 ppm THC spi kes
(above 20 ppn) were attributed by the vendor to burner mal function causi ng unconbust ed propane fuel

tobe enmtted fromthe stack

To assess conpl i ance wi th t he 99. 99%DRE f or
PAHs and pesti ci des duri ng t he proof - of -
process period, surrogate organi c conpounds
wer e added to the feed soi|l in w ndownum
bers 2, 3, and 4 of the proof - of - process test.
1, 2, 3-Tri chl or obenzene was used as a surro-
gate to represent PAHs, and chl or onet hyl -

Performance Data Assessnent

benzene (benzyl chl oride) was used as a
surrogat e for pesticides. Theresults of the
testing showed a 99. 99%( f our - ni nes) DRE for
1, 2, 3-trichl or obenzene i n w ndows 2 and 3
(six-nines inw ndow4) and 99. 999%(fi ve-

ni nes) DREfor benzyl chlorideinw ndows 2,
3, and 4.

Areviewof the treatnent perfornmance datain
Table 8indicates that the cl eanup goal s for al
constituents were net for the 40 pil es of
treated soil that were anal yzed. The perfor-
nance dat a showt hat t he t echnol ogy re-
noved six of the 11 targeted constituents to
level s at or bel owthe detectionlint. Qily
4,4 -0, dieldrin, 2 3,7,8 TAD(equival ent),
benzene, and chl orof ormrenmai ned i n t he
treated soi|l abovethedetectionlimt, at

naxi numconcentrationlevel s of 4.8t09.6

Y kg.

For the seven PAHconstituents anal yzed, this
t echnol ogy was ef f ecti ve i n renovi ng t hese

constituentstothe reported detectionlint
(400 ug/ k).

Areviewof the stack gas en ssi ons sanpl i ng
results, presentedin Tabl e 9, showthat during
t he proof - of - process tests, all stack gas

em ssi ons per f or nance st andar ds wer e net .
Qccasi onal THC spi kes wer e neasur ed at

| evel s greater than the perfornance standard
of 20 ppm The vendor attributed these THC
spi kes t o burner nal functi on whi ch caused
unconbust ed propane fuel to be emtted from
the stack.
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Il TREATMENT SYSTEM PERFORVANCE (CONT.) I

Performance Data Conpl et eness

Treat nent perfornmance data are avail abl e for for assessingthe concentrationsinfeed soil
assessi ng the concentrati ons of indi vi dual and st ack gas ai r enissi ons fromt he proof - of -
constituentsin40of 44 soil pilestreated, and process test.

Performance Data Quality

Proj ect specifications were preparedfor this Soi | sanpl es wer e anal yzed usi ng SW 846
appl i cati on by Gonest oga- Rover s Associ at es Met hods 8270, 8080, 8290, and 8240. No
(CRA) . The renedi al action was noni tored by exceptions tothe Q¥ QCobjectives were
RAfor the PRPs. not ed by the vendor for this application.

Bl TREATMENT SysTEM cosT I

Procurenment Process

The PRPs contract ed wi t h Canoni e Envi ron- Rovers Associ at es was sel ected by the PRPs to
nental Services Gorp. tothernal ly treat soil noni tor the renedi al action. [20] No addi -
and sedi nent at this site. Ganonie contracted tional informationis avail abl e onthe conpeti -
wth Soil Techto performthe thernal treat- tive nature of the procurenent process.

nent portion of the project. Conestoga-

Treat nent Syst em Cost

No i nfornati on was avai | abl e on treat nent systemcost at the tine of this report’s preparation.

Vendor | nput

Accordingtothetreat nent vendor, ingeneral, Particlesize
the costs for treatnent usingthe Soil Tech ATP
syst emvary dependi ng on t he character of the
waste naterial, wthtreatnent costs rangi ng
from$150 t o $250 per ton for a 10 ton/ hr

ATP system The factors identified by the

vendor that affect costs incl ude:

Hydr ocar bon cont ent ;
Mit eri al handl i ng characteristics; and

Chemical characteristics.

Vendor estinates for nobilization and deno-
_ _ bilizationcosts for a10-ton per hour system
B Misture content of feed naterial; range from$700, 000 to $1. 5 nillion. [17]

Il oBsERVATIONS AND LESsoNs LEARNED S

Per f ormance QObservati ons and Lessons Lear ned

B  Thernal desorption usingthe ATP | evel s of seven additional constituents
systemwas effectiveintreating tothereported detectionlimt of 400
contamnantsinsoil at the Fristinesite Mg kg.

tolevel s bel owthe cl eanup goal s. In
addition, level s of sixof the 11
targeted constituents were reduced to
concentrations at or bel owthe re-
ported detectionlinits.

B A stack gas ai r emssion perfornance
standards were net inthis applica-
tion, including standards for particu
lates, opacity, dioxinsand furans,
hydr ogen chl ori de, THC, and SOZ.

B  Thernal desorption usingthe ATP Sur rogat e conpounds wer e used to
systemwas al so ef fecti ve i n reduci ng verify conpliance for a 99. 99%DRE
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Per f ormance QObservati ons and Lessons Lear ned

for PAHs and pesticides (1, 2, 3-
trichl orobenzene for PAHs and
chl or onet hyl benzene f or pesti ci des).

O her (Observati ons and Lessons Lear ned

Qccasi onal THC spi kes wer e nea-
sured at | evel s greater thanthe
per f or mance st andar d; t he vendor
attribut ed t hese spi kes t o burner
nal f uncti on.
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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 and by t he t echnol ogy vendor. Mention of trade nanes
for comrmercial products does not constitute endorsenent or recomrendation for use.
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