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40 CFR Part 799

IOPTS—42116; FRL 3800-71

RIN 2070-AB94

Testing Consent Order for 4-
vinylcyclohexene

AGENCY: EnvironmentalProtection
Agency(EPA).

ACTION: Final Rule.

SUMMARY: This final rule announcesthat
EPA hassignedan enforceableTesting
ConsentOrderfor 4-vinylcyclohexene
(4-VCI-I, butadienedirner,CAS No. 100—
40—3),with nine manufacturers,who
haveagreedto performsubchronic
effects,mutagenicity,pharmacokinetics,
andaqueousvolatilization rate testing
on 4-VOl. This rule adds4-VCH to the
list of TestingConsentOrdersin 40 CFR
799.5000for which theexport
notification requirementsof 40 CFR part
707 apply.This rule constitutesEPA’s
responseto theInteragencyTesting
Committee’s(ITC) recommendationthat
EPA considerhealtheffectsand
chemicalfate testing of4-VCH.
EFFECTIVE DATE: September23, 1991.

FOR FURTHER INFORMATION CONTACT:
DavidKling, Acting Director,
EnvironmentalAssistanceDivision (TS—
799), Office of Toxic Substances,rm. E—
5438,401 M St.. SW., Washington,DC
20480,(202)260—1404,TDD (202) 554—
0551.
SUPPLEMENTARY INFORMATION: Under
proceduresdescribedin 40 CFR part790,
nine manufacturershaveenteredinto a
TestingConsentOrderwith EPA in
which theyhaveagreedto perform
subchroniceffects,mutagenicity.
pharmacokinetics(in vitro partition
coefficientstudyandin vitro
metabolismstudy),andaqueous
volatilizationratetesting for 4-VC1-L
This rule amends40CFR 799.5000by
adding4-VCH to thelist of chemical
substancesandmixturessubjectto
TestingConsentOrders.

I. ITC Recommendation

In its Twenty-FifthReportto EPA,
publishedin theFederalRegisterof
December12, 1989 (54FR 51114),the ITC
recommended4-VCH for healtheffects
andchemicalfate testing.Thehealth
effectstestsrecommendedwere
pharmacokineticsandoncogenicityby
inhalation.The ITC recommended
testingby inhalationbecauseinhalation
is likely to bethemajorrouteof
exposure.The chemicalfate test
recommendedwasthe aqueous
volatilizationratetest.

II. TestingConsentOrderNegotiations

In theFederalRegisterof December
12, 1989 (54 FR 51114),andin
accordancewith theprocedures
establishedin 40 CFR 790.28, EPA
requestedpersonsinterestedin
participatingin or monitoring testing
negotiationsfor 4-VCH to contactEPA.
EPA held public meetingswith
interestedparties(thenine
manufacturers,the SyntheticOrganic
ChemicalManufacturersAssociatinn,
andthe InternationalInstitute of
SyntheticRubber—Processors)on May 3.
May 22, June7, June28, andOctober23,
1990, to discussthetestingappropriate
for 4-VCH. EPA andnine manufacturers
signeda TestingConsentOrderfor 4-
VCH. UndertheTestingConsentOrder,
the ninemanufacturershaveagreedto
conductor to provide for the conductof
the following:

(1) An in vivamammalian
cytogeneticsmicronucleusassayin rats
andmice.

(2) An in viva testicularalkaline
elution assay,if triggered.

(3) A pharrnacokineticsstudy(in vitro
partition coefficientandin vitro
metabolism).

(4) Subchronicstudiesin ratsin mice.
(5) An aqueousvolatilization rate test.
EPA believesthat on thebasisof

existingdataandongoingtesting,EPA
will beableto reasonablypredictthe
potentialoncogenicityof 4-VCH and is
not recommendingoncogenicitytesting
at this time. The specificteststandards
to be followedandthe testingschedule
for eachtestareincludedin theTesting
ConsentOrder. Proceduresfor
submittingstudyplans,modifying the
TestingConsentOrder, monitoringthe
testing,andotherprovisionsarealso
includedin theTestingConsentOrder.

ilL Production,Use,Exposureand
Release

A. PhysicochemicalProperties

The substance4-VCH is a colorless
liquid with a watersolubility of 5 ppm
(Ref. 1). It hasan estimatedvapor
pressureof 10.2 torr at25 C andhas a
calculatedlog Pof 3.38(Ref. 1).

B. Production

Informationsubmittedby the
l3utadienePanelof theChemical
ManufacturersAssociation(thePanel)
indicatesthat,in 1989, a total of
approximately8million poundsof ‘~
VCH (butadienedimer)waspresenttr.
all streamsleavingthecrudeor refined
butadieneprocess.Approximately
350,000poundsof 4-VCH waspresentin
butadieneproductsleavingthe
productionsite (Ref. 2).
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Approximately 4,630,000pounds(58
percent)of thetotal 4-VCH in butadiene
purgestreamswasdestroyed.
Approximately3,300,000pounds(42
percent)wasblendedinto motor
gasolineor fuel oil (Ref. 2).

Approximately3 million to 4.5 million
additionalpoundsof 4-VCH was
generatedin non-butadieneprocesses.
Virtually all of thatmaterialwas
reactedorotherwisedestroyedby the
producer.The only exceptionwasless
than 500.000poundsof 4-VCH which
wassold asaproduct.This 4-VCH was
thenconsumedby asmall numberof
customersin industrialsettings(Ref. 2).

In addition to beingproducedasa by-
product in thebutadieneandother
processes,4-VCH maybegeneratedin
processingbutadieneinto polymersand
syntheticrubberandin processing
syntheticrubberinto otherproducts
suchas tires.

C. Uses
4-VCH maybe usedas an

intermediatein themanufactureof 4-
vinylcyclohexenemono-and
diepoxides,whichareusedto make
epoxyresins,polyesters,coatings,and
plastics;andmayalsobeusedin the
manufactureof flameretardants,
insecticides,plasticizers,and
antioxidants(Refs.3 and4).

D. OccupationalExposure

Approximately1.300employeesare
potentiallyexposedto 4-VCH at 17 sites
that producecrudeor refined butadiene,
orgenerateandisolate4-VCH for use in
otherprocesses(Ref. 2).Because4-VCH
is almostalwayspresentwith butadiene
in crudeor refinedbutadieneunits,most
of theseemployeesarealsoexposedto
butadiene.EPAbelievesthatcontrols in
placeto protectworkersfrom exposure
tobutadieneat butadienemanufacturing
facilities will tendtolimit worker
exposureto 4-VCHat thesefacilities.At
butadienemanufacturingfacilitieslevels
of 4-VCH in theworkplaceshouldbe
lessthanbutadienelevelsbecause4-
VCH’s concentrationof butadienetends
tobe low, andin additionitsvapor
pressureis muchlower than thatof
butadiene.Monitoring of personnel
(short-termandtime-weighted-average)
hasbeenconductedat onebutadiene
site andat two non-butadienesites
where4-VCH is generatedand isolated.
Personnelsamplesforcurrentplant
operationsaveragedunder1 ppm (Ref.
2).

In addition,occupationalexposureto
4-VCH may occurfrom its useasan
intermediate,in theproductionof
polymersmadefrom butadiene,in the
productionof syntheticrubber,andin
theuseof syntheticrubberto make

other productssuchastires.ThePanel
hasagreedto provideEPA with
monitoringdatafrontbutadiene
manufacturers,on-purposeproducersof
4-VCH, anddomestic4-VCH customers.
The InternationalInstituteof Synthetic
RubberProcessors(IISRP)hasagreedto
provideEPA with monitoringdatafrom
thesyntheticrubberprocessorsand
possiblyfrom somedownstreamusers
of syntheticrubber,e.g.~manufacturers
of tires. However,the exposure
monitoringprogramis voluntaryand
outsidetheframeworkof theTesting
ConsentOrder.

E. EnvironmentalReleaseandExposure

Approximately31,000poundsper year
of 4-VCHfugitive air emissionsis
releasedby 12 companies(17 sites),
rangingfrom 0 to 15,000poundsper year
persite.Fourof thesecompanies(7
sites)reportedatotal of lessthan100
poundsperyearof air emissionsfrom
other sources.A total of approximately
6,000poundsof 4-VCH at 13 sites (range:
0 to 3,500poundspersite) is discharged
eachyearinto plant sewersandsentto
plant wastetreatmentunits(Ref. 2).

In acomprehensivesurveysponsored
by EPA’s Office of Water, 4-VCH was
detectedin thefollowing categoriesof
wastewaterfacilities (occurrence
frequency;medianandmaximum
concentrationsin ~&g/L):organicsand
plastics(2; 227,446.7).rubberprocessing
(6; 78.8, 681.7),publicly ownedtreatment
works(7; 4.9, 8.5) (Ref. 1).

F. HealthEffects

1.Metabolismandpharmacoicinetics.
The metabolismof 4-VCH, studiedin
vitro, indicatedthat it is oxidizedat
eitherof its two doublebondsto
producethecorrespondingdiol
compoundsvia intermediateepoxides
(Refs.5 and6).Underthesponsorshipof
theNationalToxicologyProgram(NTP),
the chemicaldispositionof 4-VCH in
ratshasbeenstudiedby theoral route
(Ref. 7).

2.Acuteandsubchroniceffects.Acute
effectshavebeenreportedby Striegel
andCarpenter(Ref. 8), Bykov (Ref.9)
andSmyth etal. (Ref.10). Prechronic
(14-day)andsubchronic(11—week)
studies,sponsoredby NTP on4-VCH.
wereconductedin ratsandmiceby
gavage(Ref. 11).Therewasahigh
incidenceof mortality in bothNTP
studies.

In the 13—weekNTPstudy,themajor
finding underhistologicexamination
wasa reductionin thenumberof
primaryfollicles andmaturegraafian
follicles of theovariesof all 10 high-dose
femalemice,whethertheydied before
orat theendof thestudy. (Theovaries
of femalemicereceivinglowerdoses

werenot similarly examined.)
Administrationof 4-VCH by inhalation
(1 g/m3 for 6 hours/day,overa periodof
4 months)inhibited body weight
increaseandcausedleucocytosis,
leucopeniaandimoairmentof
hemodynamicsin ratsandmice (Ref. 9).

3. Genotoxicity.4-VCH wasnon-
mutagenicin Salmonellatyphimurium
strainsTA98, TA100,TA1535, and
TA1537with or without metabolic
activation(Ref. 12). 4-VCH gavea
negativeresponsein thecytogenetic
(chromosomalaberration/sister
chromatidexchange)assaysanda
positive responsein themouse
lymphomaassay(Ref. 13).

4. Oncogenicity.NTP studiedthe
carcinogeniceffectof 4-VCH in ratsand
miceandfoundclearevidenceof
carcinogenicityin femalemice, on the
basisof a significantincreasein the
incidenceof uncommonovarian
neoplasms.Theresultswere
inconclusivein malemiceandboth
sexesof ratsbecauseof extensiveearly
mortality (Refs.13 and14).

5. Reproductiveanddevelopmental
effects.As discussedin Unit Iil.F.2. of
this preamblein the13—weeksubchronic
study,4-VCH causedareductionin the
numberof primaryfollicles andmature
graafianfollicles in theovary.4-VCH
wasselectedfora continuousbreeding
studyby NTP. Theexposurephaseof
this studyhasbeencompleted;however,
thefinal reportis notyet available.

6. Chronic(long-term)effects.No
informationwasfound.

IV. TestingProgramUnderTheTesting
ConsentOrder

On May 29. 1990,thePanelpresented
a testingproposalfor 4-VCH to EPA
(Ref. 15). EPA believesthat,with minor
modifications,thetestingoutlinedin
that proposalalongwith existingdata
addressEPA’s dataneedsfor 4-VCH
andshould alsoprovide informationon
the relativepotenciesof butadieneand
4-VCH (butadienedimer).Specifically,
the ninesignatorycompaniesof the
TestingConsentOrderhaveagreedto
conductor sponsor,throughthePanel,
thehealtheffectsandchemicalfate
testsdiscussedin Units IV.A. andIV.B.
of this preambleandsummarizedin the
following Table1:

TABLE 1.—TESTING PL..AN FOR 4-VCH

Test Report
Date

1, AqueousVolatilization
2. Micronucleus,2-day
3. Pharmacokinetics

(a) In vifro partition coefficient in rat
and mousetissue

10

12

IS
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TABLE 1.—TESTING PLAN FOR 4-VCH—
Continued

Test I

(b) In vitro me’.abolism in rat and
mousetissue .. .....~. .... 18

4 Micronuc$e~j~,13—week (to be con-
th.-cted only if the 2-day micronucleus
test Is negative Or equivocalinboth rats
andmice) ..._ ~ 24

5. 90—day s’jbciror.;c tests in rats and
mice..... .... .. ...... 30

6. Im vivo testicularalkaline ekition assay
(to be conducted onlyif the i3—week
micronucle,.’stest is negativeor equivo-
cal in both rat andmouse) ..................~ 42

Numberof monthsafter theeffective dateof the
TestingConsentOrderwhen the final reportmustbe
submittedto EPA.

A. HealthEffectsTestingUnderthe
ConsentOrder

1. Subchronicstudyby theiithalation
route.This study will becarriedout in
bothsexesof miceandratsusing three
groupsexposedto 4-VCH, an unexposed
group, andagroupexposedto
butadiene,Thestudywill last for 90
days.Thedesignof this studywill
providea direct comparisonbetween4-
VCHandbutadienein termsof systemic
toxicity andtargetorgans(e.g..lung).

2. Cytogeneticstudy.A micronucleus
assaywill beconductedin thebone
marrowof both ratsandmice. Ratsand
‘iice will be assessedfor increased
iicronuclei formationfollowing two 6—
tour exposures.If theresponseis

negativeor equivocalfollowing these
exposures,thebonemarrowof exposed
andcontrol animalswill beexamined
following 13 weeksof exposure.The
experimentaldesignshouldallow for
directcomparisonof 4-VCH with
butadiene,whichdoescausean
increasein micronucleusinductionand
bonemarrowtoxicity in micefollowing
two 6—hourexposuresto 1,000ppm
butadienein air. In theeventthe13.—
weekmicronucleustestis negativeor
equivocalin both ratsandmice, the
Panelwill conductanin viva testicular
alkaline elution assay.

3.Partition coefficientandin vitro
metabolismtesting.To examinethe
pharrnacokineticsandacquiredatafor
developmentof aphysiologicallybased
pharruacokinetic(PBPK)modelfor 4-
VCH, the Panelhasagreedto:

(a) Determinethe in vit.mpartition
coefficientsfor 4-VCH, 4-VCH-1,2-
epoxide,4-VCH-7,8-epoxide.and 4-
VCH-diepoxidein blood,lung. liver, and
ovariesof ratsandmice.

(b) Determinein vitro metabolicrate
constantsin thelung, liver, andovaries
of ratsandmicefor theconversionof 4-
~‘CH to its monoepoxidemetabolites,

andfor themonoepoxidesto the
diepoxide.

(c) Determinetheratesof hydrolyars
of theepoxidesin thelung, liver and
ovariesof ratsandmice (‘Ref. 16).

B. ChemicalFate Tes.th’igUnderthe
TestingConsentOrder

Aqueousvolatilization rote. ThePanel
hasagreedto conductthe aqueous
volatilizationrate testrecommendedby
theITC. Theresultsof this test will give
EPAinformation on thepersistenceof 4-
VCH in theenvironment.

G. ChemicalSubstanceto be Tested

Thesubstance4-VCH will be tested
andshall be as pureascanbe
reasonablyattainedbutshall beat least
98 percentpure.

V. StandardsandMethodologiesfor

ConductingTesting
Testingshall beconductedin

accordancewith theprotocols,
guidelines,andmethodologiessetforth
in theAppendicesto theTesting
ConsentOrder(collectively“Test
Standards”).The Companies,through
thePanel,andEPA will consultin a
goodfaith effort to determineif test
standardmodificationsarenecessary.
Modifications to this ordershall be
governedby 40 CFR 790.68.

VI. ReportingRequirements

All final Studyreportsmustbe
submittedto EPA by thetimes specified
in Table I (SeeUnit IV of this
preamble),unlessotherwiseauthorized
by EPA. In addition,interim status
reportsfor testingshall ‘besubmittedto
EPA every8 monthsbeginning6 months
after theeffective dateof theTesting
ConsentOrderuntil the lastfinal report
is submitted.

VII. ExportNotification

Theissuanceof theTestingConsent
Ordersubjectsanypersonwho exports
or intendsto export4-VCH to theexport
notificationrequirementsof’ section
12(b) oITSCA.Thespecific
requirementsarelistedin 40 CFR part
707. A listing of TestingConsentOrders
issuedby EPA is publishedat 40 CFR
799.5000.This listing servesas
notification to persons,who exportor
intendto exportchemicalsubstancesor
mixtureswhich arethe subjectof
TestingConsentOrders,that 40 CFR
part707applies.

VIII. RulemakingRecord

EPA hasestablishedarecordfor this
Rule andtheTestingConsentOrder
(docketnumberOPTS-42fl6).This
recordcontainsthebasicinformation

consideredby EPA in developingthis
Rule andtheTestingConsentOrder.

This recordincludesthefollowing
information:

A. SupportingDocumentation

(1)TestingConsentOrderfor 4-Viny!-
cyclohexene.

(2) FederalRegisternoticespertaining
to this final rule andtheTestingConsent
Orderconsistingof:

(a) Noticeof Interim Final Rule on
proceduresgoverningTestingConsent
AgreementsandTest Rulesand
ExemptionProcedures(51 FR 23706;
June30, 1986).

(b) Noticeof Interim Final Rule on
proceduresgoverningTestingConsent
AgreementsandTestRules(54 FR
36311,September1, 1989).

(c) Toxic SubstancesControlAct Test
Guidelines;Final Rules(50 FR 39252,
September27, 1985).

(d) Noticeof Final Rule revisingthe
Toxic SubstancesControlAct Test
Guidelines(52FR 19056,May 20, 1987).

(e) Noticeof Final Rule requiring
section8(a) and8(d) reportson 4-
vinylcyclohexene(54 FR 51131,
December12, 1989).

(11 TSCA Section8(a)Confidential
BusinessInformation(CBJ) data
submittedin responseto final rule
requiringTSCA section8(a) reportingon
4-vinylcyclohexene(54 FR 51131,
December12. 1989).

(3) Communicationsconsistingof:
(a) Writtenpublic commentsand

letters.
(b) Contactreportsof telephone

conversations.

B. References

(1) USEPA.NoticecontainingtheffC
recommendationof4-VCH to thePriority List
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Officeof ToxicSubstances,Washington.DC
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ConfidentialBusinessInformation
(CBI), while part of therecord, is not
availablefor public review. A public
versionof therecord, from which CBI
hasbeendeleted,is availablefor
inspectionin the TSCAPublicDocket
Office, rm. NE—G004,401 M St.,SW.,
Washington,DC from 8 a.m.to 12 noon,
andfrom I p,m. to 4 p.m.,Monday
throughFriday, exceptlegalholidays.

IX. PaperworkReductionAct

Theinformationcollection
requirementscontainedin this rule have
beenapprovedby theOffice of
ManagementandBudget(0MB) under
theprovisionsof thePaperwork
ReductionAct, 44 U.S.C. 3501 etseq.and
havebeenassigned0MB control
number2070-0033,

Public reportingburdenfor this
collectionof informationis estimatedto
average445 hoursperresponse.This
estimateincludestime for reviewing
instructions,searchingexistingdata
sources,gatheringandmaintainingthe

dataneeded,andcompletingand
reviewingthe collectionof information.

Sendcommentsregardingthe burden
estimateor any otheraspectof this
collection of information, including
suggestionsfor reducingthis burden,to
Chief, InformationPolicy Branch,PM—
223,U.S. EnvironmentalProtection
Agency.401 M St., SW., Washington.DC
20463;and to theOffice of Management
andBudget,PaperworkReduction
Project, (2070—0033)Washington.DC
20503.

List of SubjectsIn 40 CFR Part799

Chemicalexport, Chemicals,
Environmentalprotection.Hazardous
substances,Recordkeepingand
reportingrequirements.Testing.

Dated:September13. 1991.

Victor J.Kimm,
ActingAssistantAdministratorfor Pesticides
andToxicSubstances.

Therefore,40 CFR part799 is amended
asfollows:

PART 799—EAMENDEDI

1. Theauthoritycitation for part799
continuesto readasfollows:

Authority: 15 U.S.C.2603, 2611.2625.
2. Section799.5000 is amendedby

addingthe following chemicalsubstance
in ChemicalAbstractService(CAS)
RegistryNumberorderto the table,to
readasfollows:

§ 799.5000 TestIng consent orders for
substances andmixtures with Chemical
Abstract Service numbers.

CAS Number Substanceormixturename Testing FR Citation

loo—4o-3 4-ciotiexene Health effects
Chemicaltate

(InsertFR date]
(InsertFR datel

[FR Doc.91—22872Filed9—20—91; 8:45 am1
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