
BEFORETHEILLINOISPOLLUTIONCONTROLBOARD

PEOPLEOFTHESTATEOFILLINOIS)ECEVED L.ERK’SOFFICE
Complainant,)FF80‘2009

v.)PCBNo.
)(Enforcement)

PACKAGINGPERSONIFIED,Inc.,)
anIllinoisCorporation,)

)
Respondent.)

RESPONDENT’SEXPERTWITNESSDISCLOSURE

PackagingPersonified,Inc.(“Respondent”)byandthroughitsattorneys,DrinkerBiddle

&ReathLLP,submitsthefollowingwitnesslistandexpertreportsinaccordancewiththe

hearingofficer’sdirective.

Respondent’sExpertWitnessList

1.ChristopherMcClure,ofNavigantConsulting,willbetestifyingasthe

Respondent’sexpertwitnessinconnectionwiththeeconomicbenefitpenaltycalculation.Mr.

McClure’sisexpectedtotestifyinaccordancewithhisexpertreportwhichisenclosedherein,as

AttachmentA,whichincludesananalysisofthecompliancealternativesavailabletoRespondent

andananalysisoftheeconomicbenefitassociatedwitheachrespectivealternative.

2.RichardTrzupek,PrincipalConsultantofMostardiPlattEnvironmental,willbe

testifyingastheRespondent’sexpertconsultantwitnessinconnectionwiththeenvironmental

complianceissuesattheRespondent’sfacility.Mr.Trzupekisexpectedtotestifyinaccordance

withhisexpertreportwhichisericlosedherein,asAttachmentB,whichincludesthehistorical
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analysisoftheactivitiesundertakenbyRespondenttocomplywiththeFlexographicPrinting

Rules.

Respectfullysubmitted,

PACKAGINGPERSONIFIED,INC.

By:
OneofItsAttorneys Dated:February4,2009

RoyM.Harsch
LawrenceW.Falbe
YeseniaVillasenor-Rodriguez
DrinkerBiddle&ReathLLP
191NorthWackerDrive-Suite3700
Chicago,IL60606-1698
(312)569-1441(Phone)
(312)569-3441(Facsimile)
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CERTIFICATEOFSERVICE

Theundersignedcertifiesthatcopiesoftheforegoingwereservedupon:

PaulaWheeler
AssistantAttorneyGeneral
OfficeoftheIllinoisAttorneyGeneral
69WestWashingtonStreet

—

Floor
Chicago,IL60602

BradleyP.Halloran
HearingOfficer
IllinoisPollutionControlBoard
JamesR.ThompsonCenter
100W.RandolphStreet-Suite11-500
Chicago,IL60601

JohnT.Therriault
IllinoisPollutionControlBoard
JamesR.ThompsonCenter
100W.RandolphSt.-Suite11-500
Chicago,IL60601

byHandDeliveronthis
4th

dayofFebruary2009.
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INTRODUCTION&QUALIFICATIONS

MynameisChristopherMcClure.Mybusinessaddressis30SouthWackerDrive,Suite3100,

Chicago,Illinois60606.IamaDirectoratNavigantConsultingInc.,aCPAandholdaMaster

ofBusinessAdministrationDegree.MycurriculumvitaeisfoundatExhibit1.Myhourly

billingrateforthisengagementis$450.NavigantConsultingInc.isaninternationalconsulting

firmofapproximately2,000professionalwhichincludeCertifiedPublicAccountants,Masters

ofBusinessAdministration,engineersofvariousdisciplines,informationmanagement

professionalsandotherswithaccounting,economicandfinanceexperience,includingexpertise

inenvironmentalmatters.

PriortojoiningNavigantConsultingInc.in2004,IwasemployedbyLECG,aglobalexpert

servicesfirm.PriortoLECG,Iwasemployedbytheinternationalpublicaccountingand

consultingfirmofArthurAndersen.

Iamexperiencedinthefinancial,economic,andaccountingtheoriesandmethodsnecessaryto

performtheanalysisinthismatter.Myexperienceincludescompilingclaimsforlitigationand

contributionactions,developingcostallocationmodels,assistingpartiesintherecoveryof

remediationcostsfromtheirinsurancecompanies,andperformingavarietyofothertypesof

accountingandfinancialanalyses.Ihavecalculatedeconomicbenefitpenaltyamountsusing

theEPABENapproachonthreeoccasionsandalsotestifiedatanIllinoisPollutionControl

Boardhearing.

Thisreportislimitedtoanalyzingthepotentialeconomicbenefitpenaltycomponentonlyto

possiblybeimposedbytheBoardpursuanttoSection42(h)(3)oftheIllinoisEnvironmental

ProtectionActanddoesnotaddressanypotentialgravitycomponent.

Theanalysispresentedinthisreportisbasedoncurrentlyavailabledocumentsandinformation

andissubjecttochangebasedonthereviewofadditionalinformationthatmaybeprovided.I

reservetherighttorevisethisreport.Iunderstanddepositionsofwitnessesmaycontinue
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beyondthedateofthisreport.Iunderstandthatthisreportmaybesupplementedby

depositionandtrialtestimony.Ifthismatterproceedstotrial,selectedpagesofthedocuments

andinformationrelieduponmaybeusedasexhibits.Additionally,Imaypreparegraphicalor

illustrativeexhibitsbasedonthedocumentsandinformationrelieduponandmyanalysisof

thosedocumentsandinformation.

CASEBACKGROUND

NavigantConsultingInc.wasretainedbyDrinkerBiddle&ReathLLP,outsidecounselfor

PackagingPersonified,Inc.,(“Packaging”)toprovideanalysesrelatedtotheamountof

economicbenefitpenaltythatcouldpossiblybeimposedonPackagingbytheIllinoisPollution

ControlBoard(“Board”)intheenforcementactionbroughttheIllinoisAttorneyGeneralon

behalfoftheIllinoisEnvironmentalProtectionAgencyandthe(collectively“Government”)in

thematterPeopleoftheStateofIllinoisv.PackagingPersonified,Inc.,PCB04-16.Thefinancial

penaltiescouldarisefromtheGovernment’sallegationthatPackagingenjoyedaneconomic

benefitbydelayingcompliancewiththeVolatileOrganicMaterial(“VOM”)captureand

controlrequirementsoutlinedin35IllinoisAdministrativeCode(“IAC”)Section218.401-

“FlexographicandRotogravurePrinting.”

PackagingPersonifiedisaprintingcompanylocatedinCarolStream,IL.Itutilizesprinting

presseswithinkscontainingorganicsolventsthatemitasVOMduringtheprintingprocess.A

GovernmentinspectionofPackagingPersonified’sfacilityin2002revealedthatoneofitsfour

printingpresseswasnoncompliant.PackagingPersonifieddecommissionedthenoncompliant

pressinDecember2002toreachcompliance.

PackagingPersonifiedshouldhavebeenincomplianceinJanuary1997.Atthattime,there

weremultiplecomplianceoptionsavailabletothecompany.Thesecomplianceoptionsand

theirassociatedcostsareasfollows:
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ComplianceOption#1—AdjustedStandard

PursuanttotheauthorityofSection28.1oftheEnvironmentalProtectionAct(415ILCS

5/28.1(1998)),PackagingPersonifiedcouldhaveappliedforanadjustedstandardthatwould

haveeliminatedtheneedforacompliancesystem.PackagingPersonified’scompetitorssuch

asFormelIndustries,mc,BEMA,Inc.andVoncoProducts,Inc.receivedadjustedstandards.

Thetotalcostofreceivingtheadjustedstandardisestimatedat$30,000(in2007dollars),

consistingprimarilyoflegalandconsultingfeestocompletetheapplicationprocess.

ComplianceOption#2—InstallRTO

PackagingPersonifiedultimatelyspent$250,000onanRTOinlate2003,butthatdevicewas

substantiallylargerthanneededforcompliancebecauseitwasbuiltinanticipationoffuture

expansionandtheinstallationofadditionalpresses.TheinstalledRTOwaslargeenoughto

accommodatethreepresses.Thelowercostcompliancealternativeforthecompanywasto

purchaseandinstallausedRTOthatcouldbeobtainedfor$75,000andmaintainedforan

annualcost(labor,utilities)of$16,362,basedonthebestestimatesofthecompany’s

engineeringconsultants,MostardiPlattEnvironmental(in2007dollars).

ComplianceOption#3—DecommissionIRelocatepresstoMichigan

PackagingPersonifiedcouldhaveeasilycompliedbydecommissioningthenoncompliantpress

andmovingittothecompany’sfacilityinMichigan.PackagingPersonifiedultimatelydid

decommissionthepressinDecember2002andrelocatedittotheMichiganfacilityinDecember

2004.Theestimatedcostforthisoptionis$15,000(in2007dollars),basedonPackaging

Personified’sactualexpenditures.

ThefollowingtablesummarizestheeconomicbenefitofnoncompliancePackagingPersonified

couldhaveenjoyedundereachofthethreecomplianceoptions.Theexhibitsattachedtothis

reportprovidegreaterdetailoftheeconomicbenefitcalculationsofthesethreecompliance

options.
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ComplianceOptionEconomicBenefit

1.AdjustedStandard$33,707

2.InstallRTO$119,020

3.Decommission/RelocatepresstoMichigan$16,853

DOCUMENTSCONSIDERED

ThedocumentsIconsideredinmyanalysisinclude:

•EPABENusermanual

•CostestimatespreparedbyMostardiPlattEnvironmentalforRTOpurchaseandannual

operatingcosts

•CorrespondencebetweenIllinoisEPAandDrinker,Biddle&ReathLLPdatedJune12,

2007andNovember24,2008

•Casesandliteratureaddressingtheuseofdiscountratesinenforcementactions

ILLINOISEPAREPORT

IhavereviewedtheNovember21,2008EconomicBenefitAnalysisreportpreparedbythe

theIllinoisEPA’sanalyst,Mr.GaryStyzens.Mr.Styzensestimatedaneconomicbenefitof

$711,274,anamountwhichIfindtobesignificantlyoverstatedforseveralreasons,

including:

•Mr.Styzens’analysisfailstoconsiderthatPackagingPersonifiedhadcompliance

alternativesinadditiontotheinstallationofanRTO,asIhaveoutlinedinthisreport.

•Mr.StyzensfailstoconsiderthattheRTOultimatelyinstalledbyPackaging

Personifiedwasthreetimeslargerthantheonerequiredtoreachcompliancesothe

costestimateheusesfordelayedcapitalexpendituresisundulyhigh.

•Mr.Styzensincorrectlyutilizesanunusuallyhighavoidedannualoperatingcost

averaging$86,000peryearthathederivedgenericallyratherthanresearchingmore

accuratecoststhatmatchthesizeoftheRTOthatPackagingPersonifiedwouldhave

installed.Theannualavoidedcostsactuallyapproximate$16,000peryear.
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•Mr.Styzensfailedtoterminatetheperiodofnoncomplianceattheendof2002when
PackagingPersonifieddecommissionedthepress.Instead,hecontinuestopenalize
thecompanyforanadditionalyearandthencalculatesinterestonthisincorrect
benefitamount.

ECONOMICBENEFITPENALTYBACKGROUND

TheUnitedStatesEnvironmentalProtectionAgency(“EPA”)employsacivilpenaltyprogram
tohelpensurethatregulatedentitiescomplywithenvironmentalregulations.Thesecivil
penaltyfiguresarebasedontheEPA’sFebruary16,1984,genericpenaltypolicywhichwas
codifiedintheGeneralEnforcementPolicyCompendiumasP.T.1—iandP.T.1-2.Acopyofthis
isfoundasExhibit5.

Thesecivilpenaltiesseektorecapturetheeconomicbenefitthatanentitymayhavegainedfrom
delayingoravoidingcompliancewithregulations.TheEPAholdsthateconomicbenefit
recapturehelpsleveltheeconomicplayingfieldamongstallregulatedentities,serveas
incentivestoprotecttheenvironmentandpublichealth,andhelpdeterfutureviolations.

EPAcivilpenaltieshavetwomaincomponents:gravityandeconomicbenefit.

Thegravitycomponentreflectstheseriousnessoftheviolationwhiletheeconomicbenefit
componentfocusesontheviolatorseconomicgainfromnoncompliance.Thiseconomicbenefit
canaccruetotheviolatorinthreebasicways:(1)delayingnecessarypollutioncontrol
expenditures;(2)avoidingnecessarypollutioncontrolexpenditures;and/or(3)obtainingan
illegalcompetitiveadvantage.

TheEPAdesignedtheBENcomputermodelin1984tocalculatetheeconomicbenefitfrom
thesefirsttwotypesofeconomicgain.TheEPAhassolicitedcommentsfromthepublicon
multipleoccasions,acknowledgingthattheactualcomputermodelisstillbeingrefined.As
such,theEPAprovidesthatexpertscalculatingtheeconomicbenefitmayusetheBENmodelor
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otheranalyticaltools(e.g.customizedcomputerspreadsheets,calculators)asneeded.TheEPA
ismoreadamantregardingthemethodologyforcalculatingeconomicbenefit,statinginthe
FederalRegisterVolume64,Number117datedJune18,1999,thattheEPAbelieves“thatBEN
isbyfarthebestapproachavailableforcalculatingeconomicbenefitderivedfromdelayed
and/oravoidedcosts.”AcopyofthisisfoundatExhibit6.

InadditiontotheFederalRegister,theEPApublishesaBENUserManualthatprovides
guidanceonthetheoryandmethodologyforcalculatingtheeconomicbenefitpenaltyaswellas
technicalcomputerinstructionsforusingtheBENModel.TheEPABENUserManualoutlines
thevariablesrequiredtocalculateeconomicbenefit.Italsoprovidesexamplesofanumberof
issuesthatcanariseinthecalculationofeconomicbenefit,includingoffsetsforbyproduct
recoveryandcertaintypesofgoodfaithexpendituresthatdidnotleadtocompliance.These
examplesareexploredinmoredetailintheanalysissectionofthistestimony.

ItisimportanttonotethattheEPABENUserManualclearlydistinguishesbetweenthe
economicbenefitandthegravitycomponentsofcivilpenalties.ItexplicitlystatesonpageA-i
that“economicbenefitis“nofault”innature:adefendantneednothavedeliberatelychosento
delaycompliance(forfinancialoranyotherreasons),orinfactevenhavebeenawareofits
noncompliance,forittohaveaccruedtheeconomicbenefitofnoncompliance.”Itgoeson
provideanexampleonpage4-3ofhowcertainissuesare“legaldistinctionsthatmayimpact
thegravitycomponentbutnottheeconomicbenefit.”Thedistinctionisasignificantoneand
theEPABENUserManualhighlightsittostressthatthetwopenaltytheoriesareseparateand
impressionsregardingthegravityofthenoncomplianceshouldnotinfluencetheeconomic
benefitcalculation.

7



EXHIBIT1

CHRISTOPHERT.MCCLURE

ChristopherMcClure
Director

NavigantConsulting
30S.WackerDrive#3100
Chicago,Illinois60606

Tel:312.583.6986

cmcclure@navigantconsulting.com

ProfessionalHistory

•NavigantConsulting,Inc.2004topresent
•LECG,LLC2002—2004

•Andersen1995-2002

Education

•M.B.AKelloggSchoolofManagement
NorthwesternUniversity

•8.5.Accounting/Finance

TrinityUniversity

ProfessionalCertifications

•CertifiedPublicAccountant(CPA)
•CertifiedFraudExaminer(CFE)
•CertifiedinFinancialForensics(CFF)

ProfessionalAssociations

•TexasSocietyofCPAs

•AICPA

•ACFE

ChristopherMcClureisaDirectorintheChicagooffice
ofNavigantConsulting,Inc.Mr.McClure’swork
focusesonforensicaccountinginvestigations,insurance
relatedmatters,commerciallitigation,andproduct
liabilitymatters.Hehasconductedforensicaccounting
investigationsfornumerousSECregistrantsand
quantifieddamagesincommerciallitigation.Hehas
alsosupervisednumerousengagementsinvolving
insurancepolicyanalyses,allocationmethodologies,
economicbenefitmodelingforEPAnegotiations,
insurancecarriersettlements,andothercoverageissues.

Experience

Mr.McClurehasbeencalledupontoassistcompanies
withindependentinvestigationsrelatedtoallegationsof
stockoptionsbackdating,earningsmanagement,
revenuerecognitionviolations,andotheraccounting
improprieties.Inadditiontohisknowledgeof
accountingandgeneralbusinessissues,Mr.McClure
hassignificantexperiencewithvariousforensic
databasesoftwarepackagesandothermethodsof
efficientlyanalyzinganddisseminatingimportant
contentfromlargepopulationsofemails,electronic
files,andrecordedphoneconversations.

Mr.McClurehasdevelopedsignificantexpertisein
insurancemattersrelatedtoasbestos,environmental,
othertoxictorts.Hehasmanagednumerous
engagementsfocusedoninsurancecoveragelitigation

invariousindustriesincludingmanufacturing,energy,chemical,andutility.Hehasquantified
thedamagesassociatedwithanumberofsignificantclaimsforthepurposesofnegotiating
policycommutations,structuredsettlements,andcoverage-in-placeagreements,aswellas
establishingbankruptcytrustfunds.Mr.McClurehasalsoquantifieddamagesinthecontextof
businessinterruption,mostrecentlyforclientsrecoveringfromtheeventsoftheSeptember11
terroristattacksonNewYork.

Mr.McClurealsohasextensiveexperienceperformingallocationsofinsurancedamagesto
coverageunderavarietyofmethodologiesincludingAllSums,Carter-Wallace,Stonewall,and
Owens-Illinois,aswellasnumerousotherpermutations.Hehasusedvariouscomputer
softwaretoolsandtechniquestocalculateandanalyzeallocationresultsusingdifferent
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assumptionsfortrigger,occurrence,coveragedefenses,andotherimportantallocation
variables.

Insurance,Environmental,andProductLiabilityExperience

>>Analyzedhistoricandprojectedfutureasbestosliabilitiesforaboilermanufacturerin
bankruptcy.UtilizedclientdataandManvilleTrustinformationtoprojectfutureliabilities
undernumerousscenarios.Conductedhundredsofallocationsensitivitiesconsidering
variousproduct/non-productclaimsplits,statelawchanges,triggerperiods,andliability
amounts.UtilizedtheanalysisinthenegotiationofpolicybuybackswithseveralU.S.and
foreigninsurancecarriers.

Engagedbyoneoftheworld’slargestoilcompaniestoanalyzethepotentialeconomic
benefitsresultingfromdelayedexpendituresforenvironmentalprotectionsystem
implementationsatalargerefinery.Performeddetailedcostmodelingoftimevalueof
deferredcapitalexpenditures,avoidedoperationalcosts,andforegoneeconomicbenefitsto
supportclientnegotiationswiththeEPA.

>>AssistedaFortune100clientseekingreimbursementfromtheUSGovernmentforover
$100millioninremediationcostsunderCERCLA.Involvedcostcompilation,analysis,and
presentationtotheUSGovernmentaswellassupportofdepositionsandexperttestimony.

Analyzedhistoricandfutureasbestosandenvironmentalexposuresforatiremanufacturer
foruseinpolicycommutations.Gathered,organized,andallocateddamagesacross
hundredsofinsurancepoliciesundervariousscenarios.Conductedarchaeologytolocate
criticalinsurancepolicyevidence.FormulatedpresentationsgiventotheLondonMarket
Insurersaswellasnumerousdomesticinsurancecarriers.

Developedstrategicoperatingscenarios,analyzedfinancialdamages,andcompiled
businessinterruptionclaimforaWorldTradeCenterbankingclientimpactedbytheevents
ofSept11,2001.Reviewedinsurancecoveragelanguage,collectedcostdata,modeledlost
revenueforvariousdivisions,anddevelopednumerousdamagescenariosforuse.in
settlementnegotiations.

Engagedbyoneoftheworld’slargestpetrochemicalcompaniestopursueinsurance
recoveryforhistoricenvironmentalpollutionclaims.Involvedtheaccumulationof
invoicesandcreationofacostdatabasetosupportover$300millioninremedial
expenditures.Alsorequiredprojectionoffuturecleanupcostsatnumeroussitesaswellas
analysisofNaturalResourceDamagesandPropertyValueDiminutionclaims.
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Engagedbyamajorchemicalcompanytoreviewandforecastliabilitiesforasbestos,silica,
andotherproductsclaims.Involvedacomprehensivereviewofclient’shistoricproduction
aswellasexhaustivecorporatehistoryresearch.UtilizedManvilleTrustandNicholson
studyintheformulationofproductsandpremisesliabilityforecasts.Generatednumerous
liabilityscenariosandallocatedthedamagesunderseveralscenariostoclient’shistoric
insurancecoveragetoassistinnegotiatingacoverage-in-placeagreement.

AccountingInvestigations&LitigationExperience

Assistedcounselinthedefenseofamulti-nationalprofessionalservicesfirmrelatedto
allegationsofnegligenceintheperformanceoftheannualfinancialauditataFortune100
companyatwhichoneofthelargestfraudsinU.S.historyoccurred.Involvedscrutinizing
annualauditworkpapersandprocedurestofullyanalyzethecomplexityofthefraudand
buildadefensestrategyfortheservicesfirm.

>>AssistedcounseltonumerouscompaniesfacedwithbothformalandinformalSEC
inquiriesintohistoricoptiongrantingprocesses.Theseengagementsinvolvedinterviewsof
companyboardmembersandexecutives,analysisofoptiongrantingprocedures,and
reviewofhundredsofthousandsofemailsandelectronicdocuments.Theresultsofthese
analyseswerereportedtotheSEC,thecompanies’outsideauditors,andtheBoardof
Directorsandalsousedinfinancialrestatements.Remediationplanswerealsocreatedto
assistthecompanieswithimprovinginternalcontrols.

>>AssistedcounseltoanSECregistrantwithanindependentinvestigationofimproper
accountingentriesandfinancialreportingerrorsandmanipulations.Thisengagement
focusedontheanalysisofnumerouscorporatereserveaccountsacrossmultipleyears,
interviewswithmanagement,andthereviewofover50,000emailstoidentifyandquantify
amountsfortherestatementofthecompany’sfinancials.Theinvestigationinvolved
significantinteractionwiththecorporatemanagement,auditors,andtheSEC.

>>AssistedcounseltotheauditcommitteeofanSECregistrantwithaninvestigationof
accounting,financialreporting,andoperationalissuesraisedbyacorporatewhistleblower.
Theinvestigationinvolvedsignificantinteractionwiththecompany’soutsideauditor,the
IllinoisCommerceCommission,andtheSEC.Thisengagementalsorequiredtheanalysis
andorganizationofover60,000phonecallrecordings,50,000emails,andover100,000pages
ofhardcopydocuments.

>>Assistedcounseltothesellerengagedinapost-acquisitiondisputearbitrationfocusingon
thecalculationofannualrevenueearn-outamountsinaccordancewiththeprovisionsofthe
purchaseagreement.Involvedanalyzingbuyer’srevenuerecognitionprinciplesand
methodsforallocatingexpensesacrossmultipleacquisitions.
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>>Assistedinthecompilationandanalysisofthebooksandrecordsoftenacquisitions
performedbyanSECregistrantoverthelastfiveyears.Responsibleforidentifyingmaterial
accountingissuesandreportingthemtotheCFOofthecompanyforinclusioninthe
company’songoingfinancialrestatementprocess.

>>Evaluatedthefinancialimplicationsofamulti-billiondollarinternationalmergerforoneof
theworldslargestretailers—includedrevenue•andcashflowprojections,operational analyses,andsensitivitymodelingthatconsideredcurrencyfluctuationsandtheimpactof politicalandeconomicpolicychanges

EngagedbyaFortune50energyfirmtoassistintheredesignofitsexecutivestafffollowing
amajormerger.Involvedmappingandredesigningaccountingandfinancialprocessesand internalcontrolsandworkingwithcorporateexecutivestoidentifyopportunitiesforgreater efficiency.Projectresultedinannualsavingsofover$200millionfortheclient.

PublicationsandSpeakingEngagements

•Authorof“CopingwithFASBInterpretationNo.47-.AccountingforConditionalAsset RetirementObligations”.AmericanBarAssociation,Fall2007.
•Presenterof“WhiteCollarInvestigationsUpdate:TrendsandBestPractices”—AICPAwebinar series,April2008.

•Authorof“Gatekeepers:ABalancingActforCorporateCounsel”—NavigantConsultingInc. InvestigationsQuarterlyMagazine,Summer200&

Testimony/AlternativeDisputeResolutionExperience:

•ProvideddepositiontestimonyandtestimonyatthePollutionControlBoardhearingin 2008inanIllinoisEPAeconomicbenefitpenaltymatter.(PeopleoftheStateofIllinoisv. ToyalAmerica,Inc.f/k/aAlcan-ToyoAmerica,Inc.,PCB2000-211)
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Asof:Sep05,2008

LEXSEE72F.SUPP.2D810

UNITEDSTATESOFAMERICA,Plaintiff,v.WCISTEEL,INC.,Defendant.

CASENO.4:98-CV-1082

UNITEDSTATESDISTRICTCOURTFORTHENORTHERNDISTRICTOF
OHIO,EASTERNDIVISION

72F.Supp.2d810;1999U.S.Dist.LEXIS17436;49ERC(BNA)1685;30ELR
20169

October22,1999,Decided
October22,1999,Filed

DISPOSITION:[**1JUnitedStatesrequestforin
junctivereliefdenied.

CASESUMMARY:

PROCEDURALPOSTURE:PlaintiffUnitedStates
filedamotionforinjunctivereliefagainstdefendantsteel
company,allegingthatdefendantwassubjecttotheRe
sourceConservationandRecoveryAct,42U.S.C.S.§
6901etseq.,becauseittreated,stored,anddisposedof
hazardouswasteatitssteelmakingfacilitywithouta
permitorinterimstatus.

OVERVIEW:PlaintiffUnitedStatesfiledamotionfor
injunctivereliefagainstdefendantsteelcompany,alleg
ingthatdefendantwassubjecttoResourceConservation
andRecoveryAct(RCRA),42U.S.C.S.§6901etseq.,
becauseittreated,stored,anddisposedofhazardous
wasteatitssteelmakingfacilitywithoutapermitorin
terimstatus.Itwasundisputedthatdefendanthadneither
apermitnorinterimstatus,plusthecourtfoundthatthe
wastewatertreated,stored,anddisposedofbydefendant
exhibitedthehazardouswastecharacteristicofcorrosiv
ity;thereby,subjectingdefendanttoRCRA.Inimposing
a$1millioncivilpenaltyupondefendant,thecourtcon
sideredthefactthatdefendanthadmadeeffortstoreduce
pollution,noharmtohumanhealthortheenvironment
hadresulted,andplaintiffhadundulydelayedthelitiga
tion.Moreover,becauseplaintifffailedtoshowanyim
.minentthreattopublichealthortheenvironment,its
motionforinjunctivereliefwasdenied.

OUTCOME:ThecourtdeniedplaintiffUnitedStates’
motionforinjunctiverelief,becauseplaintifffailedto
showanyimminentthreattopublichealthortheenvi
ronmentresultingfromdefendantsteelcompany’snon
compliancewiththeResourceConservationandRecov
eryAct;however,itdidimposeupondefendantacivil
penaltyof$Imillion.

CORETERMS:pond,hazardouswaste,wastewater,
sampling,hazardous,steel,s.u,influent,wastemanage
ment,probe,treatmentplant,measurement,impound
ment,corrosivity,surface,corrosive,sludge,economic
benefit,closure,acid,grab,meter,solidwastes,inspec
tion,box,pickle,liquor,clean,injunctive,disposed

LexisNexis(R)Headnotes

EnvironmentalLaw>HazardousWastes&ToxicSub
stances>ResourceConservation&RecoveryAct>

Permits
EnvironmentalLaw>HazardousWastes&ToxicSub
stances>Treatment,Storage&Disposal
[HN1J42U.S.C.S.§6925(a)prohibitstheoperationof
anyfacilitythattreats,stores,ordisp.osesofhazardous
wastes,exceptinaccordancewithapermit.Moreover,a
partyreceivingapermittostoreordisposeofhazardous
wastemustthereaftercomplywiththerequirements-of
thepermits.
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EnvironmentalLaw>HazardousWastes&ToxicSub
stances>ResourceConservation&RecoveryAct>

Enforcement>CivilPenalties
EnvironmentalLaw>SolidWastes>ResourceRecov
ery&Recycling
[HN2jIfcertainrequirementsaremet,theResource
ConservationandRecoveryAct,42U.S.C.S.§6901et
seq.,allowsstatestooperatehazardouswasteregulatory
programsinlieuofthefederalprogram.42U.S.C.S.§
6926(b).Evenwhereastateisgivenauthoritytooperate
sucharegulatoryprogram,theUnitedStatesretainsthe
righttoenforcethestate-authorizedprograms.42
U.S.C.S.§6928(a)(2).

CivilProcedure>Remedies>Injunctions>Permanent
Injunctions
EnvironmentalLaw>HazardousWastes&ToxicSub
stances>ResourceConservation&RecoveryAct>

Enforcement>InjunctiveRelief
EnvironmentalLaw>SolidWastes>ResourceRecov
ery&Recycling
[HN3}Under42U.S.C.S.§6928(a),theUnitedStates
mayfileacivilactioninfederaldistrictcourttoobtain
appropriaterelief,includingatemporaryorpermanent
injunctionuponobtaininginformationthatanyperson
hasviolatedorisviolatinganyrequirementoftheRe
sourceConservationandRecOveryAct,42U.S.C.S,§
6901etseq.Ifaviolationisshown,42U.S.C.S.§
6928(g)providesforacivilpenaltyinanamountnotto
exceed$27,500perdayofnoncomplianceforeachvio
lation.

CivilProcedure>PretrialMatters>GeneralOverview
EnvironmentalLaw>SolidWastes>ResourceRecov
ery&Recycling
Governments>Legislation>StatutesofLimitations>
Pleading&Proof
[1TN4JTheUnitedStateshastheburdentoestablisheach
oftheelementsofliabilityundertheResourceConserva
tionandRecoveryAct,42U.S.C.S.§6901etseq.In
showingliability,theapplicablestatuteoflimitations,28
U.S.C.S.§2462,stopsanyclaimforpenaltyforaviola
tionbeforeMay11,1993.

EnvironmentalLaw>HazardousWastes&ToxicSub
stances>ResourceConservation&RecoveryAct>

GeneralOverview
EnvironmentalLaw>HazardousWastes&ToxicSub
stances>Treatment,Storage&Disposal
EnvironmentalLaw>SolidWastes>ResourceRecov
ery&Recycling

[ENS]ToestablishaviolationoftheResourceConser
vationandRecoveryAct(RCRA),42U.S.C.S.§6901et
seq.,theUnitedStatesmustprovefourgeneralelements:
(1)thatthedefendantisa“person”withinthemeaningof
theRCRA;(2)thatthedefendanthasa“facility’within
themeaningoftheRCRA;(3)thatthedefendantdidnot
haveapermitorinterimstatusforthetreatment,storage,
ordisposalofhazardouswaste;and(4)thatthedefen
danttreated,stored,ordisposedofhazardouswaste.

EnviromnentalLaw>HazardousWastes&ToxicSub
stances>ResourceConservation&RecoveryAct>

Identification&ListingofHazardousWastes
EnvironmentalLaw>SolidWastes>ResourceRecov
ery&Recycling
[HN6]TheResourceConservationandRecoveryAct
(RCRA),42U.S.C.S.§6901etseq.,controlstherelease
ofa“hazardouswaste.”Ifasubstanceexhibitscertain
characteristics,industrialwastewatersaresubjectto
regulationundertheRCRA.

EnvironmentalLaw>HazardousWastes&ToxicSub
stances>ResourceConservation&RecoveryAct>

Identification&ListingofHazardousWastes
[RN7]42U.S.C.S.§6921providestwowaysinwhicha
wastewillbeconsidered“hazardous.”First,awastewill
beclassifiedas“hazardous”wheretheEnvironmental
ProtectionAgency(EPA)hasspecificallylistedthe
wasteashazardous.Byregulation,theEPAhaslisteda
numberofwastesashazardous.40C.F.R.§261.31-
261.33(1989).TheEPAwillalsoclassifyawasteas
“hazardous”ifithasoneormoreofthecharacteristicsof
ignitability,corrosivity,reactivity,ortoxicity.40C.F.R.
§26l.21-.26l.24.

EnvironmentalLaw>HazardousWastes&ToxicSub
stances>ResourceConservation&RecoveryAct>

Identification&ListingofHazardousWastes
[HN8]Corrosivenessisthepropertythatenablesasub
stancetodissolvematerialwithwhichitcomesincon
tact.Improperlymanagedcorrosivewastescanposea
substantialpresentorpotentialdangertohumanhealth
andtheenvironment.Under40C.F.R.§261.22and
OhioAdmin.Code§3745-51-22,awasteiscorrosiveif
itisaqueousandhasapHoftwostandardunitsorless,
orgreaterthanorequalto12.5standardunits.Wherea
surfaceimpoundmentcontainsaqueouswaterwithapH
oftwostandardunitsorless,onatleastoneoccasion,the
waterinthesurfaceimpoundmentishazardouswaste.
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EnvironmentalLaw>HazardousWastes&ToxicSub
stances>Resourceconservation&RecoveryAct>

Identification&ListingofHazardousWastes
[HN9]See40C.F.R.§261.22(a)(1).

EnvironmentalLaw>HazardousWastes&ToxicSub
stances>ResourceConservation&RecoveryAct>

Identification&ListingofHazardousWastes
EnvironmentalLaw>SolidWastes>ResourceRecov
ery&Recycling
[RN10]Undertheregulations,theUnitedStatesmust
showthatadefendantviolatedtheResourceConserva
tionandRecoveryAct(RCRA),42U.S.C.S.§6901et
seq.,viaa“representativesample”ofthewater.RCRA
regulationsdefine“representativesample”asasampleof
auniverseorwhole(e.g.,wastepile,lagoon,groundwa
ter)whichcanbeexpectedtoexhibittheaverageproper
tiesoftheuniverseorwhole.40C.F.R.§260.10.

EnvironmentalLaw>HazardousWastes&ToxicSub
stances>ResourceConservation&RecoveryAct>
Enforcement>CriminalProsecutions
[RN11]WhileanEnvironmentalProtectionAgency-
approvedtestofamaterialwillbepersuasiveevidenceas
towhetherthematerialishazardouswaste,theUnited
Statesisnotrequiredtoprovethiselementthroughtest
data.

EnvironmentalLaw>HazardousWastes&ToxicSub
stances>CERCLA&Superfund>GeneralOverview
EnvironmentalLaw>HazardousWastes&ToxicSub
stances>ResourceC’onservation&RecoveiyAct>
GeneralOverview
[RN12]FailuretoadheretoEnvironmentalProtection
Agency(EPA)-approvedtestmethodsdoesnotstopa
findingofhazardoussubstances.Furthermore,failureto
rigidlyadheretoEPA-approvedtestmethodsdoesnot
renderthesamplingevidenceinadmissible.Anydevia
tionfromEPAguidelinesgoestotheweightoftheevi
denceandnotitsadmissibility.

EnvironmentalLaw>HazardousWastes&ToxicSub
stances>ResourceConservation&RecoveryAct>
Identification&ListingofHazardousWastes
EnvironmentalLaw>SolidWastes>ResourceRecov
ery&Recycling
[HN13]Toshowthatwastewatercontainshazardous
substancesandis,asaresult,subjecttothecradle-to-
graverestrictionsoftheResourceConservationandRe
coveryAct,42U.S.C.S.§6901etseq.,theUnitedStates
mustshow,viarepresentativesamples,onlythatthesur

faceimpoundmentcontainedaqueouswaterwithapHof
twostandardunitsorless,onatleastoneoccasion.

EnvironmentalLaw>HazardousWastes&ToxicSub
stances>ResourceConservation&RecoveryAct>

GeneralOverview
[H114]Inordertobevalid,samplingmustshowthatit
israndom,thatis,thateveryunitofthepopulation(e.g.,
everylocationinalagoonusedtostoreasolidwaste)has
atheoreticallyequalchanceofbeingsampledandmeas
ured,thusensuringthatthesampleisrepresentativeof
thepopulation.

EnvironmentalLaw>HazardousWastes&ToxicSub
stances>ResourceConservation&RecoveryAct>
Identification&ListingofHazardousWastes
EnvironmentalLaw>SolidWastes>ResourceRecov
ery&Recycling
[HN1S]Lime-neutralizedspentpickleliquorisexempt
fromtheResourceConservationandRecoveryAct’s,42
U.S.C.S.§6901etseq.,hazardouswasteregulations
undertheironandsteelindustryexemptionin40C.F.R.
§261.3(c)(2)(ii)(A).

EnvironmentalLaw>HazardousWastes&ToxicSub
stances>Resourceconservation&RecoveryAct>
GeneralOverview
[HN16]See40C.F.R.§260.10.

EnvironmentalLaw>HazardousWastes&ToxicSub
stances>ResourceConservation&RecoveryAct>
Identification&ListingofHazardousWastes
EnvironmentalLaw>SolidWastes>ResourceRecov
ery&Recycling
[HNI7JUnder42U.S.C.S.§6925(a),(e)andOhioRev.
Code§3734.02(F),3734.04,theownerandoperatorof
ahazardouswastemanagementunitisprohibitedfrom
operatingahazardouswastemanagementunitexceptin
accordancewithapermitissuedpursuanttotheResource
ConservationRecoveryAct,42U.S.C.S.§6901etseq.,
unlessthefacilityhasinterimstatus.

Enviro,imentalLaw>HazardousWastes&ToxicSub
stances>ResourceConservation&RecoveryAct>

•Enforcement>CivilPenalties
[HN18]Under42U.S.C.S.§6928(a)and40C.F.R.§ 270.1(b),apartymaynotstorehazardouswasteinasur
faceimpoundmentwithoutapermitorinterimstatus.
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EnvironmentalLaw>HazardousWastes&ToxicSub
stances>ResourceConservation&RecoveryAct>

GeneralOverview
[HN19JUnder42U.S.C.S.§6925(j),surfaceimpound
mentsexistingonNovember8;1984,wererequiredto
meetminimumtechnologicalrequirementsunless
grantedanexemptionbytheEnvironmentalProtection
Agencyorthestate.

EnvironmentalLaw>HazardousWastes&ToxicSub
stances>ResourceConservation&RecoveryAct>

GeneralOverview
[HN2O]Under40C.F.R.§264.112andOhioAdmin
Code§3745-55-12,theowneroroperatorofahazardous
wastemanagementunitisrequiredtohaveawrittenclo
sureplan.Theclosureplanmustidentifythesteps
neededtoperformapartialorfinalclosureofthefacility.

EnvironmentalLaw>HazardousWastes&ToxicSub
stances>.ResourceConservation&RecoveryAct>

GeneralOverview
EnvironmentalLaw>WaterQuality>SafeDrinking
WaterAct>NationalDrinkingWaterRegulations
[HN2I]Under40C.F.R.§264.140-264.151andOhio
Admin.Code§3745-55-40to3745-55-51,theowner
oroperatorofahazardouswastemanagementfacilityis
requiredtohaveadetailedwrittenestimateincurrent
dollarsofthecostofclosinghazardouswastemanage
mentunits.

EnvironmentalLaw>HazardousWastes&ToxicSub
stances>Resource‘onservation&RecoveryAct>

GeneralOverview
RealPropertyLaw>WaterRights>Groundwater
[HN221Theowneroroperatorofasurfaceimpound
mentisrequiredtoinstall,operate,andmaintaina
groundwatermonitoringsystemwhichsatisfiesthecrite
riacontainedat40C.F.R.Pt.264,subpt.F,andOhio
Admin.Code§3745-54-90to3745-54-99,3745-55-01
to3745-55-02.

EnvironmentalLaw>HazardousWastes&ToxicSub
stances>ResourceConservation&RecoveryAct>

Enforcement>CivilPenalties
EnvironmentalLaw>HazardousWastes&ToxicSub
stances>ResourceConservation&RecoveryAct>

Enforcement>InjunctiveRelief
EnvironmentalLaw>SolidWastes>ResourceRecov
ery&Recycling
[HN23]Under42U.S.C.S.§6928(a),(g),aUnited
Statesdistrictcourthasthepowertoenjoinadefendant

andtoimposecivilpenaltiesforeachviolationofthe
ResourceConservationandRecoveryAct,42U.S.C.S.§
6901etseq.,andthehazardouswastemanagementpro
gramforthestate.Thedistrictcourtcanimposepenalties
ofupto$25,000perdayforeachdayofviolationprior
toJanuary30,1997and$27,500foreachdayofviola
tionthereafter.Indeterminingtheappropriatecivilpen
alties,thedistrictcourtconsiderstheseriousnessofthe
violation,whateffortsweremadetocomplywithregula
tions,theharmcausedbytheviolation,theeconomic
benefitderivedfromnoncompliance,thedefendant’s
abilitytopay,theUnitedStates’conduct,andtheclarity
oftheobligationinvolved.Indeterminingthepenalty,
thedistrictcourtexercisesitsdiscretion.

EnvironmentalLaw>HazardousWastes&ToxicSub
stances>ResourceConservation&RecoveryAct>

Enforcement>CivilPenalties
EnvironmentalLaw>SolidWastes>ResourceRecov
ery&Recycling
[HN24]WhereaprovenviolationoftheResourceCon
servationandRecoveryAct,42U.S.C.S.§6901etseq.,
doesnotresultinthecreationofasituationwiththepo
tentialtoseriouslyharmtheenvironment,civilpenalties
havebeensubstantiallyreduced.

EnvironmentalLaw>HazardousWastes&ToxicSub
stances>ResourceConservation&RecoveryAct>

GeneralOverview
EnvironmentalLaw>SolidWastes>ResourceRecov
ery&Recycling
Governments>Legislation>StatutesofLimitations>

TimeLimitations
[HN25jTheResourceConservationandRecoveryAct,
42U.S.C.S.§6901etseq.,encompassesbothcurrent
andcontinuingviolations,evenifthelatteroriginatedin
activitiesoccurringbeforetheapplicabledateofthestat
ute.However,theassessmentofacivilfineforaviola
tionoccurringpriortoMay11,1993,islimitedbythe
federalstatuteoflimitationsfoundin28U.S.C.S.§ 2462.

EnvironmentalLaw>Litigation&AdministrativePro
ceedings>GeneralOverview
Governments>Legislation>StatutesofLimitations>
TimeLimitations
[HN26]See28U.S.C.S.§2462.

EnvironmentalLaw>Litigation&AdministrativePro
ceedings>GeneralOverview
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[RN27]CourtsshallrespondtotheEnvironmentalPro
tectionAgency’sundueagencydelaybyreducingpenal
tiesinanenforcementactioninordertocounteractany
incentivetheagencymighthavetoplaceitselfinasupe
riorlitigatingposition.

CivilProcedure>Equity>AdequateRemedyatLaw
CivilProcedure>Remedies>Injunctions>Elements
>IrreparableHarm
EnvironmentalLaw>Litigation&AdministrativePro
ceedings>GeneralOverview
[HN28]Normally,toobtaininjunctiverelief,aparty
mustprovethatthereisnoadequateremedyatlaw,that
theplaintiffmaysufferanirreparableinjuryifaninjunc
tionisnotgranted,andthatthebalanceoftheequities
justifiesaninjunction.However,whentheUnitedStates
bringstheactionandshowsthatanactivityendangers
publichealth,injunctivereliefisproperwithoutunder
takingabalancingoftheequities.Incasesofpublic
healthlegislation,theemphasisshiftsfromconsideration
ofirreparableinjurytoconcernforthegeneralpublic
interest.

EnvironmentalLaw>HazardousWastes&ToxicSub
stances>ResourceConservation&RecoveryAct>

Enforcement>InjunctiveRelief
EnvironmentalLaw>Litigation&AdministrativePro
ceedings>GeneralOverview
EnvironmentalLaw>SolidWastes>ResourceRecov
ery&Recycling
[HN29]Indecidingwhetherthestrongremedyofinjunc
tivereliefshallbegiven,aUnitedStatesdistrictcourtis
mostconcernedwithwhetherthisreliefisnecessaryto
stopthedangerthatmightresultfromviolationsofthe
ResourceConservationandRecoveryAct,42U.S.C.S.§
6901etseq.

COUNSEL:ForUNITEDSTATESOFAMERICA,
plaintiff:ArthurI.Harris,Esq.,OfficeOfTheU.S.At
torney,Cleveland,OH.

ForUNITEDSTATESOFAMERICA,plaintiff:Francis
J.Biros,Esq.,DepartmentOfJustice,Washington,DC.

ForUNITEDSTATESOFAMERICA,plaintiff:LoisJ.
Schiffer,Esq.,DepartmentOfJustice,Washington,DC.

ForUNITEDSTATESOFAMERICA,plaintiff:Frank
Bentkover,Esq.,DrenayeHouston,Esq.,MatthewA.
Fogelson,Esq.,DepartmentOfJustice,Washington,DC.

ForWCISTEEL,INC.,defendant:VanCarson,Esq.,
LisaR.Duffett,Esq.,EllenSeibenschuh,Esq.,LisaD.

Sutton,Esq.,Squire,Sanders&Dempsey,Cleveland,
OH.

ForWCISTEEL,INC.,defendant:VincentAtriano,
Esq.,Squire,Sanders&Dempsey,Columbus,OH.

JUDGES:Hon.JamesS.Gwin,U.S.DistrictCourt
Judge.

OPINIONBY:JamesS.Gwin

OPINION

[*812]FINDINGS
CONCLUSIONSOFLAW

OFFACTAND

Inthisaction,thePlaintiffUnitedStatesallegesthat
threewastewaterpondsat[*813]DefendantWCI
Steel’sWarren,Ohiosteelmakingfacility(Ponds5,6,
and6A)arehazardouswasteunits,andassucharesub
jecttoregulationundertheResourceConservationand
RecoveryAct(“RCRA”),[**2]42U.S.C.§6901et
seq.Asgroundsforthisallegation,theUnitedStates
claimsthatPonds5,6,and6Aoncecontainedwastewa
terhavingapH‘of2.0standardunits(“s.u.”)orlower,
andthushadacOrrosivecharacteristic.

2

1ThemeasureofpHprovidesanestimateofthe
acidicagent(hydrogenion)andthebasicagent
(hydroxideion).
2TheUnitedStates’complaintalleges,inpart:

24.Oneormoreofthesurfaceimpound
mentsatthefacility,includingPonds5,6and
6A,havecontainedwastewaterswhichexhibited
apHof2orlessduringthetimeperiodrelevant
tothisComplaint.

25.Wastewatersflowinginto,containedin,
orflowingoutofPonds5,6and6Ahaveexhib
itedthecharacteristicofcorrosivityandarea
hazardouswastewithinthemeaningof40C.F.R.
§261.20and261.22.

26.Ponds5,6and6Aatthefacilityarehaz
ardouswastemanagementunitsasdefinedby40
C.F.R.§260.10,andO.A.C.§3747-50-
10(A)(49)andaresubjecttoregulationashaz
ardouswastemanagementunitssubjecttothe
provisionsofRCRAandtheO.A.C.

Complaint,PP24-26.

[**3]PlaintiffUnitedStatesfiledthisactionon
May11,1998.ToestablishWCI’suseofcorrosivesub
stances,theUnitedStatesprincipallyreliesuponsam
plingitdidinMayandJune1993andupondatasupplied
byWCIinearly1994.
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Thepartieshavingwaivedajury,thismatterwentto
trialbeforethisCourt.Afterobservingthedemeanorof
thewitnessesandconsideringtheparties’evidenceand
arguments,theCourtmakesthefollowingfindingsof
factandconclusionsoflaw.

I.FINDiNGSOFFACT

A.HistoryofWCISteel

TheDefendantWCISteel,Inc.(“WCI”)isanOhio
corporationwithitsprincipalplaceofbusinessat1040
PineAvenue,Warren,Ohio.Atthisfacility,Defendant
WCIoperatesthelastremainingintegratedsteelmillin
theMahoningRiverValley.

3AlloftheUnitedStates’claimsrelatetoWCI’s
Warrenfacility.

WCIWarrenfacilitymanufactureshotrolledstrip
steel,pickledandoiledhotrolledsteelstrip,coldrolled
steel,andcoatedflatsteelproducts.Employingapproxi
mately2,200[**4jemployees,WCIisthelargeststeel
employerintheMahoningValley.

SteelproductionbeganattheWarrenfacilityin
1912.Beginninginthe1930s,RepublicSteelCorpora
tionownedthefacility.In1984,RepublicSteelCorpora
tionmergedwithJ&LSteelCorporationtoformLTV
SteelCompany.In1988,LTVSteelCompany.wentinto
bankruptcy.Withlittlepotentialtooperateprofitably,the
bankruptcytrusteedecidedtoselltheWarrenfacilityto
DefendantWCIforaninsignificantpricecomparedwith
thefacility’sphysicalassets.

4OnAugust31,1988,WarrenConsolidatedIn
dustries,Inc.,acquiredthefacilityfromLTV
SteelCompany.InDecember1991,WarrenCon
solidatedIndustries,Inc.changeditscorporate
nametoWCISteel,Inc.

InAugust1988,DefendantWCIpurchasedtheWar
renfacilityduringatimeofmajordeclineinUnited
Statesintegratedsteelmakingproduction.Bysavingthe
facilityfromshutdown,WCIgreatlybenefitteditswork
ersandtheWarren,Ohio,community.

5Producthaddeclinedbynearly50%inadec
ade.TheyearWCIpurchasedtheWarrenfacility
markedtheseventhconsecutiveyearoflossfor
thesteelindustry.

[**5]AfterpurchasingtheWarrenfacility,Defen
dantWCImademajorinvestmentsinproductionequip
mentandfacilities.WCIspentmorethan$300million
oncapitalimprovements.Thesecapitalexpendituresalso
reducedtheamountsofpollution.

[*8141B.WastewaterSystem

AtitsWarrenOhio,facility,WCIhasasystemfor
thecollectionandtreatmentofwastewatergeneratedin
itssteelproduction.TheWCIsteelfacilityfirstcollects
wastewaterfrommanufacturingareas.Thiswastewateris
thendistributedtoPond5throughasystemofunder
groundsewers,pumps,andpipes.

Aftersettlingandoilseparationprocessestakeplace
inPond5,WCIconveysthewastewatertoPond6.From
Pond6,WCIpumpsthewastewateracrosstheMahoning
Rivertoacentraltreatmentplant.

In1986,LTVinstalledPond6Atointerceptandcol
lectseepagefromPond6beforeitreachedtheMahoning
River.TheseepagecollectedinPond6Aispumpedback
intoPond6.

WCIprimarilyintendsthepondsystemtoequalize
flowtothecentraltreatmentplant,togivestormwater
surgeprotection,andtoallowtheskimmingofasubstan
tialportionofoilfromthewastewater.Takentogether,
thearealextentofthePondsis[**61slightlymorethan
oneacre.

Thiswastewatertreatmentsystemwasconstructed
beforeWCIpurchasedtheWarrenfacilityin1988.
Ponds5and6havebeeninuseattheDefendant’sfacility
sincebefore1950.Pond6Awasaddedin1986.Ponds5,
6,and6Ahavebeenincontinuoususetothecurrent
date.

Ponds5,6,and6Aareeachunlinedearthensurface
impoundments.

6
Atrelevanttimes,thesesurfaceim

poundmentswerenotequippedwithimpermeableliners.

640C.F.R.§260.10,defmesa“surfaceim
poundment”as:

afacilityorpartofafacility
whichisanaturaltopographicde
pression,man-madeexcavation,or
dikedareaformedprimarilyof
earthenmaterials(althoughitmay
belinedwithman-mademateri
als),whichisdesignedtoholdan
accumulationofliquidwastesof
wastescontainingfreeliquids,and
whichisnotaninjectionwell.Ex
amplesofsurfaceimpoundments
areholding,storage,settling,and
aerationpits,pondsandlagoons.

SpentpickleliquorislistedbyU.S.EPAasacorro
sive[**7]andtoxichazardouswasteunderRCR.Aregu
lationsat40C.F.R.§261.32.However,iftheacidwas
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neutralizedbytheadditionoflime,thenthepickleliquor
wouldbeexemptfromRCRAshazardouswasteregula
tionsundertheironandsteelindustryexemptionin40
C.F.R.§26l.3(c)(2)(ii)(A).

740CFR§261.3(c)(2)(ii)provides,inpart:

(ii)Thefollowingsolidwastesarenothaz
ardouseventhoughtheyaregeneratedfromthe
treatment,storage,ordisposalofahazardous
waste,unlesstheyexhibitoneormoreofthe
characteristicsofhazardouswaste:

(A)Wastepickleliquorsludgegeneratedby
limestabilizationofspentpickleliquorfromthe
ironandsteelindustry(SICCodes331and332).

Byitsnature,thesteelindustryoftenuses-corrosive
materials.WCIusesspenthydrochloricpicklingacids,
acidicrinsewaters,andacidicfumescrubberwastewa
ters.Occasionally,WCIwouldinadvertentlyrelease
quantitiesofthesesubstances.Whensuchspillsoc
curred,theymoreoftenoccurrednearthe[**8]picklers
thananywhereelse.Thepicklersprovidedsecondary
containmentfortheacidtubs,designedtoretainacid
leaksorspills.WCIexperiencedleaksfromtheacidtubs
onaninfrequentbasis.Whensuchleaksoccurred,WCI
soughttoisolateandneutralizethespilledacid,or
“pickleliquor.”

Before1993,WCIusedaprocedureofmanually
addinglimetothewastewaterswhçnthewastewaterpH
felltobetween3and4s.u.asmeasuredbytheinfluent
probeatthecentral•treatmentplant.Underthisproce
dure,employeeswouldaddacertainnumberof50-
poundbagsoflimetothewastewater.Astothisdeci
sion,EnvironmentalEngineerRichardGradisharusually
decidedhowmanybagstoaddbaseduponthepHofthe
wastewater.However,WCIdidnotconductanytesting
tolearnwhetherthelimesucceededinneutralizingthe
acid.

[*815]Intheearly1990s,WCIconsideredreplac
ingPonds5,6,and6Awithasecond-handfourmillion
gallonabove-groundtank.WCIobtainedapermitfrom
theEPAtoinstallthetank.Afterobtainingthispermit,
WCIdiscoveredthatthetankwasnolongerinusable
condition.DefendantWCIthereforedidnotcompletethe
project.

C.HistoryofEnvironmentalReview
[**9]Withthisaction,thePlaintiffUnitedStates

allegesthatWCIwassubjecttoRCRAbecauseitdealt
withhazardoussubstanceswithoutapermit.Defendant
WCIdoesnothaveapermitissuedpursuantto42U.S.C.
§6925and6926tomanage,treat,orstorehazardous
wastesinPonds5,6,and6A.NordoesWCIqualifyfor

interimstatusunder§6925,whichwouldtemporarily
exemptWCIfromthepermitrequirement.

8Inordertoqualifyforsuchinterimstatus,a
facilityhadtodemonstratethat:1)itwasinexis
tenceonNovember19,1980;2)ithadcomplied
withSection3010(a)ofRCRAconcerningnotifi
cationofhazardouswasteactivity;and3)ithad
madeanapplicationforapermit,Section3005(e)
ofRCRA,42U.S.C.§6925(e).Here,WCInei
therprovidednoticeofitshazardouswasteactiv
itynormadeanapplicationforapermit.

ShortlyafterpurchasingtheWCIfacilityin1988,
DefendantWCIappliedforaNationalPollutantDis
chargeEliminationSystemPermit.[**10]Afterap
provingthisapplication,theOhioEPAallowedWCIto
usePonds5,6,and6Aassedimentationunitsunderthe
CleanWaterAct.However,thepermitdidnotauthorize
WCItotreat,store,ordisposeofhazardouswastesin
Ponds5,6,or6A.

DefendantWCInextappliedforandreceivedan
EPAPartBpermit,authorizingthestorageofspent
pickleliquorprocessedthroughtanks.TheEPAPartB
permitrequiredWCItomanagehazardouswasteonly
accordingtothepermit’sprovisions.ThePartBpermit
forbadeanymanagementofhazardouswastenotauthor
izedbythepermitorotherwiseexemptedbylaw.Inpar
ticular,thePartBpermitdidnotauthorizeWCItotreat,
storeordisposeofspentpickleliquororcorrosivechar
acteristicwastesinPonds5,6,or6A.

AspartofitsPartBpermit,DefendantWCIin
stalledgroundwatermonitoringwellsnearPonds5,6,
and6AinApril1998.Theresultsfromthesewellsdo
notindicatethatthePondsadverselyaffecttheground
water.

WithinOhio,theOhioEPAadministerstheRCRA
hazardouswastemanagementprogramastheU.S.EPA’s
delegeeunderauthorizationbytheU.S.EPA.Asthe
U.S.EPA’sauthorizeddelegee,theOhioEPAhadau
thority[**l1]toinspectWCI’sfacilityandtodecide
whetherWCImetthestandardsofRCRAandanalogous
Ohiolaw.

9OnJune30,1989,theOhioEPAwasgranted
finalauthorizationtoadministerandenforcethe
RCRAprogramastheU.S.EPA’sauthorized
delegeepursuanttoSection3006ofRCRA.

Since1981,theOhioEPAhasconductedatleast
twelvehazardouswastecomplianceinspectionsofthe
facility.Inconductingtheseinspections,theOhioEPA
hadaccesstoallWCIfacilities.Atthetimeofthein
spections,WCItoldtheOhioEPAthatthesesurface
impoundmentswereusedassolidwastemanagement
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unitsforwastewatersfromthecoldrolling,coatedprod
ucts,andpicklingoperations.

°
Afterconductingthese

reviews,theOhioEPAhasneverallegedordetermined
thatthePondswerehazardouswasteunitsunderRCRA.

10TestimonyofOhioEPAemployeeKristen
Switzerat27-28.

[**12]II.Sampling

A.ConsultantSampling

Asindicated,thePlaintiffUnitedStatesallegesthat
WCIhandledcorrosivewastesthatwerehazardous.Be
causeithasscantsamplingdataofitsown,theUnited
States[*816]reliesuponstudiesundertakenbyothers
atvarioustimes.

DefendantWCIemployedengineerswhotooksam
plesonatleasttwooccasions.OnJune20,1989,Dun
can,Lagnese&Associatesconductedhourlysamplingof
thewastewaterinthesurfaceimpoundments.Of
twenty-fourgrabsamplescollectedbytheseengineers,
twenty-onehadapHvalueof2.0s.u.orbelow.These
sampleswerenottakenaspartofasamplingplanofthe
wholeponds.

11Onesamplewasgatheredeveryhourfor
twenty-fourhours.

In1990,WCI’scontractor,Remcor,Inc.,sampled
thesludgesinPonds5and6followingaformalsam
plingplan.Afterconductingthissampling,Remcor
foundthesludgeswerenotcorrosiveorhazardous.

InOctober1993,engineersKillamAssociatescon
ductedastudyforWCI.Whiledoingthisstudy,Killam
collected[**13]threegrabsamplesfromtheboshbox
thatchannelswastewatertothesurfaceimpoundments.
ThethreesamplescollectedbyKillamhadpHvaluesof
1.3,1.7and2.0s.u.,respectively.Aftercompletingthis
samplingoftheboshbox,KillamAssociatesgavethe
opinionthatthepHofthewastewaterinthesurfaceim
poundmentswasbetween1.9and2.0s.u.TheseKillam
Associatessampleswerenottakenaspartofasampling
planthatsoughttofindtheaveragepropertiesofthe
wholeponds.

B.1993U.S.EPAMultimediaInspection

BeginningonMay12,1993,theU.S.EPAcon
ducteda‘multimedia”inspectionofWCI’sfacilityunder
theCleanWaterAct,theCleanAirAct,RCRA,andthe
ToxicSubstancesControlAct.Duringthisinspection,
theU.S.EPAcollectedagrabsampleofwastewaterbe
ingpumpedfromPond6AtoPond6.U.S.EPAtookthe
samplefromtheflowofthewastewaterasitentered

Pond6.Thefieldmeasurementsofthissamplerevealed
apHof1.81s.u.,belowtheregulatorylimitof2.0s.u.

OnJune15,1993,theU.S.EPAinspectorsreturned
andtookanothergrabsampleofwaterfromPond6A.
Thesample’spHwasabove2.0s.u.

DuringthisJune1993inspection,theU.S.EPAalso
[**14]collectedasampleofwastewaterfromaprocess
thatusesacidpickleliquortotreatsteel.TheU.S.EPA
fieldmeasurementsofthissampleshowedapHof1.65
s.u.TheU.S.EPAalsocollectedagrabsamplefrom
wastewaterflowingfromPond6atthepointwhereit
comrningleswithwastewaterfromtheBasicOxygen
Furnace.Thefieldmeasurementsofthesampleshoweda
pHof1.67s.u.

C.CentralTreatmentPlantAerationInfluentProbe

WCI’swastewatersarepumpedfromPond6toan
inletboxoutsidethecentraltreatmentplant.Insupport
ofitsclaimthatWCI’swastewaterwascorrosive,the
UnitedStatesprincipallyreliesuponWCI’sownpH
readingstakenattheinfluentprobeoutsidethecentral
treatmentplant.

WhileEPAregulationsdidnotrequireWCIto
monitorthepHatthecentraltreatmentplant,itnonethe
lessdidso.Totreatitswastewater,WCIhasmeasured
thepHofthewastewaterasitflowsthroughthecentral
treatmentplant.Atthispoint,theinfluentboxreceives
wastewaterfromPond6andotherprocesssources.

Tomakethesemeasurements,WCIusesseveralpH
probesthatcontinuouslymonitorthepHofthewastewa
terasitflowsthroughthecentraltreatmentplant.[**15]
WCIputoneinflowpHprobeattheaerationinfluent
box.

ThepHmeterattheaerationinfluentboxmeasures
thepHofthewastewaterasitflowsfromPond6intothe
centraltreatmentplant.WCIsubmergesthisprobeinthe
flowofthewastewaterasitenterstheaerationinfluent
box.

2

12ThepHmeterusedbyWCItomeasurethe
pHofPond6influentwastewaterisaglass
membraneelectrodeselectiveforhydrogenionin
combinationwithapHmeter.ThepHmeterused
byWCItomeasurePond6influentpHis
equippedwithamicroprocessorthathandlesthe
mathematicsofthemeasurement.ThepHmeter
usedbyWCItomeasurethepHofPond6influ
entwastewaterdisplaysthenumericalpHvalue.

[*817]Atleastonceaweek,WCICombustionDe
partmentpersonnelcalibratethepHmeterusedtomeas
urethepHofPond6influentwastewater.Defendant
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WCIarguesthatthemethodusedtocalibratethisprobe
resultedininaccurate.

EPAguidelinesrecommendatwo-standardcalibra
tiontechniquetocalibratepHmeters.Tocalibrate[**16]
theprobe,theCombustionDepartmentpersonneluse
twobuffersolutionswithspecifiedpH.Typically,they
usebuffersolutionswithpHof2.0and4.0.Incontrast,
pHcalibrationisbetterdoneusinganeutralbuffersolu
tionof7.0withasecondsolutionwithpHofeither4.0
or10.0.Itisunlikelythatthemaintenancecrewcould
achievecompletelyaccurateprobecalibrationsusingthe
buffersolutionswithpHof2.0and4.0.

Amountsofoilandgreasewereusuallyinthe
wastewaterinfluentasitentersthecentraltreatment
plant.TheoilandgreasecanquicklycoatapHprobe,
renderingitsreadingslessaccurate.Oilandgreasecan
foulaprobeiftheyarepresentinsufficientconcentra
tion.

Becauseofthepresenceofoilandgreaseinthe
wastewaterflowingintothecentraltreatmentplant,plant
operatorscleanedtheinfluentpHprobebyremovingthe
submergedprobefromtheflowofthewastewaterand
dippingtheprobeinacid.Theoperatorscleanedthein-
fluentpHprobeinanacidsolutiononcepershift,or
threetimesperday.Thoughabriefexposuretoanacid
solutioncaneffectivelycleanmineraldepositsfromapH
electrode,itisnotaneffectivecleaningagentfor[**17]
oilandgreasedeposits.Theseproblemsmaketheinflu
entprobereadingslessaccurate.

DefendantWCIrecordedthereadingsfromthepH
metersattheaerationinfluentboxeverytwohoursfrom
September1,1988toFebruary22,1995,andeveryhour
fromFebruary23,1995toJuly31,1998.

BetweenSeptember1,1988andJuly31,1998,
WCI’scentraltreatmentplantoperatorsrecordedmore
than11,000pHvaluesof2.0s.u.orlessforPond6
wastewaterenteringthecentraltreatmentplant.Such
readingsoccurredon1,361differentdays.Atleastone
readingof1.7s.u.orlessoccurredon577differentdays.
Also,thecentraltreatmentplantoperatorsrecordedat
least31pHmeasurementsof12.5s.u.oraboveforPond
6wastewaterenteringthecentraltreatmentplant.Taken
asawhole,thesemeasurementsdidnotsignificantly
varyfrom1989toDecember1993.

InDecember1993,WCIinstalledanautomatedlime
slurryinjectionsystemattheNo.9LiftStation.Fora
period,thislimeinjectionsystemreduced,butdidnot
completelystoppHreadingsof2.0s.u.orless.

13
The

systemhasnoweliminatedmeasurementswithapHof
2.0s.u.orlessattheinfluentprobetothecentraltreat ment[**18]plant.

13Afterinstallationofthelimeinjectionsystem
inDecember1993,centraltreatmentplantopera
torsrecordedanadditional358measurementson
77separatedaysof2.0s.u.orlessforthewaste-
waterinPond6overthenexttwoyears.

D.GrabSamples

Beyondmeasurementsmadewiththeinfluentprobe,
thecentraltreatmentplantoperatorsalsorecordedgrab
samplepHmeasurementsforPond6wastewaterasit
enteredtheaerationinfluentboxatthecentraltreatment
plant.WCImade197pHmeasurementsviasuchgrab
samples.Operatorstookthesesamplesbyplacingalabo
ratorybeakerintheflowofthewastewaterasitenters
theaerationinfluentbox.Thecentraltreatmentplant
operatorsthenmeasurethepHofthegrabsampleswitha
benchmeterinthecentraltreatment[*818]plantoffice.
Thetakingofgrabsamplesisamethodforcheckingthe
accuracyofin-linepHprobes.

ThesegrabsamplesshowedpHreadingsof2.0s.u.
orlessonmanyoccasions.

E.SludgeSampling

SeveralsamplesofsludgefromPond[**l9]6were
alsotestedforpHvalues.InOctober1985,anLTVcon
tractortested30samplesofsludgefromPonds5and6
andfoundanaveragepHofthesludgestobe6.3,with
allmeasurementsfallingwithintherangeof5.5to7.5.

In1990,aWCIcontractorsampledthesludgesin
Ponds5and6andfoundtheywerenonhazardous.And
in1996and1998,samplingperformedbyaWCIcon
sultantagainfoundthepHofthePonds’sludgesranged
between5.4s.u.and10.9s.u.

Thus,thereisnoevidencethatanysludgefrom
Ponds5or6waseverhazardous.Onlywastewater
measurementsindicatepotentialcorrosiveness.

Havingsetforthrelevantfindingsoffact,theCourt
nowoffersitsconclusionsoflaw.

III.CONCLUSIONSOFLAW

A.OverviewofRCRA

TheResourceConservationandRecoveryAct,42
U.S.C.§6901etseq.(“RCRA”)wasenactedin1976to
regulatethetreatment,storage,transportation,anddis
posalofhazardouswastes.RCRAseekstoensurethat
suchwastesare“managedinamannerwhichprotects
humanhealthandtheenvironment.’42U.S.C.§ 6902(a)(4)and(b).SubtitleCofRCRAestablishesa
comprehensivefederalregulatoryprogramfor[**20]
themanagementofhazardouswaste.42U.S.C.§6921-
6939.
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[1{Nlj42U.S.C.§6925(a)prohibitstheoperation
ofanyfacilitythattreats,stores,ordisposesofhazardous
wastes,exceptinaccordancewithapermit.UnitedStates
v.Heuer,4F.3d723,730(9thCir.1993)(‘Itisfunda
mentalthatanentitywhichperformsahazardouswaste
activityforwhichapermitisrequiredunderRCR.Amay
notlegallyperformthatactivityunlessithasapermitfor therelevantactivity.”).Moreover,apartyreceivinga permittostoreordisposeofhazardouswastemustthere aftercomplywiththerequirementsofthepermits.

[HN2]Ifcertainrequirementsaremet,RCRAal lowsstatestooperatehazardouswasteregulatorypro gramsinlieuofthefederalprogram.42U.S.C.§ 6926(b).Evenwhereastateisgivenauthoritytooperate
sucharegulatoryprogram,theUnitedStatesretainsthe righttoenforcethestateauthorizedprograms.42U.S.C.
§6928(a)(2).OnJune30,1989,theU.S.EPAgranted finalauthorizationtotheStateofOhiotoadministerand enforcetheState’shazardouswasteprogramin[**21] theStateofOhio.42U.S.C.§6926(b).TheOhioEPA administerstheRCRAprogramwithinOhio.

[HN3]Under42U.S.C.§6928(a),theUnitedStates mayfileacivilactioninfederaldistrictcourttoobtain appropriaterelief,includingatemporaryorpermanent injunctionuponobtaininginformationthatanyperson hasviolatedorisviolatinganyrequirementofRCRA.If aviolationisshown,42U.S.C.§6928(g)providesfora civilpenaltyinanamountnottoexceed$27,500perday ofnoncomplianceforeachviolation.

1442U.S.C.§6928(g)providesforacivilpen
altyinanamountnottoexceed$25,000perday
ofnoncomplianceforeachviolation.Thisamount
hasbeenadjustedpursuanttotheU.S.EPACivil
MonetaryPenaltyInflationAdjustmentRule,to$ 27,500perday.

[11N4]ThePlaintiffUnitedStateshastheburdento establisheachoftheelementsofliabilityunderRCRA. Inshowingliability,theapplicablestatute[**22]of limitations,28U.S.C.§2462,stopsanyclaimforpen altyforaviolationbeforeMay11,1993.

15PretrialOrder,UnéontrovertedFactNo.3.
[*819][HN5IToestablishaviolationofRCRA, theUnitedStatesmustprovefourgeneralelements:(1) thatWCIisa“person”withinthemeaningofRCRA;(2) thatWCI’sWarren,Ohiosteelplantisa“facility”within themeaningofRCRA;(3)thatWCIdidnothaveaper mitorinterimstatusforthetreatment,storage,ordis posalofhazardouswasteintheponds;and(4)thatWCI treated,stored,ordisposedofhazardouswasteinthe ponds.UnitedStatesv.T&SBrass&BronzeWorks, Inc.,681F.Supp.314,317(D.S.C.1988);UnitedStates

v.ConservationChemicalCo.,733F.Supp.1215,1220 (N.D.md.1989).

DefendantWCIacknowledgesthatitisa“person” withinthemeaningof42U.S.C.§6903(15)andthat WCI’sintegratedsteelplant,andallbuildings,structures, andsurfaceimpoundments[**23]locatedthere,com
prisea“facility”withinthemeaningof40C.F.R.§ 260.10.WCIalsoconcedesitdidnothaveapermitfor thetreatment,storage,ordisposalofhazardouswaste. WCIdisputesonlythatittreated,storedordisposedof hazardouswaste.

TheCourtnowaddressesthestandardsbywhich hazardouswasteisidentified.TheCourtthendetermines whether,uponapplyingthesestandards,WCIhasvio
latedRCRA.

B.StandardsforDetermining“HazardousWaste”
1.RegulatoryClassificationandCorrosivity
[HN6]RCRAcontrolsthereleaseofa“hazardous waste.”Ifasubstanceexhibitscertaincharacteristics, industrialwastewatersaresubjecttoregulationunder RCRA.[HN7]UnitedStatesv.Dean,969F.2d187,194 (6thCir.1992).

42U.S.C.§6921providestwowaysinwhicha wastewillbeconsidered“hazardous.”First,awastewill beclassifiedas“hazardous”wheretheEPAhasspecifi callylistedthewasteashazardous.Byregulation,the EPAhaslistedanumberofwastesashazardous.40 C.F.R.§261.31-261.33(1989).Forexample,spent pickleliquor,whichtheUnitedStatesclaimsWCIdis chargedintoPonds5,6,and6A,isalistedhazardous [**24]wasteunder40C.F.R.§261.32.
TheEPAwillalsoclassifyawasteas“hazardous”if ithasoneormoreofthecharacteristicsofignitability, corrosivity,reactivity,ortoxicity.40C.F.R.§261.21- .24.Here,theUnitedStatesclaimsthatWCIstoredor disposedofcorrosivewaste.

[HN8]Corrosivenessisthepropertythatenablesa substancetodissolvematerialwithwhichitcomesin contact.Improperlymanagedcorrosivewastescanpose asubstantialpresentorpotentialdangertohumanhealth andtheenvironment.

Asexplainedinfurtherdetailbelow,under40 C.F.R.§261.22andO.A.C.§3745-51-22,awasteis corrosiveifitisaqueousandhasapHof2.0s.u.orless orgreaterthanorequalto12.5s.u.Whereasurfaceim poundmentcontainsaqueouswaterwithapHof2.0s.u. orless,onatleastoneoccasion,thewaterinthesurface impoundmentishazardouswaste.TheUnitedStateshere principallycontendsthatsubstancesinPonds5,6,and 6Aarecorrosive,ashavinghadpHof2.0s.u.orless.
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Asnotedabove,42U.S.C.§6925(a)prohibitsthe
operationofanyfacilitythattreats,stores,ordisposesof
hazardouswastes,exceptinaccordancewith[**25]a
permit.UnitedStatesv.Heuer,4F.3d723,730(9thCir.
1993).Moreover,apartyreceivingapermittostoreor
disposeofhazardouswastemustthereaftercomplywith
therequirementsofthepermits.

IfWCItreated,stored,ordisposedofwasteatthe
Warrenfacility,itwasrequiredunderRCRAtohavea
permittodoso.ItisundisputedthatWCIhadnopermit
totreat,store,ordisposeofhazardouswaste.Therefore,
iftheCourtfindsWCImaintainedhazardouswasteatits
Warrenfacility,WCIhasviolatedRCRAandissubject
tofinesunderRCRA.

[*820]Thepartiesofferdifferingviewsregarding
howtheCourtshoulddeterminewhetherhazardous
wasteistreated,stored,ordisposedofatWCI’sWarren
facility.DefendantWCIsaystheevidenceofferedbythe
UnitedStatesisinsufficienttosupportafindingthat
WCImaintainshazardouswasteatthefacilitybecause
thesubstancesatthesitewereimproperlysampled.The
UnitedStatescontendsthateveniftheavailablesamples
donotconformtoaspecificmethodologydescribedin
RCRA’sregulations,theweightofevidencesupportsits
contentionthatWCItreated,stored,ordisposedofhaz
ardouswasteattheWarren[**26]facility.

TheCourtnowexamineswhetherRCRA’sregula
tionsrequireaparticularsamplingmethodology.

2.SamplingMethodology

TheUnitedStatesclaimsWCIviolatedRCRA’s
prohibitionsagainsthazardouswastebymaintaining
“corrosive”wasteattheWarrenfacility.Theregulations
currentlydefine“corrosivity”in.thefollowingway:

[HN9]Sec.261.22Characteristicofcorrosivity.

(a)Asolidwasteexhibitsthecharacter
isticofcorrosivityifarepresentative
sampleofthewastehaseitherofthefol
lowingproperties:

(1)ItisaqueousandhasapHless
thanorequalto2orgreaterthanorequal
to12.5,asdeterminedbyapHmeterus
ingMethod9040in“TestMethodsfor
EvaluatingSolidWaste,Physi
cailChemicalMethods,”EPAPublication
SW-846,asincorporatedbyreferencein
Sec.260.11ofthischapter.

40C.F.R.§26l.22(a)(l)(emphasisadded).Plaintiff
UnitedStatesassertsthatWCIviolatedRCRAbymain-

tamingwastewaterwithapHoflessthanorequalto2.
[HN1O]Undertheregulations,theUnitedStatesmust
showsuchviolationviaa“representativesample”ofthe
water.

RCRAregulationsdefine“representativesample”as
“asampleofauniverseorwhole(e.[**27]g.,waste
pile,lagoon,groundwater)whichcanbeexpectedtoex
hibittheaveragepropertiesoftheuniverseorwhole.”40
C.F.R.§260.10.Thisdefinitionhasremainedunchanged
sinceoriginallypromulgatedbyU.S.EPAin1980.45
Fed.Reg.33066,33075(May19,1980).

ThisdefmitionsuggeststhatafindingofaRCRA
violationmustdependuponreliableandaccuratesam
pling.WCIurgesthattheCourtinterprettheregulations
torequireaparticularsamplingmethodbeforeresults
maybeviewedasareliableandaccurateindicationof
corrosivity.WCIsaysthatthesamplingmethodused
makesadifferencebecausethePondsubstanceswere
heterogeneous.

16
Therefore,unlessanappropriatesam

plingmethodisused,WCIsaystheresultswillnotre
flect“theaveragepropertiesoftheuniverseor[*821]
whole.”WCIsaysthatthesamplingpresentedhereby
thePlaintiffUnitedStatesdoesnotmeettherequire
mentsadoptedintheEPA’sownregulations.

16InanOctober1985study,theengineering
firmDuncan,Lagnese&Associatessampled
sludgefromPonds5and6.Itreportedthatthe
wasteinthePondswasheterogeneous,dueto
“considerablevariationfrompointtopointforall
parametersmeasured.”Exh.CJ.

ExpertCharlesBlumenscheimtestified
crediblyonthisissue:

Q.Doyouknowwhetherthe
wastematerialinthepondsat
WCIishomogeneousorheteroge
neous?

A.Inmyopinionitisnotho
mogeneousitsheterogeneous.

Q.Andwhat’sthebasisfor
thatopinion?

***

A.Thesethewaterentering
thispond5,thewaythepondis
configured,thisisaclassicexam
pleofwhatwecallplug-flowre
gion.Inthetermofart.Butwhatit
meansisthatasthewaterenters
thepond,itwillmovedownthe
pondasariverwouldflow,ifyou
canjustvisualizethisasariver
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andanywaterenteringherewill
movedownthispondinsegments.
Thereisnomixersinthistomake
ithomogeneous,andasthewater
entersthispondandthenulti
matelyleavesthepond,entersthe
pipelineandentersthispondand
againthiswaterwillmovethrough
thispondtothesepumpsandbe
pumpedoutandanywaterhere
againwillenterthispondandbe
pumpedtothispondsothisisa
classicexampleofaplugflowre
gion.

[**28]Incontrast,theUnitedStatesfirstdisputes
thatasampleneedstoreflecttheaveragepropertiesof
thewhole.Further,theUnitedStatesarguesthatadop
tionofasamplingplan,andsamplinginconformitywith
suchaplan,isnotaprerequisitetoshowingaviolation
ofRCRA.TheUnitedStatessaysthatthefailuretoadopt
asamplingplanandtocomplywiththatplangoestothe
weightoftheevidence,ratherthanitsadmissibility.

17PlaintiffUnitedStatesproposedconclusion
oflawNo.24b.

Thus,theCourtmustfirstdeterminewhetherasam
pleneedstoreflecttheaveragepropertiesofthewhole.
Astothisissue,theUnitedStates’argumentwouldturn
thelanguageof40CFR§261.22and40C.F.R.§260.10
onitshead.40CFR§261.22sayscorrosivityisdeter
minedbasedupona‘representativesampleofthe
waste.”40C.F.R.§260.10saysthesamplemustreflect
“theaveragepropertiesoftheuniverseorwhole.”Inar
guingthatthisCourtdisregardthepondsasawhole,the
UnitedStatespushes[**29]asideitsownregulations.

TheCourtthereforefindsthatthesamplesmustbe
representativeofthewholepondbeforeaRCRAviola
tionmaybefound.Thekeyissueiswhatsampling
methodwillproducea“representativesample”ofthe
pondsandwhetherthemethodsusedhereproduceasuf
ficientlyreliablepictureoftheaveragepropertiesofthe
pondsasawhole.

DefendantWCIarguesthatPlaintiffUnitedStates
doesnotgiveevidenceofrepresentativesamplesbecause
itfailedtousethepropertestingmethodfoundinTest
MethodsforEvaluatingSolidWaste,PhysicallChemical
Methods,EPAPublicationSW-846(“SW-846”).WCI
saysuseofMethod9040,asspecifiedintheSecondEdi
tionofSW-846,isrequired.

Incontrast,theUnitedStatesclaimsthatsamplesnot
takeninconformitywithMethod9040cansatisfythe

requirementthatsamplesexhibittheaverageproperties
oftheuniverseorwhole.First,theUnitedStatescontests•
theapplicabilityofMethod9040.TheUnitedStatesar
guesthaibefore1993,Method5.2,assetforthinthe
FirstEditionofSW-846,wasthemethodfordeciding
whetherawastewascorrosive.Method5.2’ssampling
requirementsarelessstrictthantherequirements[**30]
suggestedbyDefendantWCI.Method5.2doesnotspec
ifymethodsfordeterminingthenumberofsamples
neededtoobtaintheaveragepropertiesoftheuniverseor
whole.Incontrast,Method9040does.

Alternatively,theUnitedStatessaysthatSW-846
intendsonlytogiveguidance,nottomandaterequire
ments.Asaguidancedocument,theUnitedStatessays
SW-846affordsflexibilitytousealternativetestmeth
ods.

Todecidethisissue,theCourtfirstconsidersthe
generalapplicabilityofMethod9040.Duringtherele
vantperiods,RCRAregulationshavealwaysreferenced
certaintestmethodsthataretobeusetosupportafind
ingof“corrosivity,”and,byextension,thepresenceof
hazardouswaste.40C.F.R.§260.11(citingtestmeth
ods);40C.F.R.§261.22(a)(l)(defining“corrosivity”).
Asthelanguageof§260.11hasalteredOvertheyears,
thepartiesdisputewhichtestmethodappliedduringthe
relevantperiod.

TheUnitedStatesarguesthatuntilAugust31,1993,
40C.F.R.§261.22(a)(1)requireduseofMethod5.2,as
setforthintheFirstEditionofSW-846.‘Specifically,
untilAugust31,1993,Section261.22provided,inperti
nentpart:

(a)Asolidwasteexhibits[**31]the
characteristicofcorrosivityifarepresen
tative[*822]sampleofthewastehasei
therofthefollowingproperties:

(1)ItisaqueousandhasapHless
thanorequalto2orgreaterthanorequal
to12.5,asdeterminedbyapHmeterus
ingeitheranEPAtestmethodoran
equivalenttestmethodapprovedbythe
Administrator....TheEPAtestmethodfor
pHisspecfiedasMethod5.2in“Test
MethodsforEvaluationofSolidWaste,
Physical/ChemicalMethods”(incorpo
ratedbyreference,see260.11).

40C.F.R.§26l.22(a)(1)(1993edition)(emphasis
added).

1840C.F.R.§260.11and261.22(a)(1)(1988-
1993Editions).
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TheSecondEditionofSW-846wasformally
adoptedaspartofSection260.11onSeptember21,
1982.

‘
TheSecondEditionofSW-846containsa“Con

versionTable’whichcorrelatesthesectionandmethod
numbersusedintheFirstEditionofSW-846with“the
locationoftheirreplacements”intheSecondEdition.
SW-846describesthisconversiontableasgiving“the
replacements”ofthemethods[**32]usedintheFirst
EditionofSW-846.InthisTable,Method5.2isex
presslyreplacedwithMethod9040.However,thelan
guageoftheregulation,40C.F.R.§261.22(a)(l),re
taineditsreferencetoMethod5.2evenasitreferredpar
tiestoSW-846.TheSecondEditionofSW-846,andthe
conversiontablewithinit,remainedineffectuntilAu
gust31,1993,whentheThirdEditionofSW-846was
adopted.

1947Fed.Reg.41562(1982).
2058Fed.Reg.46040(1993).

DefendantWCIpointsoutthattheSecondEdition
ofSW-846’scross-indexsupportstheconclusionthat
Method5.2wasreplacedbyMethod9040.Also,soon
aftertheformaladoptionoftheSecondEditionofSW-
846,theU.S.EPAissuedaTechnicalAmendmentwhich
alsonotedthechangefromMethod5.2toMethod9040.
48Fed.Reg.15256(1983).Further,WCIalsopointsto
communicationmadein1993bytheEPAatthetimeit
adoptedtheThirdEditionofSW-846.InAugust1993,
theAgencyformallyclarifiedthat“the[**33]EPA
methodnumberforpHisincorrectlyreferencedinSec
tion261.22(a)(l)asMethod5.2.Therefore,theAgency
isdeletingthereferencetoMethod5.2inthatsectionand
replacingitwiththecorrectreferencetoMethod9040.”
58Fed.Reg.46047(1993).Thus,theEPAchangedthe
regulationstoreflectwhathadalreadybeenindicatedin
SW-846foryears:thatMethod9040replacedMethod
5.2

Inshort,WCIarguesthateventhoughtheregula
tionsdidnotspecificallymentionMethod9040until
1993,40C.F.R.§26l.22(a)(l)alwaysdefmedcorrosiv
itybyreferencetoSW-846,inwhichMethod9040re
placed5.2.Therefore,WCIarguesthatMethod9040
appliedfromatleast1984toAugust1993.

WCImakesastrongargumentthatMethod9040
waseffectiveforthetimesrelevanthere.However,as
sumingtheapplicabilityofMethod9040,theCourtfinds
thatstrictadherencetoMethod9040isnotrequiredto
showthatWCIviolatedRCRA.Reliabilityandaccuracy
ofsamplesmaybeshownbymethodsotherthanMethod
9040.

Arguingotherwise,WCIcontendsthatcorrosivity
canonlybeestablishedifthePlaintiffUnitedStates
showsthatPonds5,6,and6AhadapHof2.0orless

using[**34]apHmeterinaccordancewithMethod
9040.TocomplywithMethod9040,WCIsayssampling
mustfollowastatistically-validsamplingplanprepared
inaccordancewithSectionOneofSW-846.Method
9040,§6.1.

However,relevantlanguageinSW-846beliesWCI’s
argument.SW-846providesthatasamplingplanismore
statisticallyvalidifitprovidesfor“someformofrandom
sampling”sothat‘everyunitofthepopulation(e.g.
everylocationinalagoonusedtostoreasolidwaste)has
atheoreticallyequalchanceofbeingsampledandmeas
ured,”thusensuringthat“thesample[*823]isrepre
sentativeofthepopulation.”SectionOne,SW-846,Sec
ondEdition,§1.1.2.

“Samplingprecisionismostcommonlyachievedby
takinganappropriatenumberofsamplesfromthepopu
lation.”SectionOne,SW-846,SecondEdition(emphasis
added).SW-846providesastatisticalequationtobeused
indeterminingthe“appropriatenumberofsamples.”

21

CompliancewiththestatisticalcalculationsinSW-846
establishes“ascientificallycrediblesamplingplan”for
characterizingwaste.”Id.atSection1.Specifically,SW-
846saysthat“solidwastescontainedinalandfillorla
goonare[usually][**35]bestsampledusingthethree-
dimensionalrandomsamplingstrategy.”Id.(emphasis
added).

21Table1,Equation8,inSectionOneofSW-
846.

SW-846alsosaysthat“lagoonedwastethatiseither
liquidorsemisolidisoftenbestsampledusingthemeth
odsrecommendedforlargetanks.”Indescribingthe
methodusedforsamplinglargetanks,SW-846says“a
representativesetofsamplesisbestobtainedusingthe
three-dimensionalsimplerandomsamplingstrategyde
scribedinSection1.4.1.”

InSection1.4.1ofSW-846,theEPAsays:

Thenumberofsamplesrequiredforre
liablesamplingwillvarydependingon
thedistributionofthewastecomponents
inthecontainer.Asaminimumwithun
knownwaste,asufficientnumberanddis
tributionofsamplesshouldbetakento
addressanypossibleversicleanomaliesin
thewaste.

SW-846at1.4.1.

Undertheseprovisions,samplingofPonds5,6,and
6Ashouldinvolve“athree-dimensionalgridofsampling
pointsandthenusingrandomnumbertablesorgenera
tors[**36]toselectpointsforsampling.”Id.at1.4.4.
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Asindicated,Method9040suggeststhatsampling
shouldbedoneconsistentwithasamplingplaninvolving
asufficientnumberofsamples.Whilesuchsamplingis
preferred,WCIdoesnotshowthatthePlaintiffUnited
Statescannotproceedabsentsamplinginconformity
withMethod9040.

Othercourtshavecometosimilarconclusions.In
UnitedStatesv.Self2F.3d1071(10thCir.1993),the
defendant,facingcriminalcharges,arguedthatthegov
ernmentfailedtopresentevidencethatcertainhazardous
wastesweresampledinaccordwithanEPA-approved
testmethod.Rejectingthisargument,theTenthCircuit
heldthat[HN11]“whileanEPA-approvedtestofthe
materialwouldhavebeenpersuasiveevidenceasto
whetherthematerialwashazardouswaste,thegovern
mentwasnotrequiredtoprovethiselementthroughtest
data.”Id.at1086.

Tolikeeffect,inUnitedStatesv.Baytank,Inc.,934
F.2d599(5thCir.1991),thegovernmentbroughta
criminalclaimunderRCRA.Inthatcase,thegovern
mentdidnothavesamplingoftherelevantdrums,nor
othersamplingtakeninconformitywithEPA[**37]
regulations.Instead,itrelieduponcompanydocuments
andtestimonyfrompersonsincontactwiththerelevant
drums.Infindingtheevidencesufficienttosupporta
criminalconviction,theFifthCircuitheld:

Thegovermnentadmitsnodrumsam
plesweretaken,butreliesonBaytankre
cords,andtestimonyastoitspracticesat
thetimescharged,toshowthatthedrums
wereusedtoStorethe‘slops’orresidueof
hazardouschemicalsthathadbeenex
tractedeitherforsamplingorlineclean
ingpurposes.Weagreethatthesedocu
ments,includingdruminventories,ahaz

Vardouswastelog,andinternalmemo
randa,aswellasthetestimonyattrial,all
amplydemonstratethatmanyofthese
drumscontaininghazardouswasteswere
storedforlongerthan90days.

Id.at614.

Othercourtshaveheldthatthe[HN12]failureto
adheretoSW-846’spreciseframework[*824]doesnot
stopafindingofhazardoussubstances.See,e.g.,United
Statesv.Taylor,802F.Supp.116,119(W.D.Mich.
1992),vacatedonothergrounds,8F.3d1074(6thCir.
1993)(sampleanalyzedunderatestmethodnotap
provedbyEPAsufficienttoestablishthreatofcontami
nation[**38]underCERCLA).Further,failuretorig
idlyadheretoSW-846doesnotrenderthesamplingevi
denceinadmissible.Peoplev.Hale,29Cal.App.4th

730,734(1994)(“Wediscernnoperserulewhich
automaticallyprecludestheintroductionofevidenceof
disposalofhazardouswastejustbecausethegatheringof
thesampledoesnotfolloweveryjotandtittleoftheEPA
manual.”).Anydeviationfromtheguidancegoestothe
weightoftheevidenceandnotitsadmissibility.People
v.Sangani,22Cal.App.4th1120,1136-1137(1994)
(“Failuretofollowpreciseregulatoryorstatutoryre
quirementsforlaboratorytestsgenerallydoesnotrender
thetestresultsinadmissible,butinsteadgoestothe
weightaccordedtotheevidence.”).

22

22Courtsshowdeferencetotheinterpretation
ofregulationgivenbyadministrativeagencies
chargedwiththeirenforcement.UnitedStatesof
Americav.MobilOilC’orporation,1997WL
1048911(E.D.N.Y.1997).InMobilOil,the
companysoughttoofferevidencenotinconfor
mitywiththeregulationsgivenbytheU.SEPA.
RejectingMobil’sevidence,thecourtsetfortha
standardofreviewapplicabletoaclaimthatthe
samplingmethodsutilizedareinvalid.Underthe
court’stest,itisnotenoughforWCIsimplyto
“offer[]analternativereadingofthelaw.”Id.at *9•Instead,WCImustestablishthatEPA’sinter
pretationis“plainlyerroneous”andthatWCI’s
readingis“compelledbytheregulation’splain
language’ortheAdministrator’sintentatthetime
theregulationwaspromulgated.”Id.(quoting
ThomasJeffersonUniversityHospitalv.Shalala,
512U.S.504,512,129L.Ed.2d405,114S.Ct.
2381(1994)).

[**39]Consequently,althoughMethod9040con
trolledsamplingbefore1993,theCourtfindsthatstrict
adherencewithMethod9040,includinggridsampling
pursuanttoaplan,isnotrequiredtoshowthatPonds5,
6,and6Awerecorrosive.Whilesamplingdoneincon

formitywithMethod9040ispreferableandmoreper

suasive,evidencenotconformingwiththesamplingpro

visionsofSW-846cansupportafindingthatWCIgen
eratedhazardoussubstancessubjecttoRCRA.

3.RequiredShowing
V

[HN13]ToshowthatPonds5,6,and6Acontained
hazardoussubstancesandwere,asaresult,subjecttothe
cradle-to-graverestrictionsofRCRA,thePlaintiff
UnitedStatesmustshow,viarepresentativesamples,
onlythatthesurfaceimpoundmentcontainedaqueous
waterwithapHof2.0s.u.orless,onatleastoneocca
sion.UnitedStatesv.ConservationChemicalCo.,733F.
Supp.1215,1224(N.D.md.1989)(findingthatan

aqueoussolidwasteexhibitsthecharacteristicofcorro
sivityifitisproperlytestedandfoundtohaveapHless
thanorequalto2“onatleastoneoccasion”);Statev.
PVSChemicals,Inc.,50F.Supp.2d171(W.D.N.Y.
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1998)(findingdischargesofacidicwater[**40]thatfell
belowpHof2on4occasionsoutof51samplestaken
overcourseof6yearswashazardous).

[RN14]Inordertobevalid,samplingmustshow
thatitisrandom,thatis,that‘everyunitofthepopula
tion(e.g.,everylocationinalagoonusedtostoreasolid
waste)hasatheoreticallyequalchanceofbeingsampled
andmeasured,”thusensuringthat“thesampleisrepre
sentativeofthepopulation.”SectionOne,SW-846,Sec
ondEdition,at1.1.2.

Withtheseprinciplesinmind,theCourtexamines
thesamplespresentedbythegovernmentasevidenceof
RCRAviolations.

C.AssessmentofSamples

InclaimingthatDefendantWCI’sPond5,6,and6A
aresubjecttoregulationunderRCRA,theUnitedStates
reliesuponalimitednumberoftestingsdonebyU.S.
EPApersonnelandthelargenumberoftestsrecordedby
DefendantWCI’spersonnel[*825]attheintaketothe
centraltreatmentplant.

WCIsaysthelimitednumberofsamplestakenby
theU.S.EPAareinsufficientlyrepresentativeofthe
pondstoserveasproofofaviolation.WCIalsosaysthe
11,000samplesitrecordedareinsufficientlyrepresenta
tiveofwastewatersheldinPonds5,6,and6Abecause
themeasuringprobesweremiscalibrated.[**41]Be
causenoneofthesamplesthegovernmentreliesonwere
takenpursuanttoMethod9040,WCIsaysthereisinsuf
ficientevidence,thatitmaintainedhazardouswasteatthe
Warrenfacility.

Asdiscussed,theCourtfmdsMethod9040prefer
ableforshowingaRCRAviolation,butitisnottheex
clusivemeanswithwhichthegovernmentcansupportits
case.TheCourtmustnowdeterminewhethertheavail
ablesamplesprovideareliableindicatorthatWCImain
tainedhazardouswasteattheWarrenfacility.

PlaintiffUnitedStatesshowssamplingperformedby
WCIattheinfluenttoPond6.Thegovernmentproduced
WCI’sinternal“TurnAudit”formsreflectingpHmeas
urementstakenbetween1988and1998.WCItestedover
300samplesamonthatPond6duringtheseyears.

23
The

turnauditformsindicatethatover11,000samplestaken
duringtheseyearshadapHof2.0orless.

24
WCI’sop

eratorsmadereadingsof2.0s.u.orlessforPond6
wastewaterenteringthecentraltreatmentplanton1,361
separatedays,including577daysduringwhichreadings
of1.7s.u.weretakenattheinfluentprobe.

23InJuly1990,WCItook240samples.In
everyothermonthduringtheten-yearperiod,
WCItookmorethan300samples.

24Therewereonly13readingsof2.0orlessin
1995andnonein1996through1998.Therefore,
thebulkofthelowpHreadingsdatefrom1988
to1994.

Duringseveralmonths,virtuallyallthesamplesin
dicatedlowpHlevels.InMay1991,96.7%ofthe369
samplestakenthatmonthindicatedapHlevelof2.0or
below.InAugust1991,99.2%ofthe372samplestaken
thatmonthregisteredat2.0orbelow,with297samples
reflectingapHof1.7orbelow.InMay1993,90.9%of
the372samplestakenthatmonthhadapHlevelof2.0
orbelow,with268samplesreading1.7orbelow.

AttherateWCIpumpswateroutofthepond,there
isacompleteturnoverofpondwatereverythreetofour
days.Thus,monthsduringwhichlowpHlevelswerethe
normprovidestrongevidencethatthesampleswererep
resentativeofthepondwaterasawholeduringthattime
andthatthewatercontainedhazardouswaste.

ThoughWCIlevelsvalidcriticismatthereliability
oftheinfluentpHprobe,themeasurementsobtained
fromtheprobeareneverthelessprobativeofthewaster-
water’shazardousnature.Anextremelylarge[**43]
numberofinfluentprobepHreadingsshowcorrosivity,
includingmanyreadingswithveryacidicpHlevels.
EvenifthepHcalibrationwerenotprecise,anyerror
wasunlikelytoaccountfortheextremelylowpHread
ings.

ThisissobecausepHismeasuredonalogarithmic
scale:aspHmeasurementsmovedownthescale,the
measureofacidityinasubstanceincreasesexponen
tially.AsubstancewithapHof1.8s.u.hastwicethe
hydrogenion(oracid)concentrationofasubstancewith
apHof2.0s.u..Thedifferencebetweenthemeasure
mentunitsis.2.Butbecauseofthelogarithm,the.2dif
ferencebetween1.6and1.8representsagreaterincrease
inaciditylevelthandoesthe.2differencebetween1.8
and2.0.Therefore,evenifWCI’sprobeswerenotcali
bratedpreciselyinrelationto2.0,theextremelylow
readingsrepresentstrongevidenceofaciditybecause
theyrepresentsuchexponentialchangeinacidlevels.

Indeed,evenSW-846notesthatwhenmeasurements
fallfarbelowthethresholdallowedlevel,amethodwith
loweraccuracyandprecisionistolerable:

[*826]

Itisnowapparentthatajudgment
mustbemadeastothedegreeofsam
plingaccuracyandprecisionthatisre
quired[**44]toreliablyestimatethe
chemicalcharacteristicsofasolidwaste
forthepurposeofcomparingthosechar-

[**42]
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acteristicstoapplicableregulatorythresh
olds.Generally,highaccuracyandhigh
precisionarerequiredifoneormore
chemicalcontaminantsofasolidwasteis
presentataconcentrationthatiscloseto
theapplicableregulatorythreshold.Alter
natively,relativelylowaccuracyandlow
precisioncanbetoleratedifthecontami
nantsofconcernoccuratlevelsfarbelow
orfarabovetheirapplicablethresholds.

SW-826,§1.1.1,P3(emphasisadded).Althoughhigh
accuracyandprecisionispreferred,thereadingof1.3,
forexample,reliablyshowscorrosivityeveniftaken
throughalessthanidealsamplingmethodbecauseit
fallssofarbelowthethresholdof2.0.

TheUnitedStatesdoesnotrelysolelyonthemeas
urementsfromtheinfluentprobe.TheUnitedStates
givesevidencefromaWCIconsultantengineerwho
tookgrabsamplepHmeasurementsonOctober14and
15,1993,whichshowedpHof2.0orloweratthebosh
boxlocation.

25
Importantly,oneofthesesampleshadthe

extremelylowpHvalueof1.3s.u.whileanotherhadthe
extremelylowvalueof1.7s.u.[**45]Also,alarge
numberofgrabbagsamples,testedonbenchpHmeters,
indicatecorrosivity.Finally,althoughlimited,U.S.EPA
samplingshowscorrosivity.

25ConsultantKillamcollectedthreegrabsam
plesfromtheboshboxthatchannelswastewater
tothesurfaceimpoundments.Thethreesamples
hadpHvaluesof1.3,1.7and2.0s.u.,respec
tively.

Inlightofthesubstantialevidencepresentedbythe
UnitedStates,theCourtfindsthatduringperiodsof
WCI’sownership,thewastewatertreated,stored,and
disposedofbyWCIinPonds5,6,and6Aexhibitedthe
hazardouswastecharacteristicofcorrosivity,withinthe
meaningof40C.F.R.§261.22.Thus,WCIPonds5,6,
and6AweresubjecttoRCRA.

However,theGovernmentfailstoshowspentpickle
liquor,subjecttoRCRA,wasdepositedintoPonds5,6,
and6A.TheCourtfindsthatWCIalwaysneutralized
anyspentpickleliquororacidspillagewithexcesslime.
[HN15]Lime-neutralizedspentpickleliquorisexempt
fromtheRCRA’shazardouswasteregulationsunderthe
[**46]ironandsteelindustryexemptionin40C.F.R.§
261.3(c)(2)(ii)(A).

IV.ViolationsofRCRA

TheCourthasdeterminedthatthereissufficient
evidencethatWCItreated,stored,ordisposedofhazard-

ouswasteatitsWarrenfacility.Maintainingsuchhaz
ardouswastetriggersseveralrequirementsunderRCRA.
Asdetailedbelow,WCI’sfailuretocomplywiththese
requirementssubjectsittopenaltiesunderRCRA.

A.FirstClaimforRelief

[HNI6J40C.F.R.§260.10provides,inpart:

[A]“Hazardouswastemanagement
unit”isacontiguousareaoflandonorin
whichhazardouswasteisplaced,orthe
largestareainwhichthereissignificant
likelihoodofmixinghazardouswaste
constituentsinthesamearea.Examplesof
hazardouswastemanagementunitsin
cludeasurfaceimpoundment,awaste
pile,alandtreatmentarea,alandfillcell,
anincinerator,atankanditsassociated
pipingandunderlyingcontainmentsys
ternandacontainerstoragearea.

40CFR§260.10.Ponds5,6,and6AattheWCI’sWar
renfacilityarehazardouswastemanagementunits.As
hazardouswastemanagementunits,Ponds5,6,and6A
aresubjecttotheprovisionsofRCP.Aandanalogous
statelaw.

[HNI7]Under[**47]42U.S.C.§6925(a)and(e)
andOhioRev.Code§3734.02(F)and3734.04,the
ownerandoperatorofahazardouswastemanagement
unitisprohibitedfrom[*827]operatingahazardous
wastemanagementunitexceptinaccordancewitha
permitissuedpursuanttoRCRA,unlessthefacilityhad
interimstatus.

Thewastewatertreated,stored,anddisposedof
throughtheimpoundmentswasa“solidwaste,”under40
C.F.R.§261.2(a)(2).Duringperiodsfrom1988to1993,
thewastewaterstoredanddisposedofbyWCIinPonds
5,6,and6A,wasalsohazardouswastebecauseitexhib
itedthecharacteristicofcorrosivity,havingapHof2or
less.Further,DefendantWCIhasneitherapermitissued
pursuanttotheprovisionsof42U.S.C.§6925,nordoes
WCIhaveinterimstatus.

DefendantWCI’s.OperationofPonds5,6,and6A
withoutapermitandwithoutinterimstatusviolates
RCRAandthefederallyapprovedhazardouswasteman
agementprogramfortheStateofOhio.Eachdaythat
WCIoperatedPonds5,6,and6Awithoutapermitor
withoutinterimstatusisaseparateviolationofRCRA.

B.SecondClaimforRelief

Ponds5,6,and6Awerehazardouswastemanage
ment[**48]unitsduringperiodsfrom1988to1993.
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WCIoperatedthesehazardouswastemanagementunits
withoutincludingthesehazardouswastemanagement
unitsinanyRCRAPartAapplication,asrequiredby40
C.F.R.§270.13andO.A.C.§3645-50-43,andwithout
amendinganyRCRAPartAapplication.

EachdaythatDefendantoperatedPonds5,6,and
6Awithoutincludingthesehazardouswastemanage
mentunitsinanyPartAapplicationandwithoutamend
inganyPartAapplicationisaseparateviolationof42
U.S.C.§6930andO.A.C.§3745-50-43.

C.ThirdClaimforRelief

WCIoperatedPonds5,6,and6Aashazardous
wastemanagementunitswithoutincludingthesehazard
ouswastemanagementunitsinanyRCRAPartBappli
cation,andwithoutamendinganyRCRAPartBapplica
tiontoincludeinformationpertainingtoPonds5,6,and
6A.40C.F.R.§270.14andO.A.C.§3745-50-44.

EachdaythatWCIoperatedPonds5,6,and6Aas
hazardouswastemanagementunitswithoutincluding
thesehazardouswastemanagementunitsinanyRCRA
PartBapplication,andwithoutamendinganyRCRA
PartBapplicationtoincludeinformationpertainingto
Ponds5,6and6Aisaseparateviolation.

[**49]D.FourthClaimforRelief

[HN18]Under42U.S.C.§6928(a)and40C.F.R.§
270.1(b),apartyalsomaynotstorehazardouswasteina
surfaceimpoundmentwithoutapermitorinterimstatus.
Ponds5,6,and6Aare“surfaceimpoundments”within
themeaningof40C.F.R.§260.10.

[l{Nl9]Under42U.S.C.§6925(j),surfaceim
poundmentsexistingonNovember8,1984,werere
quiredtomeetminimumtechnologicalrequirements
unlessgrantedanexemptionbytheU.S.EPAorthe
State.

26
WCIdidnotreceiveinterimstatus.Asafacility

thatdidnothaveapermitanddidnothaveinterim
status,WCIwasrequiredtoceaseacceptinghazardous
wasteandcommenceclosure.40C.F.R.§265.1(b).As
explainedearlier,theCourtfindsthatWCIcontinuedto
receivehazardouswasteafteritwasnoteligibletodoso.
Incontinuingtoreceivehazardoussubstances,WCIvio
latedRCRA.

2642U.S.C.§6924(o).

WCIcontinuedacceptinghazardouswastesatPonds
5,6,and6A,[**50]eventhoughitfailedtomeetthe
technologicalrequirementsof42U.S.C.§
6924(o)(1)(A).WCIfailedtoclosePonds5,6,and6Aas
requiredby40C.F.R.§264.228and.O.A.C.§3745-56-
28.

EachdaythatWCIcontinuedacceptinghazardous
wastesatPonds5,6and6A,eventhoughitfailedto
meetthetechnologicalrequirementsof42U.S.C.§
6924(o)(1)(A)isaseparateviolation.

[*828]E.FifthClaimforRelief

[FfN2O]Under40C.F.R.§264.112andO.A.C.§
3745-55-12,WCI,astheowneroroperatorofahazard
ouswastemanagementunit,wasrequiredtohaveawrit
tenclosureplan.Theclosureplanmustidentifythesteps
neededtoperformapartialorfinalclosureofthefacility.

DefendantWCIfailedtohaveawrittenclosureplan
thatidentifiedthestepsnecessarytoperformpartialor
finalclosureofPonds5,6,and6A.WCIthusviolated
RCRAclosurerequirementsdescribedat40C.F.R.§
264.112andO.A.C.§3745-55-12.

EachdaythatWCIfailedtohaveawrittenclosure
planthatidentifiedthestepsnecessarytoperformpartial
orfinalclosureofPonds5,6,and6Aisaseparateviola
tion.

F.SixthClaimforRelief

[1{N21]Under40C.F.[**51]R.§264.140-

264.151andO.A.C.§3745-55-40-3745-55-51,WCI,
astheowneroroperatorofahazardouswastemanage
mentfacility,wasrequiredtohaveadetailedwritten
estimateincurrentdollarsofthecostofclosinghazard
ouswastemanagementunits.WCIwasalsorequiredto
complywiththefinancialassuranceprovisionsof40
C.F.R.§264.143andO.A.C.§3745-55-43.

DefendantWCIhasfailedtocomplywiththeclo
surecostsandfinancialassurancerequirementsof40
C.F.R.Part264andO.A.C.§3745-55-40-3745-55-51.
EachdaythatWCIfailedtohaveandmaintainadetailed
writtenestimate,incurrentdollars,ofthecostofclosing
hazardouswastemanagementunitstocomplywiththe
financialassurancerequirementsisaseparateviolation.

G.SeventhClaimforRelief

[HN22]Theowneroroperatorofasurfaceim
poundmentisrequiredtoinstall,operate,andmaintaina
ground-watermonitoringsystemwhichsatisfiesthecri
teriacontainedat40C.F.R.Part264,SubpartF,and
O.A.C.§3745-54-90-3745-54-99and3745-55-01-

3745-55-02.DuringperiodsafterNovember8,1988,
WCIfailedtoinstall,operate,andmaintainaground
watermOnitoringsystemthatmeetstherequirements
[**52]of40C.F.R.Part264,SubpartF,andO.A.C.§
3745-54-90-3745-55-02.

Thefailuretooperatesuchaground-watermonitor
ingsystemviolatesRCRAandthefederallyapproved
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hazardouswastemanagementprogramfortheStateof
Ohio.

H.EighthClaimforRelief

Attimesfrom1988to1993,DefendantWCIdis
posedofcorrosivehazardouswaste,havingapHofless
thanorequalto2.0,fromPonds5,6or6A,whichdid
notmeetthetreatmentstandardsspecifiedatO.A.C.§
3745-59-40-3745-59-43,inviolationof40C.F.R.§
268.32and268.35(a)andO.A.C.§3745-59-32and
3745-59-35(A).

Indisposingofsuchwaste,WCIviolatedRCP.Aand
thefederallyapprovedhazardouswastemanagement
programfortheStateofOhio.

V.Penalty

[HN23JUnder42U.S.C.§6928(a)and(g),this
CourthaspowertoenjoinWCIandtoimposecivilpen
altiesforeachviolationofRCRAandthehazardous
wastemanagementprogramfortheStateofOhio.This
Courtcanimposepenaltiesupto$25,000perdayfor
eachdayofviolationpriortoJanuary30,1997and$
27,500foreachdayofviolationthereafter.

Indeterminingtheappropriatecivilpenalties,the
Courtconsiderstheseriousnessof[**53jtheviolation,
whateffortsweremadetocomplywithregulations,the
harmcausedbytheviolation,theeconomicbenefitde
rivedfromnoncompliance,theviolator’sabilitytopay,
thegovernment’sconduct,andtheclarityoftheobliga
tioninvolved.UnitedStatesv.EkcoHousewares,Inc.,
62F.3d806,815(6thCii.1995).Indeterminingthe
penalty,thisCourtexercisesitsdiscretion.Id.(citing
[*829)UnitedStatesv.MidwestSuspensionandBrake,
49F.3d1197,1205(6thCir.1995)).

A.WCI’sPastComplianceandSeriousnessoftheViola
tion

FromthetimeitassumedoperationoftheWarren
facilityin1988,WCIhasdeniedthatitmanagedhazard
ouswastesinPonds5,6and6A.Becauseitdeniedits
managementofhazardouswastes,WCIfailedtoprovide
noticetotheU.S.EPAandtheStatethatitmanagedhaz
ardouswastesinPonds5,6and6Aandfailedtoobtain
anypermitorinterimstatusunderRCRAformanage
mentofthehazardouswasteitmaintainedinPonds5,6,
and6A.

42U.S.C.§6925(a)prohibitsthetreatment,storage
ordisposalofhazardouswasteexceptinaccordancewith
anauthorizedpermit.EkcoHousewares,Inc.,62F.3dat
809.[**54JThereceiptofapermit,andcompliance
withthatpermitareatthecoreofthefederalhazardous
wastemanagementsystem.UnitedStatesv.Heuer,4

F.3d723,730(9thCir.1993)(“Itisfundamentalthatan
entitywhichperformsahazardouswasteactivityfor
whichapermitisrequiredunderRCRAmaynotlegally
performthatactivityunlessithasapermitfortherele
vantactivity.”).WCI’sfailuretoobtainapermitandto
complywiththatpermitdisregardsRCRA’s“cradle-to-
grave’regulatorystructureoverseeingthesafetreatment,
storageanddisposalofhazardouswaste.”UnitedTech
nologiesCorp.v.EPA,261U.S.App.D.C.226,821
F.2d714,716(D.C.Cir.1987).

Yet,WCIhasmadecapitalinvestmentsthathave
improvedenvironmentalquality.By1992,WCIhadin
vested$135millioninacontinuouscasterandladle
metallurgicalfacilitythatloweredcostsandimproved
environmentalperformance.

27
Inaddition,WCIuseda

vigorousrecyclingprogramandeliminatedabout80,000
tonsofmaterialsthatformerlywenttoalandfill.In
1996,theOhioEPAreportedthat:“WCIhasachievedan
86percentreductionintheirtoxicchemicalreleases
from{**55]1988to1994...1994wasWCI’smost
productiveyearintheireight-yearhistory.Thefacility
increasedproductionby5.8percentover1993while
reducingtoxicreleaseconmiissionby32.9percent.”In
March1999,theEnvironmentalDefenseFundplaced
WCIinthetopthirdoftwentyintegratedsteelmillsin
thenationforitspollutioncontrolefforts.

27Thecontinuouscasterandladlefacility
eliminatedapproximatelyahundredtonsofair
pollutantsperyear.

Insummary,whileDefendantWCIfailedtocomply
withRCRArequirementsastoPonds5,6,and6A,it
otherwisemadeeffortstoreducepollution.

B.DiscussionofHarmCausedbyNoncompliance

TheCourtfindsnocredibleevidenceofharmcaused
byDefendantWCI’sRCRAviolations.First,though
long-termeffectsofhazardouswastewatermaybere
flectedinthesludgethatcollectsinthebeneaththe
wastewater,thePlaintiffUnitedStatesdoesnotallege
thatsludgeinthePondseverhadapHof2.0orbelow.
Second,monitoringwellsplaceddownstream[**561
fromPonds5,6,and6Ashownoimpactontheenvi
ronmentresultingfromtheuseofthesepondsaswaste-
watertreatmentunits.Finally,theUnitedStatesdoesnot
allegethatthePondscurrentlycontainwastewaterwitha
pHof2.0orbelow.

[HN24]WhereaprovenviolationofRCRAdoesnot
resultin“thecreationofasituationwiththepotentialto
seriouslyharmtheenvironment,”civilpenaltieshave
beensubstantiallyreduced.UnitedStatesv.LacksIndus
tries,Inc.,1990U.S.Dist.LEXIS7650,1990WL
261387,*4(W.D.Mich.June22,1990).Thus,indeter-
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mininganappropriatepenalty,thisCourttakesintocon
siderationthefactthatWCI’suseofPonds5,6,and6A
hasnotresultedinanyharmtohumanhealthortheenvi
ronment.

[*8301C.EconomicBenefitandCostsSaved

TheCourtalsoconsiderstheeconomicbenefitde
rivedbyWCIastheresultofitsfailuretocomplywith
RCRA.Onthisissue,thepartiessharplydisagree.

ThePlaintiffUnitedStatessaysthatWCIbenefitted
becauseitavoidedexpendingmoniestoclosePonds5,6,
and6A,includingdredging,disposalofdredgedmateri
als,andbackfillingtheponds.TheUnitedStatesargues
thatWCIbenefittedbecauseitwasotherwiserequiredto
install[**57]tankstostorewastewaterwithlowpH;to
setupagroundwatermonitoringprogram;andtoprovide
aclosureandpostclosureplantogetherwithnecessary
financialassurance.TheUnitedStatessaysWCIdelayed
oravoidedexpendingmoniesforthesepurposesand
receivedaneconomicbenefit.

Inseekingtoquantifythisbenefit,theUnitedStates
saysthebenefitshouldbemeasuredasthecurrentvalue
ofthecapitalcostofthevariousexpendituresneededto
avoidRCRAviolations,andtheannualoperatingcosts
thatwouldhaveattendedearliercompliance,allex
pressedintoday’sdollars.

PlaintiffUnitedStatesclaimsthatDefendantWCI
receivedatotaleconomicbenefitofapproximately$9.1
million.According•totheUnitedStates,thedelayed
capitalexpendituresgaveWCIa$6,427,000benefitand
theavoidanceofoperatingandmaintenancecostsgave
WCIa$2,631,000benefit.

InreachingitspositionthatWCIobtainedeconomic
benefitof$9.1million,theUnitedStatesreliesonsev
eralcoreassumptions.TheUnitedStatesreliesuponthe
argumentthatremediationrequiredmovingthemajority
ofthesludgesfromtheircurrentlocationsanddepositing
theminatoxicwastedisposal[**58]site.Ifthesludge
didnothavetoberemoved,WCIdidnotreceivethe
benefitof$2,615,102forthedredgingandbackfillingof
theimpoundmentsand$3,696,690foritsdisposal.

TheCourtfindscredibleWCI’stestimonythatPonds
5,6,and6Aaresubjecttoarisk-basedclosurethat
givesconsiderationtohumanhealthandtheenviron
ment.Undersuchaclosure,thesludgewouldbeleftin
place,itwouldbestabilized,andacoverwouldbe
placeduponit.Sucharisk-basedclosuremightinvolve
movingthesludgesfromPonds6and6AtoPond5,and
thenputtingacoveronPond5.Arisk-basedclosure
wouldbesignificantlylessexpensivethanthedredging
andremovalplanproposedbytheUnitedStates.Dr.
KennethWisetestifiedcrediblythatarisk-basedresulted

inapresentvalueeconomicbenefitof$732,065,includ
ingthecostofastoragetank.

D.PresentValueDetermination

AstotheeconomicbenefitderivedbyWCIfromde
layedcompliancewithRCRA,thepartiesalsodispute
whatrateshouldbeusedtodeterminethepresentvalue
ofthebenefit.ThePlaintiffUnitedStatesclaimsthatthis
Courtshoulduseaweightedaveragecostofcapitalrate
of8.5percentforboth[**59]pastamountsbenefitted
andforfuturebenefits.

Incontrast,theDefendantWCIsuggeststhattherate
shouldbedifferentforbothpastandfuturebenefit.For
pastcosts,WCIsuggeststheuseofanafter-tax,risk-free
rateiscorrect.WCIarguesthatnouncertaintyattends
theamountandtherisk-freereturnistheonlyeconomic
benefitthatacompanyearnsfromdelayinganexpendi
ture.WCIarguesthatanyreturnabovetherisk-freerate
doesnotreflectdelay,butinsteadreflectsrisk.

Astofuturebenefit,WCIsaysthereisuncertainty.
Futurebenefitsarenotriskfree.Asaresult,WCIsaysa
discountratereflectingthisriskshouldbeused.Specifi
cally,WCIarguesthatfuturebenefitsshouldbecom
putedbyusinganafter-taxcorporateborrowingrate.
WCIsuggestsa9.6%rateshouldbeused,basedupon
thecurrentyieldofWCIbonds.

[*831]Thecentralissueiswhetheraratereflecting
riskshouldbeusedastopastbenefitsorobligations.
Anyreturnabovetherisk-freerateisearnednotfrom
delaybutbyassumingrisk,andthereforeisnotproperly
consideredeconomicbenefitfromnoncompliance.Be
causethisamountisknownandtheexistenceandsol
vencyofthepartyisalso[**60]known,itisinappropri
atetoincreasetheratetoreflectrisk.Astothisissue,the
CourtfindsDefendantWCI’sargumenttobemoreper
suasive.Afterobservingthetestimonyofalltheexperts,
theCourtfindsWCI’sexpertKennethWisemostcredi
ble.

Indeterminingeconomicbenefit,theCourttherefore
findsanafter-tax,risk-freerateiscorrect.

B.PeriodforDeterminationofEconomicBenefit.

Fordeterminingeconomicbenefit,thePlaintiff
UnitedStatessaysthatcomputationshouldaccruefrom
theinitialdatesof-noncomplianceuntilactualcompli
anceisachieved.Thus,theUnitedStatesarguesthat
economicbenefitshouldbecalculatedfromNovember
1988,thefirstdateofnoncompliance.

[11N25]RCRAencompassesbothcurrentandcon
tinuingviolations,evenifthelatteroriginatedinactivi
tiesoccurringbeforetheapplicabledateofthestatute.
Statev.PVSChemicals,Inc.,50F.Supp.2d171,180
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(W.D.N.Y.1998).Thus,thereislittledoubtthatthe
CourtmayconsiderWCI’sconductpriortoMay11,
1993,todeterminewhetherWCIissubjectto,andvio
lated,RCRA.

However,theassessmentofacivilfineforsucha
violationislimitedbythefederalstatuteof[**61]limi
tationsfoundin[HN26]28U.S.C.§2462:

ExceptasotherwiseprovidedbyActof
Congress,anaction,suitorproceedingfor
theenforcementofanycivilfine,...[or]
penalty...shallnotbeentertainedunless
commencedwithinfiveyearsfromthe
datewhentheclaimfirstaccrued.

28U.S.C.§2462.Thus,whiletheeconomicbenefitWCI
receivedfromviolatingRCRApriortoMay11,1993
mayberelevanttoanexaminationoftheextentofthe
violations,thescopeofinjunctiverelief,andWCI’sgood
faithinremedyingknownviolations,itisnotdetermina
tiveofthisCourt’sassessmentofafine.

F.AbilitytoPay

ThePlaintiffUnitedStatesandDefendantWCIdis
puteWCI’sabilitytopayasubstantialpenalty.The
UnitedStatesarguedthatWCIcouldandshouldpaya
penaltyof$34million.Inmajorpart,theUnitedStates
basesthispositionuponcertainhighdividendsthatWCI
paiditscorporateownerinrecentyears.

WCIchallengesitsabilitytopaysuchapenaltywith
impunity.WCIsaysitneedstoinvest$40millionin
capitalannuallyandthisinvestmentwouldbeimpaired
bysuchapenalty.

WCIhasmade[**62]profitsinsomerecentyears.
However,itfacesincreasedcompetition,especiallydur
ingbusinessdownturns,fromnumerouscompetitors.
First,cheapAsiansteelhasfloodedtheU.S.andworld
markets.Asaresult,U.S.steelimportsincreased33%
from1997to1998,despitethefactthat1997itselfre
cordedhighimports.Asaresultoftheseimportsandthe
consequentcompetition,priceswillremainlow,with
lowerprofitmargins.

28

28Hotrolledsteelpricesdeclinedfrom$25.32
per100poundsin1995to$22.46in1996,to$
18.12in1997,andtoabout$14in1998.

Second,mini-millcapacityhasalsoincreased,re
sultinginlowerpricesandmargins.Thisproblemis
likelytocontinue.

Third,thispricecompetitionwithresultingpressure
onmarginshasoccurredduringatimeofeconomicex

pansion.Whentheinevitabledownturnoccurs,thepres
sureonproduèerswillincrease.Asanunaffiliatedopera
tion,WCIwilllikelyface[*832]evengreaterpressure
duringthenextcontraction.

Operatingincome,aftertaking[**63]awayunre
latedfinancialexpenses,declinedfrom$77million(S
58perton)in1997to$62million(S44perton)in
1998.Forthemostrecentquarter,endingJanuary31,
1999,WCI’soperatingincomewasa$613,000loss
comparedtoa$14,279,000profitinthefirstquarterof
thepreviousyear.Capitalexpendituresdeclinedfrom$
39.9millionin1997,to$35.4millionin1996,to$15.6
millionin1998.

Takenasawhole,theCourtfindsthatDefendant
WCIdoesnothaveabilitytopayanysignificantpenalty
andremainextantinthelongterm.Simplyput,theCourt
creditstestimonythatWCIfaceslongoddsforsurvival
inanindustrycharacterizedbyexcesscapacity,unre
straineddumpingbyforeignproducers,anduncertain
futuredemandinthenextdownturn.

G.TheGovernment’sConduct

Infashioningapenalty,theCourtconsidersthegov
ernment’sconduct.Since1981,theOhioEPAhascon
ductedatleasttwelvehazardouswastecompliancein
spectionsoftheWCIfacility.Aftermakingtheseinspec
tions,theOhioEPAdidnotallegethatPonds5,6,and
6AwerehazardouswasteunitssubjecttoRCRA.In
1993,theOhioEPAgaveWCIaRCRAPartBpermit
forthestorageofacidprior[**64]torecycling.

TheU.S.EPAalsoinspectedWCI’sfacilityunder
theCleanWaterActandRCRAin1990,1991,and
1992.Afterconductingtheseinspections,theU.S.EPA
inspectorsdidnotallegethatthePondswerehazardous
wasteunits.

BeginninginMay1993,theU.S.EPAmadea“mul
timedia”inspectionatWCI’sWarrenfacility.Thismul
timediainspectionwasmadeundertheCleanWaterAct,
theCleanAirAct,RCRA,andtheToxicSubstances
ControlAct.Shortlyafterconductingthisinspection,the
U.S.EPArequesteddocumentsfromWCI.

Byearlyspring,1994,DefendantWCIhadproduced
documentsrequestedbytheU.S.EPA.Withthisproduc
tion,WCIgavetheU.S.EPAthe“TurnAudits”forms
recordingthereadingsfromthepHmeterslocatedatthe
aerationinfluentbox,theaerationtank,therapidmix
tank,andtheNo.3clarifier.Thisdatareflectedreadings
everytwohoursfromSeptember1,1988.TheTurnAu
ditsalsoreflectedtherecordsofthegrabsamplepH
measurementsforPond6influentwastewater.

Despitehavingthismostimportantevidenceinearly
1994,thegovernmentdelayedfilingthisactionuntil
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May11,1998.Thegovernmentdelayedfilingeven
thoughithadfiledaClean[**65]WaterActaction
againstWCIinJune1995.

29
TheU.S.EPAdelayedfil

ingeventhoughtheEPAandWCIhadreachedasettle
mentoftheCleanWaterActsuitinApril1998andeven
thoughthatsettlementmadeprovisionfortheremedia
tionofPond6andtofillinPond6A.

29UnitedStatesv.WCISteel,Inc.,CivilAction
No.4:95CV1442(N.D.Ohio).

Asdescribedabove,thegovernmentdelayedresolu
tionofthisdispute.First,thegovernmentdelayedinves
tigationofWCI’swastewaterhandlingmethodsdespite
knowledgethatWCIusedprocessesthatareacidic.
WhileRCRArequiresself-reporting,thegovernment’s
inattentiondelayedthisaction.

Second,evenwhenithadsuspicionandnecessary
information,theUnitedStatesdelayedthisactionmore
thanfouryears.Moreover,itdelayedthisactiondespite
expendinglargeresourcesfordiscoveryinthe1995
CleanWaterActcaseanddespitesettlementeffortsin
thatcase.

Thegovernment’sdelayandthegovernment’ssplit
tingofcausesofactionaretakenintoaccount[**66]in
settingthepenaltyimposeduponWCI.[HN27]United
Statesv.BethlehemSteelCorp.,829F.Supp.1047,
1056-58(N.D.md.1993).“Courtsshouldrespondto
EPA’sundueagencydelaybyreducingpenaltiesinan
enforcementaction[*833]inordertocounteractany
incentivetheagencymighthavetoplaceitselfinasupe
riorlitigatingposition.”UnitedStatesv.MarineShale
Processors,81F.3d1329,1337(5thCu.1996).

H.PenaltyFinding

TheUnitedStatesrequestsaperdiempenaltyfor
eachviolation.ThisCourtwillnotdosoasitiswithin
thisCourt’sdiscretiontodeterminethetotalamountof
penaltythatWCIshouldpay.However,theCourtcon
sidersthetotaldaysofviolationinsettingthepenalty.
BethlehemSteelCorp.,829F.Supp.at1056(citing
UnitedStates(EPA)v.EnvironmentalWasteControl,
Inc.,710F.Supp.1172,1242(ND.md.1989)).The
Courtdoesnotassumea$25,000or$27,500perday
finebutratherviewstheevidenceintotaltodeterminea
singlepenalty.Insettingthepenalty,theCourtrecog
nizesthatdeterrenceisthemajorpurposeofacivilpen
alty.Id.

AfterconsideringDefendant[**67]WCI’sviola
tions,theeconomicbenefitithasobtained,thegovern
ment’sunduedelayinbringingthisaction,theCourt
herebyassessesacivilpenaltyagainstWCIinthe
amountof$1million.

I.InjunctiveRelief

42U.S.C.§6928(a)givesthePlaintiffUnited
Statesthepowertofileacivilactiontoobtainappropri
aterelief.Thereliefsoughtcanincludeatemporaryor
permanentinjunction.

{HN28]Normally,toobtaininjunctivereliefaparty
mustprovethatthereisnoadequateremedyatlaw,that
theplaintiffmaysufferanirreparableinjuryifaninjunc
tionisnotgrantedandthatthebalanceoftheequities
justifiesaninjunction.However,whenthegovernment
bringstheactionandshowsthatanactivityendangers
publichealth,injunctivereliefisproperwithoutunder
takingabalancingoftheequities.EnvironmentalDe
fenseFund,Inc.v.Lamphiei,714F.2d331,337-38(4th
Cir.1983);UnitedStatesv.BethlehemSteelCorp.,38
F.3d862,868(7thCir.1994).Incasesofpublichealth
legislation,theemphasisshiftsfromconsiderationof
irreparableinjurytoconcernforthegeneralpublicinter
est.Id.

TheUnited[**68]StatesdoesnotallegethatPonds
5,6,and6AcurrentlycontainwastewaterwithapHof
2.0orbelow.Therehavebeennoinfluentprobereadings
of2.0orbelowafter1995.ThesludgeliningPonds5,6,
and6AdoesnothaveapHof2.0orlowerandthereis
noevidencethatiteverdidhavesuchalowpH.Conse
quently,theUnitedStates’requestforinjunctiverelief
doesnotpurporttocorrectongoingconditionsthatpose
anytypeofpublichealthriskorrisktotheenvironment.

[1{N29]Indecidingwhetherthestrongremedyof
injunctivereliefshouldbegiven,theCourtismostcon
cernedwithwhetherthisreliefisnecessarytostopthe
dangerthatmightresultfromviolationsofRCRA.Spe
cifically,isinjunctivereliefnecessarytostopWCIfrom
receiving,handling,ordisposingofcorrosivewastesinto
Ponds5,6,and6A?Incircumstanceswherenoevidence
showsthatcorrosivewasteshavebeenpresentinPonds
5,6,and6Asinceatleast1995,theCourtfindsthatin
junctivereliefisnotnecessary.

Asdesëribedabove,thePlaintiffUnitedStatesfiled
anactioninJune1995,allegingCleanWaterActviola
tionswithregardPonds5,6,and6A.Withregardtothat
action,theUnited[**69]Statesusedthesamebasic
evidencethatitusesinthiscase.TheUnitedStatesthen
settledthisCleanWaterActcase.Aspartofthissettle
ment,theUnitedStatesagreedtoaConsentDecree.In
thatConsentDecree,theUnitedStatesagreedthatWCI
shouldinstallalinerinPond6andtofillinPond6A.
GiventheUnitedStates’sagreementthatWCIinstalla
liner,itisinconsistenttonowarguethatPond6mustbe
closedtopreservepublichealth.

FindingthatthePlaintiffUnitedStatesfailstoshow
anyimminentthreattohealthortheenvironment,the
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72F.Supp.2d810,*;1999U.S.Dist.LEXIS17436,**;

49ERC(BNA)1685;30ELR20169

CourtdeniestheUnitedStatesrequestforinjunctivere
lief.

[*8341VI.CONCLUSION

Forthereasonsstatedherein,theCourtassessesa$
1millionfineagainstDefendantWCI.TheCourtfinds
injunctivereliefinappropriateinthiscase.

Accordingly,thisactionisterminatedpursuantto
Fed.R.Civ.P.58.

ITISSOORDERED.

Date:October22,1999

Hon.JamesS.Gwin

U.S.DistrictCourt

ORDER

TheCourthasentereditsfindingsoffactandcon
clusionsoflawintheabove-captionedcase.Fortherea
Sonssetforththerein,theCourtordersDefendantWCI
Steel,Inc.topayacivilfineofSImillion.Findingthat
WCI’sRCRA[**70]violationsposenothreattothe
publichealth,theCourtdeniestheUnitedStates’request
forinjunctiverelief.

Accordingly,thisactionisterminatedpursuantto
Fed.R.Civ.P.58.

ITISSOORDERED.

Date:October22,1999

Hon.JamesS.Gwin

U.S.DistrictCourt



JudicialReviewofDiscountRatesUsedin
RegulatoryCost-BenefitAnalysis

EdwardR.Morrisont

Executiveorders,statutes,andprecedentincreasinglyre
quirecost-benefitanalysisofregulations.Presidentialexecutive
ordershavelongrequiredexecutiveagenciestosubmitregulatory
impactanalyses 1totheOfficeofManagementandBudget
(“0MB”)beforeissuingregulations, 2andrecentfederallegislation
exhibitsatrendtowardmandatorycost-benefitanalysis.Forex
ample,theToxicSubstancesControlAct, 3theFederalInsecticide,
FungicideandRodenticideAct, 4andtherecentSafeDrinking
WaterActAmendments 5requiretheEnvironmentalProtection
Agencytobalancecostsandbenefitsinregulatingchemicalsand
pesticides.In1995,CongresspassedtheUnfundedMandates
Act,requiringcost-benefitanalysisofallsignificantfederal
regulationsthatrequireexpendituresbystate,local,ortribal
governments. 7Additionally,Congresshasproposedseveralbills

tB.S.1994UniversityofUtah;AM.(Economics)1997,TheUniveristyofChicago;
Ph.D.(Economics)Candidate2000,J.D.Candidate2000,TheUniversityofChicago.

Aregulatoryimpactanalysisassessesthepotentialcostsandbenefits(bothmone
taryandnonmonetary)ofarule.EQ12291,46FedReg13193,13194(1981).Thereport
containsa“descriptionofalternativeapproachesthatcouldsubstantiallyachievethe
sameregulatorygoalatlowercost,togetherwithananalysisofthispotentialbenefitand
costsandabriefexplanationofthelegalreasonswhysuchalternatives,ifproposed,could
notbeadopted.”Id.

Althoughpreviousadministrationsissuedexecutiveordersencouragingagenciesto
considertheeconomicimpactofproposedregulations,PresidentReagan’sexecutiveorder,
EQ12291,46FedReg13193,wasthefirsttorequirecost-benefitanalysis.Section2ofEQ
12291requiredagenciestoensurethatthesocialbenefitsofaproposedregulationexceed
itssocialcosts.Id.In1993,PresidentClintonissuedEQ12866,58FedReg51735(1993),
whichgenerallyaffirmstheapproachoftheReaganorder.UnlikeReagan’sorder,how
ever,EQ12866§1(b)merelyendorsescost-benefitanalysisasatoolforevaluatingregula
toryoptionsanddoesnotrequirethatbenefitsoutweighcosts.58FedRegat51735-36.
SeegenerallyRichardH.PildesandCassR.Sunstein,ReinventingtheRegulatoryState,
62UChiLRev1,3-7(1995)(comparingthedifferentapproachesoftheReaganand
Clintonexecutiveorders);QMB,DraftReporttoCongressontheCostsandBenefitsofFed
eralRegulations,62FedReg39352,39355-57(1997)(describingthedevelopmentof
regulatoryanalysesinsuccessiveadministrations).

15USC§2605(c)(l)(1994).
7USC§136(bb)(1994).
42USCA§300g-l(b)(3)(1991&Supp1998). 6
PubLNo104-4,109Stat48(1995),codifiedat2USCA§1501etseq(1997).
2USCA§1532(a).

1333
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thatwouldrequirefederalagenciestoapplycost-benefitanalysis
toallrules. 8

Thistrendraisesimportantquestionsaboutthemethods
agenciesusetoconductcost-benefitanalysis.Toperformthe
analysis,anagencymustfirstquantifythestreamofcostsand
benefitsthataregulationwillgenerateincurrentandfuturepe
riods. 9Quantification,however,isnotenough.Becauseofthe
timevalueofmoney(thatis,adollartodaycanbeinvestedto
yieldmorethanadollartomorrow),costsandbenefitsindifferent
periodsaredifferent“goods”andarenotstrictlycomparable.
Therefore,theagency.mustchooseadiscountratethatwillcon
vertfuturesumsintopresentvalues.Itcanthenusethesepres
entvaluestocomputethenetbenefit(or“netpresentvalue”)of
theregulation.

Discountratesfundamentallyinfluencejudgmentsaboutthe
needforandtheeffectivenessofcost-benefitanalysis.In1986,
0MBeconomistJohnMorralldocumentedextremevariationin
thevaluethatregulationsimplicitlyplaceonhumanlife.’ 0Onthe
lowend,aNationalHighwayTrafficSafetyAdministration
(“NHTSA”)regulationcost$100,000perlifesaved;”onthehigh
end,anOccupationalSafetyandHealthAdministration
(“OSHA”)rulecost$72billionperlifesaved.’ 2Althoughthis
studyhasgreatlyinfluencedrecentcongressionalandacademic
proposalsforregulatoryreform,’ 3emergingscholarshipshows
thatMorrall’sresultsdependedcriticallyonthediscountratehe

See,forexample.RiskAssessmentandCost-BenefitActof1995,HR1022,104th
Cong,1stSess(Feb23,1995);RegulatoryImprovementActof1997,S981,105thCong,2d
Sess(June27.1997).SeegenerallyCassR.Sunstein,Congress.ConstitutionalMoments,
andtheCost-BenefitState,48StanLRev247,269-86(1996)(describingregulatoryreform
effortsofthe104thCongress);Thomas0.McGarity,TheExpandedDebateovertheFuture
oftheRegulatoryState,63UChiLRev1463,1528-32(1996)(same).

ThisCommentignores“incommensurability”issues—whetherthevalueoflifeor
othernonmonetarybenefitscanbemeasured“alongasinglemetricwithoutdoingviolence
toourconsideredjudgmentsabouthowthesegoodsarebestcharacterized.”CassR.Sun-
stein,IncommensurabilityandValuationinLaw,92MichLRev779,796(1994)

‘°JohnF.MorrallIII,AReviewoftheRecord,Regulation25,30table4(Nov/Dec
1986).

InitialFederalMotorVehicleSafetyStandards,32FedReg2408.2414-15(1967).
OccupationalExposuretoFormaldehyde,50FedReg50412(1985). ‘
See,forexample,LisaHeinzerling,RegulatoryCostsofMythicProportions,107Yale

LJ1981(1998).Heinzerlingnotes,idat1983n2,thatMorrall’sstatisticsunderlieSte
phenBreyer,BreakingtheViciousCircle:TowardEffectiveRiskRegulation24-27(Har
vard1993).ForothercommentaryrelyingonMorrall’swork,seePildesandSunstein,62
UChiLRevat105&n363(citedinnote2);JohnD.Graham,TheRiskNotReduced,3
NYUEnvirLJ382,398n79(1994);W.KipViscusi,EquivalentFramesofReferencefor
JudgingRiskRegulationPolicies,3NYUEnvirLJ431,449-50n42(1994).
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chose,whichdifferedmarkedlyfromtheratesNHTSAandOSHA
actuallyemployed.

14

TheMorallstudyisjustoneexampleofhowsmallvariations
inthediscountratecanhaveverylargeeffectsontheresultsof
cost-benefitanalysis.Consider,forexample,aproposedregula
tionthatwillgenerate$100inbenefitsinfiftyyears.Thepresent
value’ 5ofthisbenefitis$61ata1percentdiscountrate,$14at4
percent,$3at7percent,andlessthan$1at10percent.Unfortu
nately,despitetheimportanceofthediscountrateincost-benefit
analysis,fewstandardsguideagencypractice.Although0MB
hasissueddiscountrateguidelinessince1972,16discountrates
varysignificantlywithinandacrossagencies.

Fewcourtshavereviewedagencydiscountrates,inpartbe
causerelativelyfewstatutesrequireagenciestoconductcost-
benefitanalysis,andinpartbecausetherearenomeaningful
standardsofreviewforcourtstoapply.Whencourtshavead
dressedtheissue,theyhaveeitherdeferredtoagencydiscretion
orimposedtheirownjudgmentsaboutdiscounting.Theabsence
ofstandardsfordiscountingisparticularlytroublingascost-
benefitanalysishasplayedanevergreaterroleinnewlegisla
tion.Althoughseverallegalscholarshavediscussedthisproblem,
nonehasconsideredhoweconomictheorycanassistcourtsinre
viewingagencydiscountrates.’ 7

ThisCommentdevelopsaframeworkforjudicialreviewofan
agency’schoiceofdiscountrate.PartIdiscussesthestriking
variationinthediscountratesagenciesuse.PartIIanalyzesthe
economictheoryofdiscountinganddevelopsasimpleconceptual
frameworkforevaluatingparticulardiscountrates.Finally,Part
IIIusesthisconceptualframeworktoestablishastandardofre

“
SeeHeinzerling,107YaleLJat1984-85(citedinnote13).
Thegeneralformulaforcomputingthepresentvalue(indiscretetime)ofasumX paidinnyears,wherethediscountrateisr,isX/(l+r)°.Thus,whenthediscountrateis 5percent,thepresentvalueof$100paidin50yearsis100/(1+.05)5°=$8.72. 6
See0MB,Benefit-CostAnalysisofFederalPrograms;GuidelinesandDiscounts,57 FedReg53519,53520(1992),replacingandrescinding0MBCircularNoA-94,Discount RatetobeUsedinEvaluatingTime-DistributedCostsandBenefits(Mar27,1972). ‘
Onearticlehasexploredtheappropriatediscountratepolicyforregulatoryagen cies.DanielA.FarberandPaulA.Hemmersbaugh,TheShadowoftheFuture:Discount Rates,LaterGenerations,andtheEnvironment,46VandLRev267(1993).Theauthors, however,donotaddresstheappropriatestandardofjudicialreview.Othercommentators havediscussedagencydiscountrateswithoutreferencetojudicialreview.See,forexam ple,Heinzerling,107YaleLJat2043-56(citedinnote13);BradfordC.Mank,Protecting theEnvironmentforFutureGenerations:AProposalforaRepublicanSuperagency,5 NYUEnvirLJ444,460-62(1996).SeealsoCassR.Sunstein,BehavioralAnalysisofLaw, 64UChiLRev1175,1193-94(1997).
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viewthatcourtsmayapplywhenreviewinganagency’schoiceof
discountrate.

I.AGENCYPRACTICE:LARGEVARIATIONWITHINAND
ACROSSAGENCIES

Agenciesexhibitstrikinginconsistenciesintheiruseofdis
countrates.Notonlydodifferentagenciesusesignificantlydif
ferentrates,butoftenasingleagencyemploysverydifferent
ratesforvariousregulations.Administrativerecordsofferlittle
explanationforthisvariation.

Inanefforttostandardizeagencycost-benefitanalysis,0MB
hasissueddiscountrateguidelinessincel972.’Themostrecent
guidelines,publishedin1992,recommenda7percentreal’ 9dis
countrateforanalysisofall“publicinvestmentsandregulatory
programsthatprovidebenefitsandcoststothegeneralpublic.” 20
0MBassertsthatthisrate“approximatesthemarginalpretax
rateofreturnonanaverageinvestmentintheprivatesectorin
recentyears.” 21However,0MB.acknowleligesthatalternative
ratesmaybeappropriateinsomecases. 22

OMB’sguidelinesappeartohavehadlittleeffectonthedis
countratesthatagenciesactuallyuáe. 23ThisisevidentinTables
Iand2(followingthisComment),whichsurveythediscount
ratesagencieshaveemployedduringthepastfiveyears.Table1
focusesonlong-termregulationsthatprovidecostsorbenefits
overthirtyormoreyears.Someagencies,suchastheDepartment
ofHousingandUrbanDevelopment(“HUD”)andtheFoodand
DrugAdministration(“FDA”),haveusedarelativelylowrateof3
percent;others,suchastheEnvironmentalProtectionAgency
(“EPA”)andtheBureauofReclamation,haveemployedratesin
excessof7percent.Further,individualagencieshaveuseddiffer
entratesfordifferentregulations.TheEPA,forexample,em-

8
See0MB,Benefit-CostAnalysisofFederalPrograms,57FedRegat53520(citedin

note16).
Arealdiscountrate(asopposedtoanominalrate)excludesthepremiumforex

pectedinflation.
20

0MB,Benefit-CostAnalysisofFederalPrograms,57FedRegat53522-23(citedin
note16).Priorto1992,0MBrecommendeda10percentrate.0MB,GuidelinesandDis
countRatesforBenefit-CostAnalysisofFederalPrograms.57FedReg35613,35613-14
(1992).

2
0MB,Benefit-CostAnalysisofFederalPrograms,57FedRegat53523(citedinnote

16).
22

Anagency,however,mustgain0MBpermissiontousealternativediscountrates,
suchasthe“shadowpriceofcapital,”insteadoftherecommended7percentrate.Id.

0MBhasacknowledgedasmuch.See0MB,DraftReporttoCongress,62FedRegat
39379(citedinnote2),where0MBnotesthattheEPAdidnotusetherecommendeddis
countrateinconductingitsanalysisofitslead-basedpaintrule.
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ployeda3percentdiscountrateforregulationsoflead-based paintbutused7and10percentratesforregulationsofdrinking waterandemissionsfromlocomotives.Thisvariationindiscount rateshasprofoundeffectsontheanalysisoflong-termregula tions.ConsidertheHUDregulationoflead-basedpaint 24While thatregulationhadnetbenefitsof$1,080.2millionata3percent discountrate,ithadnetbenefitsofonly$39millionata7per centrate. 25AlthoughHUDacknowledgedthis,itfavoredthe3 percentratemerelybecausetheregulationaffectedfuturegen erations
26

Slightlylessinconsistencycharacterizesagencyanalysesof short-termregulationsthatyieldbenefitsandcostswithinthe nexttwentyyears.Table2showsthatmostagenciesusediscount ratesbetween7and10percent.However,thereisstillsignificant variation:severalagencies,suchastheEPA 27andtheFDA, 28 haveused3percentrates.
Theadministrativerecordofferslittleexplanationforthe selectionofdiscountrates.Manyagenciesemploydiscountrates withoutdiscussingthetheoreticalorpoliticalreasonsforchoos ingaparticularrate. 29ThisseemsparticularlytruefortheEPA. 3°

II.THETHEORYOFDISCOUNTRATES

Scholarshavelongdebatedwhatdiscountrateisappropriate forregulationsandotherpublicprojects.Thedebatehasethical, political,andeconomicdimensions.Ononelevel,scholarsdebate thethresholdissueofwhetheritissoundpublicpolicyforregula

HUD,RequirementsforNotification,EvaluationandReductionofLead-BasedPaint HazardsinFederallyOwnedResidentialPropertyandHousingReceivingFederalAssis tance,61FedReg29170(1996).
Idat29189.
Id.HUDnotedthatEPAalsousesa3percentrate.Id.
SeeEPA.ComprehensiveGuidelineforProcurementofProductsContainingRecov eredMaterials,62FedReg60962,60970(1997)(employinga3percentrateoveraten- yearperiod).
SeeDepartmentofHealthandHumanServices,TobaccoRegulationforSubstance AbusePreventionandTreatmentBlockGrants,61FedReg1492,1504,1506(1996)(pre sentingbenefit-costanalysisresultsusingboth3and7percentdiscountrates). ‘RareexceptionsincludetheDepartmentofEnergy’sregulationonenergyconserva tionstandardsforconsumerproducts,seeDepartmentofEnergy,EnergyConservation ProgramforConsumerProducts,58FedReg47326,47333-35(1993),andtheNational OceanicandAtmosphericAdministrationrulesonnaturalresourcedamageassessments, seeDepartmentofCommerce,NationalOceanicandAtmosphericAdministration,Natu ralResourceDamageAssessments,61FedReg440,453-54(1996),wheretheagenciesjus tifytheirdecisionstodepartfrom0MBguidelines.SeediscussioninPart111G. °

See,forexample,EPA,ProtectionofStratosphericOzone;Labeling,58FedReg 8136,8163(1993)(offeringalternativeconclusionsusinga2percentand7percentrate withoutprovidinganexplanationforusingeitherdiscountrate).
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toryagenciestodiscountfuturebenefits,especiallywhenthose
benefitsaccruetofuturegenerations.Onanotherlevel,giventhe
choicetodiscountfuturecostsandbenefits,thedebatebecomes
moreeconomic.Herescholarsdisagreewhetherregulatoryagen
ciesshouldderivetheappropriatediscountratefromratesofre
turninfinancialmarketsorfromanormativemodelof
intergenerationalsocialwelfare.

ThisPartsurveysbothlevelsofthedebate.PartAaddresses
theethical,political,andeconomicdebateoverthethresholdde
cisiontodiscountfuturecostsandbenefits,demonstratingthat
soundpublicpolicyrequiresaregulatoryagencytodiscountfu
turesums.PartBsurveystheeconomicandpoliticaldebateover
theappropriatediscountrate.Finally,PartCsynthesizesthe
discussioninthisPartanddevelopsasimpleconceptualframe
workforchoosingandevaluatingdiscountrates.

A.ThePhilosophicalApproachtoDiscountRates

Philosophers, 3’legalscholars, 32andseveraleconomists 33have
questionedtheethicalandlogicaltheoryunderlyingthedecision
todiscountfuturecostsandbenefitstofuturegenerations.A
strongintuitionsuggeststhatindividuallivestodayarenomore
orlessvaluablethanlivesinthefuture. 34Justasaperson’slife
shouldnotbetreatedaslessvaluablebecausethepersonlives
onehundredmilesaway,sotooalifeshouldnotbetreatedasless
valuablebecauseitwillexistonehundredyearsinthefuture.

Thusphilosophersandsomeeconomistshavearguedthata
zerodiscountrateshouldbeusedwhenevaluatingprojectswith
consequencesthatmaybenefitorharmfuturegenerations. 35This

See,forexample,DerekParfit,RationalityandTime,1983/84Proceedingsofthe
AristotelianSociety47,79-81DerekParfit,EnergyPolicyandtheFurtherFuture:The
SocialDiscountRate,inDouglasMacLeanandPeterC.Brown,eds,EnergyandtheFu
ture31-37(RowmanandLittlefield1983):JohnRawls,ATheoryofJustice284-303
(Belknap1971).

32
See,forexample,FarberandHemmersbaugh,46VandLRevat289-300(citedin

note17);Mank,5NYUEnvirLJat448-50,460-62(citedinnote17).
See,forexample,R.F.Harrod,TowardsaDynamicEconomics:SomeRecentDevel

opmentsofEconomicTheoryandtheirApplicationtoPolicy37-40(Macmillan1948);AC.
Pigou,TheEconomicsofWelfare24-26(Macmillan4thed1932);F.P.Ramsey,AMathe
maticalTheoryofSaving,inJ.M.KeynesandD.H.MacGregor,eds,TheEconomicJour
nal:TheJournaloftheRoyalEconomicSociety543(Macmillan1928);RobertM.Solow,
TheEconomicsofResourcesortheResourcesofEconomics,64AmEconRev:Papersand
Proceedings1,7-14(1974).

SeeBruceA.Ackerman,SocialJusticeintheLiberalState203(Yale1980). ‘
Seeidat203;Harrod,TowardsaDynamicEconomicsat45(citedinnote33);Parfit,

EnergyPolicyat31,36-37(citedinnote31);Ramsey,AMathematicalTheoryofSavingat
554(citedinnote33);Solow,64AmEconRev:PapersandProceedingsat9(citedinnote
33).
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approachrecognizesthatharmstofuturegenerationsdeserveno
lessprotectionthanharmstothecurrentgeneration.Asthere
nownedeconomistFrankRamseyexplained:‘[I]tisassumedthat
wedonotdiscountlaterenjoymentsincomparisonwithearlier
ones,apracticewhichisethicallyindefensibleandarisesmerely
fromtheweaknessoftheimagination.” 36

Somecommentatorsgofurther,arguingthatthe“present
generationhasafiduciaryresponsibilitytoseethatfuturegen
erationsenjoyaparityofsocialvalueandopportunity.” 37Thisfi
dueiarydutyimpliesthatthewelfareoffuturegenerations,espe
ciallynearerones,shouldbetreatedonparwith(thatistosay,
notdiscountedrelativeto)thewelfareofthecurrentgeneration. 38

Thisargumentforzerodiscounting,however,doesnotdeny
thetimevalueofmoney—thatadollartomorrowisworthless
thanadollartoday(becauseadollarcanbeinvestedtodayand
yieldmorethanadollartomorrow).Indeed,proponentsofzero
discountrateslikelywouldagreethatsocietyshoulddiscounta
monetarysumpayabletofuturegenerations.Societycanbe
queaththatbenefittofuturegenerationssimplybyinvestinga
smallersuminfinancialmarketstoday.Rather,proponentsof
zerodiscountingarguethatregulatorsshouldnotdiscountnon-
monetarybenefitstofuturegenerations.Puttingasidedifficult
commensurabilityproblems,societycannotbequeaththesebene
fitstofuturegenerationsmerelybyinvestinginfinancialmar
kets.Thisisespeciallytrueforenvironmental,health,andother
lesstangiblebenefitsthatfuturegenerationsmaybeunableto
“buy,”becausepreviousgenerationscausedirreversibledamage
totheresourcesthatprovidethesebenefits.Forexample,ifcur
rentsocietyimproperlystoresnuclearwasteandleakagecauses
thedeathofachildinsomefuturegeneration,nosumwillenable
theparentto“buy”backthechild’slife.

Whilereasonable,theethicalintuitionthatthestateshould
notdiscountbenefitstofuturegenerationssuffersfromtwo
weaknesses.First,thisethicalstandardcanbegetapparentlyun
ethicalresults.Ifthecurrentgenerationismorallyobligatedto
treatthewelfareoffuturegenerationsonparwithitsownwel
fare,thenlogicdictatesthatthecurrentgenerationhasadutyto
undertakealmostanysacrifice,shortofstarvation,tobenefitthe

Ramsey,AMathematicalTheoryofSavingat261(citedinnote33).
Mank,5NYUEnvirLJat448(citedinnote17),referringtoAckerman,SocialJus

ticeat203(citedinnote34).SeealsoRawis,ATheoryofJusticeat284-93(citedinnote
31);MarkSagoff,TheEconomyoftheEarth:Philosophy,LawandtheEnvironment63
(Cambridge1988).

SeeFarberandHemmersbaugh,46VandLRevat298-99(citedinnote17).
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future. 39Byforegoingconsumptiontodayandinvestinginproj
ectsthatprovideastreamofbenefitsforfuturegenerations,the
currentgenerationsuffersafinitesacrificebutgeneratesaninfi
nitebenefit(duetozerodiscounting)forthefuture. 4°Indeed,the
moralintuitionofzerodiscountingimpliesthatitmaybeoptimal
forthecurrentgenerationtosavetwo-thirdsormoreofitsan
nualincome. 4’Thisisunacceptable,however,for“individualsare
notmorallyrequiredtosubscribefullytomorality,atanycostto
themselves.” 42Further,whiletheargumentagainstdiscounting
seemscompellingwherefutureharms(suchasthedeathofa
child)areirreversible,thisargumentistoopowerful.Most,ifnot
all,regulationstodayseektopreventsomeformofirreversible
damageinthefuture,perhapsinfuturegenerations.Therefore,
eventheargumentagainstdiscountingirreversibledamage
wouldgenerateexcessivesacrificetoday.

Second,themoralintuitionofzerodiscountingrestsonthe
questionableassumptionthatgovernmentpolicyshouldbebased
onmoralintrospectionratherthanindividuals’actualbehavior.
Unlessthereisevidencethatthecurrentgenerationisnotsuffi
cientl.yaltruistictowardfuturegenerations(evidenceofamarket
failure),theobservedbehaviorofindividualsmaybethemostre
liableindicatorofthebeliefsandvaluesthatshoulddictatepolicy
choicesinademocracy.Relativetothegovernment,parents(the
currentgeneration)probablyhavesuperiorinformationaboutop
timalinvestmentsinthewelfareoftheirchildrenfuturegenera
tions).Further,evenifsurveysindicatethatamajorityofthe
membersofthecurrentgenerationfavorsazerodiscountrate,
thisfindingisnotpersuasiveifindividualsinsocietybehaveasif
theydiscountthefuture. 43Discountingmaybeagooddescription

SeeKennethJ.Arrow,Discounting,Morality,andGaming3-8,workingpaper(Dec
24,1996),availableonlineat<http://www-econ.stanford.edulecon/wk-workp/swp970004.
html>(visitedJuly6,1998).

Seeidat5.
Seeidat6-7,developingasimplemodelofoptimalinvestmentandsavinginaworld

thatlastsforever.Empiricalestimatesofthemodel’sparameterssuggestthattheoptimal
savingsrateistwo-thirdsorgreater.

Idat2.Philosophersandlegalscholarsrejectthiscriticism,claimingthatitcon
fusesintergenerationalefficiencyandintergenerationalequity.SeeTylerCowenand
DerekParfit.AgainsttheSocialDiscountRate,inPeterLaslettandJamesS.Fishkin,
eds,JusticebetweenAgeGroupsandGenerations148-49(Yale1992);FarberandHem
mersbaugh,46VandLRevat291-92(citedinnote17).Inreality,societymaximizestwo
objectives:totalwelfareandintergenerationalequity.SeeCowenandParfit,Againstthe
SocialDiscountRateat149(“[W]eshouldnotsimplyaimforthegreatestnetsumofbene
fits.Weshouldhaveasecondmoralaim:thatthesebenefitsbefairlysharedbetweendif
ferentgenerations.”),citingRawls,ATheoryofJusticeat297-98(citedin31).

‘°Forawell-knownstatementofthisprincipleofeconomicmodeling,seeMilton
Friedman,TheMethodologyofPositiveEconomics,inKurtR.Leube,ed,TheEssenceof
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ofindividualbehavior,andagoodguideforpublicpolicy,re
gardlessofwhetherindividualsbelievetheydiscountthefuture
ornot. 44

B.TheEconomicApproachtoDiscountRates

Economictheoryofferstwoprincipaltheoriesfordiscounting
costsandbenefitstofuturegenerations:theopportunitycostof
capital(“0CC”)andthesocialrateoftimepreference(“SRTP”).
Boththeoriesprovidestrongpoliticalandethicalsupportforposi
tivediscountrates.However,economistsdisagreewhetherthe
CCCorSRTPshouldguideregulators. 45Althoughthetwotheo
riesarelogicallyconsistent, 4°theygenerateverydifferentdis
countratesinpractice.TheSRTPyieldsrelativelylowrates,
around1to3percent. 47Incontrast,the0CCgenerallyproduces
ratesinexcessof5percent. 48ThisPartintroducesthetwotheo
riesandreviewsthemajorissuesunderlyingthedebate.

1.Opportunitycostofcapital.

a)Theeconomictheory.Thecostofapublicinvestmentis
notmerelythevalueoftheresourcesconsumed.Italsoincludes
theopportunitycostofthoseresources.Theopportunitycostre
flectsthevalueofthenextbestuseoftheresources,suchasin
vestmentintheprivatesector.Consider,forexample,aproposed
regulationthatcosts$1milliontodayandpromisestoreduce

Friedman161-66(HooverInstitution1987).
KennethJ.Arrowhasdemonstratedthatthisisactuallythecasein

IntergenerationalEquityandtheRateofDiscountinLong-TermSocialInvestment19-20,
workingpaper(Dec1995),availableonlineat<http:Ilwww-econ.stanford.edu/econ/workp/
swp97005.html>(visitedJuly5,1998).Eveninaworldwhereeachgenerationwantsto
treatallfuturegenerationsequally,everygenerationwillbehaveasifitdiscountsthefu
ture.Thisoccursbecause,asthephilosophicalcritiquerecognizes,nogenerationwill
makeexcessivesacrificesforthefuture.Everygenerationisslightlyselfish.Consequently,
eachgenerationstrategicallydecideshowmanyresourcestotransfertothenextgenera
tion.giventhatthenextgenerationsmaydecidenottotransfertheseresourcestothefur
therfuture.Theresultofthisstrategicinteractionisasavingsratethatcorrespondstoa
positiverateofdiscountonthewelfareoffuturegenerations.

Seeidat3-10.
6

SeeRobertC.Lind,APrimerontheMajorIssuesRelatingtotheDiscountRatefor
EvaluatingNationalEnergyOptions,inRobertC.Lind,ed,DiscountingforTimeandRisk
inEnergyPolicy27(ResourcesfortheFuture1982).

‘SeeKennethJ.Arrow,etal,IntertemporalEquity.DiscountingandEco.iomicEffi
ciency.inJamesP.Bruce,HoesungLee,andErikF.Haites,eds,ClimateChange1995
131-33(Cambridge1996);RichardD.Morgenstern,ConductinganEconomicAnalysis:
Rationale.Issues,andRequirements,inRichardD.Morgenstern,ed,EconomicAnalysesat
EPA:AssessingRegulatoryImpact36(ResourcesfortheFuture1997).

SeeArrow,etal,IntertemporalEquityat132-33(citedinnote47);Morgenstern,
ConductinganEconomicAnalysisat36(citedinnote47).
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pollutantsthatwillcausedamagingclimatechangeinfiftyyears.
Ifnothingisdonetocontrolthepollutantstoday,fiftyyearsfrom
nowfuturesocietywillsufferdamagerequiring$10millionin
abatementcosts.Atfirstblush,theregulationappearsattractive:
a$1millioninvestmentavoidsa$10millionexpenditureinthe
future.Noconclusionaboutthedesirabilityoftheregulationcan
bedrawn,however,withoutconsideringthenextbestuseofthe
$1millioninvestmenttoday.Iftheresourcescouldbeinvestedin
anasset,suchasalong-termbondwitha5percentreturn,soci
etywouldbebetterservedifthegovernmentavoidedtheregula
tion:thebondwouldyieldover$10millioninfiftyyears, 49leaving
futuregenerationswithmorethanenoughresourcestocombat
theenvironmentaldamage.Inotherwords,ata5percentdis
countrate,theproposedregulationdoesnotpassthecost-benefit
testbecauseithasanegativenetpresentvalue.

Astandardmeasureoftheopportunitycostofapublicin
vestmentistheinterestrateonassetswithsimilarriskanddu
rationinprivatefinancialmarkets.Publicinvestmentgenerally
displacesprivateinvestmentbecauseittakesresourcesoutofthe
privatesector,eitherdirectly(throughtaxes)orindirectly
(throughtheprivatecostsofcomplyingwithregulations)Pri
vateassets,therefore,representthenextbestinvestmentoppor
tunitiesfortheresourcesusedforpublicinvestments. 5’

ThefundamentalintuitionunderlyingtheCCCapproachis
thatthegovernmentshouldchooseprojectsthatmaximizethere
sourcesavailabletofuturegenerations,notthosethatmaximize
particularaspectsoffuturewelfare,suchasenvironmentalwell
being.Becausethecurrentgenerationcannotknowtheeconomic
constraintsfacingfuturegenerations,itisbetterforthecurrent
generationtoinvestintheirgeneralwell-beingbychoosingthe
projectswiththehighestratesofreturn.Asproponentsofthis
approachargue:

Insofaraswetodayshouldconsiderthewelfareoffuture
generations,ourdutyliesnotinleavingthemexactlytheso
cialandenvironmentallifewethinktheyoughttohave,but
ratherinmakingitpossibleforthemtoinheritaclimateof
openchoices—thatis,inleavingbehindalargerlevelofgen
eralfluidresourcestoberedirectedasthey,notwe,seefit. 52

Theactualpayoffofthebondwouldbe($l,000000)x(1.05)5°=$11,467,340.
See,forexample,Arrow,IntergenerationalEquityat7(citedinnote44);WilliamJ.

Baumol,OntheSocialRateofDiscount,58AmEconRev788,789-93(1968).
SeegenerallyDiscountinganUncertainFuture,FEEMNewsletter24(Dec1997). 52
Arrow,etal,IntertemporalEquityat133(citedinnote47),quotingAaronWildav
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b)Applyingtheeconomictheory.The0CCisadescriptive
approachtothechoiceofasocialdiscountrate. 53Theapproach
assurnsthatthepricesystem—inparticular,therateofreturn
availableinfinancialmarkets—accuratelyreflectsthescarcityof
resources,expectationsaboutthefuture,andsocietalpreferences
regardingfutureconsumptionvis-à-viscurrentconsumption.The
0CCapproachmakesnoassumptionaboutwhatthesocialdis
countrateshouldbe.

The0CCapproach,however,iscomplicatedandmaynotbe
appropriateforevaluatingallpublicprojects.Criticshaveidenti
fiedseverallimitationstothe0CCapproach.Tobegin,theCCC
isnotdirectlyobservable.Ratesofreturninfinancialmarketsin
cludepremiaforrisk, 54theexpectedrateofinflation,andtaxes
thatshouldnotaffectthesocialdiscountrate.Scholarshave
shownthatoncethesefactorsaresubtracted,thediscountrate
(inrealterms)willgenerallyexceed5percent,butitmaybeas
lowas1percent. 55Theparticularratewillvaryovertimeandwill
changewithexpectationsregardingthewelfareoffuturegenera
tions.Critics,however,notethatitisverydifficulttoadjustob
servedratesofreturnfortaxation,risk,andotherfactors. 56

sky,SearchingforSafety216(TransactionBooks1988).
SeeArrow,etal,IntertemporalEquityat132-33(citedinnote47).
Althoughrisk-averseinvestorsdemandapremiumtocompensatefortheriskofan

asset,mostscholarsagreethatnosuchpremiumisnecessaryforgovernmentinvestments
because(1)thegovernment’sinvestmentportfolio(itscollectionofregulationsandin
vestments)issufficientlybroadtoeliminatemostdiversifiablerisk,seeBaumol,58Am
EconRevat794(citedinnote50),and(2)evenifagovernmentinvestmentisrisky,the
costofrisk-bearingistrivialwhenitisspreadamongtaxpayers,seeKennethJ.Arrow
andRobertC.Lind,UncertaintyandtheEvaluationofPublicInvestmentDecisions,60Am
EconRev364,370-74(1970).

‘
SeeArrow,etal,IntertemporalEquityat133(citedinnote47);RaymondJ.Kopp

andPaulR.Portney,MockReferendaforIntergenerationalDecisionmaking,5Discussion
Paper97-48(ResourcesfortheFuture1997),availableonlineat<http://www.rff.org?
disc_papersfPDF_files/9748.pdf>(visitedJuly5,1998).

SeeRichardH.ThalerandGeorgeLoewenstein,IntertemporalChoice,inRichardH.
Thaler,ed,TheWinner’sCurse:ParadoxesandAnomaliesofEconomicLife105-06
(Princeton1996).Additionally,somescholarsobjecttotheuseofthe0CCwhenanagency
evaluatesbenefitstofuturegenerationsbecausefinancialmarketsgenerallydonotoffer
assetsthatpayOutinfuturegenerations.SeeFarberandHemmersbaugh,46VandLRev
at296-97(citedinnote17);FEEMNewsletter,Discountingat24-25(citedinnote51).The
0CCmakesmostsensewherefinancialmarketsofferassetswithtermstructuresthatare
similartoregulationsthatagenciesareconsidering.Insuchsituations,theagencycandi
rectlycomparethepayoffoftheregulationtothepayoffoftheasset.Wheretheregulation
involvesintergenerationalwelfare,financialmarketsareunhelpfulandthereforethe0CC
approachisinappropriate.Thisobjection,however,merelypointsoutacomplicationofthe
0CC;itdoesnotunderminetheapproach.Financialmarketswillexistinfuturegenera
tions,sotherearetradingstrategieswherebyindividualscouldinvestsequentiallyinpri
vateassetsthatcollectivelyhaveadurationcomparabletothelong-termpublicproject.
Theexpectedrateofreturnonthisstrategywouldbeonelogicaldiscountrateforthe
publicinvestment.
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Additionally,criticsnotethatthe0CCapproachassumes
thatpublicprojectsandregulationsdivertresources(viataxa
tion)fromcapitalmarkets.Tothecontrary,evidencesuggests
that,intheabsenceoftaxation,membersofsocietywouldinvest
onlyafractionoftheirresourcesincreditmarkets 57andwould
consumetherest.Therefore,totheextentthatregulationsarefi
nancedbyresourcesthatwouldotherwisebeconsumed,the0CC
mayoverstatetheappropriaterateofdiscount.Instead,the
SRTP,whichmeasurestherateatwhichsocietyiswillingto
tradecurrentandfutureconsumption,maybeclosertotherele
vantrate. 58

Theseconsiderationshaveledsomeeconomiststoconclude
thattheappropriatediscountratemayvarywiththetypeof
regulationorpublicprojectandhowitisfinanced.Whenthegov
ernmentreliesondebttofinancetheregulation,the0CCpro
videsmoreaccurateresults. 59Whengovernmentreliesontaxes,
however,acombinationofthe0CCapproachandtheSRTPap
proachmaybemoreappropriate. 60Atleastoneeconomist,how
ever,hasquestionedthisnotionthatthediscountrateshould
varywiththegovernment’ssourceoffunds. 61Whetherthestate
usesdebtortaxestofinanceregulations,itisessentiallyimpos
ingataxonproductionbydivertinginputsfromproductiveproc
esses(firms).Therefore,theappropriatediscountratewillalways
bethe0CC.

2.Socialrateoftimepreference.

a)Theeconomictheory.Whilethe0CCreliesonobservable
behaviortoderivethesocialdiscountrate,theSRTPrelieson
theorytoderivethatrate.Standardeconomictheoryhypothe
sizes, 62andempiricalevidenceconfirms, 63thatindividualsvalue

SeeArrow,IntergenerationalEquityat9(citedinnote44).
“Seeid;seealsoLind,APrimerontheMajorIssuesat29-32(citedinnote46);Joel

D.Scheraga,PerspectivesonGoverhnientDiscountingPolicies,18JEnvirEcon&MgmtS
65,S-67(1990).TheSRTPisdiscussedinthefollowingPart.

See,forexample.Scheraga,18JEnvirEcon&MgmtatS-65(citedinnote58).
Theappropriatediscountratewouldbeaweightedaverageoftheratesderivedfrom

the0CCandSRTPapproaches,wheretheweightsareapproximatelyequaltothepropor
tionoffundsthatdisplacesTnvestment(forthe0CC-basedrate)andtheproportionthat
displacesconsumption(fortheSRTP-basedrate).SeeLarryA.SjaastadandDanielL.
Wisecarver,TheSocialCostofPublicFinance,85JPolEcon513,514-16(1977).

SeeBaumol,58AmEconRevat791-92(citedinnote50).
SeegenerallyMaureenL.CropperandFrancesG.Sussman,ValuingFutureRisks

toLife,19JEnvirEcon&Mgmt160,173-74(1990)(applyingstandardtheorytothe
problemofvaluingfutureriskstolife);AndreuMas-Colell,MichaelD.Whinston,and
JerryR.Green,MicroeconomicTheory732-36(Oxford1995)(describingstandardtheoryof
intertemporalchoiceandthetheoryunderlyingdiscounting).
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currentconsumptionmorethanfutureconsumption.Therateat
whichapersonwilltrade(viaahypotheticalasset)currentforfu
tureconsumptionisknownastheindividualrateoftimeprefer
ence.Analogously,thesocialrateoftimepreferencerepresents
therateatwhichmembersofsociety,onaverage,arewillingto
tradecurrentbenefitsforfuturebenefits.Theappropriatemeas
ureoftheSRTP,however,dependsonthegovernment’stheoryof
intergenerationalwelfare:differentmodelsofwelfareimplydif
ferentmeasuresoftheSRTP.

Mostwelfaremodels,inwhichthecurrentgovernment
choosesprojectstomaximizethejointwelfareofallgenerations,
showthattheSRTPcanbewrittenasthesumoftwocompo
nents:puretimepreferenceandthegrowthrateofpercapitain
come. 64Puretimepreferenceisameasureofpreferences,reflect
ingeachgeneration’sdesire(orimpatience)toreceivebenefits
soonerratherthanlater. 65Themoreimpatientthepresentgen
eration,thehigherthediscountrateonbenefitstofuturegenera
tions.Thegrowthrateofpercapitaincomeisameasureofscar
city,reflectingtherelativeincomesofdifferentgenerations. 66The
highertheincomeoffuturegenerationsrelativetothecurrent
generation(thatis,thehigherthegrowthrateofpercapitain
come),thehigherthediscountonbenefitstofuturegenerations.

Thepuretimepreferencecomponentiscontroversialbecause
itmightreflectmyopia,aspecialaffinityfornearergenerations,
orsomeotherdefectin“ourtelescopicfaculty”thatshouldnot
guidegovernmentdecisionsaboutintergenerationalwelfare. 67
Thiscriticismisvalidinsofarastheobserved“myopia”ofthecur
rentgenerationimposessomenegativeexternalityonfuturegen

See,forexample,MichaelJ.MooreandW.KipViscusi,DiscountingEnvironmental
HealthRisks:NewEvideiiceandPolicyImplications,18JEnvirEcon&MgmtS-51,S-61
(1990)(providingevidencethatworkersdiscountfuturejob-relatedhealthandsafetyhaz
ardsata2percentrate);ThalerandLoewenstein,IntertemporalChoiceat92(citedin
note56)(discussingevidencethatdiscountratesvarywithage,irrespectiveofwhether
thefutureoutcomeisagainorloss,orwhetherthesizeofthegainorlossislargeor
small).

SeeArrow,etal,IntertemporalEquityat134-35(citedinnote47).Therethe
authorsillustrateapopularwelfaremodel:acontinuous-timewelfarefunction,wherethe
welfareofeachgenerationisadditivelyseparable.Inthismodel,theoptimalityconditions
forpublicinvestmentyieldtheexpression:+pg=SRTP.Here,tXisameasureofpuretime
preference(impatience”),gisthegrowthrateofpercapitaincome,andpisascalefactor
equaltotheelasticityofmarginalutilitywithrespecttoconsumption(forsimplicity,this
scalefactorcanbetreatedasconstantandignored).WhileAisconstantovertime,pgwill
varywithpercapitaincome.Thehighertherateofincomegrowth,g,thehigheristheso
cialrateofdiscountr.

Seeidat131,136.
Seeid.

6
Pigou,TheEconomicsofWelfareat25(citedinnote33).
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erations,whowouldpaythecurrentgenerationtobelessmyopic
ifsuchpaymentswerepossible.Thus,thegovernmentshould
overridesocietalpreferencesinfavorofintergenerationalwel
fare. 68However,giventhatindividualsarealtruistictowardfu
turegenerations(forexample,childrenandgrandchildren),itis
unclearwhenthepreferencesofthecurrentgenerationwillexert
anegativeexternalityonfuturegenerations. 69

•Incontrast,theSRTP’sdependenceoneconomicgrowthhas
strongeconomicandethicaljustifications.Iffuturegenerations
willbebetteroffthanthecurrentgeneration,optimalresource
allocationsuggeststhatthecurrentgenerationshouldfavorpub
licinvestmentswithimmediatepayoffsoverthosethatbenefitfu
turegenerations. 7°Similarly,theethicalnotionthatonegenera
tionshouldnotsacrificeexcessivelyforanotherimpliesthat
regulatoryagenciesshoulddiscountbenefitstofuturegenera
tions—whowillbebetteroffthancurrentcitizensanyway—when
evaluatingpotentialprojects. 7’

b)Applyingtheeconomictheory.TheSRTPisaprescriptive
approachtothesocialdiscountrate.Itassumesthatsociety
shouldmaximizeanarbitrarilychosenintergenerationalwelfare
function, 72andthenderivesthesocialdiscountratefromtheop
timalityconditionsofthatfunction.Thisapproach,however,
raisesatleastthreecontroversialethical,political,andeconomic
issues.

First,whiletheCCCapproachreliesonobservableeconomic
behavior,theSRTPrejectssuchevidenceinfavorofnormative
modelsofintergenerationalwelfare.ThustheSRTPimplicitly
assumesamarketfailure:financialmarketsprovideapoorindi
catorofsociety’swillingnesstoinvestinparticularprojects(such
asclimatecontrol)thatbenefitfuturegenerations. 73Thesourceof
thismarketfailureisunclear.Thefailuremayresultfrominfor
mationproblems,suchasthecurrentgeneration’sinabilitytoas-

Manyeconomistsdonotbelievethatmyopicsocietalpreferencesjustifygovernment
intervention.See,forexample,KoppandPortney,MockReferendaat5(citedinnote55).
SeealsoArrow,etal,InterteinporalEquityat136(citedinnote47),wheretheauthors
notethatanonzeropurerateoftimepreferencemaybedefensiblebecause“asamatterof
description,thecurrentgenerationgiveslessvaluetoconsumptionoffuturegenerations.’ 69

Onceweaccountforaltruism,thesocietaldiscountratewillbeafunctionoftherate
ofintergenerationalaltruism.SeeGaryS.Becker,ATreatiseontheFamily162-69(Har
vardEnlargeded1991).

SeeArrow,eta!,IntertemporalEquityat131,136-37(citedinnote47).
Seeidat136.

12
See,forexample,thewelfarefunctiondiscussedinnote64. ‘°
SeeSjaastadandWisecarver,85JPolEconat515-16(citedinnote60).
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sessthecoststofuturegenerations(forexample,pollutionmiti
gation,medicalcosts,andrisksofmortality)ifaparticularregu
lationisnotimposed. 74Alternatively,themarketfailuremayre
flectmyopia:membersofthecurrentgenerationmaynotcare
sufficientlyabout(ormaynotbesufficientlyaltruistictoward)fu
turegenerations,whowouldbewillingtopaymembersofthe
currentgenerationtoinvestinparticularprojects. 75Ineither
case,however,thegovernmentlikelycannottestwhetherthe
marketfailureissufficientlyserioustowarrantthenormative
approachoftheSRTP,whicheffectivelyoverridesobservedsocie
talpreferencesinfavorofaparticularwelfaremodel.

Second,evenassumingmarketfailureswarranttheSRTP
approach,itisunclearwhetheranagencycanidentifyanappro
priateintergenerationalwelfarefunctionandwhetherthatfunc
tionwillgeneratediscountratesthatyieldbetteroutcomesthan
ratesderivedbythe0CCapproach. 7°Criticsclaimthateventhe
mostsimple(andpopular)welfarefunctionsyieldunreasonable
discountratesthatare“glaringlyinconsistent”withtheobserved
behaviorofgovernments. 77Further,iftheSRTPyieldsasocial
discountratethatdiffersfromtheratebasedonthe0CC—
therebyforcingsocietytoinvestataratethatdiffersfrommarket
rates—governmentregulationmaynothaveitsintendedeffecton
futuregenerations.Societytodaycanonlycontrolthewelfareof
theimmediatelysucceedinggeneration. 78Ifgovernmenttodayat
temptstoinfluencefurthergenerationsbyinvestinginirreversi
bleprojects(suchasclimatecontroltechnology),intermediate
generationswillmerelyreducetheirinvestmentsinthefutureif
theybelievethattheoriginalinvestmentwasexcessive.Sucha
reductionininvestmentsisparticularlylikelytooccuriftechno
logicalchangeshavemadetheoriginalinvestmentsworthless. 79

See,forexample,AmartyaK.Sen,ApproachestotheChoiceofDiscountRatesfor
SocialBenefit-CostAnalysis,inLind,ed,DiscountingforTimeandRiskat349-50(citedin
note46).

Idat349.
SeeArrow,etal.IntertemporalEquityat131-33(citedinnote47).

“Idat132.Theauthorsfurthernotethata“discountrateof2%impliesfarmorein
vestmentthanactuallyoccursinanycountrynow,andthuswouldrequireabigjumpin
savingsratestofinance.”Idat133.

‘SeeRichardA.Epstein,JusticeAcrosstheGenerations,67TexLRev1465,1482
(1989)Arrow,Discounting,Morality,andGamingat12(citedinnote39). ‘

ThisisavariantofthetheoryofRicardianEquivalence,whichstatesthatgovern
mentgenerallycannotforceonegenerationtosaveforthenextbyimposingataxorin
vestinginlong-termassets.Thisforcedsavingwillbe“undone”asmembersofthefirst
generationreducetheirprivatebequeststofuturegenerations.ForthebasictheoryofRI
cardianEquivalence,seeRobertJ.Barro,AreGovernmentBondsNetWealth?,82JPol
Econ1095(1974).
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Contrarytothebeliefsofsomecommentators, 8°economictheory
providesstrongsupportfortheprinciplethatcurrentsocietybest
servesfuturegenerationsbychoosinginvestmentsthatmaximize
generalwelfareinthefuture,notbychoosinginvestmentsthat
protectfuturesocietiesagainstparticularproblems. 81

Finally,evenifaregulatorcanidentifyaproper
intergenerationalwelfarefunction,theregulatorfacescomplex
methodologicalproblems.Considerthesimplewelfarefunction
thatdescribestheSRTPasafunctionofpuretimepreferenceand
thegrowthrateofpercapitaincome.Scholarsdebatehowto
measurethesecomponentsoftheSRTP.Althoughthetypicalap
proachistoderivethecomponentsfromstudiesofindividualbe
havior,studiesinbehavioraleconomicsshowthatindividualtime
preferencemayvarywithage,income,thetypeoffuturepayoff
(thatistosay,whetherthepayoffisagainorloss,orwhetherit
involvesrisktofuturelives),andtheamountoftimeuntilthe
payoff. 82Indeed,somestudiesindicatethattheSRTPmaybe
muchhigherthanscholarshavegenerallybelievedandmayeven
exceedthe0CC. 83TheSRTPtheoryoffersnoguidancehere.

Additionally,onceanagencycomputestheSRTP,itfaces
significantdifficultiesinapplyingtherate. 84Unlikethe0CC,the
SRTPisanappropriatediscountrateforfutureconsumption.
Thus,anadministrativeagencymustconvertallcostsandbene
fitsofaproposedregulationintoconsumptionequivalents;asin
the0CCapproach,thecostsofaproposedregulationincludethe
privateinvestmentthatitdisplaces. 85

3.Aconceptualframework.

Asathresholdmatter,itseemsunreasonableforagencies
nottodiscountbenefitstofuturegenerationsintheircost-benefit
analysesofproposedrules.Tobegin,withoutadiscountrate,the
analysisfailstoaccountfortheopportunitycostofresourcesthat
aredivertedfromprivateinvestmenttowardinvestmentinthe

‘°SeeFarberandHemmersbaugh,46VandLRevat298-99(citedinnote17).
SeeArrow,Discounting.Morality,andGamingat12(citedinnote39).
SeegenerallyThalerandLoewenstein,IntertemporalChoiceat92-106(citedinnote

56).
Seeid.SeealsoRobertC.Lind,ReassessingtheGovernment’sDiscountRatePolicy

inLightofNewTheoryandDatainaWorldEconomywithaHighDegreeofCapitalMo
bility,18JEnvirEcon&MgmtS-8,S-19(1990),inwhichtheauthorpointstoevidence
thatcreditcarddebtorspayinterestratesinexcessof16percent.

SeeMorgenstem,ConductinganEconomicAnalysisat36(citedinnote47);Scher
aga,18JEnvirEcon&MgmtatS-66(citedinnote58).

SeeLind,APrimerontheMajorIssuesat39-55(citedinnote46);Lind,183Envir
Econ&MgmtatS-li(citedinnote83).
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proposedrule.Havingnodiscountratemayleadtheagencyto
adoptrulesthatreducethewelfareoffuturegenerations,because
theresourcescouldhavebeeninvestedinassetswithhigher
ratesofreturn.Additionally,azerodiscountratebiasescost-
benefitanalysisinfavorofrulesthatimposeexcessivesacrifices
onthecurrentgeneration.Finally,azerodiscountrateisincon
sistentwiththeobservablebehaviorofindividuals,whichisar
guablythebestguideforpolicyinademocraticstate.

Thechoiceofdiscountrateisprimarilyamatterofpolicyand
secondarilyamatterofmethodology. 86Policyjudgmentslargely
dictatethechoicebetweenthetwocompetingapproachestodis
counting.TheCCCapproachassumesthatsucceedinggenera
tionswillbeinthebestposition—becauseofsuperiorinforma
tion—todealwithenvironmental,health,orotherproblems.
Therefore,theoptimalregulatorypolicyistomaximizethe
wealthofsucceedinggenerations.Incontrast,theSRTPapproach
assumesthatcurrentsocietymaybeinabetterpositiontodeal
withparticularproblems,suchasglobalwarmingandnuclear
wastestorage.Thus,theSRTPoverridesmarketpricesand
choosesseeminglysuboptimalinvestments(relativetoprevailing
marketratesofreturn)toensurethatfuturegenerationsdonot
suffertheserisks.Thus,agencychoicebetweenthe0CCand
SRTPapproachesshouldbebased,inpart,onadetermination
whethercurrentsocietyisinabetterpositiontodealwithlong-
termproblems.

Methodologicalissuesdeterminetherelativecostsofapply
ingthe0CCorSRTPapproaches.Whilethe0CCapproachre
quiresdetailedinformationaboutalternativefinancialassetsand
adjustmentsfortaxes,risk,andinflationaryexpectations,the
SRTPrequirescomplexestimatesofparameterssuchasthepure
rateoftimepreferenceandthegrowthrateofpercapitaincome. 87
Additionally,theSRTPapproachrequiresanagencytodetermine
thepreciseeffectsoftheregulationonfutureconsumption.Al
thoughtheregulationmayraisefutureconsumptionbyimprov
ingairqualityorotherpublicgoods,theprojectmayalsolower
futureconsumptionbydivertingfundsfromprivateinvestment.
Theagencymustsubtractthis“opportunitycost”oftheregula
tion,whichraisespreciselythesameissuesasinthe0CCap
proach(specifically,theagencymustadjustmarketratesofre
turnforrisk,taxes,inflation,andotherdistortions).

ThisisalsodescribedinArrow,etal,IntertemporalEquityat134(citedinnote47). M
Additionally,asshowninnote64.theSRTPalsorequiresanestimateofascalefac

torrepresentingtheelasticityofmarginalutilitywithrespecttopercapitaincome.
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Onbalance,policyandmethodologyissuesfavorthe0CC
overtheSRTP.Becausethecurrentgenerationcannotknowthe
resourceconstraintsorpreferencesoffuturegenerations,regula
torstakelargegambleswithscarceresourceswhentheyfollow
theSRTPapproachandinvestinparticularenvironmental,en
ergy,orotherprojectsthathavelowerreturnsthanassetsinfi
nancialmarkets.LiketheMaithusianpredictionsofover
population, 88thesegamblesmayprovemistakenbecausetheyare
basedonincompleteinformationaboutmarketfailuresinfinan
cialmarketsandthecapabilitiesoffuturegenerationstocontend
withenvironmentalandotherharms.Futuregenerationswould
bebetterserved(andbetterabletocontendwithfutureharms)if
thegovernmentinvestsinrulesthatmaximizetheirgeneralwel
fareandenablethemtomaketheirownchoicesregardingthe
environment,energy,andotherpublicgoods.

Additionally,methodologicalissuesfavorthe0CCapproach
becauseitismuchsimplertocalculate.andapply. 89Whilethe
0CCreliesonobservablefinancialmarketdata,theSRTPre
quiresthattheregulatorselectaparticularwelfarefunction,de
riveanexpressionforthesocialdiscountrate,andidentifyem
piricalanaloguesfortheparametersofthediscountrate.Addi
tionally,theregulatormustconvertallbenefitsandcosts(in
cludingopportunitycosts)intoconsumptionequivalents.

III.JUDICIALREVIEWOFAGENCYDISCOUNTRATES

Veryfewcourtshavereviewedagencydiscountrates.When
courtshavereachedtheissue,theyhaveeitherdeferredto
agencydiscretion 9°orimposedtheirownjudgmentaboutdis
counting. 9’Nocourthasdevelopedameaningfulstandardofre
viewforagencychoiceofdiscountrates.Thisistroublingbecause
legislationincreasinglyrequirescost-benefitanalysis.Assuch
legislationisenacted,courtswillencounterchallengestothe
methods—includingdiscountrates—agenciesusetoconductthe

SeegenerallyGaryS.Becker,HumanCapital:ATheoreticala,dEmpiricalAnaly
siswithSpecialReferencetoEducation323-25(Chicago3ded1993).

SeeRaymondJ.Kopp,AlanJ.Krupnick,andMichaelToman,Cost-BenefitAnalysis
andRegulatory.Reform:AnAssessmentoftheScienceandtheArt41,availableonlineat
<http://www.rff.orgldisc_papers/PDF_files/9719.pdf>(visitedJuly5,1998);Morgenstern,
ConductinganEconomicAnalysisat36-37(citedinnote47).

°See,forexample,OhiovDepartmentofInterior,880F2d432,465(DCCIr1989)(de
ferringtoDepartment’schoiceofdiscountrate,whichis“firstandforemostapolicy
choice”).

91
See,forexample,CorrosionProofFittingsvEPA,947F2d1201,1218(5thCir

1991),citingpopularpress—WhatPricePosterity?,TheEconomist73(Mar23,1991)—for
theprinciplethatifEPAdiscountsfuturecosts,itmustalsodiscountfuturebenefits.
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analysis.Judicialreviewwillpreventarbitraryagencydecisions
andensurethatstatutorycost-benefitrequirementshaveforce.
Withoutstandardstocabinagencydiscretion,cost-benefitanaly
sismaybecomemerewindowdressing,providingaveneerofsci
entificbackingforagencies’arbitrarychoices. 92

ThisPartproposesastandardforjudicialreview.First,Part
Abrieflyindicateswhenacourtshouldreviewagencydiscount
rates.PartBthenshowsthatsignificantuncertaintysurrounds
thestandardofreviewthatcourtsshouldapplytodiscountrates.
Inanefforttoresolvetheuncertainty,thisPartproposesastan
dardofreviewbasedontheconceptualframeworkdevelopedin
PartII.Finally,PartCillustratestheproposedstandardofre
viewbyapplyingittodiscountratesthatagencieshaveemployed
inrecentcost-benefitanalyses.

A.WhenJudicialReviewIsAppropriate

Acourtwillreviewagencydiscountrateswheneitherthe
underlyingstatuterequirescost-benefitanalysisortheagency
reliesonsuchanalysistojustifyarule,adjudication,orexercise
ofdiscretion.

Statutesincreasinglycontaindirectorindirectrequirements
fortraditionalcost-benefitanalysisoralessrigorouscomparison
ofthecostsandbenefitsofaregulation.Directrequirementsap
pearinsuchstatutesastheToxicSubstancesControlAct
(“TSCA”),whichrequirestheagencytoconsider“reasonablyas
certainableeconomicconsequencesoftherule,” 93andtheFederal
Insecticide,FungicideandRodenticideAct(“FIFRA”),whichre
quirestheagencytopromulgateregulationsoftoxinsaftercon
sideringtheenvironmental,economic,andsocialimpactofthe
regulations. 94Similarly,theEnergyPolicyandConservationAct
(“EPCA”)requirestheDepartmentofEnergytoassesswhether
anenergyconservationregulationiseconomicallyjustified, 95and

See,forexample.Scheraga,18JEnvirEcon&MgmtatS-66(citedinnote58)(The
author,anEPAofficial,notedthat“manydiscountingproceduresaresubjecttomanipula
tion...Thiscanleadtomanipulationoftheoutcomesbysomeclever(Orperhapsigno
rant)analyst.”).

15usc§2605(c)(l)(“Inpromulgatinganyruleunder...thissectionwithrespect
toachemicalsubstanceormixture,theAdministratorshallconsiderandpublishastate
mentwithrespectto...thereasonablyascertainableeconomicconsequencesoftherule,
afterconsiderationoftheeffectonthenationaleconomy,smallbusiness,technologicalin
novation,theenvironment,andpublichealth.”).

7USC§136(bb)definesan“unreasonableadverseeffectontheenvironment”as
“anyunreasonablerisktomanortheenvironment,takingintoaccounttheeconomic,so
cial.andenvironmentalcostsandbenefitsoftheuseofanypesticide.”

42usc§6295(o)(2)(B)(i)(I)(1994)(providingthattheDepartmentofEnergymust
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the1996AmendmentstotheSafeDrinkingWaterAct(“SDWA”)
explicitlyrequirecost-benefit 96andrisk-risk 97analysisofallma
jordrinkingwaterregulations.Additionally,undertheUn
fundedMandatesAct, 98allfederalagenciesmustconductcost-
benefitanalysisofanyrulerequiringsignificant(over$100mil
lion)expendituresbystate,local,ortribalgovernments. 99

Indirectrequirementsforcost-benefitanalysisappearin
statutesmandatingreasonableregulations,suchasregulations
thatare“reasonablynecessary”orthatreducean“unreasonable
risk.”InAmericanTextileManufacturers’Institute,IncvDono
van(theCottonDust,‘°°theSupremeCourtnotedthatCon
gresslikelyintendscost-benefitanalysiswhereastatuteusesthe
phrase“unreasonablerisk.” 91Similarly,manylowercourtshave
foundrequireffientsforcost-benefitanalysisinstatutorylan
guagecallingfor“reasonablynecessary”regulations.’° 2

Wherestatutescontainsuchdirectorindirectlanguagere
quiringcost-benefitanalysis,courtscanandshouldreviewthe
methodsthatagenciesuse,especiallytheirchoiceofdiscount
rate.InCorrosionProofFittingsvEPA,’° 3theFifthCircuitre
viewedtheEPA’schoiceofdiscountrateundertheTSCA,’° 4and
inNaturalResourcesDefenseCouncil,IncvHerrington,’° 5the
D.C.Circuitreviewedtheagency’sdiscountrateinarulemaking

consider,amongotherthings,“theeconomicimpactofthestandardonmanufacturersand
ontheconsumersofproductssubjecttosuchstandard”).

42USCA§300g-l(b)(3)(C)(i)providesthat‘[wihenroposinganynationalprimary
drinkingwaterregulationthatincludesamaximumcontaminantlevel,theAdministrator
shall”analyzethecostsofcomplyingwiththeregulationand“[t]heincrementalcostsand
benefitsassociatedwitheachalternativemaximumcontaminantlevelconsidered.”

Id§300g-l(b)(3)(C)(i)(VI)(requiringtheAdministratortoconsider[amyincreased
healthriskthatmayoccurastheresultofcompliance,includingrisksassociatedwithco
occurringcontaminants”).

2USCA§1501etseq.
2USCA§1532(a).

‘°°452US490(1981).
‘Idat510n30.However,inthesamedecision,theCourtnotedthatstatutorylan

guagecallingforregulation“totheextentfeasible”createsnoobligationtoconductsuch
analysis.Idat509.Forfurtherdiscussionofstatutorylanguagethatmayormaynotre
quirecost-benefitanalysis,seeCassR.Sunstein.InterpretingStatutesintheRegulatory
State,103HarvLRev405,419,435(1989).

‘°‘See,forexample,NationalGrainandFeedAssociationvOSHA,866F2d717,728
(5thCir1988);UnitedAutomobileWorkersvOSHA,938F2d1310,1319(DCCir1991)
(“Cost-benefitanalysisiscertainlyconsistentwiththelanguage”ofthestatute,);Alabama
PowerCovOSHA,89F2d740,746(11thCir1996)(“Althoughtheagencydoesnothaveto
conductanelaboratecost-benefitanalysis,itdoeshavetodeterminewhetherthebenefits
expectedfromthestandardbearareasonablerelationshiptothecostsimposedbythe
standard,”),citingAmericanPetroleumInstitutevOSHA,581F2d493,503(5thCir1978).

103947
F2d1201(5thCir1991).

‘°4Idat1218.
‘°768FZd1355(DCCir1985).
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pursuanttotheEPCA.’° 6Similarly,inOhiovDepartmentofInte
rior, 107theD.C.Circuitreviewedtheagency’schoiceofdiscount
rateinarulemakingpursuanttotheSuperfundAct(“CER
CLA”)

,108
Thesecases—aswellastheAdministrativeProcedure

Act(“APA”)‘°9—makeclearthatitisappropriateforacourttore
viewthereasonablenessofagencycost-benefitanalysis.

Similarly,judicialreviewisappropriatewhenanagencyre
liesoncost-benefitanalysisinarulemaking,adjudication,orex
erciseofdiscretion,evenwhentheunderlyingstatutedoesnot
requiresuchanalysis.Caselaw”°andtheAPA”requirethe
courttoreviewsuchagencyactionforreasonablenessunderthe
“arbitraryandcapricious”test.Thisimpliesthatthecourtcan
andshouldreviewthemethods—especiallythechoiceofdiscount
rate—thattheagencyusedtoperformthecost-benefitanalysis.” 2
ThisComment,however,focusesoncaseswheretheunderlying
statutecontainsarequirementforcost-benefitanalysis.

B.TheStandardofReview

Judicialreviewofdiscountratesinvolvestwolevelsofanaly
sis.First,acourtwillconsiderwhethertheagencyaction—the

‘091dat1412-14.
‘°880F2d432(DCCir1989).
‘°81dat465.

5Usc§706(2)(A)(1994)(specifyingthearbitraryandcapricioustestforjudicialre
viewofagencyactions).

‘°See,forexample,MotorVehicleManufacturersAssociationvStateFarmMutual
AutomobileInsuranceCo,463US29,33-34(1983)(findingthatNHTSAabuseditsdiscre
tiontoissuemotorvehiclesafetystandardsthat“shallbepracticable,shallmeettheneed
formotorvehiclesafety,andshallbestatedinobjectiveterms”);CitizenstoPreserveOver-
tonPark,IncvVolpe,401US402,416(1971)(applyingarbitraryandcapricioustestto
agencydiscretionwherethestatuterequiredtheagencytoconsider“feasibleandprudent”
alternatives);NationalCoalitionAgainstMisuseofPesticidesvThomas,809F2d875,882-
83(DCCir1987)(findingthatEPAabuseditsdiscretiontopromulgatepesticidetolerance
levels“totheextentnecessary”).

5USC§706(2)(A).
2
ArguablytheAPAimpliesthatthechoiceofdiscountrateisinsulatedfromjudicial

reviewbecauseitis“committedtoagencydiscretionbylaw.”5USC§701(a)(2)(1994).In
thiscasethereis“nolawtoapply,”OvertonPark,401USat410(citationomitted);thatis,
thereisnostatutorystandardagainstwhichacourtmayjudgetheagency’suseofitsdis
cretion.Seegenerally,RichardJ.Pierce,Jr.,SidneyA.Shapiro,andPaulR.Verkuil,Ad
ministrativeLawandProcess§5.3at12429(Foundation2ded1992).However,thisap
proachiscontroversialamongscholars.CompareRaoulBerger,AdministrativeArbitrari
nessandJudicialReview,65ColumLRev55,77-83(1965)(arguingthatthe“nolawto
apply”rationaledoesnotprecludejudicialreviewforabuseofdiscretion),withKennethC.
Davis,4AdministrativeLawTreatise§28.16at80-81(West1958)(arguingthatwhere
thereis“nolawtoapply,”evenabuseofdiscretionisnotreviewable).Additionally,courts
regularlyreviewthereasonablenessofagencydiscretionunderthe“arbitraryandcapri
cious”testevenwhentheunderlyingstatuteconveysbroaddiscretionarypower.See,for
example,StateFarm,463USat42-43,51-57;OvertonPark,401USat411-413,417.
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decisiontodiscountandthechoiceofaparticulardiscountrate—
representsaninterpretationoftheunderlyingstatutethatthe
agencyadministers.” 3Thisraisesaquestionoflaw,subjecttothe
two-stepstandardofreviewinChevronUSA,IncvNaturalRe
sourcesDefenseCouncil,Inc.’

‘‘
Iftheagencyactionraisesno

questionoflaw,thecourtwillreviewtheagencydecisionfor
abuseofdiscretionunderthearbitraryandcapricioustest.” 5As
thisPartdemonstrates,thethresholddecisiontodiscountargua
blyisaquestionoflaw.Incontrast,thechoiceofaparticulardis
countrateislargelyamatterofagencydiscretion.

ThisPartfirstconsidersthequestionoflawandarguesthat
courtsgenerallyhavereachedtherightconclusionwhenthey
havefoundthatanagencyactsunreasonablyifitfailstodiscount
futurecostsandbenefits.Next,thePartconsidersthequestionof
agencydiscretion,showingthatcourtshavebeenunabletoar
ticulateameaningfultesttodeterminewhethertheagency’s
choiceofdiscountrateisarbitraryandcapricious.ThePartcon
cludes,therefore,byofferingameaningfultestanddemonstrat
inghowacourtwouldemploytheframeworkinPartIItotakea
“hardlook”atanagency’schoiceofdiscountrate.

1.Reviewofagencystatutoryinterpretation:Thedecision
todiscountfuturecostsandbenefits.

Chevronestablishedthewell-knownstandardofreviewfor
questionsoflaw.” 6Acourtwilldefertoanagency’sinterpretation
ofastatuteiftheinterpretationisnotcontrarytotheintentof
thestatute(ChevronStepOne)andifitisreasonable(Chevron
StepTwo).” 7Thecourtwillapply“traditionaltoolsofstatutory
construction”toinferCongress’sintent.” 8Itwilltestthereason
ablenessoftheagencyinterpretationbydeterminingwhetherthe
agencyconsideredallstatutorilyrelevantfactorsandignored
statutorilyirrelevantfactors.” 9Thistestofreasonableness,how

3Astatutoryinterpretation(aquestionoflaw)isreviewableunder5USC§706(2)(C).
467US837,842-45(1984).

IS
Courtsmayreviewagencydiscretionunder5usc§706(2)(A),(D).

116467USat837.
“Idat842-45.SeealsoOhio,880F2dat464(‘AspetitionerspointtonoCERCLA

provisionaddressingtheprecisequestioninissue(thechoiceofdiscountrate),theirbur
denistoshowthattheimpositionofthediscountratewasunreasonableorcontrarytothe
statutory,purpose.”).

‘“Chevron,467USat843n9.SeealsoINSvCardozoFonseca,480US421,446-50
(1987)(employingtoolsofstatutoryconstruction);BabbittvSweetHoneChapterofCom
munitiesforaGreatOregon,515US687,703-05(1995)(same).
“9SeeChevron,467USat845;StateFarm,463USat42-44.
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ever,tendstobequitesimilartothearbitraryandcapricious
standardofreviewthatcourtsapplytoagencydiscretion.’ 2°

Thus,whencourtsencounterchallengestoagencydiscount
rates,ChevronStepOneimpliesthattheymustfirstinterpret
thestatuteinquestiontodetermineCongress’sintent.However,
moststatutes—suchasTSCAandFIFRA—offernoparticular
standardsforconductingcost-benefitanalysis,evidencingnocon
gressionalintentastotheappropriatemethodsforchoosinga
discountrate.Thisforcescourtstoproceedtothenextlevelof
analysis—ChevronStepTwo—andexaminethereasonableness,of
theagency,decision.

Thus,inthefewcaseswherecourtshavereviewedan
agency’sdecisiontodiscountfuturecostsandbenefits,theyhave
focusedonthereasonablenessofthedecision,notonwhetherthe
decisionisconsistentwiththepurposeofthestatute.InCorro
sionProofFittings,forexample,thecourtfoundthattheEPA
wouldactunreasonablyifitfailedtodiscountfuturebenefits:
“BecausetheEPAmustdiscountcoststoperformitsevaluations
properly,theEPAalsoshoulddiscountbenefitstopreservean
apples-to-applescomparison,evenifthisentailsdiscounting
benefitsofanon-monetary‘‘Similarly,inOhio,the
courtfoundthattheDepartmentoftheInteriordidnotactun
reasonablywhenitfollowed0MBguidanceanddiscountedfuture
benefits.’ 22Inneithercase,however,didthecourtarticulatea
standardofreasonableness.InCorrosionProofFittings,thecourt
heldsimplythatanagencycannotdiscountcostswithoutdis
countingbenefits;’ 23inOhio,thecourtdeferredtotheagency’s
decisionbecauseitwas“firstandforemostapolicychoice.” 24

Althoughtheylackcoherentexplanations,CorrosionProof
FittingsandOhioreachthecorrectconclusion:discountingis
reasonable;notdiscountingisarbitrary.’ 25However,thecourtsin
thesecasescouldhavereachedthesameconclusionmoresimply
byrelyingonthelanguageoftheunderlyingstatutes(Chevron
StepOne).Aplainreadingofstatutorylanguagerequiringan
‘agencytoconsider“thereasonablyascertainableeconomicconse
quencesoftherule,afterconsiderationfortheeffectonthena

‘°SeeRonaldM.LevinTheAnatomyofChevron:StepTwoReconsidered,72chi-Kent
LRev1253,1266-77(1997)(demonstratingthatanalysisofaquestionoflawunderChev
ronStepTwoisverysimilarto—indeed,maybeidenticalto—arbitraryandcapriciousre
view).

947F2dat1218.
122880F2dat465.
‘947F2dat1218.

880F2dat465.
2SeethediscussioninPartII.
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tionaleconomy” 26suggeststhattheagencyshouldusereasonable
methodsforevaluatingthecostsandbenefitsofaregulation.
ThisispreciselytheconclusioninGasApplianceManufacturers
Association,IncvDepartmentofEnergy,’ 27wheretheD.C.Circuit
consideredastatuterequiringthatregulationsbe“adequately
analyzedintermsof...economiccostandbenefit,andimpact
uponaffectedgroups.” 28Thecourtfoundthatthislanguagere
quiredtheagencytousereasonablemethodsinitscost-benefit
analysis.’ 29AsdemonstratedinPartII,reasonablecost-benefit
analysisincludespositivediscountratesforfuturecostsand
benefits.

2.Reviewofagencydiscretion:Thechoiceofaparticular
discountrate.

Mostcourtstreatthechoiceofdiscountrateasamatterof
agencydiscretion.’ 3°Unlesstheunderlyingstatutecallsforstrin
gentreview,’ 3’courtswillapplytheAPA’s“arbitraryandcapri
cious”standardofreviewtotheagency’schoice.’ 32TheSupreme
Courthasinterpretedthisstandardasrequiringthatcourtstake
a“hardlook”attheagency’sdecision,inquiringwhetherthe
agencyprovidedadetailedexplanation,investigatedreasonable
alternatives,andconsideredstatutorilyrelevantfactorsandig
noredstatutorilyirrelevantfactors.’ 33

Althoughthstandardofreviewcallsfora“hardlook,”most
courtshavetakena“softlook” 34atagencydiscountrates.InCor

‘20TSCA,15Usc§2605(c)(1)(D).
127998F2d1041(DCcir1993).
‘Idat1044,quotingtheEnergyConservationStandardsforNewBuildingsActof 1976,42USC§6839(1988),repealedbytheEnergyPolicyActof1992,PubLNo102-486, TitleI§101(a)(2),106Stat2776,2783.
29998F2dat1045-46.
‘°See,forexample,CorrosionProofFittings,947F2dat1218n19(concludingthat theEPA’schoiceofa3percentrealdiscountratewasnotunreasonable);Ohio,880F2dat 465n46(deferringtoagencychoiceof10percentrate);NorthernCaliforniaPowerv FERC,37F3d1517,1522-23(DCCir1994)(“Itwas...entirelyproperfortheCommis siontocalculatethepresentvalue...usingadiscountratethatfocusedontheconsum ers’valueofmoney.”).
31TSCA,forexample,providesforsubstantialevidencereview,15USC §2618(c)(1)(B)(i).
‘2See5USC§706(Z)(A);OvertonPark,401USat413-16.
33See,forexample,StateFarm,463USat43-44:VermontYankeeNuclearPowerCorp vNaturalResourcesDefenseCouncil,mc,435US519,549-55(1978);OvertonPark,401 USat415-17.SeealsoScenicHudsonPreservationConferencevFPC,354F2d608,617- 18,620-22(2dCir1965).
“‘Theterm“softlook”isborrowedfromRichardJ.Pierce,JudicialReviewofAgency ActionsinaPeriodofDiminishingAgencyResources,49AdminLRev61,90(1997)(char acterizingJudgeEasterbrook’sdissentinSalamedavINS,70F3d447(7thCir1995),as the‘softlook”position).



19981RegulatoryDiscountRates1357

rosionProofFittings,forexample,theFifthCircuitdeferredto
theEPA’schoiceofa3percentdiscountratebecause“historically
therealrateofinteresthastendedtovarybetween2%and

“1:35
Thecourtdidnotconsideralternativemeasuresofthedis

countrate,nordiditinquirewhethertheEPAappliedthisrate
appropriately.Similarly,inOhio,theD.C..Circuitdeferredtothe
DepartmentofInterior’schoiceofa10percentdiscountratebe
causethechoicewas“firstandforemostapolicychoice.” 36De
spitethisconclusion,thecourtnotedthattheagencywouldneed
toprovidea“reasonablejustification”ifitreviseditsdiscount
rateinthefuture,althoughitgavenoindicationwhatsuchajus
tificationwouldbe) 7

TheD.C.Circuithasattemptedtohardentheprevailing“soft
look”byinquiringintothetheoryunderlying.agencydiscount
rates.InNorthernCaliforniaPowerAgencyvFERC,’ 8theparties
disputedwhethertheappropriatediscountrateshouldreflectthe
averagediscountrateofmembersofsociety(whichFERCadvo
cated)orthecostofborrowingforcitygovernments(whichthe
plaintiffmunicipalitiesadvocated).’ 39Afterreviewingthebasic
theoryofdiscountingandcitingapopulartextbook,’ 4°thecourt
concludedthattheappropriaterateshouldreflectthediscount
rateofmembersofsociety.’ 4’Thecourt,however,didnotinquire
whetherFERC’sparticularrate(15percent)wasagoodmeasure
oftheappropriatesocialdiscountrate.

Similarly,inHerrington,theD.C.Circuitinvalidatedthedis
countratethattheDepartmentofEnergy(“DOE”)hadusedin
cost-benefitanalysisofenergyefficiencystandards.’ 42Applying
hardlookreview,thecourtfoundthattheDOEfailedtoexplain
howitderivedthisrate.InstarkcontrasttoitsapproachinOhio,
theD.C.Circuitheldthattheagencycouldnotrelyon0MB
guidelinestojustifyitschoice:“Thedisputed0MBcircularises
sentiallyageneralinstructiontogovernmentagenciesanddoes
notexplainthereasoningbehindthediscountrateitrecom

“947F2dat1218n19.
‘88OF2dat465.
‘311dat465n46.
‘37F3d1517(DCCir1994).
‘391dat1522-23.
‘401dat1523,citingE.J.Mishan,CostBenefitAnalysis176(Praeger1976).
“‘Id(“Additionally,whendeterminingthenetpresentbenefitofaproject,adiscount

ratethatreflectssociety’s,asopposedtoanindividual’s,preferencesiscommonlyused.It
wasthereforeentirelyproperfortheCommissiontocalculatethepresentvalueofthenet
benefitsoftheprojectsusingadiscountratethatfocusedontheconsumers’valueof
money.”)(citationsomitted).

2768F2dat1410-14.
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mends.” 43Thecourtstressedthatthe“majorconsequencesofthe
discountratemadeitparticularlyimportantthatDOEfixthe
ratecarefullyandexplainitsdecisionintelligibly.” 44Although
HerringtoncriticallyexaminedtheDOE’sdecision,thecaseis
similartoother“softlook”casesbecausethecourtoffersnostan
dardofreviewforagencydiscountrates.

Thesecasesshowthat,evenwherecourtsattempttotakea
hardlookatagencydiscountrates,theirinquirygenerallyends
aftertestingwhethertheagencyhasprovidedatleasta“tolera
blyterse” 45explanationforitschoice.Courtsdonotaddressthe
other,“harder”elementsofthisreview:whethertheagencyad
dressedreasonablealternativesandwhetheritconsideredstatu
torilyrelevantfactorsandignoredstatutorilyirrelevantfactors.
Courts’“softlook”reviewofdiscountratesseemsperversewhen
theywillapplyastricthardlookreviewtootherelementsof
agencycost-benefitanalysis.’ 46Theproblemappearstobethat
courtslackacoherentframeworkforreviewingtheagencychoice
ofdiscountrate.

Inevaluatingthechoiceofadiscountrate,courtsshouldun
dertakeathree-stepanalysis.First,asHerringtonrequires,a
courtmustfindatleasta“tolerablyterse”explanationofthe
agency’schoiceofdiscountrate.Second,thecourtshouldinquire
whethertheagencyconsideredreasonablealternatives.Asex
plainedinPartII,thechoicebetweenthe0CCandtheSRTPap
proachesisprimarilyamatterofpolicyandsecondarilyamatter
ofmethodology.’ 47Thecourtshouldfindthatanagencyabusedits
discretionifitfailedtoacknowledgethesealternativeapproaches
andexplainwhy,initsview,policyandmethodologyfavorone
approachoveranother.Requiringsuchanexplanationensures
notonlythattheagency’sdecisionhasarationalbasis,butthat
theagencyrecognizesandrespondstothesocial(andadministra
tive)costsandbenefitsofaparticularapproach.’ 48

“31dat1413.
“Idat1414.
“Idat1413,quotingGreaterBostonTelevisionCorpvFCC,444F2d841,852(DCCir

1970).
“See,forexample,CompetitiveEnterpriseInstitutevNHTSA,956F2d321,323-27

(DCCir1992),wheretheCourtfoundthatNHTSAactedarbitrarilybynotconsideringthe
risk-risktradeoffsofnewfueleconomystandards.Foranalysisofthiscase,seeCassR.
Sunstein,Health-HealthTradeoffs,63UChiLRev1533,1565-67(1996).

“Seenote86andaccompanyingtext.
“Thisispreciselythegoalofhardlookreview,asexplainedbytheSupremeCourtin

StateFarm,wheretheCourtstatedthat“theagencymustexaminetherelevantdataand
articulateasatisfactoryexplanationforitsactionincludinga‘rationalconnectionbetween
thefactsfoundandthechoicesmade.’..Inreviewingthatexplanation,wemust‘con
siderwhetherthedecisionwasbasedonaconsiderationofrelevantfactorsandwhether
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Finally,giventheagency’schoicebetweenthe0CCand
SRTP,courtsshouldexaminewhethertheagencyproperlyap
pliedthechosenmethod.The0CCandSRTPinvolveverydiffer
entmethodologies.Ifanagencyappliesthe0CC,itmustconsider
whetherthefinancialmarketsofferassetsortradingstrategies
withtermstructuressimilartotheproposedregulation.Addi
tionally,theagencymustadjustthemarketratesofreturnfor
taxes,risk,inflation,anddistortionsduetocreditconstraints.
Finally,theagencyshouldconsiderwhethertheregulationdi
vertsresourcesfrominvestmentorconsumption.Incontrast,if
anagencyappliestheSRTP,acourtshouldaskwhetherthe
agencyconvertedthefuturebenefitsoftheregulationintocon
sumptionequivalents.Additionally,theagencyshouldreducefu
turebenefitstoaccountforthefactthattheregulationmaydi
vertresourcesfromprivateinvestmentandtherebylowerfuture
consumption. 149

Hardlookreviewofagencydiscountrateswouldnottakethe
choiceofadiscountrateoutofthehandsofadministrativeagen
cies,whichpossessgreatercompetencethancourtsinthisarea.
Norwouldhardlookreviewtaxjudicialresourcesorrequire
judgestodevelopspecialexpertise.Rather,hardlookreviewof
agencychoiceofdiscountratesasksaseriesofsimplequestions
thatcourtsgenerallyaskwhenreviewingagencydiscretion:Is
therearecord?’ 5°Didtheagencyexplainitschoicebetweenthe
relevantalternatives,theSRTPand0CC?’ 5’Didtheagencycon
sidertherelevantfactorsinapplyingeithermethod? 152

Admittedly,hardlookreviewofagencydiscountrateswill
raiseboththecostofjudicialreviewandthecostofconducting
cost-benefitanalysis.However,thecostsofjudicialreviewwill

therehasbeenaclearerrorofjudgment.”463USat43(citationsomitted).
“5HardlookreviewshouldbeparticularlystrictwhenanagencyappliestheSRTP.

ThismethodraisesmoredifficultpolicyissuesandCreatesmorecomplexmethodological
problemsthanthe0CC.Mostacademicstudiesindicatethatagencieshaveverylittleex
perienceapplyingthismethod.SeeKopp,Krupnick,andToman,Cost-BenefitAnalysis
andRegulatoryReformat41(citedinnote89).

‘°See,forexample,StateFarm,463USat43(‘Wewill...upholdadecisionofless
thanidealclarityiftheagency’spathmayreasonablybediscerned.”)(citationsomitted);
SECvChenery,318US80,94(1943)(“[T]heorderlyfunctioningoftheprocessofreview
requiresthatthegroundsuponwhichtheadministrativeagencyactedbeclearlydisclosed
andadequatelysustained.”).

See,forexample,StateFarm,463USat43(“Normally,an[agencydecision]would
bearbitraryandcapriciousiftheagency...entirelyfailedtoconsideranimportantas
pectoftheproblem.”);ScenicHudson,354F2dat624-25(“Therecordasitcomestous
failsmarkedlytomakeoutacaseforthe[agencydecision]on,amongothermatters,costs,
publicconvenienceandnecessity,andabsenceofreasonablealternatives.”).

52See,forexample,OvertonPark,401USat416(“[T]hecourtmustconsiderwhether
the[agency]decisionwasbasedonaconsiderationoftherelevantfactors,”).
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riseonlybecausecourtstodatehavenotgivenseriousconsidera
tiontoagencydiscountrates.Thisincreasedcostisnotproblem
atic,becauseboththeAPA’ 53andcaselaw’ 54requirethelevelof
seriousconsiderationimpliedbyhardlookreview.

Additionally,althoughhardidokreviewwillimposecostson
agenciesbyrequiringthemtopreparedetailedexplanationsof
theirdiscountratechoices,theseaddedcostsareoutweighedby
thebenefitstosocietyfrommorecareful,reasonedconsideration
ofthemethodsusedincost-benefitanalysis.Aprimarygoalof cost-benefitanalysisistohelpagenciesidentifytheadvantages
anddisadvantagesofvariousregulatorystrategiesandthereby
allocatetheirscarcebudgetaryresourcestowardregulationsthat bestpromotesocialwelfare.’ 55Byrationalizinganddisciplining
agencydecisionmaking,cost-benefitanalysispromotesthe
regulatoryefficiencyaswellasthepoliticalaccountabilityof agencies.’ 56Yet,whenagencieslackmeaningfulstandardsfor
conductingtheanalysis,cost-benefitanalysisissubjecttoma nipulation,mayberiddenwitherror,andhastheappearanceof merewindowdressing. 157Hardlookreview,therefore,strength
enscost-benefitanalysisbygivingagenciesstrongincentivesto developconsistentandtheoreticallysoundmethodsofanalysis.

C.ApplyingtheStandardofReviewtoAgencyDiscountRates
Hardlookreviewwouldsignificantlyalterthewayagencies selectdiscountrates.AsthisPartillustrates,manyrecentdis countratechoicesbyagencieswouldnotsurvivejudicialreview underthisstandard.
Perhapsthemostinterestingapplicationofhardlookreview wouldinvolveOMB’sguidelinesfordiscountrates.Applyingthis standard,acourtwouldfindthatanagencycannotrelyon0MB guidelinestojustifyitschoiceofdiscountrate.Although0MB adoptsthe0CCapproachandprovidesanadequateexplanation forthischoice,therebysurvivingthefirsttwolevelsofanalysis underhardlookreview,0MBfailsthethirdlevelofanalysis,be-

5Usc§7.06(2)(A)(requiringcourtstosetasideagencyactionthatisarbitrary,Ca pricious,anabuseofdiscretion,orotherwisenotinaccordancewiththelaw’). “Seetextaccompanyingnotes138-44.
“Foranalysisofthepathologiesofadministrativedecisionmkingintheabsenceof effectivecost-benefitanalysis,seeBreyer,BreakingtheViciousCircleat10-29(citedin note13)andCassR.Sunstein,FreeMarketsandSocialJustice289-94(Oxford1997).See alsoThomas0.McGarityandSidneyA.Shapiro.OSHA‘sCriticsandRegulatoryReform, 31WakeForestLRev587,622-32(1996)(discussingthecostsandbenefitsofcost-benefit analysis).
SeeSunstein,48StanLRevat252-53(citedinnote8).

See,forexample,Scherega,18JEnvirEcon&MgmtatS-66(citedinnote58).
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causeitdoesnotsufficientlyexplainitsapplicationofthe0CC approach.Inparticular,0MBadvocatesa7percentdiscount rate,unadjustedfortaxesorrisk.’ 58
Likewise,EPAdiscountratesgenerallywouldnotsurvive hardlookreview.Theagencychoosesradicallydifferentdiscount ratesfordifferentregulations,generallyprovidingnoexplanation forthisvariation.’ 59Indeed,EPApracticeappearsarbitrarybe causeitoftenchoosesrelativelyhighdiscountrates(between7 and10percent)forregulationsimposingfuturecosts’ 6°andlow rates(around3percent)forregulationscreatingfuturebene fits. 16’Becausetheagencyoffersnocoherentexplanationfor thesechoices,itsdiscountrateswouldfailthesecondlevelof analysisunderhardlookreview.
Incontrast,arecentDOEregulationlikelywouldsurvive hardlookreview.Theagencyprovideddetailedjustificationofits discountrateinarulesettingenergyconservationstandardsfor certainmajorhouseholdappliances.’ 62Afterreviewingthetheo reticalandpracticalaspectsofboththeSRTPandtheCCC,the Departmenttentativelyadvocatedthe0CCapproach,notingthat “considerationmustbegiventotheopportunitycostsofdevoting moreeconomicresourcestotheproductionandpurchaseofmore energy-efficientappliancesandfewernationalresourcestoother alternativetypesofinvestment.” 63
Notallagencychoicesareassimpletoevaluateunderhard lookreview.Ahardercaseappearsinarecentregulationbythe NationalOceanicandAtmosphericAdministration(“NOAA”), wheretheagencyestablishedstandardsforvaluingdamagesto naturalresourcesandthecostsofmitigatingthosedamages.’ 64 ThereNOAAconsideredboththeSRTPand0CC,explainingthe

Seenotes18-20andaccompanyingtext.
EPAgenerallyofferednoexplanationsfortheregulationsinTables1and2. Consider,forexample,EPA,ProtectionofStratosphericOzone,58FedRegat8163(cited innote30).

°See,forexample,EPA,ControlofAirPollutionfromNewMotorVehiclesandNew MotorVehicleEngines:VoluntaryStandardsforLight-DutyVehicles,62FedReg31192, 31215(1997)(applyinga10percentdiscountratetopollutioncreditsthattheagencywill givetomanufacturersofautomobiles):EPA,AmendedProposedTestRuleforHazardous AirPollutants,62FedReg67466,67477(1997)(usinga7percentdiscountratetoannu alizeinitialregulatorycosts).
6

See,forexample.EPA,LEAD;RequirementsforLead-BasedPaintActivitiesinTar getHousingandChild-OccupiedFacilities,61FedReg45778,45808(1996)(usinga3per centdiscountrateforcore”analysisoffuturebenefits).
‘DOE,EnergyConservationProgram,58FedRegat47333-35(citedinnote29). at47335.
‘DepartmentofCommerce,NOAA,NaturalResourceDamageAssessments,61Fed Regat450-57(citedinnote29).
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theoryandmethodologicalissuesunderlyingeachalternative.’ 65 Theagencyultimatelyadvocateda3percentdiscountratefor valuingdamagestonaturalresourcesbecausetherateisreason ableinlightofexistingestimatesoftheSRTP,therateiscloseto therealafter-taxrateofreturnonriskiessTreasurybills,anda relativelylowdiscountratemaybeappropriateforgoods(natural resources)thatarenottradedinamarket.’ 66Unfortunately, however,NOAAalsoconcluded—withoutacoherentexplana tion—thatdifferentdiscountratesshouldapplytothebenefits (thevalueofdamagestonaturalresources)andcosts(mitigation ofdamages)ofrestoringnaturalresources.Whiletheagencyad vocatedtheSRTPforbenefits,’ 67itsupportedtherelativelyhigh 0CCrateforcosts.’ 68Thisillogicaldecisionshouldfailhardlook review.

CONCLUSION
Thediscountrateisacriticalelementofcost-benefitanaly sis.Thevalueofcost-benefitanalysisinimprovingregulatoryde cisionsdepends,inlargepart,onthereasonablenessofthedis countrate.Smallvariationsinthediscountratecansignificantly biastheanalysis.Despitetheimportanceofthediscountrate, courtshavefailedtodevelopastandardofreviewforagencydis countratechoices.Thisisparticularlytroublinginlightofevi dencethatagencypracticeexhibitswide-ranging,andgenerally unexplained,variationindiscountrates.Notonlydodifferent agenciesemploydifferentrates,butthesameagencywillsome timesapplydifferentratestodifferentregulationswithoutex planation.

ThisCommentseekstostrengthencost-benefitanalysisby providingaframeworkforjudicialreviewofagencydiscount rates.Asathresholdmatter,courtsshouldfind,asamatterof law,thatanagencyactsunreasonablyifitfailstodiscountfuture costsandbenefits,eveniftheyaccruetofuturegenerations.Ad ditionally,courtsshouldtakea“hardlook”atagencydiscount ratesandaskthreebasicquestions:Istherearecordforthe agency’schoice?Didtheagencyexplainitschoicebetweentheal ternativeapproachestodiscounting,theSRTPand0CC?Didthe agencyconsidertherelevantfactorsinapplyingthechosen method?Whilethesequestionsarestandardfareinhardlookre

5Idat453-54.
9d.

‘°‘Idat454.
9dat456.



1998]RegulatoryDiscountRates1363

view,theywouldrepresentasignificantadvanceinjudicialre viewofdiscountrates.Moreimportantly,hardlookreviewwould providestrongincentivesforagenciestoadoptmorallyandeco nomicallysensiblediscountrates.
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NOTES

THEUSEOFTHEDISCOUNTRATEIN
EPAENFORCEMENTACTIONS

TheU.S.EnvironmentalProtectionAgency(“EPA”)isresponsi
bleforprotectingthepublichealthandenvironment.Beginningin
thelate1960sandearly1970s,Congressdelegatedthisresponsibility
andauthoritytotheEPAthroughseveralenvironmentalprotection
statutes.Underthesestatutes,theEPApromulgatesandenforcesa
numberofregulationsdesignedtoreduceemissionsofpollutantsin
ordertoprotectpublichealthandtheenvironmentincluding,air,wa
terandland.’Asaresult,anationalsystemofenvironmentalregula
tionshasreplacednuisancesuitsandthecommonlawastheprimary
meansofensuringenvironmentalquality. 2

Accordingtothosewhosupportthedevelopmentofanational
regulatorysystemforenvironmentalprotection,commonlawliability
andnuisancelitigationareincapableofcontrollingpollutionina
complexmodernindustrialsociety.Ontheotherhand,thereareindi
vidualswhoadvocateadecentralizationofenvironmentalmanage
mentandpolicy,ifnotacompletereturntonuisancelitigation,be
causetheybelievethecurrentnationalsystemfailstoachieveenvi
ronmentalprGtectioninanefficient,cost-effectivemanner. 3Notwith
standingthisimportantdebate,thisNotepresumesthatthenational

SeeFederalWaterPollutionControlAct(“CWA”)of1972,33U.S.C.§1251-1387
(1994);ResourceConservationandRecoveryAct(“RCRA”)of1976,42U.S.C.§6901-
6992k(1994);CleanAirAct(“CAA”)of1970,42U.S.C.§7401-7671q(1994). 2

SeeSTEPHENG.BRaYERETAL.,ADMINISTRATIVELAWANDREGULATORYPOLICY
351(4thed.1999)(assertingthatadramatictrendbeginningintheI960swasthedevelopment
ofseveralnationalenvironmentalprotectionstatutes).SeealsoJESSEDUKEMINIER&JAMESE.
KRIER,PROPERTY776-77(4thed.1998)(describingthedominantroleofthefederalgovern
mentinenvironmentalregulationsince1970);AllisonRittenhouseHayward,CommonLaw
RemediesandtheUSTRegulations,21B.C.ENVTL.AFF.L.REv.619,630(1994)(explaining
thatwiththeenactmentofstatutessuchastheCAA,theCWA,andRCRA,pollutionbecame
regulatedbycomprehensivefederallawsandregulations).

PerhapsnocasehasbeencitedmorethanBooinrv.AtlanticCementCo.,257N.E.2d
870(N.Y.1970),forthepropositionthatcommonlawnuisanceactionscanbeusedtoeffi
cientlyaddressenvironmentalpollutionproblems.InBoomer,thecourtawardedpermanent
damages,insteadofaninjunction,toplaintiffsinaprivatenuisancesuitafterbalancingthe
harmtotheplaintiffs’propertyagainstthebeneficialeffectsofthedefendants’cementplant.
Id.

1009
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regulatorysystemwillnotbephasedoutordiscontinued.However,
manyfirmsdelayordonotcomplywithEPAregulations.Through
outtheremainderofthisNote,theterms“delayedcompliance”and
“noncompliance”areusedinterchangeably.

TheenvironmentalprotectionstatutesgranttheEPAtheauthority
toseekcivilpenaltiesfordelayedornoncompliance.Acriticalcom
ponentofcivilpenaltiesistheeconomicbenefitsofdelayedcompli
ance. 4Oftenthereisasignificanttimelagbetweentheoccurrenceof
aviolationandenforcementfollowedbyapenaltypayment.During
thisintervalafirmmayusetheavoidedcostsofnoncomplianceto
warditsnextbestalternativeinvestment(s).Adiscountrateisusedto
estimatethepresentvalueofeconomicbenefitsasofthepenalty
paymentdate.

TheEPAadvocatesusingtheweightedaveragecostofcapital
(“WACC”)basedontheprinciplethattheeconomicbenefitsofde
layedcomplianceincludepotentialrisk-relatedprofitsfromalterna
tiveinvestment(s).Risk-relatedprofitsarepotentialprofitsthatcom
pensateafirmforriskassociatedwithitsalternativeinvestment.Pre
viously,mostcourtsacceptedtheEPAposition. 5However,inare
centcase,UnitedStatesv.WCISteel,Inc., 6theU.S.DistrictCourtfor
theNorthernDistrictofOhioacceptedthealternativeargumentthat
therisk-freeratewastheappropriatediscountrate. 7Useoftherisk-
freeratedoesnotcapturepotentialrisk-relatedprofits. 8

Theresolutiontothispotentiallyemergingsplitamongthecourts
isimportantforseveralreasons.First,thetwodiscountratesresultin
substantiallydifferentestimatesofthepresentvalueofeconomic

SeeCWA,33U.S.C.§1319(d);RCRA,42U.S.C.§6928(a)(3);CAA,42U.S.C.§
74l3(eXI).

SeeUnitedStatesv.SmithfieldFoods,Inc.,972F.Supp.338,349(ED.Va:1997),
aff’d,191F.3d516,531(4thCit.1999),cert.denied,531U.S.813(2000)(affirmingthedistrict
court’suseoftheWACCtoestimatethepresentvalueofeconomicbenefitfromavoidingthe
costofcompliance).SeealsoUnitedStatesv.RollCoater,Inc.,[1991121Envtl.L.Rep.
(Envtl.L.Inst.)21,073,21,075(S.D.md.1991)(findinguseofWACCdiscountfactormore
appropriatethanalternativemethods).

6
72F.Supp.2d810(ND.Ohio1999).
Id.at830-31(holdingthattherisk-freediscountrateratherthantheWACCisthecor

rectratetouseinestimatingthepresentvalueoftheeconomicbenefitsofnoncomplianceand
thatanyprofitsearnedinexcessoftherisk-freerateareearnednotfromnoncompliance,butby
assumingrisk).

WhethertheWACCorrisk-freerateisused,adjustmentsforrelatedtaxeffectsmustbe
made.SeeEnvironmentalProtectionAgency,CalculationoftheEconomicBenefitofNoncom
plianceinEPA’sCivilPenaltyEnforcementCases,64Fed.Reg.32,948,32,950(proposedJune
18,1999)(explainingthatEPAaccountsfortaxeffectsbyusingafter-taxcashflowstoestimate
economicbenefitsofdelayedcompliance);KennethT.Wiseetal.,EPA‘sNewBENModel:A
ChangefortheBetter?,1993ToxicsL.REP.1125,1127(explainingthattheafter-taxrisk-free
rateisusedinactualcalculationstoaccountforinterestearnedonavoidedcoststhatweretax
able).
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benefitsofnoncompliance.Iftherisk-freerateisemployed,theesti
matecanbelowerbyanorderofmagnitude,whichmay,asaresult,
encourageforumshoppinginordertoensurethata“friendly”court
hearsthecase. 9Second,thesamegroupofexperteconomistshas
appearedbeforedifferentcourtsinsupportofthesetwoapproaches,
resultingindivergentjudicialdeterminationsastowhichrateisap
propriate.Third,theliteratureinsupportofboththerisk-freerateand
theWACCasappliedtoenvironmentalregulatorynoncompliance
tendstobedominatedbythosewhoareeitherinterestedpartiesor
expertwitnessesinlitigation.Finally,unlikepreviousassessments,
thisNoteinvestigateswhichdiscountrateiscorrectinlightofthe
legaldoctrineoftemporarytakingsandtheunderlyingstructureand
purposeofdamagesintortactions.Interestingly,thisemergingsplit
appearstobepartofalargerdebateamongthecourtsabouttheap
propriaterateforpre-judgmentinteresttobeappliedtodamage
awards.

10

TheremainingsectionsofthisNoteareasfollows:PartIex
plainstheimportantroleofcivilpenaltiesandthediscountratein
enforcingenvironmentalregulations,giventhepurposeofimposing
regulations;PartIIexplainsthegeneralroleofthediscountratein
estimatingpresentvalue;PartIIIoutlinesthemechanicsofestimating
presentvalueusingtheWACCandrisk-freerate;PartIVshowsthat
economicandfinancialtheorysupportusingtherisk-freediscount
rate;PartVdemonstratesthattemporarytakingsandtortlawarecon
gruentwitheconomicandfinancialtheorysupportingtherisk-free
discountrate;andPartVIrecommendsanapproachfortheappropri
ateaccountingofeconomicbenefitsandpotentialrisk-relatedprofits
fromnoncomplianceinthecontextofcivilpenalties.

I.CIVILPENALTIES,REGULATION,ANDTHEEcoNoMicBENEFITOF
DELAYEDORNONCOMPLIANCE

ThecriticalquestionthisNoteaddressesiswhichdiscountrate,
therisk-freerateortheWACC,shouldbeusedtodeterminethepre
sentvalueofexposteconomicbenefits,orthosebenefitsafirmen
joysfromthetimeofdelayedornoncompliancethroughthepenalty

Ofcoursejurisdictionalrequirementsmayrestrictafirm’sabilitytoforumshop. ‘°
CompareBlantonv.Anzalone,760F.2d989,992-93(9thCir.1985)(holdingthatthe interestrateon52-weekU.S.TreasuryBillstobeappliedtopost-judgmentinterestcivilmoney judgmentsinfederalcourts,asrequiredunder28U.S.C.§1961,shouldalsobeappliedtopre judgmentinterestinanERISAsuitunlessthetrialcourtfindsthatadifferentrateisappropri ate),withSmithv.Am.Int’lLifeAssuranceCo.,50F.3d956,958(11thCir.1995)(holding thatbecausethelanguageof28U.S.C.§1961onlyaddressespost-judgmentinterest,determina tionofthepre-judgmentinterestrateinanERISAsuitislefttothediscretionofthedistrict courtsubjectonlytoareviewforabuseofdiscretion).
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paymentdate.ForthereasonsdevelopedthroughoutthisNote,the
conclusionisthattheappropriatediscountratetouseistherisk-free
discountrate(orafirm’scostofdebtifitfacedmorethanamere
probabilityofbankruptcyduringtheperiodofnoncompliance).The
risk-freerateseparateseconomicbenefitsduetotheillicitactofvio
latingaregulationfrompotentialrisk-relatedreturns.

NoncompliancewithEPAregulationsdefeatstheverypurposeof
theregulation,whichistheprotectionofhumanhealthandtheenvi
ronment.Societyisthereforeunabletocapturetheincreaseinsocial
well-being.Itisthennecessarytoensurecompliancethroughtheim
positionofcivilpenalties.Penalizingfirmsthroughtheimpositionof
acivilpenaltythatincludeseconomicbenefitsofdelayedcompliance
detersthetargetfirm(i.e.,specificdeterrence)andotherfirms(i.e.,
generaldeterrence)fromsimilarviolationsinthefuture. 11

Inordertounderstandtheimportantrolethatcivilpenaltiesplay
inenvironmentalprotection,abriefexplanationforimposingregula
tionsisneeded.Regulationsareimposedtocorrectformarketfail
uressuchasnegativeexternalities.’ 2Inthecontextofpollution,nega
tiveexternalitiesexistasfirmsfailtointernalizetheexternalcostof
pollutionasaresultoftheirproductionprocess.Consequently,the
quantityofgoodsandservicesconsumedexceedstheoptimallevel.
Theoptimalleveliswherethemarginalsocialbenefitsequalmar
ginalsocialcosts.ThisisdisplayedinFigure1.Q’representsthe
sociallyoptimallevelofoutputofgoodorserviceQwhenafirmin
ternalizesallcostsofproduction,includingpollutiondamagesim
posedonothers.TheassociatedmarketpriceisP’’.Qorepresents
outputwhenafirmfailstointernalizetheexternalcost.Theassoci
atedmarketpriceisPo.ThedistancebetweenpointsBandCrepre
sentsthemarginalexternalitycost.

ThefailuretointernalizethecostofpollutionisshowninFigure
1.Disthemarginalwillingnesstopay,whichrepresentsthevalueof
Qtoconsumers.MCp,themarginalprivatecost,whichislessthan
MCs,themarginalsocialcost,characterizesthefirm’scostofproduc

1
SeeUnitedStatesv.SmithfieldFoods,Inc.,191F.3d516,529(4thCir.1999),cert.

denied,531US.813(2000)(statingthattheeconomicbenefitcomponentofacivilpenaltyisto
preventviolatorsfromobtainingacompetitiveadvantagethroughnoncompliance);United
Statesv.BethlehemSteelCorp.,829F.Supp.1047,1057(ND.md.1993)(discussinginthe
contextofaRCRAviolation“thatthemajorpurposeofacivilpenaltyisdeterrence”). 2

SeeTOMTIETENBERO,ENVIRONMENTALANDNATURALRESOURCEECONOMICS53-54
(3ded.1992)(describingtheproblemofexternalitiesascausingamarketfailurebecauseprices
donotadjusttoaccountforpollution).SeealsoSCOTTJ.CALLAN&JANETM.THOMAS,ENVI
RONMENTALECONOMICSANDMANAGEMENT:THEORY,POLICY,ANDAPPLICATIONS81-84
(1996)(defininganegativeexternalityasaspillovereffectfromeitherproductionorconsump tionthatextendsoutsidethemarketandaffectsthirdpartieswhoareneithertheconsumernor
theproducer).
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tion.Themarginalsocialcostofproductionrepresentsthecostof
producinggoodsandservicesafterafirminternalizesthecostofpol
lution. 13InFigure1,theareaABCErepresentsthebenefitsofim
provedpublichealthandenvironmentalqualityasaresultofafirm
internalizingthecostofpollution.

TheEPApromulgatesandenforcesenvironmentalprotection
regulationsinordertoforcefirmstointernalizepollutioncosts.’ 4
ThecostofproductionchangesfromMCptoMCs.TriangleACEis
lostprofitsasthequantityofQproducedandsoldfallsfromQoto Q*duetothisincreaseincost.Thedifferencebetweenthesetwo
areas,triangleABC,isthenetgaininsocialwell-being.

Figure1
SocialCostofPollution

$/unit.

MCs

MCp

B P*

Po
..C

Q*QoQ

‘
SeeTIETENBERG,supranote12,at52(definingMCpasthecostofproductionex cludngthecostofpollutionandMCsasthesocialcostofproductionthatincludesthecostof pollution).

‘
SeeRH.Coase,TheProblemofSocialCost,3J.L.&Ec0N.1(1960)(arguingthatin theabsenceoftransactioncosts,pollutersandnon-polluterswillinternalizethecostassociated withnegativeexternalitiesthroughbargainingandnegotiationratherthangovernmentinterven tion).However,duetothelargenumberofaffectedparties,theCoaseTheorem’sassumptionof zero-transactionscostsdoesnotholdtrueformost,ifnotall,environmentalissuesEPAregu lates.SeeROBERTC.ELLICKSON,ORDERWITHOUTLAW:HowNEIGHBORSSETTLEDISPUTES 280(1991)(describingCoase’sassumptionofzerotransactionscostsasunrealistic).Relatedly, theCoaseTheoremdoesnotaddressanothersituationwhereenvironmentalregulationisre quired,wheretherearepotential“free-riders”whomayseekthebenefitsofpollutionreductions withoutincurringanyoftheassociatedtransactionscosts.



D:\Wb,i\L

1014CASEWESTERNRESERVELAWREVIEW[Vol.52:1009

II.ECONOMICBENEFITOFDELAYEDORNONCOMPLIANCEANDTHE
ROLEOFTHEDISCOUNTRATE

Forsimplicity,assumehereandthroughouttherest.ofthisNote
thattheeconomicbenefitsofdelayedornoncomplianceareexpost
relativetothepenaltypaymentdate.’ 5Afirmderiveseconomicbene
fitsfromnoncompliancewithenvironmentalregulationsbyavoiding
thecommitment6ffinancialresourcesforpollutioncontrol.Eco
nomicbenefitsarederivedfromtwosources:(1)avoidedcapitalin
vestmentsrequiredforthepurchaseandinstallationofpollutioncon
trolequipment(e.g.,scrubberstoremovesulfuremissionsfromfossil
fuelcombustion),and(2)avoidedoperationandmaintenanceex
pensesasaresultoftheinitialchoicenottoinstallpollutioncontrol
equipment.Afirmmayapplythesefundstowardotherinvestments
untilacivilpenaltyispaidandcomplianceisrequired.

Theroleofthediscountrateistodeterminethepresentvalueof
economicbenefitsfromnoncompliancebecausethereisalagbe
tweenaviolation,enforcement,andpaymentofapenalty.Thepre
sentvalueisestimatedbyapplyingthecompoundeddiscountrateto
theavoidedcostfromtheinitialdateofdelayedcompliancethrough
thepenaltypaymentdate.AcourtmaychoosetheWACCorthe
risk-freediscountrate.WiththedecisioninUnitedStatesv.WCI
Steel,Inc.,courtshavetakendivergentpositionsonwhichrateiscor
rect.’ 6

III.ESTIMATINGPRESENTVALUEOFECONOMICBENEFIT:RJSK
FREERATEVS.WACC

Themechanicsofestimatingthepresentvalueofeconomic
benefitsusingtherisk-freerateandapplyingitsretrospectiveexpost
analysisare:

°
Inreality,wemayhavetoaccountforeconomicbenefitsthatwouldbeexpectedto accrueexante,orafterthepenaltypaymentdate.Forthesebenefitsthosewhoadvocateuseof therisk-freerateforexpostbenefitsrelativetothepenaltypaymentdateagreewiththeEPA thattheWACCshouldbeusedtodiscountexantebenefitsrelativetothepenaltypaymentto theirpresentvalueasofthepenaltypaymentdate.SeeStewartC.Myersetal.,TheBENModel andtheCalculationofEconomicBenefitS(Mar.1997)(preparedfortheBENCoalitionandthe SyntheticOrganicChemicalManufacturersAssociation)(explainingthatexpostanalysesmay havetoaccountforfuturecashflowswhosevalueisnotknownwithcertainty,suchasthecost ofequipmentreplacementbasedonnecessaryreplacementcycles)-(onfilewithauthor). 6
Inrareinstances,courtshaveapplieddiscountratessolelybasedonthecostofequity capital.SeeAtlanticStatesLegalFound.Inc.v.UniversalTool&StampingCo.,786F.Supp. 743,751(N.Dmd.1992).However,thisNotedoesnotconsiderthisdiscountrate,aseventhe EPAbelievesitshouldnotbeusedtodeterminethepresentvalueoftheeconomicbenefitsof delayedcomplianceinenforcementcases.SeeEnvironmentalProtectionAgency,Calculationof theEconomicBenefitofNoncomplianceinEPA’sCivilPenaltyEnforcementCases,64Fed. Reg.32,948,32,959(proposedJune18,1999).
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ppd

PVPCE 1i=iCj,ontime(l+k)[1]

EquationI,wherePVPCE 1isthepresentvalueofpollutioncon
trolexpenditures,representsthepresentvalueofpollutioncontrol
expendituresforontimecompliancewithanEPAregulationasofthe
penaltypaymentdate(“ppd”).timeisthecostofcompliancethat
wouldhavebeenincurredforeachperiodi.Additionally,kisthe
risk-freediscountrateandisusedtodeterminethepresentvalueof
Ci,ontimeasofppd.

ppd

PVPCE 2=j=iCj,ieiay’(l+k)[2]

Equation2representsthepresentvalueofpollutioncontrolex
pendituresinthecaseofdelayedornoncomplianceaftertheEPAhas
requiredafirmtocomply,alsoasofthepenaltypaymentdate.C3delay
isthecostofcomplianceincurredineachperiodfromjthroughthe
dateonwhichthepenaltyispaid.kistherisk-freediscountrateand
isusedtodeterminethepresentvalueofCjdelayasofppd.Thepre
sentvalueoftheeconomicbenefitisthencalculatedbysubtracting
thevalueofequation2fromequation1.

ThemechanicstheEPAemploystoestimatethepresentvalueof
economicbenefitsusingtheWACCandapplyingitsprospectiveex
anteanalysistoexpostbenefitsthroughthepenaltypaymentdateare:

ppd

PVPCE 3=Ci,ontime/(l+k)’[31

Equation3representsthepresentvalueofpollutioncontrolex
pendituresforontimecompliancewithanEPAregulationasofthe
originalnoncompliancedate.Similartotherisk-freeanalysis,C0time
isthecostofcompliancethatwouldhavebeenincurredforeachpe
riodithroughppd.However,thediscountrate,k,whichisusedto
determinethepresentvalueoftimeasoftheoriginalnoncom
pliancedateistheWACCratherthantherisk-freerate.

ppd

PVPCE 4=tCj,delay/(1[4]
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Equation4representsthepresentvalueofpollutioncontrolex
pendituresinthecaseofdelayedornoncomplianceaftertheEPAhas
compelledafirmtocomply,alsoasoftheoriginalnoncompliance
date.Cj,delayisthecostofcompliancethatisincurredforeachperiod
andsisthenumberofperiodsfromtheinitialdateofnoncompliance
untilcompliancebegins.Aftersubtractingthevalueofequation4
fromequation3,thelaststepintheEPA’sanalysisistoapplythe
WACCandbringthisvalueforwardtodeterminethepresentvalueof
economicsbenefitasofthepenaltypaymentdate.

Thechoiceofanalyticalframeworkandthuskiscritical,given
thepowerofcompounding,becauseasmallchangeinthemagnitude
ofkcanresultinasignificantdifferenceintheestimateofthepresent
valueofeconomicbenefitsfromdelayedcompliance.TheWACCis
significantlyhigherthantherisk-freerate.Acourt’sdecisiontouse
theWACCorrisk-freerateresultsinestimatesofthepresentvalueof
economicbenefitsthatareordersofmagnitudeapart. 17However,this
choicemustbebasednotonwhetheronefavorshigherorloweresti
mates,butoneconomic,financial,andlegaltheory,andhowsuch
theorycomportswiththepurposeofdeterrenceunderlyingtheimpo
sitionofcivilpenalties.Areviewofrelevantdecisionsshowsthat
exceptforthçcourtinWCISteel,courtsprovidenoexplanations
basedoneconomicorfinancialtheoryregardingtheirchoiceofdis
countrate.

18

IV.EcoNoMIcANDFINANCIALTHEORYJUSTIFIESTHERISK-FREE
DISCOUNTRATE

Havingdescribedtheoptionsforestimatingthepresentvalueof
economicbenefitsofnoncompliance,itisnownecessarytoassess
whichchoiceiscorrectbasedoneconomicandfinancialtheory.The
WACCisafirm’sweightedaveragecostofcapital.Typically,a
firm’scostofcapitalisdividedintothecostofdebt(e.g.,intereston
corporatebonds)andthecostofequity(i.e.,rateofreturnonfirm’s

‘
SeeUnitedStatesv.WCISteel,Inc.,72F.Supp.2d810,830-31(ND.Ohio1999)

(showingthatcontrollingforthetypeofremediationrequiredforRCRAsludgemanagement
violations,theestimatedpresentvalueoftheeconomicbenefitusingtheWACCwas$2.8mil
lion,whiletheestimatewasonly$732,000usingtherisk-freerate).SeealsoRobertH.Furh
man,ADiscussionofTechnicalProblemswithEPA‘SBENModel,IENVTL.LAW.561,576-79
(1995)(outliningseveralarticlesthatassertthattherisk-freediscountrateiscorrectandusinga
hypotheticalexampledemonstratingthattheWACCresultsinanestimatedpresentvalueof
economicbenefitsofnoncomplianceofapproximately$1.1million,whiletherisk-freerate
resultsinanestimateof$485,000).

18
SeeUnitedStatesv.SmithfieldFoods,tnc.,972F.Supp.338,349nIl(E.D.Va.

1997),offd191F.3d516(4thCir.1999),cert.denied,531U.S.813(2000)(statingthatthe
courtwassimplymorepersuadedbythetestimonyoftheeconomicexpertsupportinguseofthe
WACC).
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stock)baseduponafirm’scapitalstructure.Thecostofcapitalrepre
sentsthecostoffinancingpollutioncontrolequipmentpurchasesto
complywithenvironmentalprotectionregulationsortheopportunity
costofforegoneinvestmentsbecauseofsuchpurchases.’ 9Arational
profit-maximizingcompanymightchoosenottocomplywitharegu
lationifitcouldearnarateofreturnequaltotheWACC,especially
becausepollutioncontrolequipmentyieldsnoactualmonetaryin
cometoafirm. 2°Consequently,proponentsoftheWACCassertthat
onlybyusingthisdiscountratecanallearningsbedisgorgedandthe
violatormadeindifferentwhendecidingbetweencomplianceand
noncompliance. 2’

TheWACCincludesariskpremiumthatcapturesandcompen
satesthosewhoprovidecapitalresourcestoafirm. 22TheEPArec
ognizesthepresenceofariskpremiuminafirm’scostofcapitalin
theEPA’sowninternalguidancedocuments. 23Theriskisduetothe
uncertaintyoffuturecashflowsorprofitsthataninvestmentmay
generate.Theeconomicbenefitsofnoncomplianceareestimated
fromtheperspectiveofafirmmakingtheinitialdecisionnottocom
plyandusetheavoidedcostsforanalternativeinvestmentexpected
toearnarateofreturnatleastaslargeastheWACC.

However,iftheamountofcashflowisknown,thereisnorisk
andthusnoneedtoincludeariskpremiuminthediscountrate.In
fact,thisistheverypointofthosewhosupportusingtherisk-freerate
because,bydefinition,enforcementactionsaretakenafterthe
avoidedcostsofdelayedcomplianceareknown.TheEPAimplicitly

9
SeeEnvironmentalProtectionAgency,CalculationoftheEconomicBenefitofNon complianceinEPA’sCivilPenaltyEnforcementCases,64Fed.Reg.at32,958. 20
Id.at32,949.

21
Id.at32,963-64(explainingthatcapturingalloftheeconomicbenefitsandretuming theviolatortothefinancialpositionpriortononcompliancerequiresaccountingfortherateof retumacompanyearnsonthealternativeinvestmentsmadeinlieuofpurchasingandmaintain ingpollutioncontrolequipment). 22
SeeMyersetal.,supranote15,at9(describingthecostofcapitalasreflectingtherisk anduncertaintyoffuturecashflowsofaninvestment).SeealsoWALTERNICHOLSON,MICRO- ECONOMICTHEORY:BASICPRINCIPLESANOEXTENSIONS250(5thed.1992)(explainingthat thevarianceinpotentialoutcomesforanactivityproxiestheeconomicconceptofrisk);Wiseet al.,supranote8,at1127(explainingthatthecostofcapitalincorporatestheriskofaninvest ment);KennethT.Wiseetal.,EPA‘s“BEN”Model:ChallengingExcessivePenaltyCalcula tions,1992TOXICSL.REP.1492,1495n.14(discussingthattheWACCisarisk-adjusteddis countrateinordertoaccountforuncertaintyintheamountoffuturecashflows).Asappliedto thefirminthecaseofdelayedcompliance,theactivityofinvestingavoidedcostshasmorethan onepotentialoutcome.Theoutcomemayyieldahighrateofreturn,providingthefirmwitha significantpayoff.Ontheotherhand,theinvestmentmayfail,leavingthefirmwithaloss.The riskpremiumintheWACCisthecompensationthefirm,andthusitsinvestors,receiveforthe willingnesstotaketherisk.

29
SeeU.S.EPA,GUIDELINESFORPPEPARINGECONOMICANALYSESch.9(2000)(cx plainingthatanalysesoftheeconomicimpactoffutureregulatorycompliancecostsonfirms mustusethefirms’privatecostsofcapitalthatreflectrisk).



D\Wb,,\Lw

1018CASEWESTERNRESERVELAWREVJEW[Vol.52:1009

acknowledgestheaccuracyofthisstatement. 24Consequently,thereis
nouncertaintyintheamountofavoidedcosts,andtocompoundfor
wardusingtheWACCwouldeffectivelycompensatetheEPAfor
riskwhennosuchriskexists. 25Theeconomicbenefitsofnoncompli
anceareestimatedfromanexpostperspectivebasedonafirm’sac
tualavoidedcosts.TheuseoftheWACCtoestimatethepresent
valueofeconomicbenefitswouldcompensatethegovernmentfor
riskthatitdidnotbear. 26

Thefinancialtheoryofapplyingtherisk-freediscountrateto
noncompliancefindsitsrootsintheliteratureontortlawadvocating
useoftherisk-freeratetoestimatethepresentvalueofdamagesfor
wrongscommittedinthepast. 27Likeanawardforpastdamagesin
tort,theavoidedcosthasoccurredinthepastandisthusknownand
certain.Theamountoftheavoidedcostneedonlybecompoundedby therisk-freerateuptothepenaltypaymentdatetoaccountforthe
puretimevalueofmoney.Therisk-freerateparadigmdoesnotdeny
thatafirmmightearnrisk-relatedprofits,orwhatsomemightreferto
asprofitsfromarbitrage.However,itdistinguishessuchprofitsfrom thepresentvalueofeconomicbenefitsofnoncompliance.

24
SeeEnvironmentalProtectionAgency,CalculationoftheEconomicBenefitofNon complianceinEPA’sCivilPenaltyEnforcementCases,64Fed.Reg.at32,958(showingthat theamountoftheestithatedfinancialgainfrominitialdelayisthesame,andisknownand certainundereitherapproach). 25
SeeMyersCtal.,supranote15,at10(“Assumethebenefitsofdelayedcompliance havebeenidentified.Thesebenefitsarenowfixedpastcashflows—thereisnoriskinhind sight.Theonlyremainingstepistobringthosecashflowstothepresent....[T]herisk-free rateshouldbeused.Usinganyhigherratewouldcompensatethegovernmentforrisksithas notincurred.”).SeealsoWiseetal.,supranote8,at1127(explainingthattheamountofpast cashflowsareknownandthusrisk-free,requiringtheuseofarisk-freediscountratetodeter minepresentvalue);Wiseetal.,supranote22,at1495n.14(assertingthatthereisnouncer taintyassociatedwithpastcashflows,andthusarisk-freediscountratemustbeusedtoestimate thepresentvalue).

26
SeeUnitedStatesv.WCISteel,Inc.,72F.Supp.2d.810,831(ND.Ohio1999)(“The centralissueiswhetheraratereflectingriskshouldbeusedastopastbenefitsorobligations. Anyreturnabovetherisk-freerateisearnednotfromdelaybutbyassumingrisk,andtherefore isnotproperlyconsideredeconomicbenefitfromnoncompliance.Becausethisamountis knownandtheexistenceandsolvencyofthepartyisalsoknown,itisinappropriatetoincrease theratetoreflectrisk.”).SeealsoMyersetal.,supranote15,at10(explainingthatacompany couldplacefundsthatwouldotherwisebeusedforenvironmentalregulatoiycomplianceina riskyinvestment,butthatanyreturnovertherisk-freerateiscompensationforbearingtherisk, notabenefitfromnoncompliance). 27
SeeR.F.Lanzillotti&AK.Esquibel,MeasuringDamagesinCommercialLitigation,5 J.ACCOUNTING,AUDITING&FINANCE125,134(1990)(“Inthecaseofpastlostprofits sincethematerializedcashflowsarecertain,therisk-freerateshouldbeusedtobringthepast lostprofitstopresentvalue.”).SeealsoFranklinM.Fisher&R.CraigRomaine,JanisJoplin‘s YearbookandtheTheoryofDamages,5J.ACCOUNTING,AUDITING&FmiA.NCE145,153-56 (1990)(arguingthatmakingaplaintiffwholeforalostprofitordestroy6dasset,wherecompen sationispaidatafuturepoint,requiresadamageawardequaltothevalueofthelostprofitor destroyedassetasofthetimeofinjurycompoundedforwardtotheawardpaymentdateusinga risk-freediscountratetoaccountonlyforthetimevalueofmoney).
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Indeed,theEPA’sadvocacyoftheWACCdisregardstheessen tialpointoftheretrospectiveexpostview.Therisk-freediscountrate iscorrectbecauseofcertaintyintheamountoftheavoidedcosts. JudgePosner’sdecisioninDouglassv.HustlerMagazine,Inc. 28ad dressedaneconomicexpert’sestimateofthepresentvalueofthe plaintiff’slostfutureearningsduetoinvasionofherprivacyasare suitofanillegalpublicationofphotosofherinHustlerMagazine. Regardingthisestimate,Posnerwrote:

One[problem)isthatindiscountingtopresentvaluethe economistfailedtocorrectfortheextremeriskinessofthe earningsstreamforwhichhewastryingtofindapresent value.Anawardofdamagesisasumcertain.Ifitisin tendedtoreplaceastreamofearningsthatishighlyuncer tain—surelyanunderstatementindiscussing[future]earn ingsinthefieldofentertainment—thenriskaversionshould betakenintoaccountincomputingthediscount(interest) rate.Therisklessrate...wouldbetheproperrateifthe earningsstreamthatthedamagesawardwasintendedtore placewasonethatwouldhavebeenobtainedwithcertainty. 29
Unliketheplaintiff’sfutureearningsinDouglass,theeconomic benefitofdelayedcomplianceisknownandcertain.Clearly,therisk- freerateshouldbeusedtoestimateitspresentvalue.Anyreturnover therisk-freerateiscompensationforbearingrisk,notaneconomic benefitofnoncompliance.
Inaddition,considerthepositionofafirmthathasdecidednotto complywithanenvironmentalregulation.Otherthanputtingavoided costsunderthemattress,theonlywayforafirmtoensurethatthe fundsderivedfromdelayedcompliancewillbeavailabletopaythe civilpenaltyistoplacetheminarisk-freeinvestmentsuchasatreas urybond. 3°Ifafirmplacesthefundsinarisk-bearinginvestment, anyreturnovertherisk-freerateistherewardforwillingnesstoac cepttherisk.Iftheriskyventurefailsandallofthefundsarelost,the EPAwillnotwaivethecompany’scompliancerequirement,andwill likelyimposesomeformoffineanyway.Inshort,therisk-freerateis appropriatesincetheEPAbearsnoriskfromdelayedcompliance. Arelatedcriticismofemployingtherisk-freerateisthatitmay resultinanegativeestimateofthepresentvalueofeconomicbenefits

‘°
769F.2d1128(7thCir.1985).
Id.at1143(citationomitted). °
SeeMyersetal.,supranote15,at10(“[F]romthevidlator’spointofview:whatcan theviolatordowiththemoneyduringtheperiodofnoncompliancewithouttakingontheriskof losingalloraportionofit?Theonlyansweristoinvestinariskfreesecurity.”).
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fromdelayedcompliance.TheEPAprovidesanexampleinwhich
theuseoftheWACCresultsinapositiveeconomicbenefit,whereas
theuseoftherisk-freerateresultsinanegativeestimateofeconomic
benefits. 3’Anunstatedassumptionisthatafirmmustobtainpositive
benefitsfromdelayedornoncompliance.However,thereisnora
tionaleineconomicorfinancialtheorytosubstantiatethisassump
tion.Thereisnoreasonthatdelayingexpendituresmustresultina
positivefinancialgain.

Apriori,giventhenumberoffinancialvariablesthatcanaffect
expenditures,includingpotentialchangesintheirvalueovertime,the
differencebetweenontimeanddelayedexpendituresforpollution
controlisintuitivelyindeterminate.Forexample,considerthechoice
astowhentopurchaseahome.Onemightchoosetopurchasea
hometodayatcurrentpricesandinterestrates,ordelaythepurchase
hopingthatinterestratesorpurchaseprices,orboth,willdecrease.
Unfortunately,itispossiblethata“negative”benefitmayresult,as
onlyoneorperhapsneitherfactorwilldecreaseorevenpossiblyin
crease.Whenthepresentvalueofthetwototalpurchasecostsis
compared,theremaybeanegativebenefit.Considerthepositionof
thosewhodidnotpurchaseahomeintheearly1990s,priortothe
substantialincreaseinhousingpricesthatoccurredinthelate1990s.
Instinctively,undersuchascenario,evenafteraccountingforpossi
bletaxbenefitsofowningahome,itwouldnotbeshockingthata buyermightexperienceanegativefinancialgainduetohisdelayed purchase.Thus,itshouldnotbesurprisingthatafirmmightexperi
enceasimilar“negative”benefitfromdelayingexpendituresonpol lutioncontrolequipment.

Notwithstandingtheconceptualpowerofusingtherisk-freerate
forexpostbenefits,onecriticalassumptionunderliestheuseofthis discountrate.Thisassumptionisthatafirmdoesnotfaceanyriskof bankruptcy. 32Asdiscussedbelow,ifafirmhasfacedmorethana negligibleriskofbankruptcyduringtheperiodofdelayedcompli
ance,useoftherisk-freeratewouldbeinappropriate.Afirm3scostof debt,ortheinterestratechargedforborrowingfundsfromabankor throughabondissue,becomestheappropriatediscountrate. 33The avoidedcostsduetodelayarefixedandknownandthusequivalentto

EnvironmentalProtectionAgency,CalculationoftheEconomicBenefitofNoncompli anceinEPA’sCivilPenaltyEnforcementCases,64Fed.Reg.32,948,32,959(proposedJune 18,1999):
32

SeeMyersetal.,supranote15,at10. D
SeeGABRIELHAWAWINI&CLAUDEVIALLET,FINANCEFORExEcuTives:MANAGING VALUEFORCREATION303-04(1999)(definingthecostofdebtaseithertheinterestrateabank chargesafirminexchangeforaloanorthemarketyieldtomaturityforbondsthefirmhas issued).
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adebtobligation.Theonlyuncertaintyistheriskofdefault,which
banksandbondholdersincludeineithertheinterestchargedorre
quiredyield.Synonymouswithatypicalborrowerandabank,afirm
isineffecttheborrowerandthegovernmentisthelender. 34More
over,duetothetaxdeductibilityofinterestpayments,firmstendto
preferdebtfinancingtoequityfinancingthroughthesaleofstock. 35
Ifafirmhasmultipledebtobligations,aweightedaverageofthein
terestratesoryieldtomaturitiesshouldbeusedtodetermineafirm’s
averagecostofdebt.

ThereisnoclearlinethatdictateswhencourtsortheEPAshould
employthecostofdebtascomparedtotherisk-freeratetodetermine
thepresentvalueofeconomicbenefits.Thereissomeprobability
greaterthanzerothatanyfirm,eventhemostfinanciallysecure,may
havefacedbankruptcyduringtheperiodofnoncompliance.How
ever,itisinequitabletoassertthatthecostofdebt,insteadoftherisk-
freerate,shouldbeusedinallcases.Courtsmustmakethisdetermi
nationonacase-by-casebasisusingalloftherelevantevidencepre
sented.Suchevidencemayincludeinformationconcerningafirm’s
liquidity, 36themarketyieldofafirm’sbonds, 37andtheyieldspread
betweenthemarketyieldofafirm’sbondsoveragovernmentbond
withthesamematurity. 38Courtsmayalsoconsidertheoveralleco
nomicstateoftheindustrytowhichafirmbelongs.Theexpostret
rospectiveanalysisremainsthesame,regardlessofwhethertherisk-
freerateorcostofdebtisused.ThisNotewillpresumethatacourt
shouldapplytherisk-freediscountrateunlessthereismorethana
negligibleprobabilityofafirmhavingfacedbankruptcyduringthe
periodofnoncompliance. 39

SeeMyersetaL,supranote15,at10.Ifthefirmhasmultipledebtobligations,includ
ingeitherbankloansand/ormultiplebond,issues,aweightedaverageoftheinterestratesor
yieldtomaturitiesshouldbeusedtodeterminethefirm’saveragecostofdebt.

SeeHAWAWINI&VIALLET,supranote33,at372.
SeeEd.at67(describingafirm’sliquidityasitsabilitytomeetits“recurrentcashobli

gationstowardsvariouscreditors”andnotingthatafirmthatisilliquidistechnicallybankrupt). ‘
SeeEd.at281(explainingthatthemarketyieldisameasureofafirm’screditriskandis

usedbybondratingagenciessuchasStandard&Poor’sorMoody’storateafirm’soverall
creditrisk).

Seeid.at282(discussingthatlargeorgrowingyieldspreadsindicatethatthefirmisa creditrisk).
J.HustonMcCulloch,aneconomistatOhioStateUniversity,andMenahemSpiegel,an

economistatRutgersUniversity,agreedthateithertherisk-freerateorcostofdebtwasthe
appropriatediscountratetousetodeterminethepresentvalueofeconomicbenefitsofdelayed
ornoncompliancepriortothepenaltypaymentdate.However,intheiropinion,thecostofdebt shouldbeusedunlessafirmhadescrowedtheinitialavoidedcostsinasecureinvestmentina risk-freetreasurysuchasU.S.governmentT-Bills,becauseallfirmshavesomeprobabilityof enteringbankruptcy.
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V.LEGALFRAMEWORKSJUSTIFYINGTHERISK-FREERATEOVER
THEWACC

Thissectiondemonstratesthattwolegalframeworks,temporary
takingsandtortjurisprudence,arecongruentwiththeeconomicand
financialtheoryforusingtherisk-freeratetoestimatethepresent
valueofeconomicbenefitsinenforcementcases.

A.DelayedComplianceIsSynonymouswithaTemporaryTaking

Temporaryregulatorytakingsoccurwhenagovernmentregula
tionhastemporarilydeniedtheownerofaninteresttheabilityto
makeuseofthatinterest.Analogously,whenafirmdelayscomply
ingwithanenvironmentalregulation,ittemporarily“takes”thepub
licinterestinasafeandcleanenvironment,aninterestdescribedin
PartII,untilappropriateenforcementactionsaretaken.Significantly,
temporarytakingslitigationdemonstratesthatforatemporaryinva
sionofanother’sinterest,damagesareawardedforactualdamages
incurredandnotthosethatareuncertainorbasedonspeculation.
Moreover,justasthegovernment’sliabilityislimitedtoactualdam
ages,afirm’sliabilityforeconomicbenefitsmeasuredfromthenon
compliancedatethroughthepenaltypaymentdateshouldbelimited
toactualeconomicbenefits.Therisk-freediscountrateisconsistent
withthisapproach,whiletheWACCisnot.

InFirstEnglishEvangelicalChurchv.CountyofLosAngeles, 4°
theSupremeCourtrecognizedtheexistenceofcompensabletempo
raryregulatorytakingsanddefinedtakingsastemporarybecausethe
regulationiseventually“invalidatedbythecourts.” 41Typically,the
situationisthegovernment’sdenialofpotentialfuturedevelopment
toalandowner. 4ThoughtheSupremeCourtinFirstEnglishEvan
gelicalChurchheldthatlandownersmustbecompensated,itdidnot
prescribeafixedmethodofestimatingcompensation. 43

Subsequently,courtshaveruledthatthosesubjecttotemporary
takingsareentitledtoactualdamagesonly.InCorriganv.Cityof
Scottsdale, 44whileaddressingthedamagestowhichtheplaintiff
propertyownerwasentitledduetoaninvalidzoningordinance,the

40
482U.S.304(1987).

‘
Seeid.at3lO.

42
SeeJ.MargaretTretbar,CalculatingCompensationforTemporaryRegulatoryTakings,

42U.KAN.L.REv201,207(1993)(“[Tjheeffectofanultimatelyinvalidregulationprohibit
ingdevelopmentofpropertyheldforfutureuseisoftensimplyadelayindevelopmentoran
impairmentofthelandowner’sabilitytoplanforfuturedevelopment.”).

SeeFirstEnglishEvangelicalChurch,482U.S.at321-22(remandingthecasefor
furtherconsiderationwithoutdefininghowtoestimatetheamountofcompensationtowhichthe
landownerwasentitled).

720P.2d513(Ariz.1986).
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courtemphasizedthattheplaintiffwasentitledonlytoprovableac
tualdamages. 45Similarly,inbothYubaNaturalResources,Inc.v.
UnitedStates 46andPoirierv.GrandBlancTownshi, 47thecourts
deniedlostprofitsaspartoftheplaintiffsdamageawardbecause
suchprofitswerespeculative. 48InYubaandPoirier,thecourtsstated
thatthecompensationtheplaintiffwasentitledtoforactualdamages
wasbestmeasuredbythefairvalueofwhatwastaken,whichdidnot
includelostprofits. 49

LikethegovernmentregulationsinCorrigan,Yuba,andPoirier,
firmsthatdelaycompliancewithEPAregulationsandpollutetheen
vironmenttemporarily“take”thepublicinterestinenvironmental
quality.This“taking”occursuntiltheEPAtakesenforcementactions
toforcecompliance.Astheplaintiffsinthetemporarytakingscases
areentitledtodamagesfromthegovernment,theEPAisentitledto
economicbenefitsofnoncompliance.However,justastheplaintiffs
inthetemporarytakingscasesareentitledonlytoactualdamagesand
wereforeclosedfromreceivingcompensationforspeculativeprofits,
theEPAshouldbeentitledonlytOactualeconomicbenefits,whichis
consistentwiththelanguageandintentoftheenvironmentalprotec
tionstatues. 5°Applyingtheconceptsofactualeconomicbenefitsre
quirestheuseoftherisk-freediscountratetoestimatethepresent
valueofavoidedcostsfromdelayedcompliancewhosevalueis
knownandcertain

[Tjhelanguageinenvironmentalstatutesandcourtopinions
indicatesanintenttoremovetheactualeconomicbenefitas
sociatedwithnoncompliance.Theapproachmostconsistent
withthestatutesandopinionswouldtakeadvantageofall
availableinformationtodeterminetheactualeconomicbene
fit,nottheexpectedeconomicbenefitatthenoncompliance
date.Thecalculationswoulduseactualdatafromthepast
(cxpost)andexpecteddatafromthefuture(cxante)tovalue
theon-timeanddelaycasesasofthepresent. 51

BasedontheeconomicandfinancialtheorydescribedinPartIV,
theanalysisinthequotationrequiresthattherisk-freediscountratebe
appliedtotheknownandcertainexpostavoidedcoststoestimatethe

L
Id.at519(statingthatsuchactualdamagesmustbeprovabletoareasonablecertainty). 46
904F.2d1577(Fed.Cir.1990).
481N.W.2d762(Mich.Ct.App.1992).
SeeYuba,904F.2dat1581-82;Foirier,481N.W.2dat766.
SeeYuba,904F.2dat1581-82;Poirier,481N.W.2dat766.ButseeWheelerv.Cityof PleasantGrove,833F.2d267,270-71(11thCir.1987)(holdingthatplaintiffsintemporary takingscasesareentitledtoamarketrateofretumorforegoneexpectedprofits).
SeeMyersetal.,supranote15,at7.

“Id.at7.
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presentvalueofeconomicbenefitsofdelayedcompliancethroughthe
penaltypayment.Insodoing,theEPAisproscribedfromcollecting
speculativeeconomicbenefitsthatmayhavenevermaterialized.

Thoughnotatemporarytakingscase,IndependentBulkTrans
port,Inc.v.VesselMORANIAABACO52demonstrateswhytherisk-
freediscountrateisappropriateforestimatingthepresentvalueof
economicbenefitsinEPAenforcementcases.InIndependentBulk,
priortoobtaininganawardfordamages,theplaintiffwasrequiredto
expendfundstorepairhisship,whichthedefendant’sshiphaddam
agedinacollision. 3Theplaintiffhadrequestedprejudgmentinterest
equaltoitscostofborrowingfunds. 54Inresponse,thecourtstated:

Plaintiff’spositionthatprejudgmentinterestshouldbede
terminedthroughproofofwhattheparticularplaintiffactu
allypaidtoborrowmoneyduringtherelevantperiodisin
error.Considerationoftheprecisecreditcircumstancesof
thevictimwouldinjectaneedlessvariableintothesecases.
Plaintiffisentitledtotheincomewhichthemonetarydam
ageswouldhaveearned,andthatshouldbemeasuredbyin
terestorshort-term,risk-freeobligations

.

Clearly,theIndependentBulkcourtestablishedthatplaintiffsare
entitledtobecompensatedforthecostofmoneybasedonrisk-free
investmentsforknownexpostdamages.TheEPA’spositionthatthe
presentvalueofexposteconomicbenefitsshouldbecalculatedusing
theWACCisinconsistentwiththecourt’sposition.

B.SimilarGoalandComparableStructureofCivilPenaltiesand
DamageAwardsinTortCases

TheminimumgoalofEPAenforcementactions,inordertodeter
futureregulatoryviolations,istomakeafirmcompletelyindifferent
towardcomplianceandnoncompliance.However,thisdoesnotjus
tifytheartificialestimationofthepresentvalueofeconomicbenefits
usingtheWACC.Intorts,punitivedamagesaredesignedtoensure
thatdefendantsarenotbetteroffafterthelegalprocesshascon
cluded. 56Asdiscussedbelow,theassessmentof..anappropriate“pu

52
676F.2d23(2dCir.1982).
Id.at24-25.

‘
Id.at27.

“
Id.SeealsoW.Pac.Fisheries,Inc.v.CentNat’lIns.GroupofOmaha,730F.2d1280,

1288-89(9thCir,1982)(approvingoftherationaleinIndependentBulkwhiledecidingan
analogouscase,whichaccordingtothecourthadbeencapturedinapplicationoftherisk-free
rateforpostjudgmentinterestunder28U.S.C§1961andthussuchratewasalsoappropriately
appliedasprejudgmentinterestunlesssubstantialevidencerequireduseofadifferentrate).

SeeDavidD.Haddocketal.,AnOrdinaryEconomicRationaleforExtraordinaryLegal
Sanctions,78CAL.L.Rev.1,27(1990)(assertingthattheamountofpunitivedamagesdepends
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nitive”componentofcivilpenaltiesisthecorrectapproachfroma
legalaswellasaneconomicandfinancialperspective.

Intortcases,compensatorydamagesaredirectedatdeterrence. 57
Thisistheprevailingviewamongthecourts. 58Further,thepurpose
ofpunitivedamagesispunishmentanddeterrence. 59InKalavityv.
UnitedStates, 6°thecourtstated:“Damagesare‘punitive’when
awardedseparatelyforthesolepurposeofpunishingatortfeasorwho
inflictedinjuries‘maliciouslyorwantonly,andwithcircumstancesof
contumelyandindignity.” 6’Further,thecourtin0‘Gilviev.Inter
nationalFlaytex,Inc. 62explainedthatpunitivedamagesareimposed
forwillfulorwantonconductinordertorestrainanddeterothers
fromsimilaractions. 63Thus,itisinaccuratefortheEPAtoassertthat

ontheparticularcircumstancesofacasewithrespecttothedefendant,nottheplaintiff).See
alsoRobertD.Cooter,EconomicAnalysisofPunitiveDamages,56S.CAL.LRay.79,89-90
(1982)(explainingthatpunitivedamagesarejustifiedbytheneedtodeterandpunishthosewho
intentionallycommitegregiousharms);JasonJohnston,PunitiveLiability:ANewParadigmof
EfficiencyinTortLaw,87COLUM.L.REv.1385,1388-89(1987)(arguingthatcourtshavea
propensitytounderestimatedamagesandthatproperly-setpunitivedamagescanovercome
theseerrorsandprovidedefendantswithappropriateincentivesandhelpachieveoptimallevels
ofdeterrence).

SeeKalavityv.UnitedStates,584F,2d809,811(6thCir.1978)(explainingthatordi
narytortdamagesservebothacompensatoryanddeterrentfunction).

SeeMARSHALLS.SHAPO,BASICPRINCIPLESOFTORTLAW342-43(1999)(explaining
thattheprevailingviewamongcourtsisthatthepurposeofcompensatorydamagesisbothto
compensatetheplaintiffanddeterthedefendant).Theminorityviewisthatthepurposeof
compensatorydamagesistocompensatevictimsandthatpunishmentanddeterrenceemanate
solelyfrompunitivedamages.SeeVanskikev.ACFIndus.,Inc.,665F.2d188(8thCir.1981)
(assertingthatthereisadistinctionbetweencompensatoryandpunitivedamages,andthatif
punishmentanddeterrencearetobeachieveditmustbedonethroughaseparateawardofpuni
tivedamages).

SeePac.Mut.LifeIns.Co.v.Haslip,499U.S.1,21(1991)(describingthepurposeof
punitivedamagesasdeterrence);O’Gilviev.Int’lPlaytex,Inc.,821F.2d1438,1446(10thCir.
1987)(same);Kalavityv.UnitedStates,584F.2d809,811(6thCir.1978)(describingthesin
gularpurposeofpunitivedamagesispunishmentanddeterrence);InreExxonValdez,No. A89-0095-CV,1995U.S.Dist.LEXIS12952,at*3(D.AlaskaJan.27,1995)(explainingthat punitivedamagesaretodeterconduct);GreenOilCo.v.Hornsby,539So.2d218,222(Ala.
1989)(holdingthatthepurposeofpunitivedamagesisnotcompensatebuttodeterbehavior);
Wangenv.FordMotorCo.,294N.W.2d437,450(Wis.1980)(same).SeealsoSHAPO,supra
note58,at358-59(describingtheroleofpunitivedamagesasservingtopunishthedefendant
andprovidespecificandgeneraldeterrencethathavea“heightenedbehaviorcontrollingef fect”).

69
584F.2d809(6thCir,1978). 63
Id.at811n.1(citingMilwaukeeR.R.v.Arms,91U.S.489,493(1875)).Seealso Roginskyv.Richardson-Merrel,Inc.,378F.2d832,842-43(2dCir.1967)(describingthecon

ductthatNewYorkcourtshavefoundtosupportpunitivedamagesaswanton,malicious,or grossandoutrageous);Leichtamerv.Am.MotorsCorp.,424N.E.2d568,580(Ohio1981)
(assertingthatinOhiopunitivedamagesmaybeawardedforactualmaliceormalicethatmay
beinferredfromintentional,reckless,willful,orgrossconduct). 62

821F.2d1438(10thCir.1987). 63
Id.at1446.
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theonly“appropriate”focusinatortactioniscompensatingthevic 64
tim.

Importantly,theSupremeCourthasrecognizedthesignificantde
terrenteffectofcivilpenaltiesonnoncompliance.InFriendsofthe
Earth,Inc.v.LaidlawEnvironmentalServices, 65theCourtexplained
thatthepurposeofacivilpenaltyforviolationoftheCleanWaterAct
isdeterrence. 66Deterrenceprovidesincentivesnotonlyforcurrent
violatorstocomeintocompliance,butalsoforthecurrentviolator
andotherstoavoidfutureviolations. 67Giventhatcourtsapplythese
factorsforviolationsofmanyoftheenvironmentalprotectionstat
utes,itisclearthatapurposeofcivilpenaltiesisdeterrence.

Civilpenaltieshavetwocomponents:economicbenefitsofde
layedcomplianceandadollarpenaltytoaccountfortheseverityof
theviolation,includingtheviolator’swillfulnessindelayingornot
complyingwitharegulation. 68AccordingtotheEPA,theeconomic
benefitportionofacivilpenaltyconstitutes“acriticallyimportant
elementofdeterrence.” 69Theadditionaldollarpenaltyisimposed
overandaboveeconomicbenefitsinEPAenforcementactionstoac
countfortheseverityoftheviolationanddeterfutureviolations. 70
Whileusingtherisk-freeratemayleavetheviolatingfirmwithsome
netgainduetopotentialrisk-relatedprofits,suchprofitsarederived
fromacceptingriskandshouldnotbeincludedintheestimateofpre
sentvalueofeconomicbenefits.Thefactthataviolatingfirmmay
derivesomefinancialgainafteraccountingfortheeconomicbenefits

64
SeeEnvironmentalProtectionAgency,CalculationoftheEconomicBenefitofNon

complianceinEPA’sCivilPenaltyEnforcementCases,64Fed.Reg.32,948,32,958(proposed
June18,1999).

65
528U.S.167(2000).
Id.at706.

‘Id.at707.ThoughbeyondthescopeofthisNote,anotherpotentialexplanationfor
imposingcivilpenaltiesisretribution.Seeid.at706.

SeeENVIRONMENTALPROTECTIONAGENCY,PUB.No.300-F-00-002,LEVELINGTHE
PLAYiNGFIELD1(2000),availableathttp://www.epa.gov/oecalore/med/.SeealsoHayward,
supranote2,at648-49(explainingthattheEPAseekscivilpenaltiestodeterpollutersfrom
violatingregulationsandresolvesenvironmentalproblemsbyremovingtheeconomicbenefitas
wellasimposingfurtherpenaltiesoverandabovetheeconomicbenefit). 69

EnvironmentalProtectionAgency,CalculationoftheEconomicBenefitofNoncompli
anceinEPA’sCivilPenaltyEnforcementCases,64Fed.Regat32,958.SeealsoEPA,LEVEL
INGTHEPLAYINGFIELD,supranote68,at3(assertingthatfederalcourtshavealmostunani
mouslyrecognizedtheimportanceofeconomicbenefitinsettingcivilpenaltiesthatwilldeter
firmsfromviolatingenvironmentalprotectionregulationsinthefuture).

EnvironmentalProtectionAgency,CalculationoftheEconomicBenefitofNoncompli
anceinEPA’sCivilPenaltyEnforcementCases,64Fed.Reg.at32,958n.2l.SeealsoEPA,
LEVELINGTHEPLAYINGFIELD,supranote68,at3(explainingthatfederalcourtsimposea
punitivecomponentofcivilpenaltiesoverandaboveeconomicbenefitstoachievethegoalof
deterrence).
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isanalogoustotheremedialoutcomeassociatedwithcompensatory
damagesasappliedtotheenvironment. 7’

Moreimportant,thedollarpenaltyplaysadirectlyanalogousrole
topunitivedamagesintraditionaltortcases,whichareusedtomake
thedefendantindifferenttowardcommittingornotcommittingan
illicitact.InUnitedStatesV.MunicipalAuthorityofUnionTown
ship, 72thecourtheldthatthegoalofacivilpenaltyistodeterviola
torsthroughtheimpositionofaneconomicbenefitcomponentand
punitivecomponentdesignedtoaccountforthewillfulnessormali
ciousnessoftheviolator’sactivities. 7Thecourt’slanguageinUnion
Townshipisdirectlycomparabletolanguageusedtodescribetheun
derlyingrationaleforpunitivedamagesintortcases.

Further,thefactorscourtsandtheEPAusetoassesstheamount
ofthe“gravity,”adollarpenaltyportionofthecivilpenaltyare
analogoustothosethatcourtsemployindeterminingthereasonability
ofthelevelofpunitivedamages.Specifically,thefactorsare:

(I)seriousnessofviolations;

(2)theeconomicbenefitfromtheviolation;

(3)anyhistoryofviolations;

(4)goodfaitheffortstocomplywiththeapplicablerequirements;

(5)theeconomicimpactofthepenaltyontheviolator;and

(6)suchothermattersasjusticemayrequire. 74

Factor(2)accountsfortheeconomicbenefitportionofthecivil
penalty,whilefactors(1),(3),and(4)representthegravityfactors.
Factor(5)assessestheabilityofviolatorstopayapenaltythatmaybe
imposed.TheEPA’sinternalpoliciesforestablishingthelevelof

SeeHaddockCtal.,supranote56,at17-18(explainingthatinthinmarketssuchas
environmentalquality,wheretransactionsdonotoccuronaContinuousbasisthrougharegular
market,theawardingofcompensatorydamagesleavesadefendantwithanetgain). 72

929F.Supp.800(MD.Pa.1996),afJ’d,150F.3d259(3dCir.1998), ‘uId.at803-05.SeealsoUnitedStatesv.BethlehemSteelCorp.,829F.Supp.1047,
1057(N.D.md.1993)(explainingthatthe“majorpurposeofacivilpenalty[underRCRA]is
deterrence”).

N
SeeCWA,33U.S.C.§309(d)(1994).SeealsoUnitedStatesv.WCISteel,Inc.,72F.

Supp.2d810,828(ND.Ohio1999)(showingthatthefactorstobeconsideredunderCWAare
thesameunderRCR.A).
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civilpenaltiesareconsistentwiththosethecourtsfollow. 75Forex
ample,thefactorstheEPAconsidersindeterminingtheamountof
civilpenaltiestopursueundersection311(b)(3)oftheCleanWater
Actare:

(1)thenature,extent,anddegreeofsuccessofanyeffortsofthe
violatortominimizeormitigatetheeffectsofthedischarge;

(2)anyhistoryofpriorviolations;

(3)anyotherpenaltyforthesameincident;

(4)anyothermattersasjusticemayrequire;

(5)theeconomicimpactofthepenaltyontheviolator;

(6)theseriousnessoftheviolationorviolations;

(7)thedegreeofculpabilityinvolved;

(8)theeconomicbenefittotheviolator,ifany,resultingfromthe
violation. 76

EPAguidancedocumentscontainadisclaimerthattheyarefor
internalpurposesonlyandthusdonotcreateenforceablerightsby
partiesinlitigationwiththeEPA. 77Nevertheless,courtsmaycon
siderthemindeterminingthefinalpenaltyamount. 78Thisisconss
tentwiththedoctrinethatthefinalamountofacivilpenaltyissubject

TheEPA’sgenericcivilpenaltypolicyfordeterminingtheamountofapenaltythe
agencyintendstoseekessentiallyparallelsthefactorsthatcourtsconsider.SeeEPA,LEVELING
THEPLAYINGFIELD,supranote68,at1(describingrecoveryoftheeconomicbenefit,plusa
gravitypenalty,asthefoundationofEPAcivilpenaltypolicy).

76
SeeENVIRONMENTALPROTECTIONAGENCY,CIVILPENALTYPOLICYFORSECTION

31l(b)(3)ANDSECTION311(j)OFTHECLEANWATERACT(1998)(providinganexample,pur
suantto§31l(b)(8)oftheCleanWaterAct,asamendedby33U.S.C.§l321(b)(8)),at
http://www.epa.gov/oeca/ore/water/3llpen.html(lastvisitedMar.30,2002).

SeeBamettM.Lawrence,EPA‘sCivilPenaltyPolicies:MakingthePenaltyFitthe
Violation,22ENVTL.L.Rap.10,529,10,531(1992)(discussingthattheEPA’sintemalguid
ancedocumentscannotbecitedtocreaterightsinlegalactionsinvolvingtheEPAandmaybe
changedatanytimewithoutpublicnotice).

78
SeeFriendsoftheEarth,Inc.v.LaidlawEnvtl.Serv.,Inc.,956F,Supp.588,610-11

(D.S.C.1997)(takingintoaccountthedefendant’sownlegalcosts,alongwiththeplaintiff’s
legalcoststhatthedefendantisresponsiblefor,insettingtheultimatepenaltytobepaid).
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tothediscretionoftrialcourts. 79Further,plaintiffsincitizens’suits
mayuseEPAguidelinestodecideuponanegotiatedpenaltywitha
firmthathasviolatedenvironmentalqualitystatutesandEPAregula
tions. 8°

InPacJIcMutualLifeInsuranceCo.v.Haslip, 8’theSupreme
CourtheldthatasetoffactorsestablishedbytheAlabamaSupreme
Court(theHammondfactors)providesasufficientandmeaningful
reviewofthereasonabilityofpunitivedamageawards. 82Thesefac
torsare:

(I)whetherthereisareasonablerelationshipbetweenthepuni
tivedamagesawardandtheharmlikelytoresultfromthedefendant’s
conductaswellastheharmthatactuallyoccurred;

(2)thedegreeofreprehensibilityofthedefendant’sconduct,the
durationofthatconduct,thedefendant’sawareness,anyconcealment,
andtheexistenceandfrequencyofsimilarpastconduct;

(3)theprofitabilitytothedefendantofthewrongfulconductand
thedesirabilityofremovingthatprofitandofhavingthedefendant
alsosustainaloss;

(4)the“financialposition”ofthedefendant;

(5)allthecostsoflitigation;

(6)theimpositionofcriminalsanctionsonthedefendantforits
conduct,thesetobetakeninmitigation;and

(7)theexistenceofothercivilawardsagainstthedefendantfor
thesameconduct,thesetobetakeninmitigation. 83

SeeTullv.UnitedStates481U.S.412,426-27(1987)(holdingthatthesettingoffinal
civilpenaltyamountsunderCWAislefttothediscretiodoftrialjudges).SeealsoUnited
Statesv.SmithfieldFoods,Inc.,191F.3d516,529(4thCir.1999)(assertingthatthetrial
court’svaluationofthecivilpenaltyisreviewedonlyforabuseofdiscretion);UnitedStatesv.
BethlehemSteelCorp.,829F.Supp.1047,1055(ND.md.1993)(explainingthatassessment
oftheamountofacivilpenaltyisdeterminedbasedonthecourt’s“informed”discretion). °

SeeLawrence,supranote77,at10,531.
‘499U.S.1(1991).

Id.at21-22.
‘

Id.at2l.
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TheHammondfactorsareanalogoustoguidancethatothercourts
haveofferedinassessingthereasonabilityofthelevelofpunitive
damages.In0‘Gilviev.InternationalPlaytex.,Inc., 84thecourtstated
thatunderKansaslaw:

Inassessingpunitivedamagesthenature,extent,andenor
mityofthewrong,theintentofthepartycommittingit,and
allcircumstancesattendingthetransactioninvolvedshould
beconsidered.Anymitigatingcircumstanceswhichmay
bearuponanyoftheabovefactorsmaybeconsideredtore
ducesuchdamages.Infixinganawardofpunitivedamages
ajurymayconsidertheamountofactualdamagesrecovered,
defendant’sfinancialconditionandtheprobablelitigation
expenses. 85

Althoughtherearesomedifferences,thefactorssetforthinthe
civilpenaltysectionsoftheenvironmentalprotectionstatutesand
internalEPAguidancedocumentsdemonstratearemarkablesimilar
ity.Clearly,thepurposeandmethodforassessingdamageawardsin
tortlawandcivilpenaltiesinenforcementcases,especiallythepuni
tivecomponent,areverymuchthesame.Thus,iftheEPAbelieves
thatacivilpenaltyshouldincludeafinn’spotentialrisk-relatedprof
its,theagencyshouldpresenttherequisiteproofandseektheimposi
tionofanappropriatedollarpenalty.

VI.INCORPORATINGECONOMICBENEFITSANDPOTENTIALRISK-
RELATEDORSECONDORDERPROFITSINTOCIVILPENALTIESDUETO

DELAYEDORNONCOMPLIANCEWITHENVIRONMENTAL
REGULATIONS

BoththecourtsandtheEPAshoulduniversallyadoptuseofthe
risk-freerate,anewapproachtoincorporatingthepresentvalueof
economicbenefitandsecondorderreturnsfromnoncompliancewith
environmentalregulations.Bothfinancialandlegaltheorydemon
stratethatthepresentvalueofeconomicbenefitsfromthenoncom
pliancedatethroughthepenaltypaymentdateshould,asthecourtin
UnitedStatesv.WCISteelruled,becalculatedusingtherisk-freein
terestratefromtheinitialdateofnoncompliancethroughthepenalty
paymentdate.

821F.2d1438(10thCir.1987).
85

Id.at1446-47(citationsomitted).SeealsoWangenv.FordMotorCo.,294N.W.2d
437,461(Wis.1980)(explainingthateitheratrialorappellatecourthasthepowertoreduce
punitivedamagestoafairandreasonableamount,andthataplaintiffwhoseawardofpunitive
damageisreducedmayaccepttheloweramountoranewtrial).
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Nevertheless,healthandenvironmentalqualitypolicyconcerns
suggestthatcourtsandtheEPAmayconsiderafirm’spotentialrisk-
relatedprofitsinsettingthelevelofthegravitycomponentofacivil
penalty.Indeed,somereasonableamountofpunitiveorgravitypen
altymayneedtobeaddedtotheeconomicbenefitsofdelayedor
noncomplianceinordertoattaintheappropriatelevelofdeterrence. 86
Thecourtscanconsiderpotentialrisk-relatedprofitsthroughthe
“suchothermattersasjusticemayrequire”factorcontainedinenvi
ronmentalstatutes.TheEPAmayadoptsuchafeaturebyamending
itscurrentcivilpenaltyguidelines.

However,thisrecommendedapproachwouldrequireboththe
courtsandtheEPAtojustifytheinclusionofpotentialrisk-related
profitsaspartofacivilpenaltyonacase-by-casebasis.Thisrecom
mendationisconsistentwiththeunderlyingpremiseofJudgePos
ner’sopinioninassessingtheplaintiff’sclaimforpunitivedamages
inDouglass:“Theplaintiffshouldberequiredtoestablish,atleast
withinroughlimits,theprofitsattributableto[thedefendant’s]viola
tionofherrights.” 87

CoNcLusIoN

ThisNotehasexaminedwhethertherisk-freediscountrateorthe
WACCshouldbeusedtoestimatethepresentvalueoftheeconomic
benefitsofnoncompliancewithenvironmentalregulationsthatareex
postrelativetothepenaltypaymentdate.Financialandeconomic
theory,alongwiththelegaljurisprudenceintemporarytakingsand
thestructureandpurposeofcivilpenalties,dictatesthernuseofthe
risk-freerate.Useoftherisk-freerateseparateseconomicbenefits
duetotheillicitactofviolatingaregulationfromtheabilitytoinvest
wisely.Aspartofacivilpenalty,acourtandtheEPAmayfindthat
deterrencerequirespenalizingfirmsbeyondthepresentvalueofeco
nomicbenefits,throughtheimpositionofapunitivecomponentin
cludingpotentialprofitsearnedfrombearingtheriskofalternative
investmentsratherthancomplyingwithenvironmentalregulations.
Thus,itisrecommendedthatthecourtsconsidertheneedtoinclude

SeeLynnM.Dodge,EconomicBenefitinEnvironmentalCivilPenalties:IsBENtoo
Gentle?,77U.DET.MERCYL.REv.543,552-54(2000)(arguingthatcivilpenaltiesshould
includewrongfulprofitsearnedasaresultofnoncompliancewithenvironmentalregulations). 87

Douglassv.HustlerMagazine,Inc.,769F.2d1128,1145(7thCir.1985).SeealsoDan
C.Dobbs,Deterrence-MeasuredRemedies,40ALA.L.REv.831,866n.9l(1989)(“Butwhile
extracompensatoryliabilitymightbetriggeredonthebasisofsuchacommonsenseestimate
[thatmisconductisprofitablej,themeasureofthatliabilityisanothermatterandrequires
proof.”).
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potentialrisk-relatedprofitsthroughthe“suchothermattersasjustice
mayrequire”factor.

MICHAELJ.PODOLSKYt

IwouldverymuchliketothankProfessorJonathanL.Entin,ProfessorMarcR.Poirier, andProfessorMenahemSpiegelfortheirsuggestionsandcomments.Allremainingerrorsare theresponsibilityoftheauthor.
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INTRODUCTIONCHAPTER1

A.OVERVIEW

TheU.S.EnvironmentalProtectionAgencydevelopedtheBENcomputermodeltocalculate
theeconomicbenefitaviolatorderivesfromdelayingand/oravoidingcompliancewith
environmentalstatutes.EPAusesthemodeltoassistitsstaffindevelopingsettlementpenalty
figures.BENcanalsodeveloptestimonyfortrialorhearings,butanexpertisnecessarytoexplain
itsmethodologyandcalculations.WhiletheprimarypurposeoftheBENmodelistocalculatethe
economicbenefitofnoncompliance,themodelcanalsocalculatetheafter-taxnetpresentvalueof
supplementalenvironmentalprojects(SEP‘s)thatinvolveearlycompliance.’ForallotherSEP’s.
youshouldusethePROJECTmodel.

CalculatingeconomicbenefitusingtheBENmodelisgenerallythefirststepindeveloping
acivilpenaltyfigureunderEPA’sFebruary16,1984,genericpenaltypolicy.Thistwopart
documentwascodifiedintheGeneralEnforcementPolicyCompendiumasP.T.1-1andP.T.1-2.
Relatedmedium-specificpolicieshavebeendevelopedsincethentoimplementthe1984policy.
TheBENmodelassistsinfulfillingoneofthemaingoalsofthegenericpolicy.Thatgoalisthat
civilpenaltiesshouldatleastrecovertheeconomicbenefitfromnoncompliancetoensurethat
membersoftheregulatedcommunityhaveastrongeconomicincentivetocomplywith
environmentallawsontime.YoucanuseBENinallcasestomeasurebenefitfromdelayedand/or
avoidedcompliance,exceptforCleanAirActSection120actions,whichrequiretheapplicationof
aSection120specificcomputermodel.

AsaformofSEP,adefendantmayoffertocomplywithanenvironmentalregulationsignificantly
earlierthanisrequired.SuchaSEPhasassociatedwithitanafter-taxnetpresentvaluethatisthemaximum
amountbywhichyoucanreducetheproposedcivilpenalty.Forthe“compliancedate”intheBENmodel,
enterthedatewhentheregulationrequirescomplianceofthedefendant(i.e.,thedatebywhichyouwould
normallyexpectthedefendanttoachievecompliance).ForBEN’s“noncompliancedate,”enterthedatethat
thedefendantisproposingforitsearlycompliance(i.e.,adateearlierthanthecompliancedateyou
previouslyentered).Enterallotherinputsnormally.BEN’s“economicbenefit”resultisthemaximum
amountbywhichyoushouldmitigatetheproposedcivilpenalty.
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BENiseasytouse,anddesignedforpeoplewithnobackgroundineconomicsorfinancial
analysis.Becausetheprogramcontainsstandardvaluesformanyofthevariablesneededtocalculate
economicbenefit,BENrequiresonlyasmallnumberofuserinputs.BENalsoallowstheuserto
modifyallofitsstandardvalues.Datarequirements,standardvaluesandmodificationsare
describedindetailinChapter3.

B.CONTEXTANDTHEORYOFECONOMICBENEFIT

Compliancewithenvironmentalregulationsusuallyrequiresacommitmentoffinancial
resources;bothinitially(intheformofacapitalinvestmentorone-timenondepreciableexpenditure)
andovertime(intheformofannuallyrecurringcosts).Theseexpendituresmightresultinbetter
protectionofpublichealthorenvironmentalquality,butareunlikelytoyieldanydirectfinancial
return.

Economicbenefitrepresentsthefinancialgainsthataviolatoraccruesbydelayingand/or
avoidingsuchpollutioncontrolexpenditures.Fundsnotspentonenvironmentalcomplianceare
availableforotherprofit-makingactivitiesor,alternatively,adefendantavoidsthecostsassociated
withobtainingadditionalfundsforenvironmentalcompliance.(Thisconceptisknownineconomics
asopportunitycost.)Economicbenefitcalculatestheamountbywhichadefendantisfinancially
betterofffromnothavingcompliedwithenvironmentalrequirementsinatimelymanner.Economic
benefitis“nofault”innature.Adefendantneednothavedeliberatelychosentodelaycompliance
(forfinancialoranyotherreasons),orinfactevenhavebeenawareofitsnoncompliance,foritto
haveaccruedtheeconomicbenefitofnoncompliance.

Theappropriateeconomicbenefitcalculationshouldrepresenttheamountofmoneythat
wouldmaketheviolatorindifferentbetweencomplianceandnoncompliance.Iftheenforcement
agencyfailstorecoverthiFoughacivilpenaltyatleastthiseconomicbenefit,thentheviolatorwill
retainagain.Becauseoftheprecedentofthisretainedgain,otherregulatedcompaniesmayseean
economicadvantageinsimilarnoncompliance,andthepenaltywillfailtodeterpotentialviolators.
Economicbenefitdoesnotrepresentcompensationtotheenforcementagencyasinatypical
“damages”calculationforatortcase,butinsteadistheminimumamountbywhichtheviolatormust
bepenalizedsoastoreturnittothepositionitwouldhavebeeninhaditcompliedontime.

C.SUMMARYOFBENMETHODOLOGY

BENcalculatestheeconomicbenefitsgainedfromdelayingandavoidingrequired
environmentalexpenditures.Suchexpenditurescaninclude:(1)Capitalinvestments(e.g.,pollution
controlequipment),(2)One-timenondepreciableexpenditures(e.g.,settingupareportingsystem,
oracquiringland),(3)Annuallyrecurringcosts(e.g.,operatingandmaintenancecosts).Eachof
theseexpenditurescanbeeitherdelayedoravoided.BEN’sbaselineassumptionisthatcapital
investmentsandone-timenondepreciableexpendituresaremerelydelayedovertheperiodof

1-2September1999



noncompliance,whereasannualcostsareavoidedentirelyoverthisperiod.BENdoesallowyou,
however,toanalyzeanycombinationofdelayedandavoidedexpenditures.

Theeconomicbenefitcalculationmustincorporatetheeconomicconceptofthe“timevalue
ofmoney.”Statedsimply,adollartodayisworthmorethanadollartomorrow,becauseyoucan
investtoday’s,dollartostartearningareturnimmediately.Thus,thefurtherinthefuturethedollar
is,thelessitisworthin“present-value”terms.Similarly,thegreaterthetimevalueofmoney(i.e.,
thegreaterthe“discount”or“compound”rateusedtoderivethepresentvalue),thelowerthepresent
valueoffuturecosts.

Tocalculateaviolator’seconomicbenefit,BENusesstandardfinancialcashflowandnet
presentvalueanalysistechniques,basedonmodernandgenerallyacceptedfinancialprinciples.
First,BENcalculatesthecostsofcomplyingon-timeandofcomplyinglate,adjustedforinflation
andtaxdeductibility.Tocomparetheon-timeanddelayedcompliancecostsinacommonmeasure,
BENcalculatesthepresentvalueofbothstreamsofcosts,or“cashflows,”asofthedateofinitial
noncompliance.BENderivesthesevaluesbydiscountingtheannualcashflowsatanaverageofthe
costofcapitalthroughoutthistimeperiod.

BENcanthensubtractthedelayed-casepresentvaluefromtheon-time-casepresentvalue
todetenninetheinitialeconomicbenefitasofthenoncompliancedate.Finally,BENcompounds
thisinitialeconomicbenefitforwardtothepenaltypaymentdateatthesamecostofcapitalto
determinethefinaleconomicbenefitofnoncompliance.

Aviolatormaygainillegalcompetitiveadvantagesinadditiontotheusualbenefitsof
noncompliance.Thesemaybesubstantialbenefits,buttheyarebeyondthecapabilityofBENorany
computerprogramtoassess.InsteadBENasksyouaseriesofquestionsaboutpossibleillegal
competitiveadvantagessothatyoumayidentif’caseswheretheyarerelevant.EPAisintheprocess
ofdevelopingguidanceprotocolsforsuchsituations.Youcanobtainacopyoftheseprotocolsfrom
EPA’senforcementeconomicstoll-freehelplineat888-ECON-SPT.Meanwhile,ifillegal
competitiveadvantageisanissueyoushouldconsultanexpertorthehelpline.

B.HOWTOUSETHISMANUAL

Thismanualprovidesinstructionsforaccessing,operatingandinterpretingresultsfromthe
BENprogram.ItalsotakesyoustepbystepthroughaBENcase.

Chapter2outlinestheproceduresforinstallingandmanagingthemodel.Chapter3describes
BEN’sdatarequirements,defaultvaluesandopportunitiesforcustomization.Chapter4addresses
commonissuesthatarisewhenusingBEN.AppendixAcontainsadetaileddiscussionofthe
economicrationaleandcomputationalmethodsusedinBEN.Youdonothavetobefamiliarwith
AppendixAtouseBENorthismanual.
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AlloftheinformationfromthismanualexceptAppendixAisavailablethroughBEN’son
linehelpsystem.Thehelpsystemiscontextsensitiveandmaybeaccessedatanytimeduringthe
programbypressingFl.ItmayalsobeaccessedusingtheHelppull-downmenuonthemainscreen.

Ifyouareagovernmentemployee(ofanyfederal,stateorlocalagency)andneedfurther
assistanceinoperatingtheprogramorunderstandingtheresults,pleasecontacttheEPAenforcement
economicstoll-freehelplineat888-ECON-SPT(326-6778)orbenabel@indecon.com.Ifyouneed
legalorpolicyguidance,pleasecontactJonathanLibber,theBEN/ABELcoordinatorat202-564-
6102,ore-mailhimatlibber.jonathanepamail.epa.gov.
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USINGTHECOMPUTERPROGRAMCHAPTER2

BENisaninteractivecomputerprogramthatrunsintheWindowsTMoperatingenviromTlent.
YoucanobtainacopyofBENfromEPA’swebsite(http:/Ies.epa.gov/oeca).

2
Ifyoulackinternet

accessandareagovernmentemployee(federal,state,orlocal),youcancontactEPA’senforcement
economicstoll-freehelpline(888-ECON-SPT,or888-326-6778).

Chapter2containsfivesectionsdescribingproceduresforusingBEN.SectionAdescribes
thestructureofthecomputerprogram.SectionBexplainstheproceduresforinstallingtheprogram
onyourcomputer.SectionCprovidesdataformatrequirementsandadditionalhelpfulhintsfor
enteringdataatyourcomputer,aswellanoverviewoferrormessages.SectionDtellsyouhowto
calculateandprintresults.SectionBexplainshowtoexittheprogramandsavefiles.Foranin-
depthdescriptionofeachvariableandrecommendedsourcesofinformation,seeChapter3.

A.STRUCTUREOFTHECOMPUTERPROGRAM

BENconsistsoffivedifferentscreens:mainlcasescreen,runscreen,optionsscreen,specific
costestimatesscreen,andresultsscreen.Ingeneral,youstartwiththecasescreen,enterdataon
separatescreens,returntothecasescreen,thenview(andprint)youroutputontheresultsscreen.
BENoperateslikeanystandardWindowsTMapplication.UsethemouseortheTabandReturnkeys
tomovebetweencellsandwithinascreen.HolddowntheShiftkeywhilepressingTabtoreturn
topreviousentries.

WhenyoufirstopenBENthecasescreenappears.BENstartsupwithablankcasescreen.
Youcanobtainanewscreenatanytimebyselecting“New”fromtheFilemenu,orusingtheCtrl+N
shortcut.Totogglebetweencases,selecttheappropriatefilenameunderthe“Window”menu.

2
Thisaddressmayhavechangedbythetimeyoureadthismanual.Toobtainthecurrentaddress,you

cancallthehelplineat888-ECONSPT.
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Thefirstinputsonthecasescreenarecasename,analystnameandoffice/agency.These
valuesareforreferenceonlyanddonotaffecttheresults.ThenBENasksfortheviolator’stax
statusandstate.WiththisinformationBENreferencesaninternaldatabaseandautomatically
calculatestherelevantmarginaltaxrates.Hereyouhavetheopportunitytomodifytaxesbypressing
the[CustomizeTaxes]button.Undertaxesisthe[CompetitiveAdvantage]button.Pressingthis
buttonpresentsyouwithquestionstoalertyoutothepresenceofillegalcompetitiveadvantage.At
thebottomofthescreen,BENrequiresyoutoenterthepenaltypaymentdate.

Therightsideofthecasescreenisforrunmanagement.Hereyoucancreateanewrun,enter
oreditrundata,copyarun,removearun,andcalculatearun.Youcancreatemultiplerunsforeach
case.

Therunscreeniswhereyouenterthecostsofcompliance.You,mustenterallthecostdata
andcostestimatedatesforarunbeforeyoucancalculateeconomicbenefit.

Fromtherunscreenyoumaygototheoptionsscreen.Theoptionscreenallowsyouto
changeBEN’sstandardvaluesforthediscountlcompoundrateandinflation.Hereyoucanalsoalter
thenumberofreplacementcycles,usefullifeforcapitalequipment,whetheracostisdelayedor
avoided,andtaxdeductibilityofone-timenondepreciableexpenditures.ThisscreencontainsBEN’s
defaultsettings,soyouwillneverneedtouseitunlessyoucustomizethestandardvalues.

Fromtheoptionsscreenyoumaygotothespecificcostestimatesscreen.Thisscreenis
neededonlyundercertainrarecircumstances.HereyoucanadjustBEN’sassessmentofon-timeand
delaycompliancecosts.

Theresultscreenisreachedfromthemainscreen,anddisplaystheresultsofBEN’s
calculation.Hereyouhavethreeoptions:youcanprintoutasummaryoftheBENcalculation,you
canprintoutadetailedversionofthecalculation,andloryoucanreturntotherunscreen.

Onceyouarefinishedwithacalculation,youcancreate,editorcalculateotherruns.You
canevencreateothercasefiles,andtogglebetweenthem.BeforeyouexitBENitgivesyouthe
optionofsavingthecurrentcase,plusyoucansaveyourcasefileatanytimeduringyoursession.
Thecaseissavedwitha“.ben”extensioninthefolderyouspecify,andallrunsareautomatically
savedwiththecase.

Atanytimeduringyouruseofthemodelyoucanaccessthecontext-sensitivehelpsystem
bypressingtheFlkey,justasinanyWindowsapplication.

B.INSTALLINGBEN

BENrequiresapersonalcomputerrunningtheWindowsoperatingsystem(version3.1or
higher).Inaddition,foroptimalformattingofvariousdataentryscreens,setyourdisplayinthe
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controlpanelto“smallfonts”option.(“Smallfonts”istheWindowsdefault,sounlessyourdisplay
settingshavebeenaltered,yourcomputershouldbesetappropriately.)

TheremainderofthissectiondescribeshowtoinstallBENfromEPA’swebsiteorfrom
floppydisksontoalocalnetworkorstand-alonePC.InstallingBENwillautomaticallyinstallthe
PROJECTmodel,sincethemodelssharesomeinstallationfiles.Ifyouhavetroubledownloading
orinstallingthemodel,consultyourlocalcomputertechnician.

BENislocatedontheEPAwebsiteathttp://es.epa.gov/oeca. 3ToinstallBEN,firstdownload
theinstallationfiletoyourcomputerornetwork,thenrunthefileandfollowthestepslistedbelow
forinstallingitfromasetofdisks.Theinstallationscreenswillappearastheydoforinstallation
fromadisk,althoughyouwillnotbepromptedforaseconddisk.

Ifyouhaveaccesstotheinstallationdisks,insertDisk1andrun“a:\setup.exe”(or
“b:\setup.exe”ifthefloppyisintheb:\drive).Thenclick[OK].Ifyoureceiveawarningmessage
thatyoucaimotcopyafilebecauseitisinuse,simplyclick[OK].Itismerelynotifyingyouthatthe
filetheinstallationsystemistryingtocopyalreadyexistsonyourcomputerandiscurrentlyopen.

Youshouldcloseallotherprogramsbeforeinstallingthemodel.Todoso,clickon[Cancel],
closetheprogramsandrepeattheappropriatestepsabove.Otherwiseclick[Next]andproceedto
thesecondscreenasshownbelow:

Thisaddressmayhavechangedbythetimeyoureadthismanual.Toobtainthecurrentaddress,you
cancallthehelplineat888-ECON-SPT.

ThefirstBENsetupscreenwillappear:
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SetupwillrnstallBEN
.

PRDJECTinthefoflowiridIrectory

TinstalltothisdkectoyclickNext.

A10installtoedittereritdirectoryclickBrowseandselectanotherdirectoty

tq0riottoinstallBEN.ffiOIECTbydicinianceltoeiiIt
Setup.

4:

1

Destmnation.Directory
—..

JC:\BNPRJ.
:

___________ ________________________

Cancel

Thesecondscreenoffersyoutheopportunitytodesignateadirectoryinwhichtostorethe

model.Thedefaultdirectoryis“c:\BENPRJ”(assumingthatyourlocalharddriveisc:\).Ifyou
wishtosavethemodeltoadifferentdirectory,press[Browse]andchooseyourdesireddirectory.

ToproceedwiththeBEN/PROJECTinstallation,press(Next].Thenextsetupscreenallowsyou
tochooseaprogramfoldernameasshownbelow:

September1999

.1

typeaflewfoldername.orselectonIromthessdtinFolderslist>Click,
NerdtocontinuefII

I

rograrnFolders

EingFoIdet
Accessories
uroupwiseD
lEcDocuments
lEcUtilities: LiveNote
Novell.

StartUp

:-:
—

(ejNext>Cal
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ThedefaultfoldernameisEPAModels,whichyoumayalter.Tocontinueinstallationpress
INexti.BEN/PROJECTwillpartiallyinstallandthenpromptyouforDisk2,asshownbelow:

SetupNeedsTheNextDisk

rPleaseinsertthenextdisk.Disk2.lIthefesonthisdiskcanbefound 7-finanotherlocation,forexample.inanotherdrive,enteritsfullpathor
clicktheBrowsebuttontoselectitspath.

Path:-

Browse...

OKcancel

IfthefilesarenotonDisk2youmaytypetheirlocationorusebrowsetofindthem.Press
[OKjwhenthepathiscorrect.Iftheprogramisontwodisks,simplyinsertDisk2andpress[01(1.
ThesetupprogramwillcreateiconsforBENandPROJECTandfinishinstallingthem.Whenyou
havecompletedtheinstallationprocess,youshouldreboot.yourcomputerpriortousingtheBEN
modeloranyothersoftwarepackage.

OnceBENhasbeenloadedontoyourharddrive,simplydouble-clickthemodelicontostart
theprogram.IfyouarerunningWifldowsTM95orhigher,anddidnotchangethedefaultdirectory
andfolder,BENandPROJECTwillautomaticallybelistedonthestartmenuunderprogramsinthe
“EPAModels”folder.

Afterinstallingthemodel,youmaywishtocreateasubdirectoryforstorageofallyourcase
files.Alternatively,youmayalsochoosetosaveyourcasefilesinanypre-existingdirectories
correspondingtodifferentcasesorprojects

C.DATAENTRY

BENisaWindowsTMbasedcomputerprogram.LikeotherWindowsTMbasedprogramsit
usesthemouseortheEnterandTabkeystomovefromentrytoentryorfromscreentoscreen.Hold
downtheShiftkeywhilepressingTabtoreturntopreviousentries.Eachscreenhasseveraloptions
andspacesforinput.

BENwillacceptseveralentryformats.Numericalvaluescanincludebutdonotrequire
commas.Monetaryvaluesmayincludedecimalsbutwillberoundedtothenearestdollar.They
maybeenteredwithorwithoutdollarsigns.Ratesorpercentagesshouldbeenteredasadecimal
numberwithoutapercentsymbol(e.g.,enter0.20torepresent20percent).Ifyoutype2.5foran
inflationrate,BENwillreaditasaninflationrateof250percent.
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BENconvertsalldatestoa“l-Jan-1998”format,butcanunderstandalmostanysensible
format.Ifyouenteranatypicaldateformat,besuretocheckthatBENhasinterpreteditasyou
intended.Ifyoudonotenteraday,BENwillassumethefirstdayofthemonth.

Becarefultouseonlynumberkeystoenternumericalvalues.Afrequentmistakeistyping
thelowercaseletterLinsteadofanumber1.Anothererroroccurswhenthecapitalletter0istyped
insteadofthenumber0(zero).

BENwilltellyouiftheformatfortheentryisincorrect.Ifthishappens,correctthenumber
andenteritagain.Someinputsarelimitedtoarangeofvalues.Ifanenteredvaluefallsoutofthis
range,BENwilldisplayanerrormessagewiththeallowablerangeofvalues.Othererrormessages
willappearifyoudidnotenterdatainarequiredfield.Youmayentervariablesonthesamescreen
inanyorder.Theonlyexceptiontothisisthatyoumusthaveenteredalloftheinputsforacase
beforeyoucreatearun.Thereforeyouwillreceivenon-entryerrormessagesonlywhenmoving
fromscreentoscreenorcreatingarun.

Aftertypingyourentryyoumightdiscoverthatyouhavetypedanincorrectletterornumber.
Typingerrorsareeasytocorrect:simplyreturntotherelevantvalueandtypeoverthemistake.Like
allcomputerprograms,BENfollowstheGIGOprotocol:“GarbageIn,GarbageOut.”Verifying
yourdatainputsisthereforeextremelyimportant.

D.CALCULATINGANDPRINTINGRESULTS

Toperformaneconomicbenefitcalculation,selectthedesiredruntitlefromthelistonthe
mainscreenandpress[Calculate].Youmaycalculatemultiplerunsanddisplaytheresults
simultaneouslybyselectingmultipleruntitles(i.e.,selectarunandthenclickonsubsequentdesired
runs,whilesimultaneouslyholdingdowntheControlkey).Anewscreenwilldisplayasummary
oftheresults.

Youcanmayprinteitherasummaryoftheresultsordetailedbackgroundspreadsheetpages.
The“Summary”optionwillprintonlytheinformationcontainedinthesummaryresultsscreen.The
“Detail”optionwillprint,separatelyforeachrun,asummarypageandspreadsheetpagesthat
include:(1)IllegalCompetitiveAdvantage,whichlistspossiblesourcesofadditionaleconomic
benefit(omittediftheuserdoesnotcheckoffanysuchconditionsforthecaseinputs);(2)
Discount/CompoundRateCalculation,whichprovidesthedetailsforthecostofcapitalcalculation
(omittediftheuseroverridesBEN’scalculationsontheOptionsscreen);(3)Calculationsfor
SpecificCostEstimates,whichessentiallyprintsthesimilarlynamedscreen(omittediftheuser
overridesBEN’scalculationsontheOptionsscreen);and(4)CashFlow(maximumoffourpages),
whichshowtheannualcashflowandnetpresentvaluecalculations.
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Formoreinformationoninterpretingthesepages,consultAppendixAoftheBENUser’s
Manual,orcallEPA’stoll-freeenforcementeconomicssupporthelplineat888-ECON-SPT
(326-6778).

Althoughprintingisdonefromtheoutputscreen,theprintersetupiscontrolledbythepull-
downmenuonthemainscreen.Theprintersetupallowsyoutoshiftbetweenlandscapeandportrait
printing,aswellaschoosemoreadvancedoptions.

E.EXITINGANDSAVING

YouexitBENjustlikeanyotherstandardWindowsapplication.Fromthemainscreen,
selectExitundertheFilepull-downmenuatthetopleftcornerofyourscreen,orclickonthe[x]
buttonatthetoprightcornerofyourscreen.Youcanalsodouble-clickontheBENiconatthetop
leftcornerofyourscreen.BENwillaskyouifyouwanttosaveyourworkbeforeyouexit.

Besuretosaveyourcase(s)beforeyouexit.Yousaveacasebyselecting“Save”underthe
Filemenu(orgivethecaseanewnamebyselecting“SaveAs...”),ortheCtrl+Sshortcut.BEN
casesareautomaticallysavedwiththeextension“.ben”andcanbeaccessedusingthe“Open”
commandundertheFilemenuortheCtrl+Oshortcut.Youcansavecasesinanyfolder,andswitch
betweendifferentfoldersatanytime.Runsareautomaticallysavedaspartofacase.
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DATAREQUIREMENTSCHAPTER3

TorunBEN,youentercertaindata,includingtheentity’staxstatusandstate;thedatesfor
penaltypayment,noncompliance,andcompliance;andthecompliancecostestimatesandestimate
dates.BENprovidesstandardvalues—whichyoucanmodify—fortax,inflation,anddiscount
rates,aswellasthecapitalequipment’snumberofreplacementcyclesandusefullife,andtheone
timenondepreciableexpenditure’staxdeductibility.Thischapterexplainsthesevariables(inthe
orderinwhichyouentertheminBEN),coveringthecriteriafordevelopinginputvaluesandthe
basisforthestandardvalues.Eachexplanationalsostateshowachangeineachvariable’svaluewill
affecttheeconomicbenefitresult,assummarizedbelow(holdingallothervariablesconstant).

DirectionImpacton
InputItemofChangeEconomicBenefit

MarginalTaxRateincreasedecrease

PenaltyPaymentDatelaterincrease

CostEstimatesincreaseincrease

NoncomplianceDatelaterdecrease

ComplianceDatelaterincrease

Discount/CompoundRateincreaseincrease

NumberofReplacementCyclesincreaseincrease

UsefulLifeofCapitalEquipmentincreasedecrease

ProjectedRateforFutureInflationincreasevaries

CostIndexforInflationPCItootherindexvaries

Tax-DeductibilityofOne-Time,taxdeductibletoincrease
NondepreciableExpenditurenottaxdeductible
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A.CASESCREEN

ThecasescreenshownbelowiswhatyouseewhenyoufirstopenBEN.Thisiswhereyou
enterthefollowingvariables:casename,office/agency,analystname,entitytaxstatus,state,
marginaltaxrate,penaltypaymentdate,andrunname.Itisalsowhereyouconsiderquestionsof
competitiveadvantage.Therightsideofthecasescreeniswhereyoucreate,edit,calculateand
removemns.

r
Case.-Runs
CaseName:NewRun:
jExampleCase

I---

Region.-
.

.-

jReciionl

Analyst:.
ExistingRuns:.

j.Analyst
---

.TestRun2--CD1/1/98
Taxes

Erity-.-..
.--

(.Not-Fot-Profit..
.Enter/Edit

iCCorporation..•.
I

rFor-Profit0therthanC-Corporation..
.

--

-I.Copy -

.State:.•-...-
.-..-

jMACustomizeTaxesi-...:Renove

raxesHaveeencustomize.....--

ompetitieAdvantage...
:

PenaltyPaymentDate:I011998I..-

1.CaseName,Office/Agency,AnalystName

Casename,office/agency(formerlyEPARegion),andanalystnamearethefirstthreeinputs
inBEN.Theyareforreferencepurposesonlyanddonotaffectthecalculation.Eachofthemwill
appearalongwiththecurrentdateonthebottomofeverypageoftheresults.
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a.CaseName

CasenameisthefirstinputinBEN.Thisnamecanbeanylengthandcancontainletters, spaces,punctuationandnumbers(althoughyoumaynotleaveitblank).Itwillappearalongwith thecurrentdate,analystname,andEPAregiononeachpageoftheresults.Sinceitssolepurpose isdocumentation,thislabelcancontainanythingyouchoose.Itcanreflecttheviolator’.snameor acharacteristicofthespecificcase(e.g.,“PaymentonJuly15,1999”).Eachcasecancontain severalruns,soyouwillnotneedtoalterthecasenametosaveindividualcalculations.

b.Office/Agency

Likecasename,office/agencyisforreferencepurposesonly(althoughyoumaynotleaveit blank).Itwillappearalongwiththecurrentdate,casename,andanalystnameoneachpageofthe results.ApulldownmenutotherightofthecelllistsalltenEPAregions,EPAheadquarters,and theoptionof“other.”Youmayalsotypeinadifferententry.

c.AnalystName

Likecasenameandoffice/agency,analystnameisforreferencepurposesonly(althoughyou maynotleaveitblank).Thisnamecanbeofanylengthandcancontainletters,spaces,punctuation andnumbers.Itwillappearalongwiththecurrentdate,casename,andEPAregiononeachpage oftheresults.‘Itcanbeanythingyouchoose,butitismostappropriatesimplytoenteryourown name.

2.EntityType,State,CustomizedTaxRate

BENneedstoknowtheviolator’staxratetocalculateeconomicbenefits,ascompliance costsareusuallytax-deductible.Becausetax-deductibleexpensesanddepreciationassociatedwith capitalinvestmentsreducetaxableincometheyresultintaxsavings.Thehigherthetaxrate,the higherthetaxsavings,andthereforethelowertheeconomicbenefitofnoncompliance.BENuses themarginaltaxratetoaccountforthetaxeffectsofcompliancecosts.Changingtheviolator’sstate ortaxstatuschangestheviolator’smarginaltaxrateandthusalterseconomicbenefit.

a.EntityType

BENasksyoutodesignatethetaxfilingstatusoftheentity.Thethreeoptionsare:Not-For Profit,C-Corporation,orFor-ProfitOtherthanC-Corporation.Choosingthecorrecttaxstatusis critical,becauseitdeterminesBEN’sapplicationofthetaxrateandthediscount/compoundrate. BENwilldefaulttoC-Corporationstatus.
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AC-CorporationfilesafederaltaxForm1120orForm1120-A.Thesecompaniesaretaxed
atcorporateincometaxrates.VirtuallyallpubliclytradedcompaniesareC-Corporations,butsmall
privatelyheldfirmscanalsobeC-Corporations.

For-profitentitiesotherthanC-corporationsmaybeS-corporations,partnerships,orsole
proprietorships(e.g.,acornergrocerystore).Theseentitiesfilefederaltaxreturnsotherthan1120
or1120-A(e.g.,anS-corporationfilesaForm1120-SandaScheduleKforeachshareholder).The
incomeandexpensesoftheseorganizationsaredividedamongtheshareholdersandreportedontheir
individualincometaxreturns.Incomeisthereforetaxedattheindividualincometaxrate.

Not-for-profitentities,suchasmunicipalities,publicauthorities,andcharitableorganizations,
generallyhaveatax-exemptstatus.Whenyouindicatethattheviolatorisanot-for-profitentity,
BENsetsthemarginalincometaxratetozero.(Althoughrare,certainnot-for-profitcompaniesare
subjecttotaxation.Youshouldverifythestatusofthenot-for-profitinquestionandadjustthetax
ratesaccordingly.)

b.State

Thisisthestateinwhichtheentityconductsthemajorityofitsbusiness,whichisnot
necessarilythestateinwhichitisincorporated.SelectingthecorrectstateisimportantbecauseBEN
usesstate-specifictaxratesinitscalculations.Thepull-downmenulistsallfiftystatesplus“AVG”
and“BEN.”“AVG”isanaverageofallstatetaxrates(appropriateifthenonoompliantfacilities
spanseveralstates).“BEN”issimilarto“AVG”,butinsteadofadjustingthestateaverageeach
year,itusesonestateaveragefortheperiod1987-1992andanotherfor1993andbeyond.This
optionisappropriateonlyforreplicatingpriorcalculationsfromtheDOSversionofBEN,which
usedtheseratesasitsstandardvalue.

c.CustomizedTaxRate

Afteryouhaveenteredthetaxstatusandstateoftheviolator,BENwillautomatically
calculatethecombinedmarginalincometaxrate.Themarginaltaxrateisthefractionofthelast
dollaroftaxableincomethatadefendantwouldpaytofederalandstategovernments.BENusesthe
marginaltaxrate,nottheaveragetaxrate(i.e.,totaltaxdividedbytotaltaxableincome),because
themarginaltaxrateistheratethatappliestoincrementalchangesintheviolator’stax-deductible
expenses.

Statetaxratesmustbeadjustedtoreflectthefactthatyoucandeductstatetaxesfromfederal
taxableincome.Theadjustmentismadebymultiplyingthemarginalstatetaxratebyafactorequal
tooneminusthemarginalfederaltaxrate,asshowninthefollowingformula:

Combinedtaxrate=Federalrate+[Stateratex(.1-Federalrate)]
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Stateincometaxesdonotincludesalestax,inventorytax,chartertax,ortaxesonproperty.
One-timetaxpayments,suchastaxesonthepurchaseofequipment,shouldbeincludedinthe
capitalinvestmentorintheone-timenondepreciableexpenditure.Ifthetaxrecursregularly,then
itshouldbeincludedintheannuallyrecurringcost.Forexample,salestaxwouldbeincludedinthe
capitalcostwhilepropertytaxwouldbeincludedintheannualcost.

Youmayhaveinformationthatsupportstheuseoftaxratesotherthanthosesuppliedbythe
BENmodel(e.g.,theentitywasnotsubjecttothehighestmarginalrate).Inthesesituationsyou
canmodifytheannualratesindividuallybypressing[CustomizeTaxes].Thetaxcustomization
windowshownbelowwillappearandyoucansimplytypeinyourcustomizedvalues.

t

Combined=Federal+EState1-Federal))

FederalMCombined
13874.0%3.540.30%
198834.0%35%40.30%
138334.0%S.540.30%
199034.0%9.5%4030%
19314.0%35%40.30%
19324.0%9.540.30%
183335.0%ø9.5%41.20%
19345.09.5%41.20%
19355.0%3.5.41.20%.
1936.OY3.5%41.20%

ote:Changingentityorstateontheprevious
screenwillresultinlossoftaxcustomization.

ancel

The“TaxesHaveBeenCustomized”boxonthecasescreenwillbecheckedwhen
modificationshavebeenmadetothetaxrates.Similarly,thisinformationwillappearintheBEN
runresultsandprint-out.Notethatoncetaxratesaremodified,re-designationofthestateorentity
taxstatuswillresultinalossofthecustomizedinformation.

3.CompetitiveAdvantage

BEN—oranycomputermodel—isincapableofcalculatingeconomicbenefitfromillegal
competitiveadvantage,leadingtoapossibleunderestimateofeconomicbenefitincertaincases.
ThereforeBENprovidesa[CompetitiveAdvantage]buttonandasksquestionsforcaseattributes
indicativeofillegalcompetitiveadvantage,providingsuggestionsforfurtherresearchandanalysis.
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Youmustreadthecompetitiveadvantagescreenandpress[OK]beforeBENwillallowyou tocreatearun.

J
I-I
rD
I-

....

rHaviaatordevelopedoroldnewproductsoreivicehIIeinnoncompance 7

rCouLdvioLatorhavecompliedcost-effectivelybyreducingoutpuk/Lhoughput?

0K____lCnceI

BelowaretheresponsesthatappearinBEN’sresultsifyoucheckaquestionbox.

1.Didviolator‘snoncomplianceallowittobeginproductionorsalessoonerthanitshould? Violatormayhavereceived“early-moveradvantage”bybeginningproductionorsalessoonerthan itshould.

2.Didviolatorsellprohibitedproducts?
Violator’snetprofitsfromillegallysoldproductsmayconstituteeconomicbenefit,andifthe violatorcontinuestosellsimilarnow-legalproductsinsamemarket,thenlastingmarketshareeffect mayconstituteanadditionalbenefit.

3.ArecompliancecostsasignfIcantpercentageoftotaiproductioncosts? Violatormayhavebenefittedfrommarketsharegainsbyundercuttingitscompetitorsthroughprice advantagesfromnoncompliance..

4.Doesviolatorseliproductsthatcandevelop“brandloyalty“orhighswitchingcosts? Violatormayhavebenefittedfrommarketsharegainsbecauseitsellsproductsthatcandevelop “brandloyalty”orhighswitchingcosts.

5.Hasviolatordevelopedorsoldnewproductsorserviceswhileinnoncompliance? Violatormayhavegained“earlymover”marketshareandbeenabletodiscouragecompetitorsby keepingpriceslow,sinceitdevelopedorsoldnewproducts/serviceswhileinnoncompliance.
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6.Couldviolatorhavecompliedcost-effectivelybyreducingoutput/throughput?
Incrementalnetprofitfromhigheroutput/throughputcouldconstituteeconomicbenefit,since violatorcouldhavecompliedcost-effectivelybyoutput/throughputreduction.

Ifyouansweraffirmativelytoanyofthesequestions,furtherresearchandanalysisis necessarytodeterminethefullextentoftheviolator’seconomicbenefit.Youmightwishtoconsult U.S.EPA’sguidanceonillegalcompetitiveadvantage,orcontactEPA’senforcementeconomics supporthelpline,at888-ECONSPT(326-6778).

4.PenaltyPaymentDate

Thepenaltypaymentdateisthedateyouexpecttheviolatorto.paythecivilpenalty.Dates maybeenteredasmonth/day/year(i.e.,7/31/98)orwrittenout(i.e.,July31,1998).BENwillaccept two-digityears,butfour-digityearsarepreferable.Youmustenterdatestotheday.

BENautomaticallycalculatesthefinaleconomicbenefitasofthepenaltypaymentdateand assumesthattheviolatorearnsareturnonthebenefituntilthatdate.Therefore,thebenefitfigure increasesforlaterpenaltypaymentdates,holdingallothervariablesconstant.

Aconsiderabletimelagoflenoccursbetweenwhentheviolatorsignstheconsentdecreeand whenitactuallypaysthepenalty.Iftheviolatoriswillingtotransfertheentirepenaltyfiguretoan interest-bearingescrowaccountonadatebeforeentryoftheconsentdecree,thisescrowdatemay beusedasthepenaltypaymentdate.Uponentryoftheconsentdecree,theescrowedpenaltyplus anyinterestshouldaccruetotheenforcementagency.

Youshouldbecertainthattheviolatorknows:(1)thepenaltypaymentdateusedinyour economicbenefitcalculation;and,(2)thatifthepenaltypaymentdateisactuallylaterthanyouhave assumed,theeconomicbenefitwillbehigher.Ontheotherhand,iftheviolatorsettlesthecaseand paysitspenaltypriortothedateyouusedinyourcalculation,orifitagreestoescrowtheeconomic benefitamount,thebenefitcomponentofthepenaltywillbelower.Byconveyingthisinformation earlyinanegotiationwithaviolator,youwillgivetheviolatoraddedincentivetosettlepromptly. Inaddition,thisapproachwillallowyoutoavoidgivingtheviolatorany“unpleasantsurprises” shouldyouneedtoincreasethebenefitcomponentasaresultofadelayinthesettlement.

5.Creating/Adding,Copying,andRemovingRuns

Youmustcreatearunbeforeyoucanentercompliancecostinformation.Toaddanewrun, entertherunnameunder“NewRun:”andpress[AddJ.BENwillsavethenewrunandlistitunder “ExistingRuns.”Runnamescanbeanylengthandincludeanyletter,punctuationornumber.Each casemaycontainmultipleruns.
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Tocopyanexistingrunselecttherunyouwishtocopyfromthelistofexistingrunsand
press[Copyl.Awindowwillappearaskingyoutoenteranameforthenewrun.Notworunscan
havethesamename.Enterthenewnameandpress[OK]tosavethenewrunor[Cancel]todelete
it.Thecopywillcontainalloftheinformationfromtheoriginal.Copiesareparticularlyuseful
whenmakingonlyminorchangesincostinformationfromruntorun,becausetheycancarryover
consistentdata.

Toremovearunselectitfromtheexistingrunwindowandpress[Remove].Awindowwill
appearaskingyouifyouaresure.Press[Yes]andtherunisdeleted.RememberthatBENdoesnot havea“trashbin”toholddeletedruns,soyouwillhavenowaytoretrievearunonceyouhave removedit.

B.RUNINPUTSCREEN

Toaccesstheruninputscreen,selectarunandpress[Enter/Edit],orsimplydoubleclick ontherunname.Hereyouentercostestimatesforthreepossiblecompliancecomponents:capital investments,one-timenondepreciableexpendituresandannuallyrecurringcosts.Eachcost componentrequiresacostestimateandanestimatedate.Atthebottomoftherunscreenyoumust enterthenoncomplianceandcompliancedates.

-

x

CompIinceComponents-.

CostEtimatEstiateDat

CapitalInvestment:$1,000.0001101-Jan-i932

One-Time,Nondepeciablependiture:jsi00.000
I[niS32J

uaHyReringJsi0.0001101ian-1392

Dates

[Noncomplianc:I011932I
ComplianceI011397

OKOptionsCancelj
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1.ComplianceCostComponents

Thisiswhereyouenterthecostsoftheequipment/labor/activitiesnecessarytoachieve
compliance.Engineersandtechnicalstaffinyourenforcementprogramareusuallyawareofwhat
reasonablecostsmightbeforpollutioncontroltechnologiesandremedialactivities,andmightalso
knowofstandardcostinformationthatexistsinpublications.Anotherpotentialsourceof
informationistheviolator,whomightwillinglygiveyoutherequireddata.Otherwise,youcantake
anumberoflegalapproachestoobtainthedatafromtheviolator.TheEPAusuallyhasauthority
torequestthenecessaryinformation.Withalegalissuelikethisone,theappropriateattorney(s)
shouldalsobeconsulted.Incaseswherecostdataisavailable,buttherequiredcompliance
measuresarestillunclear,twogeneralguidelineswillassistyou:

(1)Thebestevidenceofwhattheviolatorshouldhavedonetopreventtheviolationsiswhat
iteventuallydid(orwilldo)toachievecompliance.Thisruleisinstructiveinthosecaseswherethe
violatormayappeartobeinstallingamoreexpensivepollutioncontrolsystemthanEPAstaff
believeisnecessarytoachievecompliance.Insuchsituations,thepropercostinputsintheBEN
modelareusuallystillbasedontheactual(moreexpensive)systembeinginstalled.Thisisbecause
theEPAshouldnotsecondguessthebusinessdecisionsofaviolator.Aviolatoroftenwillhave
soundbusinessreasonstoinstallamoreexpensivecompliancesystem(e.g.,itmaybemorereliable,
easiertomaintain,orhavealongerusefullife).

(2)Costsnottrulyassociatedwithpollutioncontroleffortstoremedytheviolationsalleged
inthecomplaintshouldbeexcludedfromBENinputs,buttheviolatormustpresentconvincing
evidencethatthecostswerenotassociatedwiththeoperationofthepollutioncontrolsystem.For
example,iftheviolatorisaddingadditionalcapacitytohandlçawastestreamfromanewproduction
line,theincrementalcostsassociatedwithtreatingthenewwastestreamshouldnotbeincludedin
theBENrun(basedontheassumptionthattheadditionalcapacityfortreatmentofwastesfromnew
productionwasnotneededtoachievecomplianceunderpreviouslevelsofproduction).Similarly,
iftheviolatorisaddingcapacitytoaccommodatenormalanticipatedbusinessgrowth,andon-time
compliancewouldnothaveentailedsuchadditionalcapacity,thenyoushouldexcludethe
incrementalcostsoftheadditionalcapacity.

Youmayentercompliancecostswithorwithoutcommasordollarsigns.BENwillaccept
decimalsbutwillroundtheamounttothenearestwholedollar.Enterazeroforanycomponent
categorywhereexpenseswouldnotbeincuned.Allelsebeingequal,largercompliancecostswill
resultinahighereconomicbenefitofnoncompliance.

a.CapitalInvestment

Thecapitalinvestmentcostestimateshouldincludealldepreciableinvestmentoutlays
necessarytoachievecompliance.Generallytheseareexpenditurestheviolatordelayedmaking
(althoughtheycouldsometimesbeavoidedaltogether).Enterazeroifnocapitalinvestmentwas
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requiredforcompliance.Holdingallotherinputsconstant,theeconomicbenefitfromdelaywillbe
greaterforlargercapitalinvestmentoutlays.

Depreciablecapitalinvestmentsaremadeforthingsthatwearoutsuchasbuildings,
equipmentorotherlong-livedassets.Notethatlandisnotadepreciablecapitalinvestment;land
costsshouldinsteadbeinputasaone-timenon-depreciableexpenditure.Typicalenvironmental
capitalinvestmentsincludegroundwatermonitoringwells,stackscrubbers,andwastewatertreatment
systems.Inestimatingcapitalcost,keepinmindthisincludesallcostsassociatedwithdesigning,
installing,shipping,andpurchasingthenecessaryequipment(includingsalestax)andassociated
facilities.

Ifthecapitalinvestmentisavoided(i.e.,theviolatorisnotjustdelayingmakingthe
investment,butwillnevermaketheinvestment),afterenteringalltherequiredinformationonthe
runinputsscreen,ontheoptionsscreenuncheckthe“Delayed,NotAvoided”boxandsetthe
replacementcyclesto0.(Ifareplacementcyclehasalsobeenavoided,thenretainthedefaultcycle
of1.)

Ifyouhavecapitalinvestmentcostswithsignificantlydifferentcostestimatedates,you
shouldperformseparaterunsforeach,whichyoucanaddtogethertoproduceatotaleconomic
benefitresult.

b.One-Time,NondepreciableExpenditure

Thiscategoryincludescomplianceexpendituresthatneedtobemadeonlyonceandarenon-
depreciable(i.e.,donotwearout).Enterazeroifnoone-timenondepreciableexpenditurewas
requiredforcompliance.Holdingallotherinputsconstant,theeconomicbenefitfromdelaywillbe
greaterforlargerone-timenondepreciableexpenditures.

Suchanexpenditurecouldbepurchasingland,settinguparecord-keepingsystem,removing
illegaldischargesofdredgedandfillmaterial,disposingofsoilfromahazardous-wastesite,or
initialtrainingofemployees.However,iftrainingorrecordkeepingmustoccurovertimeand
regularly,thesecostsshouldbeenteredasannuallyrecurringcosts.Iftheone-timenondepreciable
expenditureinvolvedisavoided(i.e.,theviolatorisnotjustdelayingmakingtheexpenditure,but
willnevermaketheexpenditure),ontheoptionsscreenuncheckthe“Delayed,NotAvoided”box.

Mostone-timenondepreciableexpendituresaretax-deductible;withtheprimaryexception
beingpurchasesofland.Landisanassetand,therefore,cannotbedeductedasanexpensefrom
taxableincome.BENassumesthattheexpenditureistax-deductibleunlessotherwisespecified.To
changethisassumptionuncheckthe“TaxDeductible”boxontheoptionsscreen.
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c.AnnuallyRecurringCosts

Annuallyrecurringcostsarecostsassociatedwithoperatingandmaintainingpollution
controlequipment.Enterazeroifno(additional)annualcostswererequiredtooperatethe
necessarypollutioncontrolequipment.Holdingallotherinputsconstant,theeconomicbenefitfrom delaywillbegreaterforlargerannuallyrecurringcosts.

Thiscostestimateshouldreflecttheaverageannualincrementalcostofoperatingand/or
maintainingtherequiredenvironmentalcontrolmeasures.Theseexpendituresshouldincludeany
changesinthecostoflabor,power,water,rawmaterialsandsupplies,recurringtrainingof employees,andanychangeinannualpropertytaxesassociatedwithoperatingtheneworimproved pollutioncontrolequipment.Notethatannuallyrecurringcostsmaybenegativeifcompliance increasesefficiency.Includeanyleasepaymentsforequipment,butnotexpensessuchasannualized capitalrecovery,interestpayments,ordepreciation.

Anyoperatingandmaintenance(O&M)offsettingcreditsshouldalsobeconsideredin determiningtheincrementalannualcosts.SuèhcreditsmightrepresentactualO&Mcostsavings: heatrecovery,productorbyproductrecovery,andsoforth.Tobeincluded,suchsavingsmustbe provenbytheviolator,notjustasserted.Forexample,theinstallationofnewpollutioncontrol equipmentmayreducecertaincosts(suchassludgedisposal)associatedwithoperationsduringthe noncomplianceperiod.IftheresultingincrementalO&Mcostisnegative,thenetcostsavingsmay beusedindeterminingannualcosts.Creditisgivenonlyforannuallyrecurringcostsavingsthatare bothdocumentedanddirectlyrelatedtocompliance.

Annualcostsmustbeequalforeachyearoftheviolation,differingonlybyinflation,toenter themintoBEN.Iftheyvaryonlyslightly,youcanenteranaverageestimateofthedifferentyearly figures.Iftheyvarysignificantly,thenyoucancreateseparaterunscorrespondingtothedifferent yearsoftheviolation.Eachrun’snoncomplianceandcompliancedatesshouldreflectthebeginning andendingdatesfortheyearofthespecificannualcost.

Iftheannualcostsaredelayed,andnotavoided,thenenterthemasone-timenondepreciable expenditures.Youcaneitherentertheentiresumoftheannualcoststhathavebeendelayedover theentirenoncomplianceperiod,oryoucancreateaseparaterunforeachyearofdelayedcosts. Eitherway,thenoncompliancedateshouldbethemidpointofwhentheannualcostsshouldhave beenincurred(i.e.,themidpointoftheentirenoncomplianceperiod,orthemiddleoftheyear),and thecompliancedateshouldbethemidpointofwhenthecostswereorwillbeincurred.

2.CostEstimateDates

Eachcostestimateneedsadate,reflectingthedateonwhichtheestimateispremised.Dates maybeenteredasmonth/day/year(i.e.,7/31/98)orwrittenout(i.e.,July31,1998).BENwillaccept two-digityears,butfour-digityearsarepreferable.Youmustenterdatestotheday.Ifyoudonot
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havedateinformationtotheday,usethedaythatfallsinthemiddleofthetimeframeyouhave.
Forexample,ifallyouknowisthattheestimatewasmadeinMayof1998,useMay15,1998asthe
estimatedate.Ifallyouknowisthattheestimatewasmadein1998,useJuly1,1998asthe.estimate
date.Ifyouhavemultiplecostsforthesamecomponentwithdifferentdollar-years,enterthemas
separateruns,andsumtheresults.

3.NoncomplianceandComplianceDates

Foralldatesyoucanuseanyformat,butbesuretoentertheyear,month,andday.(Ifyou
donotenteraday,BENwillassumethefirstdayofthemonth.)Also,BENwillnotacceptanydates
beforeJuly1,1987.

Thenoncompliancedateisgenerallywhenthefirstviolationoftheenvironmental
requirementoccurred.BENusesthisastheproxyforwhentheviolatorshouldhaveactually
incurredtheexpendituresnecessaryforcompliance.Sincecomplianceexpendituresmustoften
occurfarinadvanceofactuallegalcompliance,itishighlyconservativetousethedatebywhenthe
violatorshouldhavecompletedinstallationofthenecessarypollutioncontrolequipmentandhad
suchequipmentfullyoperational.Thebenefitfromdelayedand/oravoidedexpendituresgenerally
increaseswiththelengthofthedelayperiod.Anearliernoncompliancedate(holdingthe
compliancedateconstant)will,invirtuallyallcases;increasethebenefitfigure.Hence,ifyouwere
tousetheactualdatewhenthecomplianceexpenditureswouldhavebeenincurred—ifthis
informationwereavailable—theeconomicbenefitwouldbesubstantiallyhigherthanhowEPA
typicallycalculatesit.

Thecompliancedateiswhentheviolatorcameintocompliancewithenvironmental
requirementsorthedatewhenyouexpecttheviolatortoachievecompliance.BENonceagainuses
thisastheproxyforwhentheviolatoractuallydid—orwill—incurtheexpendituresnecessaryfor
compliance.Thedatewhentheequipmentwasinitiallyinstalledisnotnecessarilysufficient:the
violatorneedstobeincompliance(forconsistencywiththenoncompliancedate),andhavealready
incurredallofthecapitalandone-timecostsandstartedtoincurtheannualcosts.(Oftena
significantamountoftimeisrequiredto“break-in”theequipmentandadjustit;thusthecompliance
dateiswhencomplianceisactuallyachieved.)

RememberthoughthatBENisultimatelyconcernedwithfinancial—notlegal—dates:
yourobjectshouldbeto“followthemoney.”(Inanextremeexample,ifaviolatorweretoinstall
therequiredcapitalequipment—yetforsomereasonnotoperateit—thenforthepurposesof
BEN’scalculationsofthecapitalinvestmenteconomicbenefittheviolatorisincompliance.)Using thelegaldatesofnoncomplianceandcompliancecanbeausefulproxy,andwillkeepthe
noncompliancetimeperiodthecorrectlength,butitwillgenerallyunderestimatethetrueeconomic
benefit(sincethenoncomplianceperiodisbeingartificiallyshiftedclosertothepenaltypayment
date).
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Notethatineconomicbenefitanalyses,thecompliancedatemustoccurafterthe
noncompliancedate.Alatercompliancedate(holdingthenoncompliancedateconstant)will,in
virtuallyallcases,increasetheeconomicbenefitfigure.IfyouarerunningBENtocalculatethe
after-taxnetpresentvalueofan“earlycompliance”supplementalenvironmentalproject,thenenter
thedatewhentheviolatorwillcomplyearlyasthenoncompliancedate,andthedatewhenthe
violatorisrequiredtocomplyasthecompliancedate.

ThedatesareamajorconsiderationintheBENanalysis.Astheintervalofnon-compliance
increases,theeconomicbenefitgenerallyincreases.Foreachmonththattheviolatordelays
compliance,itdelayscapitalandone-timecostsandavoidsoperationandmaintenanceexpenses.
Inpractice,theperiodofviolationissometimesnotclear.Provingtheentireperiodofviolation
mightencounterevidentiaryproblems.ItmightbehelpfultoperformseveraldifferentBENruns
toshowtheimpactofdifferentviolationperiodsoneconomicbenefit.

Althoughastatuteoflimitationsmayapplyinyourcase,itshouldgenerallyaffectonlythe
maximumpenaltyyoucanassess(i.e.,thestatutorycap).Sinceyouareonlytryingtocalculatethe
amounttheviolatorgainedbyviolatingthelaw,youmaygobeyondanystatuteoflimitations,as
longasyoudonotexceedthestatutorycap.Shouldyourcasegototrialorhearing,youshould
consultyourlegalstaffbeforegoingforwardwithabenefitamountbasedontheearlierviolations.

AnotherpointtokeepinmindisthatasofthedatetheBENanalysisisperformed,the
violatormightnotyetbeincompliance.Therefore,youmustmakeanassumptionregardingthedate
ofeventualcompliance.IndiscussionswiththeviolatorabouttheBENcalculation,youshouldbe
explicitaboutyourcompliancedateassumption.Youshouldthenmakecleartotheviolatorthat
furtherdelaysincompliancewillyieldahighereconomicbenefit,andthusahigherpenalty.
Conversely,earliercompliancewillyieldalowerpenalty.Byconveyingthisinformationupfront,
youwillgivetheviolatoraddedincentivetocomplyearly,andwillalsoavoidhavingtogivethe
violatorany“unpleasantsurprises”shouldyouhavetoincreasethebenefitcomponentofthepenalty.

C.OPTIONS

ThestandardvaluesinBENareupdatedannuallytoreflectchangesininterestrates,taxlaw,
andsoforth.Althoughthesevaluesareupdated,theassumptionsuponwhichtheyarebasedremain
thesame.Ifthecaseyouareanalyzingissignificantlydifferentfromthatrepresentedbythe
standardvalues,youmaywishtocustomizesomeoftheoptionalinputs.Inparticularlycomplicated
cases,youmightalsowanttoconsulttheEPAhelpline(888-ECON-SPT).

TheoptionsscreenallowsyoutOmodifythediscount/compoundrate,costindicesfor
inflation,numberofreplacementcycles,whetheracostisdelayedoravoided,theusefullifeof
capitalequipment,futureinflationrate,andthetaxdeductibilityofone-timenondepreciable
expenditures.Youshouldcustomizethesevariablesonlyifyouhavereliableinformationto
substantiatethechange.
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1.DiscountICompoundRate

Tocomparetheon-timeanddelayedcompliancecostsfromdifferentdatesinacommon measure,BENadjustsbothstreamsofcosts(i.e.,“cashflows”)forinflationasofthedateofinitial noncompliance.Afterdeterminingtheinitialeconomicbenefitasofthenoncompliancedate(i.e., the,differencebetweentheon-time-casepresentvalueandthedelay-casepresentvalue),BEN compoundsthisamountforwardtothepenaltypaymentdate.Toperformthesepresentvalue calculations,BENmustemployadiscount/compoundratethatreflectstheviolator’s“timevalueof money.”

Forafor-profitentity’sdiscount/compoundrate,BENusestheweighted-averagecostof capital(WACC)foratypicalcompany,reflectingthecostofdebtandequitycapitalweightedbythe valueofeachfmancingsource.Acompanymustonaverageearnarateofreturnnecessarytorepay itsdebtholders(e.g.,banks,bondholders)andsatisfyitsequityowners(e.g.,partners,stockholders). WhilecompaniesoftenearnratesinexcessoftheirWACC,companiesthatdonotonaverageearn atleasttheirWACCwillnotsurvive(i.e.,theirlenderswillnotreceivetheirprincipaland/orinterest payments,andtheirownerswillbedissatisfiedwiththeirreturns).TheWACCrepresentsthereturn
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acompanycanearnonmoniesnotinvestedinpollutioncontrol,or,viewedalternatively,represents
theavoidedcostsoffinancingpollutioncontrolinvestments.Thus,acompanyshouldmakeits
businessdecisionsbydiscountingcashflowsatitsWACC,andBENfollowstheinternalanalysis
acompanywillnormallyperform.

Foranot-for-profitdiscount/compoundrate,BENusesatypicalmunicipality’scostofdebt,
basedoninterestratesforgeneralobligationbonds.

YoucanviewBEN’sdiscount/compoundratecalculationbyselectingthedetailprintouts
afteryoucalculatearun.BENcalculatestherateineachyear,thenusestheaverageoftheannual
rateovertheperiodfromtheyearofinitialnoncompliancethroughtheyearofpenaltypayment.
EachyearEPAappendstheBENmodelsothatitcontainsanotheryearofdatafortheannualrates.

Someviolatorswillargueforratestailoredtotheirindustry,company,orspecificdivision,
or,foranot-for-profitentity,actualbondissuesordebtratings.Ingeneral,youshouldinvolvea
financialanalystorcontacttheU.S.EPAenforcementeconomicstoll-free,helplineat888-
ECONSPT(326-6778)iftheviolatorraisesanissueaboutthecostofcapital.Also,youshould
informtheviolatorthatacase-specificcostofcapitalcouldresultinahigherdiscount/compound
rate,whichwillincreasetheeconomicbenefitresult.

Ifyoucustomizethediscountrate,besuretoenteritasadecimal.BENwillautomatically
convertittoapercentage.

2.InflationIndicesandProjectedInflationRate

Foractualhistoricalinflation,BENadjustseachcashflowfromthedateofthecostestimate
byreferencingalook-uptableofcostindexvalues. 4ThedefaultcostindexisthePlantCostIndex,
fromthemagazineChemicalEngineering.Thisparticularindexmaynotbeappropriateforevery
case.ThusBENoffersapull-downmenuforeachcompliancecomponentlistingotheravailable
costindices.Theinflationrateforeachcompliancecostcategorymaybemodifiedindividually
becausethedifferentcostcategoriesmaybeaffectedbydifferentinflationarytrends.Thetableon
thenextpagesummarizestheoptionalindices.(EPAmodifiestheBENmodeleachyeartoinclude

‘

UnliketheearlierDOSversion,BENnolongerappliesanexplicitinflationrate,althoughan annualizedratecouldbeimputedfromthemodel’sdata.Forexample,supposea$200costestimatefrom 1991mustbeadjustedforinflationtothesamedayin1992.The1991costindexvalueis100,whereasthe
1992indexvalueis103.Thecalculationthemodelperformsis$200*103/100$206(i.e.,multiplying
theoriginalcostestimatebytheratioofthecostindexvaluesfromthedateonwhichthecostisactually
incuned,andthedateonwhichtheestimate’ismade).Theindexchangefrom1991to1992doesrepresent
anannualinflationrateofthreepercent(i.e.,103/100=1.03-10.03),butthemodeldoesnotdirectly
applythisrate.Acalculationthatusestheratiooftheindexvaluesisbothmorepreciseandmoresimple thanonethatcalculatesmultipleannualinflationratesoverdifferentperiodsforhistoricalcosts.
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newdatafromeachindex.)Forprojectedfutureinflation,BENextrapolateseachcostindexforward
intimeataseparateforecastedrate. 5

INFLATIONINDICES

AbbreviationandFullNameDescriptionTypicalApplications

BCIBuildingCostIndexbuildingcosts;basedon1.128tonsgeneralconstructioncosts,
Portlandcement,1,088bd.ft.2x4especiallystructures
lumber,68.38hrs.skilledlabor

BENcurrentBENmodel’saverageofPCI’slast10years;i.e.,replicationofresultsfrom
constantinflationrateaconstant1.8%increaseeachyearcurrentBENmodelversion

CCIConstructionCostconstructioncosts;sameasBCI,generalconstructionprojects,
Indexexcept200hrs.commonlaborespeciallywherelaborcosts

areahighproportionoftotal•
costs

CPIConsumerPriceIndexrepresentativeconsumergoodscompliancesomehow
involvesconsumergoods

ECIMEmploymentCostemploymentcostsfortheone-timenondepreciable
Index:Manufacturingmanufacturingindustryexpendituresorannualcosts

thatcomprisemainlylabor

ECTWEmploymentCostemploymentcostsforwhitecollarsameasECIM,except
Index:WhiteCollarlaborprofessionallabor(e.g.,

.

permits)

PCIPlantCostIndexplantequipmentcostsstandardvalue

InadditiontotheoptionofselectinganalternativetothePCI,BENofferstwootherways
tomodif,’itsinflationadjustments.

First,BENusesaseparateprojectedfutureinflationrateforanyadditionalrecurringcapital
replacementcyclesafterthefirstone.Youcanoverridethestandardvalue,whichisbasedonthe
PCIprojectedrateforfutureinflation.iyoumodifytheinflationrate,besuretoenteritasa
decimal.BENwillautomaticallyconvertittoapercentage.

ThisisbaseduponaconsensusforecastfortheConsumerPriceIndex(CPI)andeachindividual
index’shistoricalrelationshiptotheCPI.TherationaleforthecalibrationoftheotherindicestotheCPIis thattheCPIhaswidelyavailableforecastsforprojectedinflation,buttheothersdonot.
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Second,onthe“SpecificCostEstimates”screen,youcanoverrideBEN’sinflation
adjustmentsforthecapitalinvestmentandone-timenondepreciableexpenditure,andinsteadenter
separateestimatesforthesecompliancecostsasofthenoncompliancedate,compliancedate,and
theinitialrecurringcyclestartdates.Thiscustomizeddataentrycanrepresentanotheralternative
costindex,case-specificinflationassumptions,orentirelydifferentactionsforon-timeanddelayed
compliance.

3.CapitalInvestmentReplacementCyclesandUsefnlLife

Youcanspecifythenumberofreplacementcyclesforthecapitalequipment,andtheuseful
lifeoftheequipment(i.e.,theyearsbetweenreplacementcycles).Aviolatorwhodelaysinstalling
pollutioncontrolequipmentfor,say,fiveyears,benefitsnotonlybydelayingtheinitialexpenditure
fiveyears,butalsobypostponingthesecondandpotentiallysubsequentreplacementcyclesbythe samefiveyears.

TheBENmodeldefaultstoonereplacementcycle,althoughyoucanspecifyasmanyasfive. Becausethepresentvalueoffuturecostsdecreasesrapidlythefurthertheyoccurfromthepresent, additionalreplacementcyclesafterthefirstcycletypicallyhavealmostnosignificantimpactupon theeconomicbenefitresult.

Notallcapitalinvestmentsneedtobereplacedattheendoftheirusefullives.Forexample, groundwatermonitoringwellsorotherequipmentusedtocloseaRCRAsitemaynotneedtobe replaced.Bycontrast,waterandairpollutioncontrolequipmentaretypicallyreplacedsincethis equipmentisgenerallyneededtosupportcompliancefortheforeseeablefuture.Mostcapital investmentswillbereplaced.Inidentifyingequipmentasaone-timepurchase,youshouldbe convincedthattheequipmentwillnotrequirefuturereplacement.Ifthisisindeedthecase,setthe numberofreplacementcyclestozero.

Theusefullifedeterminesthenumberofyearsbetweenreplacementcyc1esEquipmentwith alongusefullifeisreplacedlessfrequentlythanequipmentwithashortusefullife.Assumingthe sameinvestmentcostperreplacementcycle,thetotalpresentvalueofthecostsofreplacementfor thelonger-livedequipmentwouldbelower(sinceeachsubsequentinvestmentoccurslater). Therefore,alongerusefullifereducesthebenefitofdelayingcompliance—holdingallotherinputs constant—althoughthisimpactmightbeoffsetsomewhatiftheshorterusefullifetriggersamore rapiddepreciationschedule.

Ifyourcapitalinvestmentreflectsdifferentpiecesofequipmentwithsignificantlydifferent replacementcyclesand/orusefullives,youneedtocreateseparateBENrunsforthediffering equipment.Youcanaddtogethertheresultsfromthetwocalculationstodeterminethetotal economicbenefit.
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4.Avoidedvs.Delayed

BEN’sdefaultassumptionisthatboththecapitalinvestmentandtheone-time
nondepreciableexpenditurearedelayed,notavoided.Iftheviolatorwillinsteadneverincursuch
compliancecosts,thenuncheckthe“Avoided,NotDelayed”delayedboxes.Also,foranavoided
capitalinvestment,youshouldchangethereplacementcyclesto0,unlesstheviolatorhasavoided
notonlytheinitialinstallationbutalsoitsreplacement.

5.TaxDeductibilityofOne-TimeNondepreciableExpenditure

Mostone-timenondepreciableexpendituresaretax-deductible;withthe-primaryexception
beingpurchasesOfland.Landisanassetand,therefore,cannotbedeductedasanexpensefrom
taxableincome.BENassumesthattheexpenditureistax-deductibleunlessyouuncheckthebox.

D.SPECIFICCOSTESTIMATES

ThespecificcostestimatescreenallowsyoutoviewBEN’sinflationadjustments,which
calculatespecificcostestimatesforcertaindates,extrapolatingfromtheoriginalsinglecostestimate
(whichyouenterontheearlierscreenforcompliancecomponentsdata).Thisscreenalsoallowsyou
tooverrideBEN’scalculationsforthespecificcostestimates.Youreachthespecificcostestimates
screenbypressing[SpecificCostEstimates]atthebottomoftheoptionsscreen.

Alldataexceptforthespecificcostestimatesare“grayedout”,sinceBENallowstoyou
overrideonlythefinalestimates,nottheintermediatecalculations.Changingyourinputsonprior
screens,however,willhaveanimpactonthe“grayed-out”data,unlessyouclick[OK]onthis
screen,whichwilllockinyourinputsonpriorscreens.(BENtakesthisactionbecauseotherwise
itwouldnotknowwhetheryouintendedsubsequentchangestopriorscreenstoaffectthe
customizeddatayouhaveenteredonthisscreen.)Clicking[OK]onthisscreenwillalsovisually
erasealloftheotherdatawhenyoureturntothisscreeninthefuture.(BENtakesthisaction
becauseitdoesnotknowhowmuchoftheotherdatayouincorporatedintoyourcustomizedspecific
costestimates.)

BENdisplaysfourseparatecolumnsofdata,correspondingtothestartdatesoftheon-time
compliancescenario(i.e.,thenoncompliancedate),thedelaycompliancescenario(i.e.,the
compliancedate),theon-timereplacementcycle(i.e.,thenoncompliancedateplustheusefullife
ofcapitalequipment),andthedelayreplacementcycle(i.e.,thecompliancedateplustheusefullife).
Thefirstrowsimplyprovidesthedateforeachscenario,ascalculatedabove.Thenextrowsare
dividedintotwogroupings:thefirstforcapitalinvestments,andthesecondforone-time
nondepreciableexpenditures.
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Eachgroupingstartswitharowforthesinglecostestimateyouoriginallyenteredonthe basicriminputscreen.Thesecondrowthendisplaysthevalueoftheselectedcostindex(thePlant CostIndexisthedefault)asofthecostestimatedate,andthethirdrowdisplaysthevalueforthe samecostindexasthespecificcostestimatedate.Thefinalrow(astheoperatorsignsbetweenthe rowsindicate)isequaltothefirstrowdividedbythesecondrow,multipliedbythethirdrow.

x
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On-TimeOelyOn-TimeOel-
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Ifyouclick[OKIonthespecificcostestimatescreen,exititandthenlaterreturn,allofthe intermediatecalculationswillbeblank,andonlythefinalspecificcostestimateswillappear:

ReasonsformodifyingBEN’scalculationscanincludethefollowing,butbepreparedto-

documentyouractionsandrationale.
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1.SeparateCostEstimatesforNoncomplianceandComplianceDates

Thiscouldreflectseveralscenarios:theviolatorobtainedacostestimateatthe
noncompliancedate,eventhoughitdidnotcomplyuntillater;technologicalchangebetweenthe
noncomplianceandcompliancedatesimpliesthatdifferentcompliancemeasureswereavailableat
thetwodates;or,regulatorychangeovertimemandateddifferentcompliancemeasuresatthe
noncompliancevs.compliancedates.Undersuchscenarios,usethemostrecentdatafortheoriginal
capitalcostestimatesothatitreflectsthedelaycompliancescenario(ensuringthatanyfuturecapital
equipmentreplacementcyclesarecalculatedcorrectly).Then,overridethespecificcostestimate
inthefirstcolumn(i.e.,on-timescenariocompliancestart)withthecorrectestimate.

Intheexamplebelow,theviolatorobtainedacostestimateforrequiredcapitalinvestments
of$100,000atthedateofnoncompliance(January1,1992),butbecauseoftechnologicalchange
itonlyhadtospend$80,000whenitcameintocomplianceonJanuary1,1997.Theuserentered
the$80,000estimate(withanestimatedateofJanuary1,1997)asthecapitalinvestmentcoston
theinitialinputscreen.Thespecificcostestimatescreenthenappearsas:

SPC2:SpecificCostEstimates
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However,hadtheviolatoractuallycompliedontimeitwouldhavefacedacapitalinvestment
of$100,000(theestimateitreceivedin1992),not$75,033(thespecificcostestimateascalculated
fromthe1997estimate).Toreflectthis,theuserchangedtheon-timecompliancespecificcost
estimateto$100,000.

SPC2:SpecificCostEstimates
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2.InflationDataMoreAppropriatethanBEN’s

AlthoughBENoffersmanyotheralternativecostindicesinadditiontoitsdefaultPlantCost
Index,occasionallysomeotherinflationadjustmentmaybenecessary.Ifso,overridewhichever
specificcostestimatesyoubelieveareinaccurate.(Ifyouareusingsomeotherindex,youmight
wanttocreateaspreadsheetthatmimicstheBENscreen,substitutingyourindex’svaluesforthe
onesonthescreen)

Inthefollowingexample,theone-timenondepreciableexpenditureconsistsmostlyof
chemicals.AsubsetoftheProducerPriceIndexforchemicalswillgiveamorepreciseinflation
adjustmentthanthevariousindicesBENoffers.Youcanusethischemicalindextoadjustthe
originalcostestimateforinflationasshowninthetablebelow:

SpecificCostEstimateTransportationEquipmentIndex

On-TimeDelay
(1/1/1992)(1/1/1997)

OriginalCostEstimate100,000100,000

CostlndexValue111.0111.0
asoforiginalestimatedatexx

CostlndexValue111.0116.9
asofspecificcostestimatedate==

SpecificCostEstimate1,000,000105,315

Onceyouhavecalculatedtheappropriatespecificcostestimates,youcanincorporatethem
intotheBENcalculationbyoverridingthevaluesonthespecificcostestimatescreen,asshownon
thenextpage.
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ISSUESTHATARISEWITHBENCHAPTER4

SectionAofthischapterprovidesguidanceforaddressingcommonargumentsmadeby violators.SectionBdiscusseshowtocharacterizemorecomplicatedcompliancescenarios.

A.COMMONVIOLATORARGUMENTS

1.Costofroofonnewtreatmentbuildingshouldbeexcludedsinceroofisnotneededto operatetreatmentsystem.

InvirtuallyallcasesBENshouldincludethecostoftheroofunlesstheviolatorcan conclusivelyprovethatthetreatmentsystemwouldoperatejustaseffectivelyandefficientlywithout theroof(allelsebeingequal)andthattheroofisnotacustomarypartofsuchtreatmentsystems. Aviolatorcanalmostneversupportthisclaim,sinceitmustessentiallyarguethatinstallingaroof wasawasteofmoney(servingnosensiblebusinesspurpose).

2.Costofpaintingwallsandlandscapingtreatmentbuildingshouldbeexcludedsincethey areunnecessaryforcompliance.

Whilesuchitemsmaynotbedirectlynecessarytoachievecompliance,iftheseitemsare normallypartofsuchprojects,thenBENshouldincludetheircosts.Suchexpendituresoften provideintangibleandtangiblebenefits,suchasimprovingtheappearanceofthefacility,reducing erosionanddust,preservingthebuilding,andcreatingamoreattractiveenvironmentforemployees, visitors,andcustomers.Presumablytheseexpenditureswouldhavebeennecessaryforon-time compliance,andhencetheviolatorbenefittedbydelayingthem.
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3.Costofanextra(backup)pumpshouldbeexcluded,sinceitisunlikelyevertobeused.

Whilethepumpmayneverbeused,ifreasonableengineeringpracticewouldincludeanextra
pump(oranyotherbackupsystems),thenBENshouldincludeitscost.Giventhattheviolatordid (orwill)purchasetheextrapump,theburdenisontheviolatortoshowthatitisunnecessaryto achieveandconsistentlymaintaincompliance.Further,evenifthecostoftheextrapumpwere subtractedfromthecapitalinvestment,annualoperationandmaintenancecostsmightneedtobe increasedtoreflectthegreaterimportanceofmaintainingtheexistingpumps.

4Costofbuildingsecondfloorabovetreatmentplantshouldbeexcludedsinceitisused exclusivelyforpurposesunrelatedtocompliance.

Ifthesecondfloordoesnotsupportthepollutioncontrolsystem,thentheincrementalcost ofbuildingthesecondfloormaybesubtractedfromthecapitalinvestment.

5.Costofbuildingtertiarytreatmentsystemshouldbeexcludedsinceonlyprimaryand secondarytreatmentsystemswerenecessarytoremedyviolations.

Ifthetertiarytreatmentsystemreallywasunnecessarytopreventtheviolationsallegedinthe complaint,butratherisnecessaryforachievingcompliancewithfuturestandards,thensubtractits costfromthecapitalinvestment.Recallthatthecapitalinvestmentshouldreflectthepollution controlsystemthatwasnecessarytoremedytheviolationsatthetimeandundertheconditions allegedinthecomplaint.Theviolator,however,mustconvinceEPAthattheadditionalcostistruly unrelatedtoremedyingtheviolationsallegedinthecomplaint.

6.Noadditionallaborisnecessarytooperatenewpollutioncontrolsystem,sinceexisting employeesoperatingoldsystemwilloperateit.

Iftheexistingemployeeswereoperatinganoldpollutioncontrolsystemreplacedbythenew system,thenthisclaimmaybecorrect.Presumablythetotallaborcostsassociatedwiththeold pollutioncontrolsystem(replacedbythenewsystem)arelessthanorequaltothelaborcostsforthe newsystem.Ifthenewsystemismoreefficienttooperate,evenlesslabormayberequired.Your entryforannuallyrecurringcostsshouldreflectthisandcanevenbenegative.

7.Laborcostsfornewsystemarereallyzerobecausewearereassigningworkersfrom anotherpartofplant;thus,sincewearenothiringadditionalworkerstorunsystem,we havenoincrementallaborcosts.

Thisclaimisnotcorrectsincetheemployeeswhowilloperatethenewsystemarenot comingfromtheoldpollutioncontrolsystemthatisbeingreplaced.Rather,theyarecomingfrom
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anotherpartofthefacilityandthefacilitywillbedeprivedoftheproductiveworktheseemployees
weredoing.Iftheviolatorhadcompliedon-time,itwouldhavehadtoshifttheseemployeesto
pollutioncontrolandgivenuptheworktheseemployeesotherwisewouldhavedonesomewhereelse
(e.g.,theproductionline)duringtheperiodofnoncompliance.Thisistheconceptofopportunity
cost:thecostofresourcesforaparticularuseismeasuredbythebenefitlostinforfeitingtheirmost
profitablealternativeuse.

•B.CHARACTERIZINGCOMPLIANCESCENARIOS

1.ViolatorSpends$100,000onSystemthatDoesNotWork.

Theviolatorshouldhavespent$1,000,000toinstallasatisfactorysystem,butinsteadspent
$100,000on-timeforasystemthatdidnotwork.Ifthesystemdidnotresultincompliance,itis
questionablethatthesystem’sexpenditureswereinfactintendedforcompliance.Unlesssomeother
factorispresent,theconectentryforthecapitalcostshouldbe$1,000,000.

Theenforcementteammightfindthattheviolatorhadsomereasonablebasisorjustification
forselectingtheinexpensivetechnology.Iftheviolatorwenttoareputablefirm,thefirm
recommendedthesystemthatfailed,andtheviolator’srelianceontherecommendationwas
reasonable,thenyoushouldoffsettheeconomicbenefitbytheafter-taxpresentvalueofthe
unsuccessfulexpenditure.YoucoulduseBENtocalculatethisoffset,althoughrememberthatthis
isacase-specificjudgementforthelitigationteam.

2.System“Works,“ButIsTooSmall.

Theviolatorspent$100,000on-timeforasystemthatwastoosmalltosolvethepollution
problem,buttheexistingsystemcanbeincorporatedintothefmal,fullysizedsystem.TheAgency
shouldsubtractfromthetotalrequiredinvestmentthe$100,000alreadyspent;theBENcapital
investmentinputwouldbe$900,000.Thereasonforthistreatmentisthattheviolatorgaineda
benefitononlythe$900,000thatitdidnotspend,notthe$100,000itdidspend.

3.SameasScenario2,ButViolatorHasLetterfromGovernmentOfficiaiApprovingSystem.

Whiletheviolatorhasareasonforbeingoutofcompliance,itstillhadthebenefitofusing
the$900,000forotherpurposeswhileitwasinviolation.Thus,BEN’scapitalinvestmentisstill
$900,000.BENis“no-fault”innature.Regardlessofhowgoodtheviolator’sexcuseis,itstillhad
theuseofthe$900,000overtheperiodoftheviolation.Theonlydifferencebetweenthisand
scenario2istheexistenceofanarguableapprovalbytheregulatoryagency,butthisisalegal
distinction,notaneconomicone,possiblyaffectingthegravitycomponentofthepenalty,butnot
theeconomicbenefitcomponent.
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4.ViolatorCompliesinStages.

Theviolatorputpartofthepollutionsystemintooperation(withactualpollutionreduction)
oneyearafterthenoncompliancedateatacostof$200,000.Oneyearlater(andtwoyearsafterthe
noncompliancedate),theviolatorputasecondpieceofthesystemcosting$300,000intooperation
(whichresultedinadditionalpollutionreduction).Threeyearslatertheentiresystemwasin
operation,andthefinalpiececost$500,000.

Ifon-timecompliancecouldhavebeenachievedinonestageinsteadofthree(seetimeline
below),createthreeseparateBENruns,eachwiththesamenoncompliancedate:

•$200,000capitalinvestment,andaone-yearperiodofnoncompliance;
•$300,000capitalinvestment,andatwo-yearperiodofnoncompliance;
•$500,000capitalinvestment,andathree-yearperiodofnoncompliance.

Astheviolatorpaidforeachcomponent,itwasnolongerdelayingthepurchaseofthat
equipment.Addtheresultsfromthethreerunstodeterminethetotaleconomicbenefit.

HYPOTHETICALCOMPLYINGFIRM’STIMELINE
(notadjustedforinflation)

BEN’snoncompliancedate:
7/119Z7/11937117947/1/95
II

DecisionExpenditures
tocomplyfor$1,000,000
on-time

NONCOMPLYINGFIRM’SACTUALTIMEUINE

BEN’scompliancedatesfor.
Run2:

7/1/927/1/937/1/947/1/957/11967/1/977/1/98

DecisionExpendituresExpendituresExpenditures
tocomplyforPartAforPartBforPartC
indelayed$200,000$300,000$500,000
fashion
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5.SystemisOperationalatConclusionofSeriesofExpenditures.

Thisissimilartoscenario4(wheretheviolatorpurchasedandinstalledthevarioussystem
componentsoverthreeyears),exceptthatherethesystemisputintooperationonlyafterallofits
componentsareinstalled,insteadofsequentially.

YoushouldcreateoneBENrunwithacapitalinvestmentof$1,000,000andathree-year
noncomplianceperiod.Thisassumesthaton-timecompliancewouldhavebeenaccomplishedthe
samewayasdelayedcompliance,inthreeseparatestages.Forbothon-timeanddelayedcompliance,
threeyearsarenecessarytocomply,andthereforeiftheviolatorhadcompliedontimeitwouldhave
neededtostartthreeyearsbeforethecompliancedate.

NotethatBEN’scalculationhereisbaseduponthesimplifyingassumptionthatallthemoney
wasspentonasingledate,i.e.,thedaycompliancewasachieved.Insteadofthissimplifying
assumption,youcouldinsteadcreatethreeseparateBENruns,withdifferentnoncomplianceand
compliancedates(yethencethesame-lengthnoncomplianceperiod).Thiswillyieldaslightly
higherBENresult,althoughtheadditionalcomplexitymay.notbeworththeadditionalaccuracy
(especiallyifthenoncomplianceperiodislongrelativetotheperiodoverwhichtheactual
expendituresarespreadout).

September1999

HYPOTHETICALCOMPLYINGFIRM’STU’4ELINE
(notadjustedforinflation)

BEN’snoncompliancedate:
7/1/927/1/937/1/947/1/95

DecisionExpendituresExpendituresExpenditures
tocomplyforPartAforPartBforPartC
on-time$200,000$300,000$500,000

Systemon-line

NONCOMPLVIt’GFIRM’SACTUALTIMELINE

BEN’scp1iancedat
7111927/1/937/1/947/1/957/1/967/1/97711/98

III DecisionExpendituresExpendituresExpenditures
tocomplyforPartAforPartBforPartC

-

indelayed$200,000$300,000$500,000
fashionSystemon-line
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6.PollutionControlEquipmentWillBeLeased,NotPurchased.

Theviolatorisactuallyleasingtheequipmentitneedstocomplyfor$125,000peryear.
Ratherthanenteringthe$1,000,000asacapitalcost,youshouldenterazeroforcapitalinvestment
and$125,000asanannuallyrecurringcost.

7.Complianceis“Cheaper”thanNoncompliance.

Theviolatorcomesintocompliancelateandfindsthatithasbeensavingmoneysinceit
installedthenewtechnology.Thismayoccurbecausethecomplianttechnologyallowstheviolator
torecovermaterialsand/orreduceoperationandmaintenancecosts.BENproducesanegativeresult,
seeminglyconfirmingthattheviolatorwouldhavebeenbetteroffhaditcompliedon-time.Other
factorsmayhavecausedtheviolatortodelaycompliance,orperhapstheviolatorwasunawarenot
onlyofthepotentialcostsavingsfromcompliancebutalsothestatusofitsnoncompliance.

Bewaryofsuchnegativeeconomicbenefitresults!Forexample,theviolatormighthavefelt
thatthenewprocessesandtechnologyneededtocomplywouldhaveadverselyaffecteditsproduct
quality.Inthatcase,theviolatorprobablyrealizedaneconomicbenefitfromnothavingitsproduct
qualityadverselyaffectedbythecomplianttechnology.Thisconstitutesillegalcompetitive
advantage,andtypicallyrequiresadditionalresearchintothealternativecompliancescenariosand
theirfinancialimpacts.

Eveniftheeconomicbenefitreallyisnegative,theenforcementteamshouldcarefully
considertheappropriategravitycomponentofthepenalty,sincetheviolationsmightstillbeserious,
despitethelackofeconomicgaintotheviolator.
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DETAILEDCALCULATIONSAPPENDIXA

ThistechnicalappendixexplainsindetailhowtheBENcomputerprogramcalculatesthe
economicbenefitaviolatorgainsfromdelayingoravoidingcompliancewithenvironmental
regulations.ThefirstsectionisanintroductiontothetheoryandunderlyingassumptionsofBEN.
Thesecondsectionisastep-by-stepexplanationofasampleeconomicbenefitcalculation.

A.THEORYANDOVERVIEW

Economicbenefitrepresentsthefinancialgainsthataviolatoraccruesbydelayingand/or
avoidingpollutioncontrolexpenditures.Fundsnotspentonenvironmentalcomplianceareavailable
forotherprofit-makingactivitiesor,alternatively,adefendantavoidsthecostsassociatedwith
obtainingadditionalfundsforenvironmentalcompliance.(Thisconceptisknownineconomicsas
opportunitycost.)Economicbenefitis“nofault”innature:adefendantneednothavedeliberately
chosentodelaycompliance(forfinancialoranyotherreasons),orinfactevenhavebeenawareof
itsnoncompliance,forittohaveaccruedtheeconomicbenefitofnoncompliance.

Theappropriateeconomicbenefitcalculationshouldrepresenttheamountofmoneythat
wouldmaketheviolatorindifferentbetweencomplianceandnoncompliance.(BENimplicitly
assumesa100-percentprobabilityoftheviolatorpayingthatsumofmoneyintheformofacivil
penalty,butasthatprobabilitydeclines,theamountofmoneyincreasesthatwouldmaketheviolator
indifferentbetweencomplianceandnoncompliance.)Iftheenforcementagencyfailstorecover
throughacivilpenaltyatleastthiseconomicbenefit,thentheviolatorwillretainagain.Because
oftheprecedentofthisretainedgain,otherregulatedcompaniesmayseeaneconomicadvantagein
similarnoncompliance,andthepenaltywillfailtodeterpotentialviolators.Economicbenefitdoes
notrepresentcompensationtotheenforcementagencyasinatypical“damages”calculationfora
tortcase,butinsteadistheminimumamountbywhichtheviolatormustbepenalizedsoastoreturn
ittothepositionitwouldhavebeeninhaditcompliedontime.

Theeconomicbenefitcalculationmustincorporatetheconceptofthe“timevalueofmoney.”
Insimpleterms,adollaryesterdayisworthmorethanadollartodaysinceyesterday’sdollarhad
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investmentopportunities.Thus,thefurtherinthepastthedollaris,themoreitisworthin“present
value”terms.Thegreaterthetimevalueofmoney(i.e.,thegreaterthe“discount”or“compound”
rate),themorevaluepastcostshaveinpresentvalueterms.

Pollutioncontrolexpenditurescaninclude:(1)Capitalinvestments(e.g.,pollutioncontrol
equipment),(2)One-timenondepreciableexpenditures(e.g.,settingupareportingsystem,or
acquiringland),(3)Annuallyrecurringcosts(e.g.,operatingandmaintenancecosts,oroff-site
disposaloffluidsfrominjectionwells).Eachoftheseexpenditurescanbeeitherdelayedoravoided.

sbaselineassumptionisthatcapitalinvestmentsandone-timenondepreciableexpenditures
aremerelydelayedovertheperiodofnoncompliance,whereasannualcostsareavoidedentirelyover
thisperiod.BENdoesallowyou,however,toanalyzeanycombinationofdelayedandavoided
expenditures.

BENderivesaviolator’seconomicbenefitinseveralsteps.FirstBENadjustscompliance
costsfromthecostestimatedatetothedatewhentheywouldhavebeenexpendedhadtheviolator
compliedontime(on-timescenario)andtothedatewhentheywillbeexpendedastheviolator
comesintocompliance(delayscenario).NextBENusesthesecoststocomputethetotalcostof
complyingon-timeandofcomplyinglate,adjustedforinflation,depreciationandtaxes.BENalso
calculatesthepresentvalueofbothscenariosasofthedateofinitialnoncompliance,sothattheycan
becomparedinacommonmetric.ThenBENsubtractsthedelayedscenariopresentvaluefromthe
on-timescenariopresentvaluetodeterminetheinitialeconomicbenefitasofthenoncompliance
date.Finally,BENcompoundsthisinitialeconomicbenefitforwardtothepenaltypaymentdate.

Aviolatormaygainillegalcompetitiveadvantagesinadditiontotheusualbenefitsof
noncompliance.Thesemaybesubstantialbenefits,buttheyarebeyondthecapabilityofBENorany
computerprogramtoassess.InsteadBENasksyouaseriesofquestionsaboutpossibleillegal
competitiveadvantagessothatyoumayidentifycaseswheretheyarerelevant.Ifillegalcompetitive
advantageisanissueyoushouldconsulttheEPAenforcementeconomicstoll-freehelplineat888-
ECON-SPT(326-6778)orbenabel@indecon.com.Ifyouneedlegalorpolicyguidance,please
contactJonathanLibber,theBEN/ABELcoordinatorat202-564-6102,ore-mailhimat
libber.jonathan@epamail.epa.gov.

B.CALCULATIONSANDSPREADSHEET

BENreferencesaMicrosoftExcelTMspreadsheettoperformallofitseconomicbenefit
calculations,althoughyoudonotneedExceltorunBEN.Thedatayouenterintotheprogramis
automaticallytransfenedtothespreadsheet.Thespreadsheetcalculateseconomicbenefitand
returnstheresulttotheprogramforoutput.ThissectionillustratesaBENcalculationbytakingyou
step-by-stepthroughrelevantportionsoftheunderlyingspreadsheet.Italicizedcommentswithin
bracketsareaddedtoexplainthecalculations,andarenotpartofthespreadsheetitself.
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ThespreadsheetisinyourBENfolder(onyourCdriveorwhereverelseyouinstalledBEN),
filename“ben****.xls”.(TheasterisksrepresentthemostrecentyearforwhichEPAhasperformed
updatesforthespreadsheet.)Youmayopenthefile,butithasbeenwrite-protectedtopreservethe
integrityofthecalculations.Thisspreadsheetcontainsnecess.aryformulasandbackground
informationliketaxrates,discountrates,andinflationindices.Thebackgroundinformationwill
beupdatedonceayear,butthecalculationsthemselveswillremainthesame.

1.InputsandVariables

Thefirstsectionofthespreadsheetcontainsthevariablesenteredbytheuser.Thesearea
prerequisiteforthecalculations.ThefollowingpagelistsBEN’sbasicinputs,alongwithinputs
fromanexamplecase.

Taxratesarecontainedinthespreadsheetastablesthatcontaincorporateandindividualtax
ratesandstatetaxratesfrom1987to2010,(withratesforfutureyearsassumedtoremainthesame).
Annualupdateswillkeeptaxratescurrentandaddfutureyears.Whenyoudesignateastateandtax
statusfortheviolator,BENfindstheappropriatefederalandstatetaxratesandcalculatesa
combinedtaxrate.Statetaxesaredeductiblefromfederaltaxableincome,sothecombinedtaxrate
calculationis:

Combined=Federal+(State*(1-Federal)).

ThespreadsheetalsocontainsatablefortheBCI,BEN,CCI,CPI,ECIM,ECIWandPCI
inflationindices.(SeeChapter3foracompleteexplanationofthesedifferenceindices.)Inflation
indicesaremoreprecisethananannualinflationrate,buttheyrequireanindexvalueforevery
relevantmonth.Therefore,BENcontainsadatabaseofmonthlyindexvaluesforeveryindexfrom
1987to2029.Annualupdateswillkeepindicescurrentandaddfuturevalues.Forprojectedfuture
inflation,BENextrapolateseachcostindexforwardintimeataseparateforecastedrate,whichis
baseduponaconsensusforecastfortheConsumerPriceIndex(CPI)andeachindividualindex’s
historicalrelationshiptotheCPI.(TherationaleforthecalibrationoftheotherindicestotheCPI
isthattheCPI—yetnotthemorespecializedindices—haswidelyavailableforecastsforprojected
inflation.)
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InputsExampleComments
CaseNameExampleCase
AnalystNameJonAnalyst
EPARegion.EPARegionI
TaxStatusC-Corp[Alsoknownas“EntityType‘7
StateMA
CustomizedTaxRates?n[Youmaycustomizetaxrates,inwhichcaseBENwillusethe
PenaltyPaymentDate(PPD)01-Jan-1999customizedratesinsteadofitsinternaltable]
RunNameTestRun
DiscountlCompoundRate10.0%[BENcalculatesthisfromtaxstatus,state,&relevantdates]
CustomizedDiscountlCompoundRate?n[Youmaycustomizethediscountrate]
CustomizedSpecificCostEstimates?n[Youmaycustomizethespec/Iccostestimatescreen]
CapitalInvestment:

CostEstimate$1,000,000
CostEstimateDate01-Jan-1992
CostIndexforInflationPCI[Youmaychoosefromseveralindices]
CostIndexValue359.500[Thisistheindexvalueasofthecostestimatedate]
NumberofReplacementCycles1[Thisisthedefaultvalue]
UsefulLifeofCapitalEquipment15[Thisisthedefaultvalue]
ProjectedRateforFutureInflation2.2%[Thisisthedefaultvalue]

One-Time,NondepreciableExpenditure:
CostEstimate$100,000
CostEstimateDate01-Jan-I992
CostIndexforInflationPCI[Youmaychoosefromseveralindices]
CostIndexValue359.500[Thisistheindexvalueasofthecostestimatedate]
TaxDeductible?Y[Thisisthedefaultsetting]

AnnuallyRecurringCosts:
CostEstimate$10,000
CostEstimateDate01-Jan-1992
CostIndexforInflationPCI[Youmaychoosefromseveralindices]
CostIndexValue359.500[Thisistheindexvalueasofthecostestimatedate]

NoncomplianceDate(NCD)01-Jan-1992
ComplianceDate(CD)01-Jan-1997
QuestionIn[Thesearethecompetitiveadvantagequestions.Ifyou
Question2nansweryestoanyofthemawarningthatpossibleillegal
Question3.ncompetitiveadvantageexistsappearsintheresults.]
Question4n
Question5n

•Question6n
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2.Discount/CompoundRateCalculation

Oncetheentitytypeandrelevantdateshavebeenentered,BENcanthencalculatethe
violator’sdiscountlcompoundrate.Thisisbasedonentitytypeandfinancialinformationfromthe
dateofnoncompliancetothepenaltypaymentdate.(Anindustry-orcompany-specificdiscountrate
canbecalculatedbyexperts,butcannotbecalculatedbyBEN.)Thediscount/compoundrate
quantifiesthetimevalueofmoney.BENdiscountsandcompoundsallcashflowsatthecostof
capital,averagedoverthetimeperiodfromthenoncompliancedatetothecomplianceorpenalty
paymentdate,whicheverislater.

Forafor-profitentity’sdiscount/compoundrate,BENusestheweighted-averagecostof
capital(WACC)foratypicalcompany,reflectingthecostofdebtandequitycapitalweightedbythe
valueofeachfinancingsource.Acompanymustonaverageearnarateofreturnnecessarytorepay
itsdebtholders(e.g.,banks,bondholders)andsatisfyitsequityowners(e.g.,partners,stockholders).
WhilecompaniesoftenearnratesinexcessoftheirWACC,companiesthatdonotonaverageearn
atleasttheirWACCwillnotsurvive(i.e.,theirlenderswillnotreceivetheirprincipalandlorinterest
payments,andtheirownerswillbedissatisfiedwiththeirreturns).TheWACCrepresentsthereturn
acompanycanearnonmoniesnotinvestedinpollutioncontrol,or,viewedalternatively,represents
theavoidedcostsoffinancingpollutioncontrolinvestments.Thus,acompanyshouldmakeits
businessdecisionsbydiscountingcashflowsatitsWACC,andBENfollowstheinternalanalysis
acompanywillnormallyperform.

Foranot-for-profitdiscount/compoundrate,BENusesatypicalmunicipality’scostofdebt,
basedoninterestratesforgeneralobligationbonds.
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7.5%
7.5%

14.9%
51.0%

1992
8.6%

40.3%
5.1%

47.0%
6.19%

1.00
7.7%

7.7%
13.9%

53.0%
9.8%

1993
7.5%

41.2%
4.4%

47.0%
5.14%

1.00
7.6%

7.6%
12.7%

53.0%
8.8%

1994
8.3%

41.2%
4.9%

44.0%
6.69%

1.00
7.6%

7.6%
14.3%

56.0%
10.2%

1995
7.8%

41.2%
4.6%

42.0%
6.38%

1.00
7.4%

7.4%
13.8%

58.0%
9.9%

1996
7.7%

41.2%
4.5%

37.0%
6.18%

1.00
7.8%

7.8%
14.0%

63.0%
10.5%

1997
7.5%

41.2%
4.4%

37.0%
6.22%

1.00
7.9%

7.9%
14.1%

63.0%
10.5%

1998
7.0%

41.2%
4.1%

37.0%
5.50%

1.00
8.2%

8.2%
13.7%

63.0%
10.2%
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3.SpecificCostEstimates

Afterthecompoundldiscountrate,BENcalculatesspecificcostestimates.Thiscalculation
adjustscostsfromthecostestimatedatetothedateonwhichtheyshouldhavebeenspent(on-time
compliancescenario)andthedateonwhichtheywillbespent(delaycompliancescenario).These
calculationsarevisibleandmaybealteredonthespecificcostestimatesscreen.(Iftheviolatorwill
avoidcompliancecompletely,ratherthansimplydelayit,youmustmodifythisscreenbychanging
thedelaycostofcompliancetozero.)Thespecificcostestimatecalculationsareshownbelow.

CalculationsforSpecificCostEstimates

ComplianceStart:ReplacementCycleStart:
On-TimeOn-Time

Date:01-Jan-I99201-Jan-I99701-Jan-200701-Jan-2012
CapitalInvestment:
OriginalCostEstimate$1,000,000$1,000,000$1,000,000$1,000,000

PCIValueasofCostEstimateDate,359.500359.500359.500359.500
O1-Jan-1992xxxx
PCIValueasofSpecificEstimateDate359.500383.300471.943526.192

SpecificCostEstimate,$1,000,000$1,066,203$1,312,777$1,463,677
reflectingimplicitannualizedinflationrateof:N/A1.3%1.8%1.9%

One-Time,NondepreciableExpenditure:
OriginalCostEstimate$100,000$100,000

PCIValueasofCostEstimateDate,359.500359.500
O1-Jan-1992xx
PCIValueasofSpecificEstimateDate359.500383.300

SpecificCostEstimate,$100,000$106,620
reflectingimplicitannualizedinflationrateof:N/A1.3%

Notethatthespecificcostestimateandtheoriginalcostestimatearethesamehereforthe
“ComplianceStart:On-Time”scenario.Thisisbecausethecostestimatewasmadeontheon-time
date,sonoinflationadjustmentwasneeded.

4.CapitalandOne-TimeCosts

NowBENcancalculatethetotalcostsofcomplianceforbothscenarios.Firstitcalculates
thecostsofcomplianceasoftheon-timeanddelayscenarios.ThenBENadjustsbothsetsofcosts
tothenoncompliancedatesothattheycanbecomparedtoeachother.

Eachscenarioisdividedintoaninitialcycleandareplacementcycle.Theinitialcyclecovers
thecostofinstallingequipment,whilethereplacementcyclecoversthecostofreplacingthat
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equipmentwhenitsusefullifeisover.Thenumberofreplacementcyclesdefaultstoone,andthe
usefullifeofequipmentdefaultstofifteenyears.

Becauseofthetimevalueofmoney,thefartherinthefuturecostsare,thelessvaluethey
haveinpresentterms.Therefore,replacementcyclesafterthefirstonehavealmostnoimpacton
economicbenefit.Theyarecumulativelycalculatedfromthevalueofthefirstreplacementcycle.

Thepresentvalue(asofthenoncompliancedate)ofeachdate’scashflowisequaltothecash
flowmultipliedbythatdate’spresentvaluefactor.ThePVfactorusesthediscountJcompoundrate
todetermineadollar’sequivalentvalueinnoncompliancedatedollars.Therefore,thePVfactorfor
anydateisequaltothesumofoneplusthediscount/compoundrate,raisedtothedifferenceinthe
numberofyears(includinganyfractions)betweenthatdateandthenoncompliancedate.
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5.AvoidedAnnuallyRecurringCosts

Annualcostsareavoided,notmerelydelayed.ThereforeBENdoesnotneedtocalculateand
comparetwodifferentscenariosforannualcosts.Instead,itcomputesthecostsavoidedeachyear,then
adjuststhosecoststothenoncompliancedate.Finallyitaddsthepresentvaluesofthecostsavoidedeach
yeartocomputethetotalnetpresentvalueofavoidedcosts.

C)AvoidedAnnuallyRecurringCosts
PCIvalueasofcostestimatedate—359.500

PCImid-pointvalue:356.100359.400368.000381.900381.800
PeriodofAvoidedAnnualCosts;From:01-Jan-19920i-Jan-i9930i-Jan-1994Oi-Jan-199501-Jan-1996

To:31-Dec-i99231-Dec-i99331-Dec-i99431-Dec-i99531-Dec-i996
AnnualCostsAvoided(9,933)(9,997)(10,236)(10,623)(10,649)
MarginalTaxRate40.3%41.2%4i.2%4i.2%4i.2%
NetAfter-TaxCashFlow

(5,930)(5,878)(6,019)(6,246)(6,262)
PVFactor:AdjustsCashFlowtoNCD0.95350.86670.78790.71630.65ii
PVCashFlowasofNCD(5,654)(5,095)(4,742)(4,474)(4077)

NPVofAvoidedAnnualCostsasofNCD($24,042)

NotethatBENdeterminesthecostindexvalueforthemidpointoftheperiodinquestiontoaccount
forinflation.BENalsoadjuststheannualcostforanypartialyears.

6.EconomicBenefitResults

NowthatBENhascomputedthepresentvalues(PVs)ofcomplyingon-timeandcomplying
delayed,itcomparesthetwo.EconomicbenefitisthePVofcomplyingon-time,minusthePVof
complyingdelayed,plusthePVoftheavoidedannuallyrecurringcosts.Theinitialeconomicbenefitis
calculatedasofthenoncompliancedate,andthenbroughtforwardtothepenaltypaymentdateatthe
discount/compoundrate.

Theinitialeconomicbenefitismultipliedbythesumofoneplusthediscount/compoundrate,
raisedtothedifferenceinthenumberofyears(includinganyfractions)betweenthenoncomplianceand
penaltypaymentdates.

RunName=TestRun
PresentValuesasofNoncomplianceDate,Oi-Jan-i992

A)On-TimeCapital&One-TimeCosts$965,220[Sumfromon-timescenariocalculations]
B)DelayCapital&One-TimeCosts$643,796[Sumfromdelayscenariocalculations]
C)AvoidedAnnuallyRecurringCosts$24,042[Sumfromavoidedannuallyrecurringcostcalculation]
D)InitialEconomicBenefit(A-B+C)$345,466[Economicbenefitasofthedateofnoncompliance]
E)Final’Econ.Ben.atPenaltyPaymentDate,

O1-Jan-1999$673,567[Finalresult,economicbenefitasofthevenaltvoavmentdate!
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ExpertReport

FlexographicPressesVOMEmissions

1.Introduction

MPEwasretainedtoevaluatecomplianceoptionsrelatedtoVOMcontrolfrom
flexographicpressesoperatedbyPackagingPersonified,Inc.(“PPI”)atthecompany’s
CarolStream,Illinoisplant.

Theauthor’squalificationsforperformingthistypeofreviewandevaluationare
describedinthecuniculumvitaeattachedtothisreport.Myhourlybillingrateforthis
projectis$158perhour.

2.IssueHistoryandDetails

PPImanufacturespolyethylenepackagingusedinavarietyofindustries,suchasthe
consumerproducts,foodandmedicalindustries.PPIproducespolyethylenefilmonsite.
Flexographicprintingpressesareusedtoprintimagesandtextonsomeofthisfilm,
accordingtocustomerspecifications.Mostofthefilmisthenconvertedtoplasticbags
whichareshippedinbulktoPPI’scustomers.

Theflexographicprintingpresseswhichareorhavebeeninuseatthefacilityare
describedasfollows:

•Press#1—Thispresswasinstalledin1992.Itisusedtoprintonfilm,using
low-VOMwater-basedinks.Itsemissionsarenotcontrolledbyanadd-on
controldevice.

oPress#2—Thispresswasinstalledin1992.Itisusedtoprintonfilm,using
low-VOMwater-basedinks.Itsemissionsarenotcontrolledbyanadd-on
controldevice.

oPress#4—Thispresswasinstalledin1992.Itwasusedtoprintonfilm,using
VOM-basedinks.Itsemissionswerenotcontrolledbyanadd-oncontrol
device.ItwasdecommissionedinDecember2002andmovedtoPPI’sSparta,
MichiganplantinDecember2004.

•Press#5-Thispresswasinstalledin1995.Itisusedtoprintonfilm,using
VOM-basedinks.Itsemissionsformerlywerecontrolledbyarecirculating
dryingovenwhichdestroyedVOMreleasedinthedryingprocess.A
PermanentTotalEnclosurewasinstalledinNovember2006tocontrol
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fugitiveemissionsfromthispress.ARegenitiveThermalOxidizer(RTO)was
installedinDecember2006toprovideadditionalcontrolofVOMemissions.

•Press#6—ThispresswasinstalledinDecember2006.Itisusedtoprinton
film,usingVOM-basedinks.APermanentTotalEnclosurewasinstalledin
December2006tocontrolfugitiveemissionsfromthispress.ARegenerative
ThermalOxidizer(RTO)wasinstalledinDecember2006toprovidecontrol
ofVOMemissions.

MuchofthefilmproducedbyPPIis“high-slip”filmthatcontainsasignificantamount
ofwaxonthesurfaceofthefilm.“Highslip”isanimportantconsiderationformany
customers,inordertoensurethattheirpackagedproductsmovefreelyfromeachother
whenstoredorondisplay.

IwasretainedbyPPItoevaluatethecompliancestatusofthefacility,shortlyafteran
inspectionbyIllinoisEPArevealedthatemissionsunitsatthefacility(Presses#1,#2,#4
and#5)werenotpennittedunderIllinoisEPA’spermitprogram.Ipersonallyinspected
allofthepresses,reviewedPPIproductionrecords,observedtheproductionprocess,
interviewedPPIemployeesandreviewedMaterialSafetyDataSheets,asapartofthis
project.IconcludedthatPresses#1and#2wereincompliancewiththecontrol
requirementsof35IAC218.401(seeSection3,below)byvirtueofusingwater-based
inksthatcontainednomorethan25%oftheVOMbyvolumeofthevolatilecontentof•
theink.IfurtherconcludedthatPress#4wasnotincompliancewiththecontrol
requirementsof35IACSection218.401.

WithregardtoPress#5,PPIindicatedthatthepresswasdesignedwitharecirculating
dryingoventhatdestroyedVolatileOrganicMaterial(VOM)releasedfromthesolvent-
basedinksusedonthepress.Inordertodeterminewhetherornottheovendestroyed
90%ormoreoftheVOMemittedbeforecontrol,asrequiredby35IACSection
218.401(c),IdesignedandmanagedanemissionstestprogramtomeasuretheVOM
destructionefficiencyoftheoven.

ThistestwasconductedfollowingUSEPAMethods1,2,3and25A(40CFR,Part60,
AppendixA).GasflowandVOMconcentrationsweremeasuredattheinletandoutletof
thedryingovenwhilePress#5wasoperating.VOMmassemissionratesattheinletand
outletoftheovenwerethencalculated,basedonthesemeasurements.Thetestprogram
revealedthatVOMdestructionwithinthedryingovenexceeded99%.

IdidnotdirectlymeasuretheVOMcaptureefficiencyofPress#5aspartofthistest
program.MeasurementofVOMcaptureefficienciesisatimeconsumingandexpensive
process,andneitherPPInorIfeltthattheinvestmentintimeandthecostwerejustified
atthattime,sinceoureffortsweredirectedtowardmakingareasonabledeterminationof
compliancestatusandbringingthefacilityintocomplianceasquicklyaspossible.In
ordertomeettheoverallcontrolefficiencyof60%applicabletoPress#5(35IAC
Section218.401(c)),givenadestructionefficiencyinexcessof99%,theVOMcapture
efficiencyofPress#5wouldhavetoexceed60%.
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BasedonmyinspectionofPress#5,itsdesignandmyprofessionalexperience
conductingcaptureefficiencytestsonsimilarflexographicprinters,itwasmy
professionalopinionthatthecaptureefficiencyofPress#5exceeded60%.Itis,inmy
professionalopinion,extremelyunlikelythatthecaptureefficiencyofPress#5wouldnot
meetthisbenchmark.Press#5isacentralimpression(CI)flexographicpress,equipped
withlocalizedpick-uphoodsateachprintingstation,doctorbladestominimizeink
usage,coveredinkpansandadryingovenoperatingatnegativepressure.Thesedesign
featuresareconsistentwithbestmanagementpracticesusedintheflexographicprinting
industryandwouldenablethePress#5toachievehighcaptureefficiencies.

BasedontheemissionstestthatIconductedandmyevaluationoftheVOMcapture
system,itwasandismyprofessionalopinionthatPress#5metthecontrolrequirements
of35IACSection218.401(c).

3.RegulatoryBackground

TheflexographicprintingpressesatPPIaresubjecttoFlexographicPrintingrulesfound
at35IACSection218.401through35IACSection218.404.Theserulesprovidethree
optionstocomplywithemissionslimitations:

•Useofcompliantinksthatcontainnomorethan40%VOMbyvolume,not
includingwaterorexemptcompounds,orthatcontainnomorethan25%of
VOMbyvolumeofthevolatilecontentoftheink(35IACSection
218.401(a)),or

•Dailyweightedaveragingacrossmultipleprintinglinestodemonstrate
compliancewiththeaboveVOMcontentlimitations(35IACSection
218.410(b)),or

•Useofacontroldevicethatthatreducesthemassemissionrateofcaptured
VOMemissionsbyatleast90%anduseofacaptureandcontrolsystemthat
reducesoverallVOMemissionsbyatleast60%(35IACSection218.401(c)).

Inadditiontotheabovecomplianceoptions,theIllinoisEnvironmentalProtectionAct
(theAct)providesforamechanismforasourcetoseekrelieffromregulatory
requirementsbyseekinganAdjustedStandard.TheIllinoisEPAandIllinoisPollution
ControlBoard(IPCB)arerequiredtoconsideranumberoffactorswhenconsideringa
petitionforanAdjustedStandard(415ILCS5/28.1and35IACSection104.400).These
factorsinclude,butarenotlimitedto:

•Evaluatingthecostofcontrol,indollarspertonofpollutantcontrolled,onan
annualbasis.Ifthecostofcontrolexceedsgenerally-acceptedguidelinesfor
ReasonableAvailableControlTechnology(RACT),IllinoisEPAandthe
IPCBwillgenerallyconsideranAdjustedStandardpetitionmorefavorably.
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•Determiningthetechnicalfeasibilityofcomplianceoptions.Ifthecompliance
optionslistedintheregulation(s)inquestionarenottechnicallyfeasible,
IllinoisEPAandtheIPCBwillgenerallyconsideranAdjustedStandard
petitionmorefavorably.

•ConsideringtheenvironmentaleffectofgrantinganAdjustedStandard.Ifit
canbeshownthatnosignificantenvironmentalharmwillbecausedby
grantinganAdjustedStandard,IllinoisEPAandtheIPCBwillgenerally
consideranAdjustedStandardpetitionmorefavorably.

4.ComplianceHistory

Upondiscoveringnon-compliancewith35IACSection218.401in2002,PPIexamined
thecomplianceoptionsavailabletothecompany.Theevaluationrevealedthefollowing:

•Requiredpermitapplications,recordsandreportshadnotbeenfiledwiththe
IllinoisEPA.IwasauthorizedtorectifytheseoversightsbyPPI.SpecificallyI
preparedand,whereappropriate,submittedtotheIllinoisEPAdocuments
whichinclude,butarenotlimitedto,thefollowing:

a.Aconstructionpermitapplicationforthefacility.

b.Anoperating(CAAPP)permitapplicationforthefacility.

c.RetroactiveAnnualEmissionsReports.

d.RetroactiveSeasonalEmissionsReports.

e.Arecordkeepingsysteminaccordancewith35IACSection401through
35IACSection404.

IhavebeenworkingwithPPIsince2002toensurethattheyareincompliance
withapplicablerules,periodicallyreviewingthecompany’srecordsandfiling
requiredreportswithIllinoisEPA.

•Presses#1and#2wereandhadbeenincompliancewithcontrolrequirements
byvirtueofusinginksthatmettheVOMcontentlimitationssetforthat35
IACSection218.401(b).Thesepressesprocesslow-sliporno-slipfilm,
thereforewater-basedinkscouldbeandwereusedforprinting.

•Press#5wasandhadbeenincompliancebyvirtueofarecirculatingoventhat
destroyedatleast90%ofcapturedVOMandthatprovidedoverallVOM
controlofatleast60%,thusmeetingtherequirementsof35IACSection
218.401(c).
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•Press#4wasnotincompliancewith35IACSection218.401.Theoptions
availabletocontrolthispresswere:

a.PursuitofreliefthroughanAdjustedStandard:IllinoisEPAindicatedthat
itwouldnotsupportPPIifthecompanypursuedanAdjustedStandard.It
shouldbenotedthatPPI’sprocessesandproductsaresubstantiallythe
sameasthreeotherflexographicprinterswhomakepackagingproducts
frompolyethylenefilm:FormelIndustries,Inc.,Bema,Inc.andVonco
Products,Inc.ThesecompaniesweregrantedanAdjustedStandardin
January2001.

Iservedasleadconsultantforthethreecompanieslistedaboveduringthe
AdjustedStandardprocess.Itismyprofessionalopinionthat,hadPPI
beenawareoftheFlexographicPrinting.rules,andhadPPIjoinedthe
groupofflexographicprintersreferencedabove,PPIwouldalsohavebeen
grantedreliefintheformofanAdjustedStandard.

Theoverallcosttothegroupofthreeflexographicprinterswhowere
grantedtheAdjustedStandardwasapproximately$90,000,splitroughly
evenlybetweenattorneyfeesandconsultantcosts.Eachcompany’sshare,
thereforecameto$30,000.HadIllinoisEPAsupportedPPI’srequestto
receiveanAdjustedStandard,itismyprofessionalopinionthat$30,000
representsthemaximumthatPPIwouldhavehadtopayits
consulting/legalteam.Thereasonsforthisaretwofold:1)muchofthe
languageneededforthepetitiontobefiledwouldhavealreadybeen
developedfromthepreviousfilingandwaspubliclyavailable;and2)
althoughsomesite-specificinformationwouldhavehadtobedeveloped
forPPI,muchofthatinformationwouldhavebeendevelopedinorderto
submitapermitapplication,andanyincreasedcostsinthisregardwould
notbeenoughtooffsetthecost-reductionreferenced.

b.MovePress#4toPPI’sSparta,Michiganplant.Thecostofmovingthe
presswasdeterminedtobeapproximately$15,000.

c.Purchaseofanadd-oncontrolsystem(35IACSection218.401(c)):This
optionwastechnicallyfeasible.ControlofPress#4wouldhaverequired
purchaseofathermaloxidizerofapproximately5,000scfmcapacity.A
usedthermaloxidizerofthissizewasfoundanditwasdeterminedthatthe
installedcostforthisoxidizerwouldhavebeenapproximately$75,000.

d.Useofwater-basedinks(35IACSection218.401(a)):Thisoptionwasnot
technicallyfeasible,becausePress#4wasusedtoprinthigh-slipfilmand
water-basedinksdonotadheretohigh-slipfilm.

e.Cross-lineaveraging(35IACSection218.401(b)):Thisoptionwasnot
technicallyfeasible,becausealargepercentageofPPI’scustomerbase
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requirehigh-slipfilm,whichinturnrequiressolvent-basedinks.PPIdid
notanddoesnothaveenoughbusinessforlow-sliporno-slipfilmto
utilizeenoughwater-basedinkssuchthatcross-lineaveragingwouldbea
possiblecompliancesolution.

PPIchoseoption(b),movingPress#4totheSparta,MichiganplantinDecember2004
anditbeganoperationthereinFebruary2005.Subsequently,in2006,itwasdecidedto
purchaseanew,high-speedflexographicpresstobeinstalledattheCarolStream,Illinois
facility.ThiswasdesignatedPress#6.Thisdecisionwasmade,inpart,toensurethe
continuingviabilityoftheCarolStream,Illinoisplant.

Asapartofthisproject,PPIaddedathermaloxidizertocontrolPress#6and
reconfiguredPress#5toventtothethermaloxidizer.Press#5wasventedtothethermal
oxidizerinordertoeliminatetheneedforovenrecirculation,whichimprovedpress
performanceandallowedforhigherprintingspeedswithawidervarietyofinks.The
projectalsoincreasedtheoverallVOMemissionsreductionefficiencyassociatedwith
Press#5,fromtheestimated60%beforeinstallationofthethermaloxidizerandPTEto
approximately99%afterward.Thisincreaseinoverallcontrolwasnecessarysothatthe
projectwouldnotconstituteamajormodificationandtriggerNonAttainmentNew
SourceReview.Thethermaloxidizerwasratedat15,000scfm,largeenoughto
accommodateathirdpress,shouldfutureexpansionoccur.

Finally,PPIalsodecidedtoconstructaPermanentTotalEnclosure(PTE)tocapture
100%ofVOMemissionsfromPresses#5and#6.AlthoughaPTEisnotrequiredunder
applicablerules,PPIvoluntarilytookthisactionsoastoensurecontinuouscompliance
andtofurtherreduceVOMemissionsfromthefacility.

PPIappliedforaconstructionpermitin2006withtheIllinoisEPA.Thisapplication
requestedpermissiontoinstallPress#6,toinstallthethermaloxidizer,toconstructthe
PTEandtoredirecttheVOMemissionscapturedfromPress#5tothethermaloxidizer.
Illinoisgrantedthisconstructionpermit,dateOctober10,2006(ApplicationNo.:
06020062).ThispermitlimitedVOMemissionstothefollowing:

•Presses#1and#2:2.00tons/year
•Presses#5and#6:18.00tons/year
•Cleanupsolventsandothermaterials:4.90tons/year

TotalVOMemissions,forthefacilityasawhole,werethuslimitedto24.90tonsper
year.

FollowinginstallationofthethermaloxidizerandconstructionofthePTE,anemissions
testwasconductedbyARTEnvironmentalofWauconda,Illinois.Thistestwasconducted
inaccordancewithconstructionpermitconditions.Atestprotocolwassubmittedtoand
acceptedbyIllinoisEPA,andIllinoisEPAwasinvitedtowitnessthetestprogram.The
testprogramdemonstratedthatthethermaloxidizerwasdestroyingover90%ofcaptured
VOM,thattheenclosureconstructedaroundPresses#5and#6metthecriteriaforaPTE
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asdescribedin40CFRPart51,AppendixM,andthattheoverallcontrolefficiencyof
thesystemexceeded60%.

BasedonthedateofinstallationforPresses#1,#2,#4and#5,andtheactualVOM
emissionratescalculatedbasedonhistoricalmaterialuserates,itwasdeterminedthat
PPIhadnevertriggeredNon-AttaimnentNewSourceReview(NANSR)andIllinoisEPA
verballyagreedwiththisdetermination.’Theconstructionpermitissuedin2006resulted
infacility-wideVOMemissionsthatwerelessthanpreviousemittedandthatwerebelow
theMajorSourceThresholdapplicabletosourcesintheChicagolandOzoneNon-
AttainmentArea.Accordingly,NANSRwasnottriggeredbythisprojecteither.-

Aspartoftheconstructionpermitapplicationfiledin2006,PPIalsoaskedIllinoisEPA
tograntthefacilityaFederallyEnforceableStateOperatingPermit(FESOP).Illinois
EPAhasnotyetgrantedPPIaFESOP,norhasIllinoisEPArequestedadditional
informationinregardtothisapplication,norhasIllinoisEPArespondedtorequeststo
issuetheFESOP.

Theabovereportrepresentsmyprofessionalopinion,basedonthefactsknowntome,my
trainingandmyexperience.

DiglatysignedbyRichTrzupek

RIch=MostardiPlattEnvironmental
fReason:Iamtheauthorotthis

Tr-.‘
“k IL_J...Date:2009.02.0316:55:41-0600

fJ.

RichardTrzupek,PrincipleConsultant
MostardiPlattEnvironmental

Date

‘AftersubmissionofPPI’semissionshistorytoIllinoisEPA,severalmeetingsandteleconferenceswere
heldwithIllinoisEPAinanefforttoreachaComplianceCommitmentAgreement(CCA).Duringatleast
oneofthesediscussions,representativesoftheIllinoisEPAverballyindicatedthatPPIwasnotthen,and
neverwouldhavebeen,subjecttoNANSR.
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