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I. INTRODUCTION

Under theauthorityof section4 of the ToxicSubstancesControl Act (TSCA),15 U.S.C.
2603,the UnitedStatesEnvironmentalProtectionAgency (EPA)and The Dow Chemical
Company,VulcanMaterials Company,OccidentalChemicalCorporation, OxyVinyls, LP,
GeorgiaGulf Corporation, Westlake Chemical Corporation, PPGIndustries,Inc., Borden
Chemicals& PlasticsOperatingLimited Partnership,and FormosaPlastics Corporation,U.S.A.
(hereinafter collectively theCompanies”)enterinto this enforceable consent agreement(ECA).
This ECAtakeseffect on the dateof publicationof thenoticein the Federal Register announcing
the issuanceof thetestingconsent order(Order)that incorporatesthis ECA.

In EPA’s proposed test rule for hazardous air pollutants(HAPs)publishedon June26,
1996(61 FR 33178),amendedon December24, 1997 (62 FR 67466)and on April 21, 1998 (63
FR 19694),EPA invited thesubmissionof alternativetestingproposals for HAPs thatwould
applypharmacokineticsstudiesandmechanisticdata(PKIMECH) to inform route-to-route
extrapolationofdata fromstudiesacceptableto EPAthat wereperformedby a routeof exposure
other thaninhalation. Suchproposalswould be usedto develop a tailoredtestingprogram to
provide the dataneedsidentifiedby EPA in the proposedHAPsrulemaking viaanECA process.
This ECA resultedfrom negotiationsconductedas a partof an ECA processfor theHAP
ethylene dichloride (62 FR66626;December19, 1997). The official record forthis ECA,
including thepublic version,is established under EPA docket control numberOPPTS-42197C.
The procedures forECA negotiationsare describedat 40 CFR790.22(b).

On December26, 2000 (65 FR 81700) EPA announced the VoluntaryChildren’s
Chemical EvaluationProgram (VCCEP)which is intendedto provide datato enablethepublic to
understand thepotentialhealth risksto childrenassociatedwith certainexposuresto commercial
chemicals.EDC andsome22 other chemicals have been selected forinclusionin apilot of
VCCEP. Under the VCCEP, EPA asks thatcompanieswhich manufacture andlorimport
chemicalsselectedfor this pilot of VCCEPvolunteerto sponsorTier 1 of theprogram. The
VCCEP pilotconsistsof threetiers, which asponsormay conmiitto separately.EDC producers
(sponsors), asrepresentedby theAmerican ChemistryCouncilVinyl Chloride HealthCommittee
(HealthCommittee),intend to voluntarily sponsorEDC in Tier 1 of the VCCEPpilot. Partof
this commitmentis being executedandimplemented viathis ECA through theHAP TaskForce.
The relationship between the HealthCommitteeandtheHAP Task Forceis describedin the June
25, 2001 letterof commitmentto the VCCEP Tier1 for ethylenedichloride, whichis availablein
the EPAOPPTSDocketNo. 42197B.

In the commitment letterEDC producersproposedto completethis ECA testingprogram
beforesubmittingrisk andexposureassessments under theVCCEP. Resultsfrom this HAPs
ECA testing programwould provide data needed for the VCCEPand,wherepossible,could
avertsomeor all of theoverlapping requirementsbetween thetwo initiatives. A concern
expressedby theEDC producerswas whether scheduleddeliverablesfor the VCCEP will be
consideredtimely if, dueto thetime needed forcompletingtheECA testing,the VCCEP
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deliverablesextendedbeyondthe expectedVCCEPtimelines. EPA has acceptedthat the
VCCEPTier I deliverablescould be submittedwithin twelvemonthsfollowing thecompletion
of all testingto be conductedunderthis ECA. EPA understandsthat thetest scheduleset forth in
this ECA includessomehighertierVCCEPtoxicity studiesandmay alsodependin parton EPA
performing certain actionsin a timely manner duringthecourseof thetesting. Additionally,
events could occurthat wouldcause theECA test scheduleto be extendedbeyondwhat is
contemplatedin theECA. Any schedule changeswould occur via theECA modification
procedures at 40CFR790.68(h),seealsoPartX. of this ECA. If the schedule forECA testingis
extended, the schedule forVCCEPcommitmentswould he likewiseextended.

II. CHEMICAL SUB.JECT TO THE ECA

The subjectof this ECA is thechemical substance ethylenedichloride (EDC),CAS No.
107-06-2. Theethylenedichioride to be tested musthe as pure ascanbe reasonably attained, hut
must be at least99.0 percentpure.

III. OBLIGATION OF SIGNATORY COMPANIES AND ROLE OF THE HAP
TASK FORCE

A. Testingwill be sponsoredby theCompanies,which are responsible forcomplying
with this ECA.

B. TheCompanies recognizethatto implementthis ECA, EPA will issuean Order under
section4 of TSCA that incorporatesthetermsof this ECA. TheCompaniesagreethat all terms
of thisECA will take effect on the dateof publicationof thenoticein theFederalRegister
announcing theissuanceof the Orderthat incorporatesthis ECA, andall applicabletime periods
will be treatedasbeginningon that publicationdate.

C. TheCompaniesaremembersof theHAP TaskForce, whichrepresents the
manufacturersof ethylene dichloride.TheHAP TaskForcewill be responsible forcoordinating
andadministeringtestingunderthis ECA and communicatingwith EPA aboutstudy plans,
protocols, teststandards,andotheraspectsof thetestingprogram. In performingthesefunctions,
theHAP Task Forcewill be actingas the agentoftheCompaniesfor purposesof complianceand
communication withEPA. EPAandtheCompanies recognizethat, except forits role asagentas
specifiedin this ECA, theHAP Task Forcehasno legal responsibilityfor complyingwith this
ECA. Responsibilityfor complyingwith the ECA restsat all times with the individual
Companies.



IV. PURPOSE OF THE TESTING PROGRAM

The purposeof thetestingprogramspecifiedin this ECA is to supplement available
information in orderto furthercharacterize thepotentialfor acutetoxicity, subchronictoxicity.
neurotoxicity,developmentaltoxicity andreproductivetoxicity effectsofethylene dichloride
from inhalationexposures. Onecomponentof this testingprogramwill developPK/MECH data
directedat characterizingthe modeof actionof ethylene dichloride.Suchinformation,along
with datafrom health effectsstudiesacceptableto EPA and/orfrom health effectsstudiesto be
conductedaspartof this ECA testingprogram forethylene dichloride,will be usedto inform the
route-to-routeextrapolationsthatare specifiedin Table 1. EPA will also use thePK!MECH data
to providethebasis for determining thefeasibility andappropriatenessof usingatailored
approachto testingandwhetherroute-to-routeextrapolations canhe usedto meet inhalation
testingrequirementsfor ethylenedichloridethat are identifiedin the proposed HAPs testrule, as
amended.

EPA believesthat thePKIMECH studiesdesignedto construct quantitativedosimetric
characterizationof thedispositionand relevant responsemechanismswith regardto ethylene
dichioride,in conjunctionwith thestudiesandroute-to-route extrapolation reportingthat are
specifiedin Table I anddescribedin AppendicesC throughE to this ECA, will generatedata
neededby EPA to determine whetherethylenedichloridepresentsan unreasonablerisk of injury
to human healthfrom inhalationexposures. The datawill alsobe usedto implementseveral
provisionsof section112 ofthe CleanAir Act, including determinationof residualrisk,
estimationof the risksassociatedwith accidentalreleasesofethylene dichloride,and
deterniinationsregarding whethersubstancesshouldhe removedfrom the CleanAir Act section
1 12(b)(l) list of hazardousair pollutants. In addition, the datawill alsobe usedby otherFederal
agencies(e.g.,theAgencyfor Toxic Substancesand DiseaseRegistry (ATSDR),theNational
Institute for OccupationalSafetyandHealth(NIOSH), theOccupationalSafetyand Health
Administration(OSHA),andtheConsumer ProductSafetyCommission (CPSC))in assessing
chemicalrisksand in taking appropriateactionswithin theirprograms. It is intendedthat the
data generated underthis ECA will satisfythetoxicologicaldataneedsfor acutetoxicity,
subchronictoxicity, neurotoxicity,developmental toxicityandreproductivetoxicity effectsof
ethylenedichiorideidentified in theamendedproposedHAPs rulemaking.

V. SCOPE OF THE TESTING PROGRAM

The Companies,throughtheHAP TaskForce,will jointly conduct or provide for the
performanceof thetestingprogramspecifiedin this ECA. This testingprogram willconsistof:
I) conductingthetestinglisted in Table 1 in accordancewith the teststandards specifiedin Table
I anddescribedin AppendixB( 1-4) as annotatedin AppendixD( 1 -3) to this ECA (“Test
Standards”),andperformingthePBPK studiesandroute-to-routeextrapolationsspecifiedin
Table 1 and describedin AppendixC(l-6) to this ECA; and 2) submittingthereportsand
documentsspecifiedin Table I in accordance withthe deadlinesset forth in Table I.
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The useof PK!MECH datato supportquantitativeroute-to-route extrapolationis a new
approach forEPA’s Office of Pollution PreventionandToxics(OPPT)in theTSCA section4
ChemicalTesting Program. It is essentialto the successof this ECA testingprogram forEPA to
ensurethat the data usedto inform the route-to-route extrapolations areof the highestquality.
Forthis reason,a programreview requirement has beenincorporatedinto this ECA testing
program(see PartVI. C. andPart VII. A. - D. of this ECA).

EPA notesthat thegenerationof PKIMECH datato supportdevelopmentof dosimetry
(e.g.;physiologicallybasedpharmacokinetics--PBPK) models shouldbe chemical-specificand
basedon an understanding,to the degreepossible,of the mode ofactionfor thevariousendpoint
toxicities. Modelingis an iterative process.The natureof chemical reactionsbetweena
xenobiotic agentandbiological tissues,andthe degreeto which theyare understood,have a
profoundinfluenceon thescopeof themodelingeffort. A degreeof uncertaintyregardingthe
modelstructure canbe clarified by validationof the predicationsof thePBPK dosimnetrymodel
with appropriately designed experiments. New insightson important parameters and processes
can thenbe additionallytestedandusedto further refine themnodel. Because thesechemicaland
toxicity-specific attributescanaffect both thetype of PKIMECH datanecessaryto characterize
dispositionof a chemicalandthe typeof modelstructure thatwould be adequateto describeit,
EPA doesnot haveguidelines availablefor theHAP TaskForceto utilize. Generalguidanceis
availablein a numberofreferences(Woodruffet at., 1992’; Ultman, 19942; Andersenet at.,
I995~Kohn, l997~Buchananet at., l997~).Key considerations formodelstructureinclude the
degreeof parameterizationand whether themnodel is to be usedto extrapolate(e.g.,across
speciesor acrossroutes) versusinterpolatedata (Woodruff et at.,1992).

The sourceof eachmodel parameter valueshouldbe described,indicatingwhetherit was:
1) obtainedfrom prior literature(copy of referencescited to be providedby theHAP Task
Force),2) determineddirectly by a separateexperiment describedin thesubmittedreport or peer-
reviewedpaper,or 3) estimatedby thefitting of model outputto experimentaldata. Parameter
estimates derived independentlyof tissuetime-courseor dose-response dataarepreferred
(Andersenet at., 1995). Determinationby separateexperimentis preferred, particularlyfor

Woodruff. T.J..F.Y. Bois.D. Auslander andR. Spear.1992. ~Structureandparameterizationof pharmacokinetics

models:Their impacton modelpredictions. RiskAnal. 12:189-201.

2 Ultman,J.S. 1994. Dosimetrymodeling:Approachesandissues. lithal. Toxicol. 6: 59-71.

Andersen.ME.. H.J.Clewell, Eli andC.B. Frederick. 1995. Applying simulation modelingto problemsin
toxicologyand risk assessment-- A short perspective.Tox. AppI.Pharm. 133-187.

~‘ Kohn, M.C. 1997. The importanceof anatomicalrealismfor validation of physiological modelsof dispositionof

inhaledtoxicants. Tox.Appl.Pharni. 147:448-458.

~ Buchanan.JR.. L.T. Burka,andR.L. Melnick. 1997. Purposeand guidelinesfor toxicokineticstudies within the
NationalToxicologyProgram. Environ. 1-11th.Perspecr. 105(5): 468-471.
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critical target tissueparameters,such aspartitioncoefficients.Model verification, the processof
evaluatingthesufficiencyof themodel for its intendedpurpose,shouldbe demonstratedby
showingtheability of the model to predictthe behaviorof experimentaldatadifferent from those
on which it wasbased. Modelvalidationshoulddemonstrate the abilityof the model to predict
the behaviorof thesystemunderconditionswhich testtheprincipalaspectsof theunderlying
hypothetical structure.Objectivemeasuresof variance(e.g.,statistical goodnessof fit) that can
be comparedto residual varianceare preferred,but accurate predictionof thegeneralbehaviorof
thedatafor the intended application(e.g.,a givenrange)maybe amore importantconsideration.
For this latterconsideration,however,a factorof2-fold (on average)will be ageneralcriterion
appliedto determine “reasonable”agreemnentof themodelwith theexperimentaldata.

Thechoiceof which dosemetric to usein themodel to characterizea given endpoint
toxicity shouldbe basedon someknowledgeof themodeof actionby which thetoxic effectsare
induced.Themechanisticinformation does notnecessarilyhaveto be exhaustivehut can rather
be i-elatedto general aspectsof thenatureandcausesof a particulartoxic interaction. Certainly
route-specific toxicityneedsto he characterized,both the effectsin theportal-of-entryaswell as
modulationof systemicdose at remotesites. PKIMECHdatamustbe developedthatcorrespond
to thespecies,doselevel, exposureregimenandvehicle (e.g., intermittentcorn oil gavageversus
drinking waterad lib versusdiet)of the toxicity datathat are theobjectof theextrapolation.For
theextrapolationof the chronicendpointdata, demonstrationof periodicityduring the
experiments usedto generatethePK/MECH datais required. Periodicity,as definedin U.S.
EPA (1994)6, is achievedwhen theinternalconcentrationofthe dosemetric ofinterest(e.g.,
parent venousconcentration)versustime profile is the same for90%of theexposureperiod.

The rationale for thechoiceof variousdosemetrics shouldbe provided.

Andersenet a!. (1995) published atableof characteristicsof a good modelingpaperand
documentation;EPA will utilize these same reportingrequirements.Theseinclude: (1) clear
presentationof all equations;(2) cleardefinition of all variablesand parameters;(3) clear
definition of units to ensureproperdimensions;(4) definition ofcriteria to evaluatepredictions
orfits; (5) specificationof thetime, species,andexposuredomain wherethemodel is valid; and
(6) discussionof thehypothesistestingandmodeldiscrimination asnecessary.Graphicaldisplay
of model fits to dataare required;includingboth parentandmetabolite(s)blood andtarget tissue
time coursedata. A sensitivityanalysisof themodel mustbe conductedanddocumentationof
modelcodewith commnentfields mustbe provided. Computerhardwareandsoftwareactually
usedin theapplicationmnustbe described.If specialized software functionsmustbereferredto,
theyshould be describedsufficiently to enablesomeoneunfamiliarwith thesoftwareto
understandtheiroperation. Standard mathematicalformsarepreferredto software language
functionalforms.

6 U.S. EPA. 1994. Methodsfor derivationof inhalation referenceconcentrationsandapplicationof inhalation

dosimetry. Office of Researchand[)evelopment. EnvironmentalCriteriaandAssessmentOffice, ResearchTriangle
Park,NC. EPA/600/8-90/066F.
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VI. DESCRIPTION OF THE TESTING PROGRAM

Thetestingprogramhasfour segmentsasfollows: Tier I HAPsTesting;Tier I Program
ReviewTesting;EPA Program Review;andTier II Testing.

A. Tier I HAPsTesting: This testingwill consistof the followingendpointtesting,
conductedby inhalation exposure,that EPA has deemednecessaryto meetcertain dataneeds
identifiedin the proposed HAPs testrule, asamended: 1)acutetoxicity testingwith BAL and
histopathology,and2) acuteneurotoxicitytesting. EPA will not finalize thetestingrequirements
for theseTier I HAPs Testingendpoints forethylenedichloride asspecifiedin the proposed
HAPs test rule, asamended,because suchtestingwill beconductedunderthis ECA.
Furthermore, EPAconsiderstheexisting studyby Sherwoodet at. (1987),adequateto fulfill the
macrophage functionassayportionof theacutetoxicity testingrequirement(seeAppendixE.l).
In addition,EPA considerstheexisting studiesby Raoet at. (1980)andPayanet at. (1995),
adequateto characterizethedevelopmental toxicityof ethylenedichloride under the proposed
HAPs rulemaking, asamended(seeAppendixE.3). Thus,EPA will not finalize thetesting
requirements for the developmental toxicityandmacrophagefunction assayTier I HAPs testing
endpoints forEDC asspecifiedin theHAPsproposed ruleas amended,becauseavailablestudies
are acceptable forHAPspurposes.Tier 1 testingfor acutetoxicity andacuteneurotoxicityand
the extantdatafor macrophagefunction assayanddevelopmentaltoxicity testingarespecifiedin
the “Tier I HAPsTesting” segmentof Table 1 anddescribedin Appendix B(1,2)asannotatedin
AppendixD(l), andAppendixE(1,3).

B. Tier I ProgramReviewTesting: This testing,specifiedin the“Tier I Program
ReviewTesting” segmentof Table 1 anddescribedin AppendixC.1, will developPK!MECH
dataneededto inform abouttheacceptabilityof an alternaterouteto inhalationfor Tier II testing.
It will also developandvalidate thedosimetrymodelof Gargaseta!. (1987; 1988)in rats and
verify theability of themodel to perform quantitative route-to-route extrapolations, as described
in AppendixC(2-5)and as will be reported followingguidanceprovidedin AppendixC.6. Data
from this testingwill be the subjectof discussions at the EPA ProgramReview. While EPA
believesthat it is bestto obtain this typeof PK/IVIECH datain conjunctionwith thetesting
specifiedin the Tier IHAPs Testing(see PartVI. A.), these PK/MECH data mayalsobe
obtained independentlyfrom stand-alonestudies. Specifically,thePKIMECH datawill support:
1)oral-to-inhalationextrapolationof existingsubchronic toxicity datain ratsadministered
ethylene dichloride viacorn oil gavage (Danielet at., l994)(seeAppendixE.2); 2) oral-to-
inhalation extrapolationof subchronicneurotoxicitydatain rats administeredethylenedichioride
via drinking water(seeTier II testing);and3) oral-to-inhalationextrapolationof reproductive
toxicity datain rats administered ethylene dichloride via drinking water(seeTier II testing)and
eachdosingparadigmofexisting reproductivetoxicity studiesby Alumot eta!. (1976),Rao et at.
(1980),andLaneeta!. (l982)(seeAppendixE.4). ThePKIMECH data will alsosupport model
simulationsto demonstratevalidationandverification of PBPK modelsfor route-to-route
extrapolationin orderto evaluateacceptabilityof oral drinking waterexposurein rats in theTier
II testingfor subchronicneurotoxicityandreproductivetoxicity.
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C. EPA ProgramnReview: A programreview will he conductedi byEPA to review
thedatacollectedfromn theTier I ProgramReview Testingsegment(see PartVi. B. of this ECA)
andother studiesacceptableto EPA that would be appliedto route-to-route extrapolations,as
indicatedin footnotes4, 6, and 8 ofTable I.

The purposed)f theEPA ProgramReview will be to determine: (1) whether itis feasible
andappropriateto applyTier I ProgramReviewTestingdataanddatafrom otherstudies
acceptableto EPA to inform route-to-route extrapolations for endpointslisted in theTier II
Testingsegment;(2) whether the datafrom the Tier IProgramReviewTestingsegment(see Part
VI. B. of this ECA) provide asufficientbasisfor conductingtheendpointtestingand/orthe
route-to-route extrapolationsspecifiedin theTier II Testingsegment;andlor(3) thenatureand
scopeof any additionalwork that maybe required priorto the commencementofTier II Testing
andextrapolationreporting(e.g.,additionalPK/MECH data as describedin Part VII. of this
ECA).

Opportunity forpublic participationin the EPAProgramReviewwill be providedeither
by a request for writtencommnentsorthroughan announcementof apublic mneeting. EPAwill
publish the request forpublic comments and/orthe announcementof apublic meetingin the
FederalRegister.Followingthe EPA ProgramReview,EPA will placein the record forthis
actiona summarydescribing the EPAProgramReviewmeeting,if such amneetingis held!, a copy
of commentsreceived,anda copyof the lettersentto the HAP TASK FORCEinforming it ofthe
conclusionsof EPA’s ProgramReview.

D. Tier IT Testing: This segmentwill consistofadditional endpointtestingnot
includedin theTier 1 HAPsTestingsegment,as specifiedin Table 1 and! describedin Appendix
B (3-4) asannotatedin Appendix D(2-3). Specificallythis testing will consistoforal subchronic
neurotoxicitytestingandoral reproductive effectstesting. Tier II will also consistof route-to-
routeextrapolation reportingfor existingsubchronictoxicity dataof Daniel ciat. (1994),the
subchronic neurotoxicityandreproductive toxicity dataobtainedfrom Tier II testing, andextant
datafrom reproductivetoxicity studiesby Alumot et at. (1976), Raoet at. (1980),andLaneet al.
(1982),asspecifiedin Table 1 and AppendixC(2-4)and reported followingguidance provided
in AppendixC.6. Following a successful outcomeof the EPAProgramnReview(seeSectionVu.
A. andl B.l.a.),EPA will not finalize inhalationtestingrequirementsfor theseTier II testing
endpoints forethylene dichloride,asspecifiedin theamendedproposed HAPs testrule, because
thedata requiredunderthe HAPsrulemakingwill be developedunderthis ECA.

VII. EPA PROGRAM REVIEW OUTCOMES

The EPAProgramReview segment can resultin several possibleoutcomes, described
below.
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A. EPAAcceptsTier I Program ReviewTestingData: EPA may determinethat the
Tier I ProgramReviewTestingdatacanbe usedto inform andsupportTierII testingfor any or
all of theendpointsand/orassociatedroute-to-route extrapolationreportingfor ethylene
dichloride thatare specifiedin Table 1. In suchan instance,EPA will notify the Companiesin
writing that Tier II endpointtestingandroute-to-route extrapolation reporting mustbe conducted
for: subchronictoxicity, subchronic neurotoxicity,andreproductivetoxicity for ethylene
dichloride. In addition, EPA willnot finalize thetestingrequirementsfor theseendpointsfor
ethylene dichlorideas specifiedin the proposedHAPs testrule, asamended.

B. EPA IdentifiesLimitations in the Tier I Pro.vamReviewTestin.gData: EPA
may determinethat additional Tier I Program ReviewTestingis needed beforeany or all of the
Tier II endpointtestingand/orassociatedroute-to-routeextrapolationreportingthat arespecified
in Table 1 for ethylene dichloride canbe conducted.In suchan instance,EPA will inform the
Companiesby letterthat additionalTier I ProgramReview Testingis neededanda copyofthis
letterwill be placedin the record forthis action. EPA mayinitiate technicaldiscussions with the
Companieson this matter.

(1) Agreementon AdditionatTier I ProgramReviewTesting: If EPA andthe
Companiesagreeto theadditionaltesting,modificationsto the relevant TestStandards specified
in theTier I ProgramReview Testingsectionof Table1 anddescribedin theassociated
appendicesfor the relevant TestStandardsmay be madeaccordingto the procedures containedin
40 CFR790.68(see PartX ofthis ECA). TheadditionalTier I Program ReviewTestingwill be
conductedin accordancewith thesemodifications. The data resultingfrom this additionaltesting
will be reviewed todetermineif such datameetEPA needs.This review mayincludeoneor
moremeeting(s)between theCompaniesandEPA. Opportunity forpublic participationwill be
provided eitherby a request for writtencommentsand/or throughan announcementofa public
meeting. Following suchmeeting(s),EPA will placein the record forthis actionasummaryof
each meetingalong with acopyof thecomments received.

(a) Additional Tier I Program ReviewTestingMeetsData Needs: If and
when the Tier I ProgramReview Testingdata aredeterminedto be acceptableto EPA, EPA will
inform theCompaniesby letter that thedatafrom the Tier I ProgramReview Testingcanbe used
as abasisto inform andsupportTier II Testingfor any or all of the endpoints andassociated
route-to-routeextrapolationreporting forethylene dichloridethat arespecifiedin Table 1. In
addition, the letter will indicatethat EPA will not finalize the inhalationtestingrequirementsfor
theseTier II Testingendpointsfor ethylenedichlorideas specifiedin the proposedHAPs test
rule, asamended.A copyofthe letter willbe placedin the record forthis action.

(b) AdditionatTier I Prox~ramReview TestinkDoesNotMeetData Needs:
If, at any point, EPA determinesthat theTier I Program ReviewTestingdata, assupplemented
by theadditionalTier I ProgramReviewTestingdata, cannotbe usedto inform andsupportTier
II testingfor any orall oftheendpointsandlorassociatedroute-to-route extrapolations for
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ethylenedichloridethat are specifiedin Table 1, then theoutcomedescribedin Part.VU .C.
belowwill apply to theseendpoints.

(2) Failureto Agreeon Additional NeededTier I Program ReviewTesting: If the
CompaniesandEPA do not agreeto theadditionalTier I Program ReviewTestingthat EPA has
determinedto be needed,theoutcome describedin Part VII. C. below will apply to these
endpoints.

C. EPA DeterminesTailoredApproachto HAPs Testingis not Feasible: EPA may
determine that the tailored approachto HAPs testingsetforth in this ECA, for anyor all Tier I
ProgramReview Testingasappliedto any or all Tier II endpointtestingandassociatedroute-to-
route extrapolations,is not feasible. In suchan instance,EPA will notify the Companiesby
certified letter or Federal Registernotice. Thenotification will includethe reason(s) forthe
determinationand will be placedin the record forthis action. If EPA issues such anotification
for any endpoint(s), theCompanies’obligationsto conducttestingorassociated route-to-route
extrapolationsfor that endpoint(s)as described underthis ECA areterminated. EPAmaypursue
testingfor such endpoint(s) under theHAPs rulemaking,a newrulemaking,or develop a
separateECA for the purposeof obtainingthe needed data, asappropriate.

D. Other PossibteOutcomes: If the EPA Program Review orTier II endpoint
testingandassociated route-to-routeextrapolationsdo not resultin any oftheoutcomes
describedabove,EPA andtheCompaniesmaymodify this ECA accordingto theprocedures
containedin 40 CFR790.68(see PartX. of this ECA).

VIII. STANDARDS FOR CONDUCTING TESTING

A. Testingfor specifictoxicity endpoints(acute toxicity,neurotoxicity,and
reproductive toxicity)mustbe conductedin accordancewith the TestStandardslisted in Table 1
anddescribedin AppendixB(l-4) as annotatedin AppendixD(1-3) to this ECA. Certain
provisionsof theseTestStandards areconsideredto be mandatory andarereferredto as
“requirements”. Theserequirementsare identifiedby the useof the word“shall” in thetext of
the TestStandard.

Provisionsthat arenot mandatory,andarethereforeonly recommended, are identifiedby
the useof “should” statements.In the event such“should” provisionsare notfollowed,the
Companieswill not be deemedby EPA to be in violationof this ECA andwill not be subjectto
penalties or other enforcementactions,as describedin PartXI. ofthis ECA. However,in such
cases,EPA will useits professionaljudgementto determine the scientificadequacyand validity
of the testresultsandany repeat testingthat is determinedby EPA to be necessary willbe
required either under aseparateECA or pursuantto a rule promulgated under section4(a) of
TSCA, 15 U.S.C. 2603(a).
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For the purposeof this ECA, thewords “will” and “must,” if they appearin the Test
Standards,are considered equivalent to theword “shall” andthereforedelineatea test
requirementto be followed ormet.

B. The developmentof PK/MECH datato be usedin this ECA testingprogram must
beconductedin accordance with theguidanceoutlinedin AppendixC(1-4)of this ECA. The
developmentandapplicationof P1K/N/TECH datais expectedto be aniterativeprocessand,as
such, the finaldetailsof thetestingmaynot be includedin the presentlyavailableTest
Standard(s).For the purposesof this ECA, AppendixC(l-4) will be the “TestStandard(s)”for
testingspecifiedin Table 1 under Tier IProgramReviewTestingandTier U Route-to-Route
ExtrapolationReporting. The PK/MECH data development underthis ECA will be the subject
of discussions at the EPA Program Review, describedin PartVI. C. andPart VII. A. - D. of this
ECA.

C. TheCompanies,through theHAP TaskForce,andEPA will consult ina good
faith effort to consider the needfor TestStandard modificationsif either EPA or theCompanies
desire suchmodifications.Modificationsto this ECA will be governedby 40 CFR790.68(see
PartX. of this ECA).

D. All testingrequiredby this ECA mustbe conductedin accordancewith the EPA
GoodLaboratoryPractice (GLP)Standardscontainedin 40 CFR part792.

E. All final reportsmustbe submittedby theCompaniesto EPA by thedates
specifiedin Table 1 unlessotherwise authorizedby EPA pursuantto 40 CFR790.68. Interim
statusreportsdescribing thestatusof all studiesto be performedunderthis ECA testingprogram
mustbe submittedby theCompaniesto EPAevery six monthsbeginningsix months fromthe
effective dateofthis ECA anduntil theendof theECA testingprogram. These interimreports
should containinformation such as asummaryof the interimstatusof eachstudybeing
performed underthis ECA testingprogram,adescriptionof significantactivitiesandlor
difficulties experienced during the interim,andan explanationof the actions taken in responseto
difficulties. SeePartXffl. of this ECA regardingsubmissionsto EPA.

IX. STUDY PLANS

TheCompanies,through theHAP TaskForce,will submit a studyplanto EPA for each
testconducted pursuantto this ECA prior to the initiation of testingin accordancewith 40 CFR
790.62. (For thisECA, EPA will not require thestudy plansto be submitted“no later than45
days priorto the initiation of testing,”asspecifiedat 40 CFR790.62(a)).The contentof the
study planssubmittedto EPA will comply with 40 CFR 790.62(b). Modificationsto thestudy
planswill be governedby theproceduresof 40 CFR790.62(c). All study planswill become part
of theofficial record (Docket ControlNumberOPPTS-42197C).
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X. MODIFICATIONS TO ENFORCEABLE CONSENT AGREEMENT

EPA andthe Companiesrecognizethat in someinstancesmodificationsto the schedulein
Table 1 maybe neededin view ofuncertaintiesin developing PKIMECHdata.Modifications to
this ECA, if any, will be madeaccordingto the procedures containedin 40 CFR790.68.

XI. FAILURE TO COMPLY WITH THE ENFORCEABLE CONSENT AGREEMENT

TheCompanies acknowledgethat aviolation of the requirementsofthis ECA will
constitute a“prohibitedact” under section15(1)of TSCA, 15 U.S.C. 2614(1),andwill trigger all
provisions applicableto a section15 violation. In addition,noncompliancewith any termof this
ECA by any Companywill constitute conduct“in violation of this Act” under section20(a)(1) of
TSCA, 15 U.S.C. 26l9(a)(l),andcould resultin a citizen’s civilaction.

Under thepenaltyprovisionsof section16 of TSCA, 15 U.S.C.2615,and theFederal
Civil Penalties InflationAdjustmentAct of 1990,28 U.S.C. 2461 note,asamendedby theDebt
Collection ImprovementAct of 1996,31 U.S.C. 3701note, as implementedby 61 FR 69360
(December31, 1996), anon-complyingCompany couldbe subjectto a civil penaltyof up to
$27,500perviolation,with eachday in violation potentiallyconstituting aseparateviolation
under section15. Knowing orwillful violations may leadto the impositionof criminal penalties,
or a fineofnot morethan$27,500for eachday of violation,or imprisonment fornot more than
oneyear,or both. In addition,EPA could enforcethis ECA pursuantto section17 of TSCA, 15
U.S.C. 2616,by seekingan injunctionto compeladherenceto the requirementsof this ECA.

XII. EPA MONITORING OF ENFORCEABLE CONSENT AGREEMENT TESTING

EPA may conductmonitoring activitiesof thetestingconductedunderthis ECA such as
laboratory inspectionsandstudyaudits,as permitted under section11 of TSCA, 15 U.S.C. 2610.

XIII. SUBMISSIONS TO EPA

All datasubmittedto EPA underthis ECA will be identifiedby the DocketNumber:
OPPTS-42197Cand thename:ethylenedichloride. Six (6) copiesof all submissions underthis
ECA will be providedto EPA at the addressspecifiedin 40 CFR790.5(b).

XIV. PUBLICATION AND DISCLOSURE OF TEST RESULTS

All resultsof testingconductedpursuantto this ECA will be announcedto thepublic by
EPA in accordancewith the proceduresspecifiedin section 4(d)of TSCA, 15 U.S.C. 2603(d).
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Disclosureby EPA of datageneratedby suchtestingwill be governedby section14(b)of TSCA,
15 U.S.C. 2613(b),and40 CFR part2.

XV. CONFIDENTIALITY OF INFORMATION

Any claimsof confidentiality for information submitted under thisECA will be made
under thetermsof40 CFR790.7. If no claim of confidentialityis madeby thesubmitterofthe
information at thetime of submission,the information willbe deemedby EPA, in accordance
with 40 CFR790.7,to be public, and may be madeavailableto thepublic without further notice
to thesubmitter. Informationclaimedasconfidentialwill be treatedin accordancewith the
proceduresin 40 CFR part2 established pursuantto section14 of TSCA, 15 U.S.C. 2613.

XVI. RESPONSIBILITIES OF THE COMPANIES

A. TheCompaniesareboundby thetermsof this ECA andtheprovisionsof40 CFR
790.62and790.65.

B. TheCompanieswill comply with thenotification requirementsof section12(b)(1)
of TSCA, 15 U.S.C.2611(b)(1),and40 CFR part707, subpartD, if they export orintendto
export ethylenedichloride. Any other person who exports or intendsto exportethylene
dichloride will be subjectto these exportnotification requirementsuponpromulgationof an
exportnotification rule for ethylene dichloride under section12(b)(1)of TSCA.

C. If ethylene dichloride becomes subjectto a rule promulgated under TSCA section
5(a)(2), 15 U.S.C.2604(a)(2),governingsignificantnew usesof ethylenedichloride,then the
Companieswill be subjectto the datasubmission requirementsimposedby section5(b)(l)(A) of
TSCA, 15 U.S.C.2604(b)(l)(A),asif the testingunderthis ECA hadbeen requiredby a TSCA
section4 testrule.

XVII. SEVERABILITY OF ENFORCEABLE CONSENT AGREEMENT PROVISIONS

In the eventthat oneor moreprovisionsof this ECA are determinedby a court decisionto
be unenforceable, the remainingprovisionsof this ECA will not be presumedto be valid, and
EPA will either initiate a rulemakingproceedingto requiretestingor publishin the Federal
Register the reasons fornot initiating such aproceeding.

XVIII. FINAL AGENCY ACTION

Issuanceof this ECA by EPA constitutesfinal EPA actionfor purposesof 5 U.S.C.704.
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XIX. PUBLIC RECORD

EPA hasestablishedapublic record whichwill contain this ECA, the Orderthat
incorporatesthis ECA, the Federal Registernoticeannouncingissuanceof the Order
incorporatingthis ECA, and any andall relevantinformation,subjectto theconfidentiality
provisionsof section14(h)of TSCA and40 CFRpart2. Theofficial record for this ECA,
including thepublic version,which doesnot includeany information claimed asCBI, has been
establishedunder docket control numberOPPTS-42197C.

XX. EFFECTIVENESS

This ECA maybe signedin separate counterparts.This ECA will not be effectiveunless
signedby eachof theCompaniesandby EPA. This ECA will take effecton the dateof
publicationof theFederalRegisternoticeannouncing theissuanceof the Orderthat incorporates
this ECA.

XXI. RIGHTS OF THE COMPANIES

By signingthis ECA, theCompanieswaive their right to challengeEPA’s authorityto
assesspenalties forviolationsof thetermsof this ECA. This waiver does notaffect any other
rights that theComnpaniesmayhave under TSCA,including the rightto disputethe amountof
any penaltyor to disputefactuallywhether aviolation of the termsof this ECA hasoccurred,or
to seekjudicial review of any rulethat mayhe adoptedby EPAthat imposesrequirementsto test
ethylenedichloride.
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XXII. IDENTITY OF THE COMPANIES

TheCompaniessubjectto this ECA are:

TheDow ChemicalCo.
LouisianaHwy 1
P.O.Box 150
Plaquemine, LA70765

VulcanMaterialsCompany
1200Urban CenterDrive
Birmingham, AL35242

Occidental Chemical Corporation
5005LBJ Freeway
Dallas, TX 75244

Oxy Vinyls, LP
Suite500,LB3O
5005 LBJ Freeway
Dallas, TX75244

GeorgiaGulf Corporation
26100 LA45
Plaquemine, LA70764

Westlake Chemical Corporation
2801Post OakBlvd.
Suite600

Houston,TX 77056

PPGIndustries,Inc.
One PPGPlace
Pittsburgh,PA 15272

Borden Chemicals& Plastics
OperatingLimited Partnership
180 E. Broad Street
Columbus,OH 43215

FormosaPlasticsCorporation,U.S.A.
9 Peach Tree Hill Road
Livingston,NJ 07039
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XXIII. SIGNATURE

Date:

TEST SPONSOR

The Dow Chemical Company

RogerL. Bowlin
R&D Director for ChlorinatedOrganics
TheDow Chemical Company
LouisianaHwy 1
P.O. Box 150
Plaquemine,LA 70765-0150

TheDow Chemical Companyagreedto sponsor ethylene dichloridein Tier I of theVoluntary
Children’s Chemical EvaluationProgramasa memberof theAmerican ChemistryCouncil Vinyl
ChlorideHealthCommittee.



XXIII. SIGNATURE

Date:

TEST SPONSOR

Vulcan Materials Company

GeorgeL. Fish
Vice President,Technical
VulcanChemicals Division
VulcanMaterialsCompany
1200Urban CenterDrive
Birmingham,AL 35242

VulcanMaterialsCompany agreedto sponsorethylenedichloridein Tier I of the Voluntary
Children’s Chemical Evaluation Programas a memberoftheAmericanChemistryCouncil Vinyl
ChlorideHealthCommittee.



XXIII. SIGNATURE

Date:

TEST SPONSOR

Occidental Chemical Corporation

CharlesL. Mears
Vice President& General Manager
Electrochemicals
OccidentalChemical Corporation
5005LBJ Freeway
Dallas,TX 75244

Occidental Chemical Corporation agreedto sponsor ethylene dichloridein TierI of theVoluntary
Children’s Chemical EvaluationProgramas a memberoftheAmerican ChemistryCouncil Vinyl
ChlorideHealthCommittee.



XXIII. SIGNATURE

Date:

TEST SPONSOR

Georgia Gulf Corporation

EdwardA. Schmitt
Presidentand CEO
GeorgiaGulf Corporation
26100LA 45
Plaquemine,LA 70764

GeorgiaGulf Corporation agreedto sponsorethylenedichloridein Tier I of theVoluntary
Children’sChemical Evaluation Programasa memberof theAmerican ChemistryCouncil Vinyl
ChlorideHealthCommittee.



XXIII. SIGNATURE

Date:

TEST SPONSOR

Westlake Chemical Corporation

Wayne Morse
Senior VicePresident,Vinyls
WestlakeChemicalCorporation
2801Post OakBlvd., Suite600
Houston,TX 77056



XXIII. SIGNATURE

Date:

TEST SPONSOR

PPG Industries, Inc.

JamesA. Barter,Ph.D.
Director,EnvironmentalHealth Sciences
PPG Industries,Inc.
One PPG Place
Pittsburgh,PA 15272

PPGIndustries,Inc. agreedto sponsorethylenedichloridein Tier I of the VoluntaryChildren’s
Chemical EvaluationProgramas a memberof theAmerican ChemistryCouncil Vinyl Chloride
HealthCommittee.



XXIII. SIGNATURE

Date:

TEST SPONSOR

Borden Chemicals& PlasticsOperating Limited Partnership

WayneP. Leonard
Executive Vice President& Chief
OperatingOfficer
BordenChemicals& Plastics
OperatingLimited Partnership
180 E. BroadStreet,
Columbus,OH 43215



XXIII. SIGNATURE

Date:

TEST SPONSOR

FormosaPlasticsCorporation, U.S.A.

RobertF. Kelly
Vice Presidentfor Environment, Health,
Safetyand Communication
FormosaPlastics Corporation,U.S.A.
9 Peach Tree Hill Road
Livingston,NJ 07039

Formosa Plastics Corporation,U.S.A. agreedto sponsorethylenedichloridein Tier I of the
VoluntaryChildren’s Chemical Evaluation Programas a memberof theAmerican Chemistry
Council Vinyl ChlorideHealthCommittee.



XXIII. SIGNATURE

Date:

TEST SPONSOR

Oxy Vinyls, LP

Duane Stamp
Vice President/GeneralCounsel
Oxy Vinyls, LP
Suite500,LB3O
5005LBJ Freeway
Dallas, TX 752 44

Oxy Vinyls, LP agreedto sponsor ethylenedichloridein Tier I of the VoluntaryChildren’s
Chemical Evaluation Program as a memberof theAmerican ChemistryCouncil Vinyl Chloride
HealthCommittee.



XXIV. SIGNATURE

UNITED STATES ENVIRONMENTAL PROTECTION AGENCY

StephenL. Johnson
Assistant Administrator
Office of Prevention,Pesticides,andToxic Substances

U.S. EnvironmentalProtectionAgency
Office of Pollution Prevention And ToxicSubstances
Ariel Rios Building
1200PennsylvaniaAvenue,N.W.
Washington, DC20460

Date:

Address:



Table 1 REQUIRED TESTING, TESTSTANDARDS,REPORTING AND
OTHERREQUIREMENTSFORETHYLENE DICHLORIDE

TestStandard Deadline
TIER I (citations are to 40 CFR; for Final
HAPs Testing for EDC appendicesare attached

to this ECA)
Report

(Months)’

Acute Toxicitywith BAL and § 799.9135(as annotatedin 18
histopathology(inhalation)2 appendixD. 1)

AcuteNeurotoxicity(inhalation)2 § 799.9620(as annotated in
appendix D.1)

18

Developmental Toxicity Appendix E.33

Number of monthsafter the effective date of the Orderthat incorporatesthis ECA whenfinal reportis due.

Interim statusreports,describingthe Statusof all testingto beperformedunderthis ECA, must be submittedby the
Companiesto EPAevery 6 monthsbeginningsix monthsfrom theeffective date of this ECAuntil theend ofthe
ECA testing program(seePart VIII. B. and Part XIII. ofthis ECA).

2 Acute toxicity andacuteneurotoxicitytesting tobeconductedunder a combined protocol following§799.9135

and §799.9620as annotated in appendixD. 1. As specifiedin PartVI. A. of this ECA, EPAhasdeterminedthat the
macrophagefunctionassayreportedby Sherwoodetal. (1987)adequatelyfulfills the macrophagefunctionassay

portion ofthe acutetoxicity testingrequirement.A copy of this reportis includedasAppendixB. 1.

~ As specifiedin PartVI.A. of this ECA, EPAhasdeterminedthat thedevelopmentaltoxicity studies reportedby
Payanet al. (1995), inrats. andRao etal. (1980), in rabbits,adequatelyfulfill theHAPs rulemakingtesting
requirement for developmentaltoxicity testingfor ethylenedichioride. A copy of these reportsis includedas
AppendixE.3.



TIER I TestStandard Deadline
Program Review Testing (citations are to 40 CFR; for Final
for EDC4 appendices are attached

to this ECA)
Report

(Months)

PKPVIECH datato support model AppendixC (1-4) 21
validationandverification of oral-
to-inhalation extrapolation for the
following dataneedsin the F344
rat5:
a. Subchronictoxicity6

b. Subchronicneurotoxicity7

c. Reproductivetoxicity8

PBPK modelsimulations9 AppendixC (1-5) 21

As described inPartVI.C. of this ECA, before work underthe Tier II testingsegmentis conducted,EPAwill
conduct a Program Review oftheTier I Program ReviewTestingdata and datafrom otherstudiesacceptableto EPA
that could beusedin performingquantitativeroute-to-routeextrapolations.

~ Previously publishedinhalationPBPK model(D’ Souzaetat., 1987;1988)to beextendedand validatedto (1)
periodic inhalationexposures basedon PKIIVIECH data to be acquiredas part of the “Tier I InhalationToxicity and
(2) oral administration via cornoil gavageand drinking water.

6 Relevant to existing data in ratsadministeredEDC via corn oilgavage(Daniel, etat. (1994)

Relevant to drinking wateradministrationin rats

8 Relevant to drinkingwateradministrationand capable toinform route-to-route extrapolation fromeachdosing

paradigm of extant databy Alumot, etat. (1976),Rao,etat. (1980),andLane, et at. (1982)

~ Themodel simulationsareto provide point and uncertaintyestimatesof internaldosemetrics(parentchemical
peakandarea under the curve (AUC) concentrations in bloodandbrain, and 24-hour totalglutathione-dependent
metabolism)in ratsand humansto allow quantitative route-to-routeextrapolations.Thesesimulationswill be used
to evaluatethe acceptabilityof: (1) subchronic neurotoxicitytesting of oralexposurevia drinkingwaterin rats; (2)
extant oral subchronictoxicity data of Danieletat. (1994) inrats via cornoil gavage,and (3) reproductivetoxicity
testingof oralexposurevia drinking waterin rats.



Tier II Testing and/or
Extrapolation Reporting
for EDC

TestStandard
(citations are to 40 CFR;
appendices are attached
to this ECA)

Deadline
for Final
Report

(Months)

Subchronic toxicity(route-to-
route extrapolationofextant
data)’°

Subchronicneurotoxicity:
a) testingby theoral route

b) routeto routeextrapolation11

Reproductivetoxicity:’2

a) testingby the oral route

b) routeto routeextrapolation13

AppendixC.2 and C.6

§ 799.9620(as annotated in
Appendix D.2)

Appendix C.3 andC.6

§ 799.9380(as annotatedin
AppendixD.3)

Appendix C.4 andC.6

36

42

52

42

52

Quantitativeroute-to-route extrapolation of extant data of Danieletat. (1994) documented graphicallyand with

tabular data using pointestimatesand uncertaintymeasuresfor parentcompound(peakand AUC) andtotal amount
metabolizedby glutathione-dependent pathways to developthe dosemetric.

~ Quantitative route-to-route extrapolation of subchronictoxicity testingdevelopedunder Tier IITesting,
documented graphicallyand with tabular data using pointestimatesand uncertaintymeasuresfor parentcompound
(peakand AUC) in bloodand brainand totalamountmetabolizedby glutathione-dependentpathways to developthe
dosemetric. Ability to characterize bloodand CNS time-coursedata,if possible,for bothoral andinhalation routes
must be demonstrated.

12 Control and high-dosegroupswill beevaluatedfor fertility index,gestationindex,grossnecropsy,organweight

and histopathologyto confirm lack of effect reported in extantstudiesby Alumot et at., 1976;Raoet at., 1980; and
Laneet at., 1982. Observation ofan effect in thehigh-dosewill trigger detailedevaluationof low-doseand mid-
dosegroupsfor the abovementionedeffects. Estrouscycle, spermevaluation(vaginalopening,preputialseparation)
will be evaluatedfor all dosegroups.

13 Quantitativeroute-to-route extrapolation of reproductivetoxicity testingdevelopedunder Tier IITestingand

extant datafrom Alumot, etat. (1976),Rao,et at. (1980).and Lane,em’ at. (1982) documented graphicallyand with
tabular datausingpointestimatesand uncertaintymeasuresfor parentcompound(peakand AUC) and totalamount
metabolizedby glutathione-dependentpathwaysto developthedosemetric.


