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CERTIFICATE OF SERVICE

I, on oath state that I have served the attachedPetition for Review of Illinois
EnvironmentalProtectionAgencyDecisionby placingacopy in anenvelopeaddressedto:

JohnKim
SpecialAssistantAttorneyGeneral
Illinois EnvironmentalProtectionAgency
1021NorthGrandAvenueEast
P.O. Box 19276
Springfield, Illinois 62794-9276

from OneNorthWackerDrive, Suite4400, Chicago,Illinois, beforethe hourof 5:00 p.m., on
this

11
th Dayof May, 2004.

~
Carolyn S.Hes~T~
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BEFORE THE POLLUTION CONTROL BOARD
OF THE STATE OF ILLINOIS

GLEN’S66, ) RECEIV~CLERK’S OFFICF

Petitioner, ) MAY 11280 ~

v ~ PCB 04- ~ STATE OF ILLlN~:.~Pollution Control bc,~..rc
) (USTAppeal)

ILLINOIS ENVIRONMENTAL )
PROTECTIONAGENCY, )

)
Respondent. )

PETITION FOR REVIEW OF ILLINOIS ENVIRONMENTAL

PROTECTION AGENCY DECISION

Glen’s 66 (“Glen’s 66”), by its attorney,CarolynS. Hesseof Barnes& ThornburgLLP,

pursuantto the Illinois EnvironmentalProtectionAct, 415 ILCS 5/1 et. seq. (the“Act”) and35

Illinois AdministrativeCodeSection 105.400et. seq.,herebyappealscertaindecisionsby the

Illinois EnvironmentalProtectionAgency(the“Agency”).

1. Glen’s 66 (“Petitioner”) was the ownerof a gasolineservicestation that

was located at 209 West Main Street, Coffeen, Montgomery County,.

Illinois (the “Station”). This gasolineservice station had underground

storagetanks(UST’s)on theproperty,which storedgasoline.

2. LUST Incident Number 991539 was obtained following a site

investigation. The site has also been assignedLPC #1350155004-

MontgomeryCounty.

3. On January23, 2003, CW3M, thecontractorhiredby Petitionerto assist

Petitionerwith correctiveactionat the Station,sentto theAgency a High

Priority Corrective Action Plan (“HPCAP”) and Budget to perform
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correctiveaction at the Station. The Agency receivedthe HPCAP on

January23, 2003.

4. On April 8, 2004, the Agency senta letter to Petitionermodifying the

January23, 2003 High Priority CorrectiveAction Planand Budget. (See

Exhibit A.) The letter included a list of modifications made by the

Agency. For themajority of themodifications,theAgency’s letterstated

that modificationswere madebecausethe “costs were not reasonableas

submitted.”

5. It appearsthat, when determiningwhether to consider certain costs

“reasonable,”the Agency used rate sheetseven though the Illinois

Pollution Control Board (the “Board”) had earlier decidedIllinois Ayres

Oil Companyv. IEPA,PCB 03-214, decidedApril 1, 2004. In Ayres,the

Board describedthe rate sheetsas invalid rules and determinedthat the

Boardwasnot obligatedto follow theratesheets.

6. TheAgency’sApril 8, 2004, letteralso disapprovedtheproposedbiomass

injection trenchand piping eventhoughthe Agency had approvedthis

type of in situ treatmentsystemonprior occasions.The Agency’sApril 8,

2004, letter failed to explain why the biomassinjection trenchwasnot

approved.

7. The Agency’s letter of April 8, 2004, providesno additionalinformation

regardingwhy IEPA modified the HPCAPor believesthat costsarenot

reasonable.

[This filing submitted on recycledpaper as defined in 35 Ill. Adm. Code101.202]
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8. Some of the Agency’s modifications also contained the following

sentence: “Pleasenote that additional information and/or supporting

documentationmaybe providedto demonstratethe costsarereasonable.”

9. However,the Agency’sApril 8, 2004 letter also statesthat the Agency’s

decisionis a final decision,appealableto the Illinois Pollution Control

Board. Thus, in order to preservePetitiOner’s rights and to appealthe

Agency’sdecisions,Petitioneris appealingtheAgencydecisionssetforth

in theAgency’sletterdatedApril 8, 2004.

WHEREFORE,Glen’s 66 respectfully requeststhat the Board enteran order

requiringtheAgencyto approvethe High Priority CorrectiveAction PlanandBudgetto

allow thecleanupto proceedat this facility andfor Glen’s 66’s attorneys’feesandcosts

in bringingthisappeal.

Respectfullysubmitted,

Glen’s 66

By: ~
OneofIts Atto&~ys

CarolynS. Hesse,Esq.
Barnes& ThornburgLLP
OneNorthWackerDrive
Suite4400
Chicago,Illinois 60606
(312)357-1313
218439v1
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ILLINOIS ENVIRONMENTAL PROTECTION AGENCY•0 1021 NoRTH GRAND AVENUE EAST, P.O. Box 19276, 5~RINCFIELD,ILLINOIS 62794-9276. 217-782-3397

JAMES R. THQ.\IPSQN CENTER. 100 WEST R.ANDOLPN, SLITE 1 1 -300, CHICAGO. IL 60601. 31 2-814-6020

Roo R BLAGOIEVICH, GOVERNOR RENEE CIpRIANO, DIRECTOR-

217/782-6762

APR 0 8 20D4

CERTIFIED MAIL
7UO~ 3150 0000 1257 O2~

Glen Crocks
900EastColumbia
Litchfield, IL 62056

Re: LPC #1350155004-- MontgomeryCounty
CoffeenlGlen’s66.
209 WestMain Street
LUS.T IncidentNo. 991539
LUST TechnicalFile

DearMr. Crocks:

J~TV~D
~P;. ~. ?D04

Thefllinois EnvironmentalProtectionAgency(illinois EPA) hasre~riewedtheHigh Priority
CorrectiveAction Plan(plan) submittedfor theabove-referencedincident. This plan,dated
January23,2003,was receivedby the flhinois EPA on January23, 2003..Citationsin this Jetter
arefrom theEnvironmentalProtectionAct (Act) and35 illinois AdministrativeCode(35 111.
Adm. Code). .

Pursuantto Section57.7(c)(4)of theAct and35 ill. Adm. Code732.405(c),theplan is modified.
Thefollowing modificationsarenecessary,in additionto thoseprovisionsalreadyoutlinedin the
plan,to demonstratecompliancewith Title XVI of theAct and35 Ui. Adm. Code732:

1. Theinstallationof thebiomassinjectiontrenchandpiping is not approved.

2. Monitoring well MW-i mustbe replaceduponcompletionof the bacicuillingactivities.
Thereplacementwell mustbe sampledaspartof thepost-soilremediationgroundwater
sampling.

3. Groundwatersamplesmustbe analyzedfor lead. A determinationaboutthegroundwater

leadbeingtheresultof backgroundwill be madeuponreceiptof thepost-soilremediation
groundwatersamplingdata.

4. Correctiveactionplansproposingbioremediationmusttakeninto considerationthe
factorslisted in theattachedillinois EPA FactSheet“Feasibility andDesign
Determinationfor ~ioremediation”datedMarch 2004.

Rc~c~cc,w— 4302 North Main Street, Rocktord, IL 61103 —481St 987-7760 • D~sPL,~INES— 951 1 W. Harri,on 5’. De~PI~in~.ft 60018— (84’) 29J-~000
ELCI’. — 595 South Stato, EI~in, II. 60123 — I8~7l608-3131 PEOR4A 5415 N.-Uni,ersity St Peoria, IL 1,11,14 — (309i 693-3483

8uRE~uOF LSNO. PErtsI.A 7620 N University St.. Peoria, IL 6161 ~ — (309) 693-5-562 • CH~MPACr~— 3175 South First Street, ChamoaiKn. IL. 61530— :21
— 4500 5. Sixth Street Rd.. SprlngfieldIL 62706—121 ‘I 786-6892 • COLLL\~VILLE— 2009 “al) Street, Collinsville. IL 62234 — ElSt ~ 5.1 2(3

MARION — 2309 W. MaIn SL, Suite 116, Marion. IL 62959 — (618) 993-7200
EXHIBIT

P’tIN FE~QN REc”-cLeo PAPF,R
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Pleasenotethat all activities associatedwith theremediationof this releaseproposedin theplan
mustbe executedin accordancewith all applicableregulatoryandstatutoryrequirements,
includingcompliancewith theproperpermits.

In addition, thebudgetfor theHigh PriorityCorrectiveActionPlanis modifiedpursuantto
Section57.7(c)(4)of theAct and35 111. Adm. Code732.405(c). Basedon the modifications
listed in Section2 of AttachmentA, theamountslisted in Section 1 of AttachmentA are
approved. Pleasenote that thecostsmustbe incurredin accordancewith theapprovedplan. Be
awarethat theamountofreimbursementmaybe limited by Sections57.8(e), 57.8(g)and57.8(d)
of the Act, aswell as35 flI. Adm. Code732.604,732.606(s),and 732.611.

Pleasenotethat,if theowneror operatoragreeswith the illinois EPA’s modifications,submittal
of an amendedplanandior budget,~fapplicable,is not required(Section57.7(c)(4)of the Act

and35 111. Adm. Code732.503(f)). Additionally,pursuantto Section57.8(a)(5)of the Act and
35 1.11. Adm. Code732.405(e),if reimbursementwill besoughtfor any additional coststhat may
be incurredasaresultof the illinois EPA’s modifications,an amendedbudgetmustbe submitted.

NOTE: Amendedplansand/orbudgetsmustbe submittedandapprovedprior to the issuanceof
a NoFurtherRemediation(NFR) Letter,.Costsassociatedwith a plan orbudgetthat havenot
beenapprovedprior to theissuanceof an NFR Letterwill not be reimbursable.

All future correspondencemustbesubmittedto:

• illinois EnvironmentalProtectionAgency
BureauofLand - #24
LeakingUndergroundStorageTankSection
1021 NorthGrandAvenueEast
PostOfficeBox 19276
Springfield, IL 62794-9276

Pleasesubmitall correspondencein duplicateandincludetheRe: block shownat thebeginning
of this letter.

An undergroundstoragetanksystemowneror operatormayappealthis decisionto the. illinois
Pollution ControlBoard. Appealrights areattached.

Thedevelopmentof risk-basedremediationobjectivesmaybe appropriateto demonstrate
adequateprotectionofhumanhealthandtheenvironmentfor this LUST incident. Engineered
bamers,institutionalcontrolswhich prohibit theuseofgroundwateraspotablewater, landuse
restrictions,environmentallandusecontrols,or highwayauthorityagreementsmaybe
appropriateat this facility to provideadequateprotectionfor humanhealthandtheenvironment.

Personnelof theillinois EPA LeakingUndergroundStorage (LUST) Section would be glad to
holdameetingor telephoneconferencewith you andyourenvironmentalconsultantto review
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theitemsdiscussedin this letterandto discusscorrectiveactionoptionsavailableto you
pursuantto theEnvironmentalProtectionAct (Act) asamendedby PublicAct 92~O554on June
24. 2002, theLUST regulations(35Iii. Adrn. Code731 and 732)andtheTieredApproachto
CorrectiveAction Objectives(TACO) rules(35 111. Adm. Code742).

If you haveany questionsor needfurtherassistance,pleasecontactthe illinois EPA project
manager,SteveJones,at 217/524-1253.

Sincerely, . ~j?Fr’~Tp~[)~
~

Iny:P~
HemandoA. Albarracin
Unit Manager
L.eaking UndergroundStorageTank Section
Division of RemediationManagement
Bureauof Land

HAA:~Glen’s66(991539)CAP 1.doc

Attachments: AttachmentA
• illinois EPA FactSheet“Feasibility andDesignDeterminationfor

Bioremediation”datedMarch2004
AppealRights

C: CW3M Company,Inc.
Division File



AttachmentA

Re: LPC~#l350155004-- MontgomeryCounty
CoffeerilG.len’s66
209 WestMain Street
LUST IncidentNo. 991539
LUST TechnicalFile

Citations in this attachmentare from theEnvironmentalProtectionAct (Act) and 35 illinois
AdministrativeCode(35 1111. Adm. Code).

SECTION 1

Thebudgetwaspreviouslyapprovedfor:

$12,274.00 InvestigationCosts
$3,569.00 Analysis Costs

$10,400.00 PersonnelCosts
$535.00 EquipmentCosts

$2,037.26 FieldPurchasesandOtherCosts
• $1,837.12 HandlingCharges

As aresultof the illinois EPAs modification(s)in Section2 of thisAttachmentA, thefollowing
amountsareapproved:

$3,205.00 InvestIgationCosts
$3,853.00 AnalysisCosts

$14,948.00 PersonnelCosts
$807.00 EquipmentCosts

$199,298.22 • Field Purchasesand OtherCosts
$9,723.06 HandlingCharges

Therefore,thetotal cumulativebudgetis approvedfor:

$15,479.00 InvestigationCosts
$7,422.00 AnalysisCosts

$25,348.00 PersonnelCosts
$1,342.00 EquipmentCosts

$201,335.48 Field PurchasesandOtherCosts
$11,560.18 HandlingCharges

SECTION2

1. $10.00for an adjustmentin mobilizationcosts. TheIllinois EPA hasdeterminedthat
thesecostsarenot reasonableas submitted(Section57.7(c)(4)(C)of theAct and35 111.
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Adm. Code732.606(hh)).Oneof theoverall goalsof thefinancialreview is to assure
that costsassociatedwith materials,activities,and ~ervicesarereasonable(35 III. Adm.
Code732.505(c)).Pleasenote that additionalinformationand/orsupporting
documentationmaybeprovidedto demonstratethecostsarereasonable.

2 $122.00for an adjustmentin costsfor monitoringwell materials. The Illinois EPA has
determinedthat thesecostsarenot reasonableassubmitted(Section57.7(c)(4)(C)of the
Act and35 Ill. Adm. Code732.606(hh)).Oneof the overall goalsof the financialreview
is to assurethat costsassociatedwith materials,activities, andservicesarereasonable(35
ill. Adm. Code732.505(c)).Pleasenotethat additionalinformation andlorsupporting
documentationmaybeprovidedto demonstratethecostsarereasonable.

3. $5.00for an adjustmentin costsfor pH sample.Theillinois EPA hasdeterminedthat
thesecostsarenot reasonableassubmitted(Section57.7(c)(4)(C)of theAct and35 Ill.
Adm. Code732.606(hh)).Oneoftheoverall goalsof thefinancialreviewis to assure
thatcostsassociatedwith materials,activities, andservicesarereasonable(35III. Adm.
Code732.505(c)). Pleasenotethat additionalinformationand/orsupporting
documentationmaybeprovidedto demonstratethecostsarereasonable

4. $7.00 for an adjustmentin costsfor painterfilter sample. TheIllinois EPA has
determinedthat thesecostsarenot reasonableassubmitted(Section57.7(c)(4)(C)of the
Act and35 LU. Adm. Code732.606(hh)).Oneof theoverall goalsof thefinancialreview
is to assurethat costsassociatedwith materials,activities, andservicesarereasonable(35
Ill. Adm. Code732.505(c)).Pleasenotethat additionalinformation and/orsupporting
documentationmaybeprovidedto demonstratethecostsarereasonable.

5. $5.00for an adjustmentin costsfor flashpoint sample.Theillinois EPAhasdetermined
that thesecostsarenot reasonableas submitted(Section57.7(c)(4)(C)of theAct and 35
1.11. Adm. Code732.606(hh)).Oneof theoverall goalsof thefinancial reviewis to assure
that costsassociatedwith materials,activities, andservicesarereasonable(35 III. Adm.
Code732.505(c)).Pleasenote that additional informationand/orsupporting
documentationmaybeprovidedto demonstratethecostsarereasonable.

6. $1,880.00for an adjustmentin costsfor biofeasibilitysampletesting. TheIllinois EPA
hasdeterminedthattheseCostsarenot reasonablea.ssubmitted(Section57.7(c)(4)(C)of
theAct and 35 Lii. Adm. Code732.606(hh)).Oneof theoverall goalsof thefinancial
review is to assurethat costsassociatedwith materials,activities, and servicesare
reasonable(35 111. Adm. Code732.505(c)).Pleasenotethat additionalinformation
and/orsupportingdocumentationmaybe providedto demonstratethecostsare
reasonable.

7. $63.277.00for an adjustmentin personnelcosts. TheIllinois EPA hasd~.rxniri~dthat
P~

0,~~~~
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thesecostsarenot reasonableassubmitted(Section57.7(c)(4)(C)of the Act and35 Ill.
Adm. Code732.606(hh)).Oneof the o~’erallgoalsof the financialreview is to assure
that costsassociatedwith materials,activities, andservicesarer~asonab~e(35 111. Adm.
Code732.505(c)).Pleasenotethat additionalinformationand/orsupporting
documentationmay be providedto demonstratethecostsarc reasonable.

8. $175.00for an adjustmentin PJD (photoionizationdetector)costs. Theillinois EPA has
determinedthat thesecostsarenot reasonableassubmitted(Section57.7(c)(4)(C)of the
Act and35 DL Adm. Code732.606(hh)).Oneof theoverall goalsof the financialreview
is to assurethat costsassociatedwith materials,activities,andservicesarereasonable(35
DL Adm. Code732.505(c)).Pleasenotethat additionalinformationand/orsupporting
documentationmaybe providedto demonstratethecostsarereasonable.

9. $21.00for anadjustmentin costsfor measuringwheel. TheIllinois EPA hasdetermined
that thesecostsarenot reasonableas submitted(Section57.7(c)(4)(C)of the Act and35
UI. Adm. Code732.606(hh)).Oneof theoverall goalsof thefinancialreviewis to assure
that costsassociatedwith materials,activities,andservicesarereasonable(35 Ill. Adm.
Code732.505(c)).Pleasenotethat additionalinformationand/orsupporting
documentationmaybeprovidedto demonstratethecostsarereasonable.In addition,
thesecostsareindirectcorrectiveactioncosts~Indirect correctiveactioncostsfor
personnel,materials,service,orequipmentchargedasdirectcostsareineligible for
paymentfrom theFund(Section57.5(a)of theAct and35 III. Adm. Code732.606(v)).

10. $21.00for an adjustmentin costsfor EncoreSamplerTool. Theillinois EPA has
determinedthatthesecostsarenot reasonableas submitted(Section57.7(c)(4)(C)of the
Act and35 Dl. Adm. Code732.606(hh)).Oneof theoverall goalsof thefinancialreview
is to assurethat costsassociatedwith materials,activities,andservicesare reasonable(35
UI. Adm. Code732.505(c)).Pleasenote that additionalinformationand/orsupporting
documentationmaybe providedto demonstratethecostsarereasonable.In addition,
thesecostsareir~dircc~correctiveact~orjcosts. Indirect correctiveactioncOStS for
personnel,materials,service,or equipmentchargedasdirect costsareineligible for
paymentfrom theFund(Section57.5(a)ofthe Act and35 111. Mm. Code732.606(V)).

11. $2,921.20for an adjustmentin mileagecosts. The illinois EPA hasdeterminedthat these
costsare not reasonableas submitted(Section57.7(c)(4)(C)ofthe Act and 35 111. Adm.
Code732.606(hh)).Oneof the overallgoalsof thefinancial reviewis to assurethat costs
associatedwith materials7activities, andservicesarereasonable(35 ilL Adm. Code
732.505(c)).Pleasenote that additional informationand/orsupportingdocumentation
maybe providedto demonstratethecostsarereasonable.

12. $400.00for an adjustmentin costsfor building demolition andasbestosinspection. The
Illinois EPAhasdeterminedthat thesecostsarenot reasonableas submitted(Section
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57.7(c)(4)(C)of theAct and35 LII. Adm. Code732.606(hh)).Oneof the overall goalsof
the financialreviewis to assurethat costsassociatedwith materials.activities, and
servicesarereasonable(35 III. Adm. Code732.505(c)). Pleasenotethat additional
informationand/orsupportingdocumentationmaybeprovidedto demonstrat~the costs
arereasonable.

13. $3,015.10for an adjustmentin costsfor soil excavation,transportationanddisposal.The
Illinois EPA hasdeterminedthat thesecostsarenot reasonableassubmitted(Section
57.7(c)(4)(C)of the Act and35 IlL Adm. Code732.606(1±)).Oneof the overall goalsof
the financialreviewis to assurethat costsassociatedwith materials,activities. and
servicesarereasonable(35 Dl. Adm. Code732.505(c)).Pleasenote that additional
informationand/orsupportingdocumentationmaybeprovidedto demonstratethecosts
are reasonable.

14. $28,617.22for an adjustmentin costsfor backfilling. TheIllinois EPA hasdetermined
that thesecostsarenot reasonableas submitted(Section57.7(c)(4)(’C)of theAct and 35
Ill. Adm. Code732.606(hh)). Oneof theoverall goalsof thefinancialreviewis to assure
that costsassociatedwith materials,activities,and servicesarereasonable(35 Iii. Adm.
Code732.505(c)).Pleasenote thatadditionalinformationand/orsupporting
documentationmaybe providedto demonstratethe costsarereasonable.

15. $1,500.00for art adjustmentin costsforbiomassinjection trench. The installationof the
biomassinjection trenchis not approved. Thesecostsarefor activitiesin excessof those
necessaryto meettheminimumrequirementsof Title XVI of theAct (Section57.5(a) of
theAct) and35 111. Adrn.Code732(Section732.505(c)). Costsfor correctiveaction
activitiesandassociatedmaterialsor servicesexceedingthe minimumrequirements
necessaryto complywith theAct arenot eligible for reimbursementfrom theFund(35
ill. Adm. Code732.606(o)).

S~len’s66(991539)CAP 1.doc
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Appeal Rights

An undergroundstoragetankowneror operatormayappealthis final decisionto theIllinois
Pollution ControlBoardpursuantto Sections40 and57.7(c)(4)(JD)of theAct by filing apetition
for ahearingwithin 35 daysafterthe dateof issuanceof the final decision. However,the35-±iv
periodmaybeextendedfor aperiodof time not to exceed90 daysby writtennoticefrom the
owneror operatorandtheIllinois EPA within the initIal 35-dayappealperiod. If theowneror
operatorwishesto receivea 90-dayextension,awritten requestthat includesa statementof the
datethefinal decisionwasreceived,alongwith a copyof this decision,must be sentto the
Illinois EPA assoonas possible.

For informationregardingthefiling of an appeal,pleasecontact:

DorothyGunn,Clerk
illinois PollutionControlBoard
Stateof illinois Center
100WestRandolph,Suite11-500
Chicago,]L 60601
312/814-3620

For informationregardingthe filing of an extension,pleasecontact:

illinois EnvironmentalProtectionAgency
Division ofLegalCounsel
1021 North GrandAvenueEast
PostOffice Box 19276
Springfield, IL 62794-9276
217/782-5544



Illinois Bureau of Land March 2004
S Environmental 102~North Grand Avenue East

Protection Agency Springfield, lUinois 62794-9276

Feasibility and Design Determination for Bioremediation

Purpose

This documentis designedto aid in thereviewof sitesproposingbiorernediation
asameansof correctiveaction. Eachfeasibility anddesigncriteriamustbe
consideredin the designofa correctiveactIonplanproposingbioremediation.

General Applicability

ContaminantPlurn~
Soil andgroundwatercontaminantplumeshouldbe defined.

FreeProduct:
FreeProductshouldnot be presentin areato beremediated

HydraulicConductivity: -

Should be greaterthan 1 X 1 0’. All contaminatedsaturatedzonesmust be tested.

pH Qfgroundwater:
Shouldbe between6.0 and8.0. Testedfrom upperfoot of groundwater,within
areaofhighestimpact.

Total Microbial Plate Count:
Onesoil samplemustbe takenat orbelow thegroundwatersurface,locatedin an
areaoflittle orno impact. Resultsshouldbe greaterthan 1,000CPU (colony
formingunits).

Soil Porosity:
Onesoil samplefroi-n thecontaminatedzoneshould be analyzedto determinesoil
porosity.

HeavyMetals:
Resultsfor heavymetalsshouldbe below 10mg/I for iron; 20 mg/I fo~copper:20
mg/i for zinc,and900 mg/I for lead. Additionally, total heavymetalsshould not
exceed2500 mg/i.

Oxv~enDemand:
For comaminaniplumes01 acreor less. l\’e borinus should be mpl~t~d~nd
groundwo~terandsoil samplescollected. Onehorinu should be 10c.neLl at the

highestgradientof theplume.onefrom lowest itradient.and threeacrossthe
centerof theplume. Thesesamplesshouldbe testedfbr Total Petroleum
Hydrocarbon.ChemicalOxygenDemand,andHeavyMetals.

Contaminantplumeslar~er than1/2 acre shouldaddonemore boring (OnC soil
andonegroundwzaersample)peradditional ~ acre.

~ G~ ~~-=-J



D~~nConsiderations

DetermineMassof Contaminants
• Themassofcontaminants(measuredby thehigheramountofTotal Petroleum-

Hydrocarbons(TPH) or ChemicalOxygenDemand(COD)) to be treatedmustbe
determinedin both soil arid groundwater.Samplingwill determinethe
concentrationof contaminantspresentin thesoil andgroundwater.To estimate
thetotal amountof oxygenrequiredto remediatethecontaminants,thefollowing
examplecart befollowed:

Assumeaverageconcentrationin soil and groundwater(TPH or COD) = 10 ppm
Assumevolumeofcontaminatedmass(sizeofplume) in cubicyards= 1,000(cy)
A cubic yard ofclay (saturated)weighs118 #/ft3 = 3200#
A cubicyard ofsand(saturated)weighs124 #/ft3 = 3350~

Thetotal massof contaminantsrequiringtreatment(clay):
10/(1 x 106)x 3200#/cy x 1000cy 32 #‘s
(lOppm 10/(1 x 106))

Estimate of OxygenRequirement
Basedonth~extentof contaminationandtotal massofcontarriinants,the required
oxygendemandcanbe calculated. CODor TPHneedto be consideredin orderto
determinethetotal amountof oxygenrequiredfor degradatIonof contaminants,
As a rule of thumb,3 lbs of oxygen arerequiredperlb ofhydrocarbonto be
remediated.Benzenecanbe usedasanexampleto determinethemassratio of
oxygento hydrocarbon.

Oxidation Equation:C6H6+ 7.5 02 = 6C07+ 3 H20
(~26)+(16)=78 7.5 (~6’2)—240

If benzeneweretheonly contaminantpresentit would take240 lbs of oxygento
completelydegrade78 lbs of beozerie.Meaning3 lbs (240/78 3.08)of oxygen
arerequiredto completelydegradeeachlb ofbenzene.For a leakingUST bite we
mustconsiderall contaminantsthatwill USC oxygenin calculatingtheoxYgen
requirement.Example:

Total massofcontaminantsfrom above= 32 #
RequiredOxygen~32 # * 3#/# — 96 lb.

If you assumetheoxygendelivery productprovides1 0 % by weight it is capable
ofdelivering . 1 #‘s of oxygen.therefore:

Oxygenreleasecapability= 10%
RequiredchemIcals•- 960ft

‘Fhe manu1~cturer’sinform~uionregardingox genreleasecapabililicsshould bc
followed in calculatinurequiredchemicals A factorof sal’ctv ol ~ ol the

• calculatcdvoLume of material r~c1uiredwill h~allowed.



Lay~utofInfection Wells
Determiningthelocationandnumberofinjection wells requiredfor a one time
applicationis a critical factorin thedesigningof in-situ bioremediation,The -

designconsiderationsarebasedon a one-timeinjection of oxygen. InjectIon
wells galleriesshould be locatedto provide distributionof theelectronacceptor
andnutrientsthroughoutthe areatargetedfor remediation. Amountsof material
injectedat eachlocationshouldbe basedin the estimatedcontaminantlevelsto be
remediated.
Determiningthe areaofinfluenceis a keyparameterfor properdistributionof the
productinto theground. Injectionpressure,hydraulic conductivity (K), hydraulic
gradient(1) arid porosity(n)areimportantelementsto calculateanapproximate
areaof influence. Darcy’slaw canbe usedto estimatetheareaof influence. The
injectionpressureusedwill drasticallychangethe hydraulicgradientin the
vicinity of the injectionpoint. Assumingthe length(~1)is halfof the radiusof
influenceyou should usethe injection pressure(psi) and estimateof rh~radiusol’
influenceto determineif theamountof time to achievethis radiusof influence
makessense.An examplefollows:

v= K ~bJ~l,wherev DarcyVelocity
v~= Ki/n, where, va Interstitial Velocity, (ftlsec)

K HydraulicConductivity, (frlsec)
= HydraulicGradient,dhldl (ft/ft)

n Porosityof Aquifer Material, (%)

Generally,theproductsareinjectedinto thegroundwith a pressurerungin~from
250 to 2500psi. To simplify thecalculations,severalassumptionsare madeto
calculatetheareaofinfluenceand interstitialvelocity. Assuminga pressureof
1500psi,anapproximateareaofinfluence4 feet, andK = 1 x 10”~crnlsec.

Va Ki/n Kl*10~cm/sec= 3.28* 10.6 ft/see
3.28*106 ft/sec*3846 ~h= (1500lb/in,2* 144 in2/ft2)/(62.4 lb/ ft3)= 3462 ft.
0.0126 ft/sec ~1 2 ft. (halfofthedesigninfluence)
0.75 ft/mitt i = = 3462ft/2 ft = 1731 ft/fl

45°/o(assumed)
i/n = 1731/0.45=384(~

Based on theassumptions.it is revealedthat4 feet (0.75 tiiinin. * 5 mb. = 3.75
4 feet) of radiusof influencecanbe achievedin 5 minuteswith an injection
pressureof 1500psI. You shouldthenconsiderwhetherit is reasonableto expect
the designpressure(psi)to be applied for the requiredtime(5 minutes)at each
injection point. You candecreasethe time requiredby increasin~rthe injection
pressureand/orreducingthedesignradiusof influence.

Locaiion of’ thc injection pointsshould maxiinizc thc areaol in 11 ticOce Ironi each
niCelion point (i.e..Wi’t or ~uiggercdcel1L’F~.
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Monitoru~g
Oneroundof groundwatersamplesshould becollectedandanalyzedfor all
contaminantsofconcernand TPH andCOD prior (within onemonth) to injection
ofoxygenatingcompounds.Six monthsafterinjection anotherroundof
groundwatersamplingshouldbe performedandresultsevaluatedto determinethe
effectivenessofthe oxygenatingcompound. This informationshouldbe
compiledin astatusreportandsubmittedto theAgency

Closure
Samplingofthesoil andgroundwatershouldshowcompliancewith the
applicable35 JACPart742 criteria.

Additional informationmaybe obtainedby calling21 7/782-6762and askingfor the
LeakingUndergroundStorageTankSectionProjectManageron call or by visiUfl~the
Illinois EPA’s Websiteat www.epa.state.iI.us.

rTheFeasibijityandDesignfor BioremediationFactSheetis for generalinformationonly and is
not intendedto replace,interpretormodif~’laws, rules, orregulations.


