RPF\042.pm5\0728-01.pm5

THAgriculture & Nutrition Conpany Superfund Site—Page 1 of 17 —

COST AND PERFORMANCE REPORT
ll EXeCUTI VE  sUMVARY I

Thi s report presents cost and perf or mance
datafor athernal desorptiontreatnent
applicationat the THAgriculture &Nutrition
(THAN) Gonpany Superfund site in A bany,
Georgia. Sockpiledsoil contamnatedwth
organochl ori ne (QOOL) pesti ci des was treat ed
as part of arenoval action. Thisproject is
notabl e for beingthe first full-scal e thernal
desorptiontreatnent application of soil
contai ning a mxture of AL pesticides at a
Qperfund site. Inaddition, aninterlock
process control systemwas used to nonitor
process par anet er s.

The THAN si te, used fromt he 1950s t o 1982
for pesticide fornul ati on and st orage, was
placed onthe National PrioritiesList (NL) in
1989. I n March 1992, BEPAissued a Lhi | ateral
Admini strative Gder (UAQ to THANfor a soil
and debris renoval actionat thesite. An
estimated 4,300 tons of soil wth concentra-
tions of total QO pesticides equal to or
greater than 1, 000 ng/ kg was excavat ed and
stockpiled at thesite Initialy, thestockpiled
soil wastobetransportedtoanoff-site
incinerator for treatment. However, because
the actual vol une of stockpil ed soil was over
four tinestheinitial estinate of 1,000 tons,
on-site thernal desorption, wth subsequent
pl acenent of treated soils on-site, was used.

The WAOest abl i shed a treat nent goal of |ess
than 100 ng/ kg for total GO pesticidesinthe

treated subsurface soil. ATreatability Variance
(TV), receivedin Qtober 1992, all owed the
treatedsoil tobeplacedonsite after treat-
nent and requi red a m ni mumreducti on of
90%i n concentration of specific QL pesti -
cides. Ar emissionlimtations for the thernal
desor ber stack gas were est abl i shed t hr ough
negoti ationwth BPA

The ful | -scal e thernal desorption system
operated fromJuly to Cct ober 1993 and was
used to treat approxi mately 4,300 tons of
contamnated soi | . Total QOL pesti cide
concentrationsinthetreated soil at THAN
ranged from0. 009 to 4. 2 ng/ kg during t he
full -scal e operation, wth an average concen-
tration of 0.5065 ny/ kg. Average renoval
effici enci es achi eved for the four target QL
pesti ci des were greater t han 98 percent.

Prior tofull-scal e operation, a process shake-
down and pr oof - of - process per f or nance t est
ver e conducted to verify t he ef fecti veness of
the operating conditions. Inaddition, a
shakedown pret est was conduct ed t o eval uat e
the naterial s handl i ng portion of the system

Based on a petition for rei nbursenent, the
cost for thermal desorption at THAN was
approxi nately $1. 1 mllion, incl udi ng approxi -
nat el y $850, 000 i n costs directly attributed
totreatnent activities (correspondingto
$200/ton of soil treated).

Bl s TE 1 NFORMATI ON I

I dentifying I nformation

Treat ment Application

THAgriculture &Nutrition Gonpany Super -
fund Ste
A bany, Georgi a

Action MenorandumDat e Not avail abl e

Type of Action: Renoval

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

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

Duration of Action: March 1992 - February
1994

Peri od of Qperation: July to Qct ober 1993
Quantity of Soil Treated During Application:
4, 318 tons
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Bls TE | NFORVATI ON (CONT. ) I

H storical Activity that Generated Contani-
nationat the Ste: Agricultural Pesticides
Formul ation and S or age

Cor respondi ng SI C Code: 2879 (Pesti ci des
and Agricul tural Chemical s, Not H sewhere
Qassified)

Wast e Managenent Practice that Contrib-

ut ed t o Cont am nati on: Manufact uri ng
pr ocess

Ste Hstory: The 7-acre THAgriculture &
Nutrition Gonpany (THAN facilityis|ocated
inA bany, Gorgia, as showhinHFgurel Fom
the md-1950s until 1967, the site was used
by ot her conpani es for the storage and

formul ation of pesticides. Typical activitiesfor
formul ati ng pesti ci des i ncl uded preparati on of
dry and I'i qui d fornul ations, and bl endi ng
pesti ci des w th sol vents. THAN pur chased t he
sitein 1967 and conti nued pesti ci de for mil a-
tion operations until 1978. The site was used
by THAN as a storage and di stri buti on cent er
until 1982. [3]

In 1982, the Georgi a Environmental Protection
O vision (&D deternminedthat the soil and
groundwat er at the site were contan nat ed
prinarily wth GOl pesti ci des and sol vents as
aresult of siteactivities. Thesitewas pl aced
onthe National Priorities List (NL) inMrch
1989. [ 3]

Regul atory Context: | n response to a UAO

i ssued by BPAin March 1992 for a soil and
debri s renoval action, THAN excavat ed soi |
fromar eas where a 50 ng/ kg concentrationin
surface soil s and 100 ng/ kg concentrationin
subsur face soi |l s of total A0.s was exceeded.
Atotal of 29,000 tons of contam nated soi l
and debri s wer e excavat ed fromt hese ar eas.
Approxi nat el y 4, 300 tons of excavat ed soi |
was stockpi ledonsite for further treat nent.
Initiallythe stockpiledsoil wasto betrans-
portedtoan off-siteincinerator for treatnent.
However, because t he actual vol une of
stockpi | ed soi | was over four tines greater
thantheinitial estinate of 1,000tons, on-site
thernal desorption, wth subsequent pl ace-
nent of treated soils on-site, was used. The
stockpi | ed soi | was identifiedas containing

| i sted hazardous wastes w th RCRA wast e
codes PO37 (diel drin), P123 (toxaphene),
W61 (DOT and net abol i tes), UL29 (1i ndane),
and W239 (xyl enes). The renai ni ng 24, 700
tons were di sposed of f-site. [3]

k
1 Agricultuéand Nutrition

Superfund Site
Albany, Georgia

Fgurel Ste Location

ATV, received fromEPA Regi on 4 on Cct ober
27, 1992, set treatnent standards for on-site
thermal desorption of the stockpil ed soils and
approved a pl an t o pl ace and cover thernal | y
treated soils onsitewthamni numof 2 feet
of cleansoil. Inaddition, air emissions |imts
vere establ i shed for the thernal desorber
stack gas. [3]

Prior toapproval of thefull-scal erenediation
wor k pl an, THANwas requi red t o show pr oof -
of - process i n a perfornance test. Ashake-
down pretest was perforned to eval uate t he
nateri al s handl i ng portion of the system The
pr oof - of - process per fornance test was runin
Jul'y 1993. Based on t he proof - of - pr ocess
performance test results, BPARegion 4

provi ded t he requi red approval to conduct
full-scaletreatnent activitiesinAugust 1993.
Ful | -scal e treat nent activities beganin August
1993 and concl uded i n Cct ober 1993.

Denobi | i zation of the unit was conpl eted in
January 1994. [4, 8, 9]
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Bl SITE | NFORVATION (CONT.) [

Site Logistics/Contacts

Si te Managenent: PRP Lead Contractor:

. Mrk Reri
Oversi ght: EPA Proj ect Manager
On- Scene Coordi nat or: WI l'ians Environnental Services, Inc.
R Donal d R gger 2076 Wst Park Pl ace
US Enwironnental Protection Agency St one Mount ai n, Geor gi a 30087
Regi on 4 (404) 498-2020

345 Qourtland Sreet, NE
Atlanta, Georgi a 30365
(404) 347-3931

Proj ect Oversight:

WilianL Troxler, PE

Focus Environnental , | nc.

9050 Executive Park Drive, Suite A-202
Knoxvi | | e, Tennessee 37923

(615) 694- 7517

B vATRI X DESCRI PTI ON I

Matri x Identification

Type of Matrix Processed Through the Treat ment System Soil (ex situ)

Cont am nant Characteri zation

Pri mary Contam nant Groups: Hal ogenat ed organochl ori ne (ACL) pesti ci des, or ganophos-
Q gani ¢ Pesti ci des phorus (@P) pestici des, pol ychl ori nat ed

bi phenyl s (PMBs), chl ori nat ed her bi ci des
(Gk), volatileand semvoal atil e organics, as
wel | as inorganics. [3] The QL pesti ci de
constituents were anal yzed usi ng EPA Met hod
8080.

THAN conduct ed an Rl bet ween Decenber
1990 and Sept enber 1991 i ncl udi ng soi |,
groundwat er, and ot her nedi a sanpl i ng.
nstituentsidentifiedat thesiteincluded

Matri x Characteristics Affecting Treatment Cost or Performance

Li sted bel owin Table 1 are the naj or natrix provi ded bel owin Tabl e 2. The soi | was
characteristics affecting cost or perfornance, descri bed as contai ni ng | arge cl unps of cl ay.
and t he val ues neasured f or each. The i npact of highclay content material on

t he systemoperationis di scussed inthe
Ther mal Desor ption SystemDescription and
(peration sectionof thisreport.

Soeci fic particlesizedistributiondatawere
neasured for the stockpi |l ed soil and are

Table 1. Mtrix Characteristics [13]

Measurement Table 2. Particle Sze Dstributionof Sockpiled Soil [13]
Parameter Value Method
Soil Classification i i illi istributi
Not  Provided . Particle  Size  (millimeters) Distribution (percent)
Clay Content and/or Particle Size 0 - 0.074 08-12
Distribution B2 Telbls 2
: 0.074 - 0.149 5.6 - 8.0
Bulk Density 125.8 to 129.7 .
lbs/fe Not  Available
0.149 - 0.297 184 - 204
Lower Explosive Limit Not Available
. 0.297 - 0.590 21.2 - 22.0
Moisture  Content 13t0 19% ASTM D2216
pH 5.7 to 6.2 ASA #9 0.590 - 1.19 122 - 124
Total Organic Carbon (TOC i
g (Toc) 0.2 to 0.23% Not  Available 119 - 2.38 36.8 - 41.0
Oil and Grease or Total Petroleum .
Hydrocarbons Not  Available —

\)‘\\\ensn,‘&
. . U.S.ENVIRONMENTAL PROTECTION AGENCY

() Office of Solid Waste and Emergency Response
M & Technology Innovation Office



RPF\042.pm5\0728-01.pm5

THAgriculture & Nutrition Conpany Superfund S te—Page 4 of 17 —

ll TREATMVENT SYSTEM DESCRI PTI ON I

Primary Treat ment Technol ogy Suppl ement al Treat ment Technol ogy
Type Types
Ther mal Desor ption Pretreatment (Solids): Screening

Post - Treat ment (Air): Baghouse, Quench, Ar
ool er, Induced Draft Fan, Carbon Adsor pti on,
Condenser

Post - Treat ment ( Sol i ds): Quench

Post - Treat ment (Wt er): Carbon Adsorption

Thermal Desorption Treatnent SystemDescription and Operation [8, 10]

The WI |i ans Envi ronnental Servi ces, |nc. (APQ unit. The acti vat ed carbon beds were
Thermal Desorption Processing Lhit (TPY #1, regenerated of f site.

usedtotreat soils at the THANSsi te and shown

inHgure 2, consisted of afeedsystem a Aninterlock process control systemwas
countercurrent rotary desorber, and a cool i ng utilizedto naintain operation of the TPU#1
systemfor thetreated soil. Of-gasses were systemwithinallowabl e linits. Inthe event
rout ed t hrough a baghouse, a water quenchi ng that any of thelinits were breached, the
unit, areheater, and a vapor phase carbon i nterl ock systemwas desi gned to aut onati -
adsor ption bed, as shownin Figure 2. Quench cal ly shut down the feed system Paraneters
wat er was rout ed t hrough a | i qui d- phase noni tored on ei t her an i nst ant aneous or

car bon adsor ption bed. Treated solids from rol ling average i ncl uded the el enents i sted
t he syst emwer e m xed wi t h baghouse fi nes inthefollowngtable. Gitoff conditions for
and redeposited on site. Of-gases were the i nterl ock systemare al so shown bel ow
vent ed t o t he at nospher e t hr ough a st ack, on Table 3.

after treatnent intheair pollutioncontrol

Vent to
Process Atrosphere

Vapor-phase
Carbon
Adsorption

A

»| Baghouse Quench chuggerF»‘ Reheater )
Off-gas I—
Fines
Fuel / A Voporphase
Untreated Adsorption
Soil
Liquid-phase
Carbon
Load Cell = Adsorption
Screenl»| Conveyor 3 P
Vapors 3
o Cooling Water
L Storage
Treated Solids
< Cooling
Treated Solids

FHgure 2. WIlians Environnental Services, Inc.
Thermal Desorption Unit, TPU#1 Wsed at THAN Faci lity, A bany, Georgia [ 8]
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I TREATMENT SYSTEM DESCRI PTION (CONT.) I

Thermal Desorption Treatnent SystemDescription and Qperation (cont.)

Table 3. Interlock SystemQutoff Qonditions [9]

Interlock System Process Parameter Cutoff

Condition Type of Monitoring and/or Cutoff

Minimum Desorber Exit Gas Temperature

Maximum Desorber Exit Gas Temperature

Maximum Soil Feed Rate 7.8

Minimum Treated Soil Exit Temperature

Minimum Quench Recycle Liquid Pressure

Maximum Quench Exit Gas Temperature

Minimum  Baghouse Differential Pressure
Power Failure

Maximum Stack Gas Total Hydrocarbons

l-inch water column

250°F 1-minute time delay

Instantaneous, vent opens, automatic
waste feed shutoff

510°F

tons/hour 20-minute  rolling  average
875°F 20-minute  delay
5 psi 5-minute time delay

Instantaneous, vent opens, automatic
waste feed shutoff

200°F

Instantaneous

= Instantaneous, vent opens

100 ppmv 20-minute  rolling  average

A process change was nade prior tofull-scal e
treatnent activities based on autonatic
cut of fs during t he proof - of - process perfor-
nance test. Insufficient fan capacity triggered
several cutoffs based on t he naxi numrotary
dryer pressure of 0.00inches of water; the fan
was repl aced prior to conducting full -scal e
treatnent activities.

The TPU #1 f eed systemconsi sted of a
shaker screen, a conveyor belt, and an aut o-
nated | oad cel | that was connected to the

i nterl ock system The shaker screen renoved
clay clunps and ot her naterial greater than
3/4inchinsizefromthe soil stockpile. These
cl ay cl unps were crushed usi ng a front -end

| oader and re-introduced i nt o t he desor ber .

The TPU#1 soi | treatnent unit consisted of a
countercurrent flowrotary dryer, a propane-
fired burner unit, aprinary nover unit, and a
soi | quench system The desorber was a
direct-fired, rotating, inclinedcylindrica drum
5feet indi ameter and 22 feet inlength, and
was const ruct ed froma conbi nati on of
carbon steel and stainl ess steel. The prinary
burner was rated at 21, 000, 000 Bt u/ hr and
firedwthpropaneinair. Acentrifuga fan

nai nt ai ned a negat i ve pressure t hrough t he
desor ber w th an average fl owof 15, 056
actual cubic feet per mnute (acfnm. The

bur ner gas enhanced t he vol ati |l i zati on and
transport of organi c contaninants fromthe
soi | . Desorption was enhanced by the drums

rotationaswell asinterna flightsthat lifted
and spilledsoilsinthe heated regi ne of the
dryer. Actual soil exit tenperatures duringthe
per f or mance test were measur ed bet ween
833 and 1, 085°F. Treated soils exited at the
burner end of the unit via a screwconveyor
where they were mixed with fines fromthe
baghouse and quenched wi t h process wat er
t o0 suppress dust enissions. Anegative
pressur e was nmai nt ai ned t hr oughout t he
transport systemto capture vapors fromthe
guenchi ng process. The screw conveyor

di scharged the treated sol i ds to a st acki ng
conveyor for stockpiling. Thetreated soil was
deposited on site.

The TPU #1 exhaust gas treat nent system
consi sted of a baghouse, a quench chanber, a
m xi ng chanber, areheater, aninduced draft
fan, and a vapor - phase car bon adsor pti on
system The of f-gases were fed into a pul se

j et baghouse, whi ch consi sted of an encl osed
series of fine-neshclothfilters torenove
particul ates. The baghouse oper at ed at
tenperatures up to 500°F and a nmaxi numair -
to-clothratioof 5 1. The baghouse fines were
di schar ged fromt he hoppers vi a a conveyor
systemtothetreated soils transport unit. The
baghouse of f - gases wer e t hen quenched by

fl ash evaporati on of water i n a quench cham
ber, whi ch cool ed t he gas to t he adi abati c
saturation tenperature of 165°F. The exhaust
gas fromthe quench unit was passed t hr ough
a demster, and then cool ed t o 140°F by
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B TREATMENT SYSTEM DESCRI PTION (CONT.)

Thermal Desorption Treatnent SystemDescription and Qperation (cont.)

nmixi ng wth anfient air. To control potential
condensat i on, the gases were then reheat ed
to 150°F and fed t hrough a paral | el dual - bed
(12, 000 pounds per bed) carbon adsorption
system The treat ed of f - gases were t hen
vented to t he at nospher e t hr ough a 45 f oot
vertical stack.

Aportion of the quench wat er was recycl ed
back to the spray nozzl es i nthe spray tower at
arate of approxi nately 30 gpm Thi s recycl e
was nmonitored for pHand for the presence of
aci d gases. Caustic soda (50%NaCH was
added when neutral i zati on was necessary. The
renai ni ng quench water was treated with a

I i qui d- phase car bon adsor pti on syst emand
then stored for useincoolingtreatedsoils.

Bot h the | i qui d- and vapor - phase car bon

adsor ption beds were regenerated of f site at
Véstates Carbon i n Parker, Arizona.

Prior tofull-scal e systemoperation, a shake-
down pret est and pr oof - of - process perfor -
nance test were conduct ed usi ng 268 t ons of
t he st ockpi | ed soi | . The shakedown pr et est
was used to eval uate the naterial s handl i ng
portion of the system During the pretest,

| arge cl unps of clay were foundinthe soil
stockpile, andwereidentifiedas apotential

pr obl emf or abt ai ni ng good heat transfer in

t he desorber. A shaker screen was added to the
systemtolint nmaterialsto3/4inchinsizeprior
to the proof-of performancetest. [8]

The proof - of - process perf or mance t est was
conducted at the THANfacility on July 22, 23, and
25, 1993. Four runs were conduct ed on appr oxi -
nat el y 152 tons of the st ockpil ed soil s to denon-
stratethat the soil couldbetreatedtothetarget

| evel s whil e not exceedi ng ai r enissi ons set for the
renedi ati on. Onh average, the soil feedrate was
8.3 tons per hour, soil tenperaturewas 1, 000°F,
and t he exhaust tenperature was 319°F. The
resutsindicatedthat all treatedsoil target level s
coul d be net whil e not exceedi ng the ai r stan-

dar ds.

Full-scaletreatnent activities at the THANfacility
began on August 12, 1993, and conti nued unti |
Qct ober 1993. Sanpling and anal ysi s of soils
beneat h t he st ockpi | e area and i n t he area ar ound
the thernal desorption systemoccurred after the
full-scal etreatnent was conpl eted to verify that
all soilsonsiteabove BPA s acti on | evel s had been
treated.

The treated soi | s were pl aced on site as was
stipuatedinthetreatability vari ance. Rersonal
protective equi pnent, debris, and construction
waste were | andfilled at a Chem cal Véste Man-
agenent facility in Garlyss, Louisiana. Denobiliza-
tion of the unit was conpl eted i n January 1994.

Operating Paraneters Affecting Treatnent Cost or Performance [ 8 and 10]

Li sted bel owin Tabl e 4 are the nmaj or operating paraneters af fecting cost or perfornance for
thernal desorption and the val ues neasured for each during thi s treatnent application.
Table 4. (perating Paraneters [8, 10]

Parameter

Value

Stack Gas Air Flow Rate

Soil Residence Time per Pass

Number of Passes

System  Throughput

Temperature of Soil Exiting Heating Chamber
Heating Chamber Exhaust Gas Temperature
Baghouse Differential Pressure

Maximum Quench Exhaust Temperature
Minimum Quench Recycle Liquid Pressure
Carbon Adsorption Inlet Gas Temperature
Minimum APC System Purge Rate

Minimum APC System Water Supply Pressure

Heating Chamber Maximum Operating Pressure

15,056 acfm (average)
0.0 inches water column

15 minutes
1
729 to 9.5 tons/hour
833 to 1,080oF
284 to 33RaF
1.8 to 2.2 inches water column
2000F
5 psig
141 to 1500F
1 gpm
20 psig
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B TREATMENT SYSTEM DESCRI PTION (CONT.)

Ti el i ne

Atinelinefor thisapplicationis shownin Tabl e 5.

Table 5. Tineline[8]

Start Date End Date Activity
Mid-1950s 1982 Pesticide formulating and storage operations conducted at site.
GEPD conducted initial site visits and identified soil and groundwater
October 1982 1989 contamination. THAN conducted studies to evaluate the nature and
extent of contamination.
Removed and disposed of 10,400 tons of soil and debris at a hazardous
July 1984 September 1984 )
waste  landfill.
March 1989 — THAN placed on National Priorities List.
March 1992 — EPA issed a Unilateral Administrative Order for removal action.
April 1992 — Disposal of 24,700 tons of soil and debris at a hazardous waste landfill.
June 1992 — Bench-scale treatability study for thermal desorption.
October 1992 — Treatability =~ Variance  granted.
July 1993 — Full-scale  Proof-of-Process  Performance  Test.
August 1993 October 1993 Full-scale treatment  activity.
January 1994 — Demobilization completed.

Bl TREATMENT SYSTEM PERFORMANCE I

Cl eanup Goal s/ St andar ds

d eanup goal s for the thernal desorption scaletreatnent activities are shown bel owin
applicationat THMWwere identifiedina Table 6. [9, 11, 12] The constituents i ncl uded

Narch 1992 UAO. An Cct ober 1992 TV inthe paraneter “Total GO Pesti ci des”
provi ded addi tional treatnent requirenents i nclude al drin, al pha-BHG beta-BHC delta-

for thesoil, and negotiations w th BPAest ab- BHC |indane, chlordane, DDT, DOD, DDE,

i shed ai r enissi on standards for the proj ect. dieldrin, endosulfan!, endosul fanll, endrin,
The treat nent requirenents for both the and t oxaphene. [3]
pr oof - of - process per f or mance test and ful | -

Table 6. Treatnent Requirenents [9, 11, 12]

Required  During Required  During
Proof-of-Performance Full-Scale Treatment
Constituent/Parameter Soil Cleanup Goal Source Test Activity
4,4'-DDT >90% measured Treatability Variance
reduction  in v v
concentration
Toxaphene >90% measured Treatability Variance
reduction  in v v
concentration
BHC-alpha >90% measured Treatability Variance
reduction  in v v
concentration
BHC-beta >90% measured Treatability Variance
reduction  in v v
concentration
Total OCL Pesticides <100 mg/kg Unilateral Administrative
Order and Treatability v v
Variance
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Bl TREATMENT SYSTEM PERFORMANCE ( CONT.) I

O eanup Goal s/ St andards (Cont.)

A r emission standards for stack gas THG H1, and parti cul at es were establ i shed i n negoti ati ons
wth BPA as shownin Table 7.

Table 7. Air Emssion Sandards [ 8]

Required  During Required  During
Air  Emission Proof-of-Performance Full-Scale Treatment
Constituent/Parameter Standards Source Test Activity
Stack Gas Total 100 ppmv Negotiations with EPA v v
Hydrocarbons (operating
par anet er)
HCI Mass Emission Rate <4 Ibs/hr Negotiations with EPA v
Stack Gas Particulates <0.08 gr/dscf Negotiations with EPA v
Toxaphene As shown on Georgia Guideline for
Figure 3 Ambient  Impact
Assessment of Toxic Air v
Pollutant ~ Emissions
4,4'-DDT As shown on Georgia Guideline for
Figure 4 Ambient  Impact v
Assessment of Toxic Air
Pollutant ~ Emissions

Addi tional Information on Goals [3, 9]

RPF\042.pm5\0728-01.pm5

Soi | cl eanup goal s wer e devel oped i n two
stages. Agoal of 100 ng/ kg for total QL
pesti ci des on a dry-wei ght basi s was first
providedinthe UMQ Additional goal s for
neasur ed reducti ons i n concentration of
target constituents were then devel oped for a
TV based on Superfund LDR Qui de #6B -
otaininga Soil and Debris Treatability Vari -
ance for Renoval Actions (Directive 9347. 3-
06BFS). Soil cl eanup goal s required to be
denonst rat ed duri ng t he proof - of - process
perfornancetest andfull-scaletreatability
activity included a nm ni numreduction of 90%
i nconcentration of BHC (al pha and bet a),

4,4' -DDT, and t oxaphene; and | ess t han 100
ny kgtotal QO pesticidesinthetreatedsoil.
S nce t he st ockpi | e had been charact eri zed
and 90%r educt i on had been achi eved duri ng
t he performance test, no feed sanpl es were
required for col l ectionor anal ysi s during the
full-scal e operation, providedthat the system
operated w t hi n t he proposed operating

condi ti ons agr eed upon by THAN and EPA

Air enissi on standards wer e devel oped
t hrough negoti ations with BPA S ack gas

particul ates and H1 enissionratelinits were
based on requi renments in 40 GFR Part 264. 343
(whi ch provi des standards for inci nerator ems-
sions). ATHCenission limt of 100 ppnv based
on a 60-mnute rol | i ng aver age was devel oped by
BPA usi ng t he fol | ow ng assunpt i ons:

1 Feedsoil containing approxi nately 1%
total organic material, such as hunic
naterials;

2 Astack gas fl owrate of 56,420 | bs/hr (dry
basi s), or 1,947 nol s/ hr; and

3 The APC syst emachi evi ng a r enoval
ef fi ci ency of between 93%and 96%f or
non- et hane hydr ocar bons.

Air emi ssions standards for toxaphene and DOT
wer e devel oped based on conpl i ance with
Georgi @ s Quidel i nes for Anbi ent | npact Assess-
nent of Toxic Air Pol | utant Enissions. The at-
tached graphs (F gures 3 and 4) show ng accept -
abl e anbi ent concentrations for toxaphene and
COT wer e devel oped based on site-specific air
en ssi on nodel i ng conducted at the THAN si te.
The concentrati ons shown on the graphs are a
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Il TREATMENT SYSTEM PERFORMVANCE (CONT.) I

Additional Information on Goals [3, 9] (Cont.)

function of THAN s operating schedul e and ai r
pol | ution control equi pnent renoval effi -
ciency. For exanpl e, at the naxi numoper at -

AAC Concentration vs. Operating Schedule

1.8E-03
8 hours/dax, 5 dayslweek
1.6E-03
1.4E-03 12 hours/day, 5 days/week
1.2E-03
Acceptable \
o A 1.0E-03 12 hours/day, 7 days/week
Concentration
(mg/m3)
8.0E-04 s
24 hours/dax, 5 daxs/week
6.0E-04 -
|24 hours/day, 7 days/week
4.0E-04 + TOXAPHENE \

2.0E-04 '
90 91 92 93 94 95 96 97 98 100

Required Toxaphene Removal Efficiency in APCE System

Fi gure 3. Toxaphene AAC Val ues vs. Qperating Schedul e

Treat nent Performance Data [ 8]

i ng schedul e of 24 hours per day, 7 days per
week, the required renoval efficiency shown
on F gure 3 for toxaphene is 96 percent.

AAC Concentration vs. Operating Schedule

5.0E-03
8 hours/day, 5 days/week
4.0E-03 —
3.0E-03 s
12 hoursldax, 5 daxslweek
Acceptable T
Ambient
Concentration
(mg/m3) 2.0E-03 12 hours/day, 7. days/week.
24 hours/day, 5 days/week
1.0E-03 m24 hours/day, 7 days/week
e p——
0.0E+00

90 91 92 93 94 95 96 97 98 99 100
Required DDT Removal Efficiency in APCE System

Fi gure 4. DDT AAC Val ues vs. Qperating Schedul e

Perfornmance data for the thernal desorption

treatnment applicationat THANI ncl ude proof -

of - process perfornmance test dataresults and

full-scaletreatnent activity dataresults. These
dataare presentedinthe fol | ow ng tabl es.

Soi | dat a were obt ai ned during t he proof - of -
pr ocess per f or nance test by col | ecti ng pro-
cess sanpl es of untreated and treated soil .
(ne conposi t e sanpl e was col | ect ed per run,
consi sting of grab sanpl es col | ected at ap-
proxi nately 15-ninute interval s during treat -
nent operations. The sanpl es were col | ect ed
usi ng procedures i n BPA SW846, “Test Mt h-
ods for Bval uating Sol i d Vst e, Physi cal /

Cheni cal Met hods.” Each conposite sanpl e
was anal yzed usi ng EPA Met hod 8080 for OCL
pesti ci des.

Data presented i n Tabl e 8 represent the
aver ages of the four conposite sanpl es
col l ected during the four runs conduct ed
duri ng pr oof - of - process per f or nance t est .

Air enissions data for stack gas Q0L pesti -

ci des fromt he proof - of - process per f or mance
test were obtai ned t hrough sanpl i ng activities
conduct ed usi ng EPA s Modi fied Met hod 5
Sanpling Train. Sack gas particul ates and HJ
wer e measur ed usi ng EPA's Met hod 5 Sam
pling Train, and stack gas total hydrocarbon
concentrati ons were noni tored with a con-

ti nuous em ssi on noni toring (CBV) system
usi ng EPA Met hod 25A. Dat a wer e col | ect ed
duri ng each of the four runs fromthe proof -
of - process perfornmance test, and are pre-
sented in Tabl e 9.

Soi| datawere obtai ned during the full-scal e
treatnent activities by collectingand

conposi ting sanpl es of treated soils and are
presented in Tabl e 10. Atotal of 18 conposite
sanpl es were col | ected and anal yzed for OOL
pesti ci des usi ng EPA Met hod 8080.

Average untreated soil concentrations pre-
sented i n Tabl e 10 are val ues fromt he proof -
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Il TREATMENT SYSTEM PERFORMANCE ( CONT.)

Treat nent Perfornmance Data (cont.)

Tabl e 8. Proof - of - Process Perfornance Test Soil Data [ 8]

N A= Not Applicable.

Average Average Treated Soil Average
Untreated  Soil Concentration(b) Percent
Concentration (mg/kg) Range of Percent Removal
Constituent/Paramet Cleanup Goal (mg/kg) Removal (%) (%)(c)
Aldrin N/A Not  available(a) <0.017 Not available >98.64
BHC-alpha >90% measured 1
reduction in <0.017 >92.6 to >99.7 97.84
concentration
BHC-beta >90% measured 4.5
reduction in <0.017 >92.4 to 99.81 97.89
concentration
BHC-delta N/A Not  available(a) <0.017 Not available >08.28
Lindane N/A Not  available(a) .
<0.017 Not available >98.50
(BHC-gamma)
Chlordane-alpha N/A Not  available(a) <0.017 Not available >98.50
Chlordane-gamma N/A Not available(a) <0.017 Not available >98.50
Dieldrin N/A Not  available(a) <0.033 Not available >08.34
4,4-DDD N/A Not  available(a) <0.033 Not available >98.50
4,4'-DDE N/A 9.48
2.94 0.0 to 98.98(d) Not
available(d)
4,4'-DDT >90% measured 212.6
reduction in <0.017 >99.6 to >99.99 99.89
concentration
Endosulfan N/A 9.33 <0.033 Not available >99.65
Endosulfan 11 N/A Not  available(a) <0.017 Not available >08.64
Endrin N/A Not  available(a) <0.033 Not available >98.64
Toxaphene >90% measured 257.7
reduction in <1.70 >97.0 to 99.72 98.98
concentration

(a) An average of the four proof -of - process sanpl es was not cal cul at ed because one or nore of the constituents was “not

detected” inthe untreated soil sanple.

(b) Goncentrati ons represent the average val ue of treated soil conposite sanpl es.
(c)Average of the four percent renoval s cal cul ated for each sanpl e col | ect ed during four proof - of - per f or nance t est runs.
(d)Anal ytical results indicatedthat 4,4 -DDE concentration increased in Run #3. Therefore, the percent renmoval shown as

0. 0%f or Run #3, and an aver age percent renoval was not cal cul at ed.

Tabl e 9. Proof - of - Process Perfornance Test Air Emssions Data [8, 14]

Average Emission Rate or

Constituent/Parameter Air Emission Standard

Concentration

Range of Emission Rates or
Concentrations

Hydrocarbons

Toxaphene(a)

4,4'-DDT(a)

Stack Gas Total

Stack Gas Particulates

HCI Mass Emission Rate

1.48 ug/m 3

2.96 pg/m 3

100 ppmv

<4 Ibs/hr

<0.08 gr/dscf

11.9 ppmv

0.12 Ibs/hr

0.0006  gr/dscf

0.045 pg/m 3

ND

2.9 to 35.5 ppmv

0.12 to 0.13 Ibs/hr
0.0005 to 0.0007 gr/dscf
Not  available

Not  available

ND = Not Detected.

(a) Allowabl e Anbi ent Air Concentrations were devel oped based on Georgi a' s Qui del i nes for Anbi ent | npact
Assessnent of Toxic Air Pollutant Emssions. Stack enissions cal cul ated fromthe neasured anbi ent concentra-
tions of toxaphene and 4, 4' -DDT were al | ND.
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Il TREATMENT SYSTEM PERFORMANCE (CONT.) I

Treat nent Perfornmance Data (cont.)

Tabl e 10. Full-Scal e Treatnent Activity Soil Perfornance Data [ 8]

Average Average
Untreated  Soil Average Treated Soil Percent
Concentration(a) Concentration Range of Percent Removal
Constituent/Paramet Soil Cleanup Goal (mg/kg) (mg/kg) Removal  (%)(c) (%)(c)
Aldrin N/A Not  available(b) <0.0365 Not available Not available
BHC-alpha 90% measured 1.9
reduction in <0.0399 >91.19 to >99.96 >98.97
concentration
BHC-beta 90% measured 4.5
reduction in <0.0383 >96.22 to >99.98 >99.57
concentration
BHC-delta N/A Not  available(b) <0.0376 Not available Not available
Lindane N/A Not available(b) . .
<0.0365 Not  available Not  available
(BHC-gamma)
Chlordane-alpha N/A Not  available(b) <0.0365 Not available Not available
Chlordane-gamma N/A Not  available(b) <0.0365 Not available Not  available
Dieldrin N/A Not available  (b) <0.0703 Not available Not available
4,4-DDD N/A Not  available(b) <0.0703 Not available Not  available
4,4'-DDE N/A 9.48 <0.4413 Not available >97.67
4,4'-DDT 90% measured 212.6
reduction in <0.0710 >99.85 to >99.99 >99.98
concentration
Endosulfan N/A 9.33 <0.0365 Not available >99.80
Endosulfan I N/A Not  available(b) <0.0703 Not available Not  available
Endrin N/A Not  available(b) <0.0703 Not available Not available
Toxaphene 90% measured 257.7
reduction in <3.6456 >93.40 to >99.97 >99.29
concentration
Total OCL Pesticides <100 mglkg Not available 0.5065 Not available Not available

N A= Not Applicable.

(a) Untreated soi | concentrations shown were measured during the proof - of - process perfornance test (see Tabl e 8),
because sanpl i ng and anal ysi s of untreated soil was not required during full-scal e treatnent activities.

(b) An aver age of the four proof-of -process perfornmance test sanpl es was not provi ded because one or nore of the
concentrations was “not detected.”

(c)Percent renoval cal cul ations used one-hal f (0.5) of the detectionlimt. Data used for these cal cul ations are presented

i n Appendi x B.
of - process perfornance test. Sanpling and Aconpl ete data set for the 18 sanpl es
anal ysi s of untreated soil was not required col | ected and anal yzed during the ful | -scal e
duringfull -scal etreatnent activities, as treatnent activityis providedin Appendi x B

specifiedinBPA s letter of approval fol l owng
t he proof - of - process perf or mance t est .
Treated soi | concentrations shownin Table 3
represent the average concentration of the 18
sanpl es col | ected. Average percent renoval
was cal cul at ed by averagi ng the 18 separat e
val ues for percent renoval of that constituent.
The average treated soi | concentration of total
QCOL pesti ci des of 0.5065 ny/ kg represents

t he aver age of concentrations that ranged
from0. 009 ny/ kg to 4. 2 ny/ kg.

A r enissions data, other than nonitoring of
THCin stack gas, were not requiredto be
col lected during the ful | -scal e treat nent
activities. Because THANnet the treat nent
and eni ssi on st andar ds duri ng t he pr oof - of -
process perfornance test, EPAwas sati sfied
that the established operating paraneters
woul d ensure attai nnent of the additional air
enission goal s during full -scal e treat nent
ativities.
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Il TREATMENT SYSTEM PERFORMVANCE (CONT.) I

Performance Data Assessnent

The cl eanup goal of 100 ng/ kg total OCOL aphene. The i ndi vi dual sanpl e r enoval
pesticidesintreated soils at the THANsite ef fi ci enci es ranged from91. 19%t o 99. 99%
was achi eved by the thernal desorption The treat nent goal of 90%r educti on of
system The average total OOl pesti ci des concentration establ i shed i nthe TVwas
concentrationinthe treated soil was 0. 5065 achi eved for t he speci fi ed constituents.

ny kg duringthe full -scal e treat nent acti vi-

ties The pr oof - of - process perfornance test results

indi cated that air enissions fromthe thernal
Aver age renoval effi ci enci es neasured during desor pti on syst emachi eved t he ai r en ssi on

full-scaletreatnent activities of thethernal standards for particul ate concentrations and

desor ption system(averaged from18 com HJ enissionrates, Acceptabl e Anbi ent

posite sanpl e resul ts) were greater than Goncentrations for 4,4 - DOT and t oxaphene

98. 97%f or BHG al pha, 99. 57%f or BHC bet a, devel oped fromGeorgi @ s Air Toxi cs Qui de-

99. 98%f or 4, 4' - DDT, and 99. 29%f or t ox- lines, and EPA-approved THC concent r at i ons
inthe stack gas.

Performance Data Conpl et eness

Per f or mance dat a avai | abl e fromt he t her nal treated soi | natrix for OO pesticides from
desorption treatnent application at the THAN thefull-scal etreatnent activities. Inthe
facilityinclude soil perfornance test datafrom pr oof - of - process perf ormance test, constitu-

t he pr oof - of - pr ocess per f or mance test and ent concentrations for QL pesticidesin
thefull-scaletreatnent activities, andair untreated soil are natched with treated soil
em ssi ons dat a fromt he pr oof - of - pr ocess concentrations, and |l inked to specific operat-
per f ormance test. These data characteri ze the i ng condi ti ons.

Performance Data Quality

Al sanpl es were anal yzed usi ng BPA- ap- 8080 was not ed; a wi de-bore GC col um was
proved net hods and dat a val i dati on proce- used i nst ead of a packed GC col um.

dures. A QY QCrevi ewwas performed by ) ) ) . .

Wodwvar d- A yde consul tants for THAN and Asingle-point calibrationwas first conducted
by Foy F. Véston, Inc for EPA The resul ts of on t oxaphene but was then reported wth

thi s revi ewi ndi cat ed no techni cal data qual ity good agreenent for afive-point calibration.

concerns. Qne devi ati on fromEPA Met hod

B TREATMENT SYSTEM cosT I

Procurenment Process

E ght vendors were cont act ed by THAN ous wast e (rat her than petrol eumcont am na-
regardi ng the thernal desorption project. tion), vendor availability, equi pnent types,
THAN eval uat ed t he cost esti mates provi ded and anti ci pat ed processi ng rates. Based on
by each vendor for nobilization/ denobil i za- this assessnent, THANcontracted with

tion and per tontreatnent, and al so eval u- WI I'ians Envi ronnental and prepared t he
ated the vendor' s treatability study experi - detai l ed work pl ans for the proj ect.

ence, the vendor' s experience treating hazar d-
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Il TREATMVENT SYSTEM cosT (CONT. ) I

Treat nent Syst em Cost

Treat ment systemcosts were obt ai ned froma
Petition for Rei nbursenent submtted by
THAN t o EPA, as shown bel owin Tabl es 11
and 12. Inorder to standardize reporting of
costs across projects, costs are shownin

Tabl es 11 and 12 accordingto the format for
an i nt eragency V@r k Breakdown S ructure
(WBS). Nocosts werereported for the
followng el enents inthe VBBS |iquid prepara-
tionand handl i ng; training; cost of ownership;

di smantling; sitework; surface water col | ec-
tion and control; groundwater col | ection and
control; air pollutiorn/gas col | ecti on and
control ; solids collectionand contai nnent;

I'i qui ds/ sedi nents/ sl udges col | ection and

cont ai nnent ; dr uns/ t anks/ st r uct ur es/ mscel | a-
neous denol i ti on and renoval ; decont am na-
tion and deconm ssi oni ng; di sposal (ot her
than conmerci al ); disposal (coomercial); site
restoration;, or denwobilization (other than
treatnent unit).

Tabl e 11. Treatnent Cost H ements [ 15]

Cost Elements (Directly Associated with Treatment)

Solids Preparation and Handling (equipment retrofit)

Pads/Foundations/Spill  Control  (asphalt  pad)
Mobilization/Set Up (mobilization)

Startup/Testing/Permits (performance test)

thermal treatment oversight, final report)
Demobilization (demobilization)

TOTAL TREATMENT COST

Vapor/Gas Preparation and Handling (equipment purchase, puffs)

Operation (short-term; up to 3 years) (soil processing, air monitoring services,

Actual or Estimated
Cost  (dollars) ((A) or (E)*

30,000 E

4,885 E

26,373 E

50,000 E

30,000 E
698,738 E

10,000 E
849,996 E

Aver age Cost per Ton: $849,996 + 4,318 tons = $200/ton of soil treated
*Cost data were submtted by THANin a Petition for Rei nbursenent, and have not been eval uated by EPA as of June

15, 1994.

Tabl e 12. Before - Treatment Cost H enents [ 15]

Cost Elements

Actual or Estimated

Cost  (dollars) ((A) or (E)*

sample analyses; and respirable dust analyses)

Mobilization and Preparatory Work (Focus' and Williams' work plan preparation,

. 148,263 E
modeling)
Monitoring, Sampling, Testing, and Analysis (treatability study; Enseco
engineering; untreated soil, treated soil, process water analyses, and puff air 104,319 E

*Cost data were submtted by THANin a Petition for Rei nbursenent, and have not been eval uated by EPA as of June 15,

1994.

Cost Data Quality

An assessnent of cost data quality has not
been conpl eted to date. Cost data were
subnitted by THANin a Petitionfor Reim

bur senent, and have not been eval uat ed by
EPA Regi on 4 as of June 15, 1994.
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B oBseErRVATIONS AND LESsONS LEARNED NS

Cost (bservations and Lessons Lear ned

B Based onapetitionfor reinburse-
nent, the cost for thernal desorption
at THAN was approxi nately $1. 1
ml1ion, including approxi nately

$850,000 for activitiesdirectly
attributedtotreatnent of 4,318 tons
o sal.

Per f ormance QObservati ons and Lessons Lear ned

B The cl eanup goal of 100 ny/ kg total
Q0 pesticidesintreated soils at the
THAN si t e was achi eved by t he
thernmal desorption treatnent system
The average total QCL pesti ci des
concentrationinthe treated soil was
0.5065 ny/ kg during the full -scal e
treatnent activities.

B Average renoval efficiencies nea-
sured during full -scal e treat nent
activities of thethernal desorption
syst em(averaged from18 conposite
sanpl e resul ts) were greater than
98. 97%f or BHG al pha, 99. 57%f or
BHG bet a, 99. 98%f or 4, 4' - DDTI, and
99. 29%f or t oxaphene. The i ndi vi dual
sanpl e renoval effi ci enci es ranged
from91. 19%t 0 99. 99% The cl eanup
goal of 90%r eduction of concentra-
tion establishedinthe TVwas
achi eved for the specified constitu-
ents.

B The proof - of - process perf or mance
test resultsindicatedthat air enis-
sions fromthe thernmal desorption
syst emachi eved t he ai r emi ssi on
standards for particul ate concentra-
tions and H1 enissionrates, Accept-
abl e Anbi ent Goncentrations for 4, 4' -
DDT and t oxaphene devel oped from
Georgi @ s Ar Toxi cs Gui del i nes, and

EPA- appr oved THC concentrations i n
t he stack gas.

B The proof - of - process perf or mance

test successful |y denonstrat ed t hat
certai noperatingconditions (e g,

syst emt hr oughput and soi | exit

t enper at ure) woul d neet the soil
treat nent goal s and ai r enissi on
standards establ i shed for treating soil
fromthe THANsite. Sufficient data
were col lected duringthetest togain
BPA s approval to conduct full-scal e
treatnent activities.

B The bench-scal etreatability study

accurat el y predi cted a renoval
efficiency of greater than 90%w th
ef fective renoval of deconposition
product s.

B The bench-scal etreatability study

provi ded dat a requi red to support a
treatability variance request subnitted
by THANto EPA Regi on | V. The
Treatability Variance, approved by BPA
Region I Vin Cctober 1992, al | oned
THANto place the treated soil s on
site. Thetreatability study al sopro-

vi ded necessary datato sel ect the
thernal desorption tenperature used
inthefull-scal etreatnent application.
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Bl REFERENCES (CONT. ) I
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Anal ysi s Preparation

Thi s case study was prepared for the US Environnental Protection Agency's Gficeof Solid
Vst e and Ener gency Response, Technol ogy | nnovation fice. Assi stance was provi ded by
Radi an Cor porati on under EPA Contract No. 68- V8- 0001.

Il APPENDI X A—TREATABI LI TY STUDY RESULTS [ 2] ]
Treatability Study (ojectives

Treatability Study Duration: achi evi ng great er than 90%renoval ) and to
6/11/92 to 6/ 12/ 92 eval uate the effects of varying tenperature
and resi dence ti ne on pesti ci de renoval

The pur pose of the bench-scal e treatability . . - .
ef ficiency to deternine opti numoperating

test vastodeterninethefeasibility of treating

QCL pesti ci de-cont ami hat ed soi | s fromt he range.

THANSsite using thernal desorption (i.e.,

Treatability Study Test Description

The test was conduct ed by WI|ians Environ- the furnace. F fteen QL pesti ci des and two
nental Services at Deep South Laboratoriesin (P pesticides weretargeted for analysisin
Hormewood, Al abanma. Cont am nat ed soil s deternining the treat nent renoval effective-
fromthe THAN si te (100 grans per batch) ness of thernal desorption using soils from
weretreatedinstatictrays at various resi- the THANsi te.

dence ti mes and tenperatures. The trays were
shal | owpans. The pans were placedin a

nmuf f1 e furnace w th nitrogen used as a purge
gas to el i ninat e organi c vapor saturationin

The ranges sel ected for the operating param
et ers used wer e based on known operati ng
paraneter limts of therotary dryer and t he
physi cal characteristics (boilingpoint and
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Il APPENDI X A-TREATABI LI TY STUDY RESULTS (CONT.) NN

Treatability Study Test Description (cont.)

vol atility) of the GO pesticides present inthe
THANsite soil s. The fol | ow ng t enper at ures
weretested: 500°F, 700°F, and 900°F. Aninitial
tenper at ure of 212°F was used to si mil ate
theentrance of thesoil intotherotary dryer,
where thewater inthe soils arefirst vapor-

i zed. The tenperature was thenincreased at a
rate equi val ent tothe tenperature gradient
present intherotary dryer. Residence tines of
36 and 51 m nut es were sel ected on t he basi s
of therotary dryer’s nornal operating range of
15 to 45 m nutes.

Pesticide Removal Efficiency (%)
Test Temperature (°F) 36-Minute  Residence Time(a) 51-Minute  Residence Time(a)
500 >86.85 >90.28
700 >99.89 >99.90
900 >99.91 >99.91

(a)Residence tine at target soil treatnent tenperature was six mnutes for both scenarios. [8,9]

Treatability Study Perfornmance Data

At aresidence tine of 36 ninutes, pesticide
renoval efficiencies were greater than 99%at
700°F and 900°F. At 500°F, the pesti ci de
renoval efficiency was | ess than 90% How
ever, at aresidencetine of 51 mnutes,

pestici de renoval efficiencies greater than
90%wer e achi eved at al | three test tenpera-
tures. Renoval efficiencies were greater than
99%at 700°F and 900°F and great er t han 90%

Treatability Study Lessons Learned

at 500°F. At atenperature of 500°F, concen-
trations of 4,4 -CDEwere greater inthe post-
treatnent soilsthaninthe pre-treatnent soils.
The vendor attributedthis increasetothernal
deconposition of 4,4 -DDT. It was det er m ned
that at the hi gher tenperatures this additional
deconposi ti on product was renoved as wel | .

The treatability test showed that thernal
desorption was feasi bl e for treat nent of
pesti ci de- cont anmi nat ed soi | s at the THAN

site. Theseresults werefurther validatedin
the ful | -scal e renedi ati on wher e t he cl eanup
goal s were net usi ng thernal desorpti on.
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Il APPENDI X B—FULL- SCALE TREATMENT ACTIVITY sOL DATA [8] N

Total(a)
gamma alpha gamma Endo- Endo- Toxa- ocL
aldrin  alpha BHC beta BHC delta BHC BHC Chlordane  Chlordane  4'4'DDD  4'4' DDE  4'4' DDT  Dieldrin  sulfan |  sulfan II  Endrin phene  Pesticides
Sample 1D (ug’kg) (ug’kg) (ug’kg) (ug’kg) (ug’kg) (ug’kg) (ug’kg) (ug’kg) (ug’kg) (ug’kg) (ug’kg) (ug’kg) (ug’kg) (ug’kg) (ug’kg) (ug’kg)
816-TS-P <6.8 <6.8 <6.8 <6.8 <6.8 <6.8 <6.8 <13 70 <13 <13 <6.8 <13 <13 <680 70
817-TS-P <6.8 <6.8 <6.8 <6.8 <6.8 <6.8 <6.8 <13 53 <13 <13 <6.8 <13 <13 <680 53
819-TS-P <17 <17 <17 <17 <17 <17 <17 <3.3 <3.3 <3.3 <3.3 <17 <3.3 <3.3 <170 ND
829-TS-P-1 <6.8 <6.8 13 <6.8 <6.8 <6.8 <6.8 <13 600 27 <13 <6.8 <13 <13 <680 640
830-TS-P <34 <34 <34 <34 <34 <34 <34 <66 260 <66 <66 <34 <66 <66 <3400 260
902-TS-P-1 <6.8 <68 30 <6.8 <6.8 <6.8 <6.8 <13 490 19 <13 <6.8 <13 <13 <680 1010
906-TS-P-1 <68 <68 <68 <68 <68 <68 <68 <130 820 <130 <130 <68 <130 <130 <6800 820
909-TS-P-1 <68 <68 <68 <68 <68 <68 <68 <130 480 <130 <130 <68 <130 <130 <6800 480
911-TS-P-1 <8.5 <8.5 <8.5 <8.5 <8.5 <8.5 <8.5 <16 57 <16 <16 <8.5 <16 <16 <850 57
913-TS-P-1 <3.4 <3.4 6.1 <3.4 <3.4 <3.4 <3.4 <6.6 36 <6.6 <6.6 <3.4 <6.6 <6.6 <340 42
915-TS-P-1 <17 <17 2.4 <17 <17 <17 <17 <3.3 20 21 <3.3 <17 <3.3 <3.3 <170 25
917-TS-P-1 <6.8 <6.8 <6.8 <6.8 <6.8 <6.8 <6.8 <13 96 <13 <13 <6.8 <13 <13 <680 96
919-TS-P-1 <17 <17 <17 <17 <17 <17 <17 <3.3 13 <3.3 <3.3 <17 <3.3 <3.3 <170 13
1005-TS-P1 <17 <17 <17 <17 <17 <17 <17 <33 u <33 <33 <17 <33 <33 <1700 u
1005-TS-P2 <340 <340 <340 <340 <340 <340 <340 <660 4200 <660 <660 <340 <660 <660 <34000 4200
1006-TS-P1 <68 <68 <68 <68 <68 <68 <68 <130 670 <130 <130 <68 <130 <130 <6800 670
1017-Ts-P1 <8.5 <8.5 <8.5 29 <8.5 <8.5 <8.5 <16 55 9.5 <16 <8.5 <16 <16 <850 55
1020-TS-P1 <17 <17 <17 <17 <17 <17 <17 <3.3 8.8 <3.3 <3.3 <17 <3.3 <3.3 <170 &
No. of Sample 18 18 18 18 18 18 18 18 18 18 18 18 18 18 18
Minimum <17 <17 <17 <17 <17 <17 <17 <3.3 <3.3 <3.3 <3.3 <17 <3.3 <3.3 <170.0
Average <36.5 <39.9 <38.3 <37.6 <36.5 <36.5 <36.5 <70.3 <441.3 <71.0 <70.3 <36.5 <70.3 <70.3 <3645.6
Maximum <340 <340 <340 29 <340 <340 <340 <660 4200 27 <660 <340 <660 <660 <34000
Standard
Deviation 77.2 77.2 76.7 77.0 77.2 77.2 77.2 149.8 948.1 149.6 149.8 77.2 149.8 149.8 7724.2

(a) Total OO pesticides are cal cul at ed fromdet ect ed val ues onl y.
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Not i ce

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

Protecti on Agency under Contract Nunber 68-VB-0001. It has been subject to admnistra-
tive revi ewby BPA headquart ers and Regi onal staff and by t he t echnol ogy vendor. Mention
of trade nanes or commerci al products does not constitute endorsenent or recommenda-

tionfor use.
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