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(D)(1) A neuropathologytest shall be
conductedwith commercialhexanein
accordancewith § 798.6400of this chap-
ter except for the provisions in para-
graphs(d)(4)(i), (5), and (6) of § 798.6400.

(2) For the purposesof this section,
the following provisionsalsoapply:

(i) High dose level. The highest dose
shall produceclear behavior effects or
life-threatening toxicity. In addition,
the highestdose shouldnot exceedthe
lower explosive limit of commercial
hexane.

(ii) Duration andfrequencyofexposure.
Animals shall be dosedfor 6 hours/day,
5 days/weekfor 90 days.

(iii) Routeof exposure.Animals shall
be exposedto commercial hexane by
inhalation.

(ii) Reporting requirements. (A) The
schedule-controlledoperant behavior,
functional observation battery, motor
activity, and neuropathology tests
shall be completed and the final re-
ports submitted to EPA within 15
months of the effective date of the
final rule.

(B) Interim progressreportsfor each
test shall be submitted to EPA for the
schedule-controlledoperant behavior,
functional observation-battery, motor
activity, and neuropathologytests at
6-month intervals beginning 6 months
after the effective date of the applica-
ble final rule, until the applicablefinal
report is submittedto EPA.

(8) Pharmacokinetics—(i)Requiredtest-
ing. (A)- Pharmacokineticstestingshall
be conducted in rats in - accordance
with § 795.232of this chapter,exceptfor
paragraph(c)(1)(ii) of § 795.232.

(B) For the purposesof this section,
the following provisionsalso apply:

(1) Test animals. Adult male and fe-
male ratsshall beusedfor testing. The
rats shallbe 9 to 11 weeksold andtheir
weight range should be comparable
from groupto group. The animalsshall
be purchasedfrom a reputable dealer
and shall be permanently identified
upon arrival. The animals shall be se-
lected at random for the testing
groups, and any animal showing signs
of ill healthshall not beused.

(2) Speciesand strain. The rat strain
used shall be the same as the strain
used in the subchronic and chronic
tests required under § 798.2450(d)(1)(i)
and§ 798.3300(b)(1)(i).

(ii) Reportingrequirements.(A) The in-
halation anddermal pharmacokinetics
tests shall be completedand the final
report submittedto EPA by August 21,
1992.

(B) Interim progressreportsshall be
submitted to EPA for the inhalation
and dermal pharmacokinetics-testsat
6-month intervals, beginning 6 months
after the effective date specified in
paragraph(d)(1) of this section,until
the final report is submittedto EPA.

(d) Effective date. (1) The effective
date of this final rule is November17,
1988, exceptfor the provisions of para-
graphs (c)(5)(i)(D), (c)(5)(ii)(A)(4),
(c)(5)(ii)(C), (c)(8)(i) and (c)(8)(ii)(A) of
this section. The effective date for
paragraphs (c)(5)(i)(D), (c)(5)(ii)(A)(4)
and (c)(5)(ii)(C) of this section is May
21, 1990. The effective date for para-
graphs (c)(8)(i) and (c)(8)(ii)(A) of this
sectionis June12, 1992~
- (2) - The guidelines and other test
methodscited in this section are ref-
erencedas they exist on the effective
dateof the final rule.

[53 FR3392,Feb. 5, 1988, asamendedat 53 FR
38953, Oct. 4, 1988; 55 FR 634, Jan.8, 1990; 55
FR7325,Mar. 1, 1990;-55FR12643,Apr. 5, 1990;
57 FR 24961, June12, 1992; 58 FR 34205, June
23, 1993J

§ 799.2175 C9 aromatic hydrocarbon
fraction.

(a) Identification of chemicalsubstance.
The C9 aromatic hydrocarbonfraction
obtainedfrom the reforming of crude
petroleum shall be tested in accord-
ancewith this part.

(b) Identification of test substance.A
C9 substanceconsistingof ortho-, meta-
and para-ethyltoluene (minimum 22
percent), and 1,2,4-, 1,2,3,- and 1,3,5-
trimethylbenzeneminimum 15 percent)
that is representativeof a typical C9
aromatic hydrocarbon fraction - ob-
tained from the reforming of crudepe-
troleum (minimum total ET-TMB con-
tent 75 percent)andintendedfor useas
asolventendproduct shall be prepared
and used as the test substancein all
tests.

(c) Persons required to submit study
plans, conducttestsand submitdata. All
personswho manufactureor process,or
intend to manufactureor process,the
C9 aromatic hydrocarbon fraction,
other thanasan impurity, from July 1,
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~85,to the end of the reimbursement
eriod shall submit lettersof intent to
~st,exemptionapplications,andstudy
lans,andshall conducttestsandsub-
ut data as specifiedin this section,
abpartA of this part, andpart 790 of
bis chapter. -

(d) Health Effects Testing—(1) Muta-
enic effects—Chromosomal- aberrations—
.) Requiredtesting. (A) An in vitro cy-
Dgeneticstestshallbe conductedwith
~ieC9 testsubstance. —

(B) An in vivo cytogeneticstestshall
e conductedfor - the C9 testsubstance

the in vitro cytogeneticstest con-
acted- pursuant to paragraph
l)(1)(i)(A) of this sectionproducesa
egativeresult. - - -

(C) A- dominant lethal assayshall be
onductedwith the C9 test substance
nless the in vitro cytogeneticstest
onductéd pursuant- to paragraph
1)(1)(i)(A) of this sectionand the in
ivo cytogenetics- test conductedpur-
~iant to paragraph(d)(1)(i)(B) of this
action (if required)produce negative
~sults. - - -

(D) A heritable translocationassay
iall be - conductedwith the -C9 test
abstanceif thedominantlethal assay
onducted pursuant to paragraph
1)(1)(i)(C) of this sectionproducesa
ositive result.
(ii) Reporting requirements. (A) The

iutagenic effects testing for chromo-
)mal aberrationsascontainedin the
rst tier of testing, which consistsof
n in vitro cytogeneticstestand an in
~vocytogeneticstest shall be com-
[eted and the final resultssubmitted
) the Agencywithin 12 months-of the
LTective dateof the final PhaseU rule.
(B) Themutageniceffectstestingfor
~iromosomalaberrationsas contained
i the second tier of testing, which
)nsists of a dominant lethal assay,
iall be completedandthefinal results
ibmitted to the Agency within 24
~onths of the effective date of - the
nal PhaseU rule.
(C) The mutageniceffectstesting for
~romosomalaberrationsas contained
i the third tier of testing, which con-
.stsof a heritabletranslocationassay,
iall be completedandthe final results
ibmitted to the Agency within 24
Lonths of the dateof EPA’s notifica-
on of the testsponsorby certifiedlet-

ter or FEDERAL REGISTER notice that
testingshouldbe initiated.

(D) Progressreportsshall be submit-
tedto the~Agencyfor the in vitro andin
vivo cytogeneticsassaysand the domi-
nantlethal assayat 6-monthintervals,
the first of which - is due within 6
months of the effective date of the
final PhaseII rule. - -

(E) Progressreportsshall be submit-
ted to - the Agency for~the heritable
translocationassayat 6-month inter-
vals, the first of which is duewithin 6
months-of the dateof EPA’s notifica-
tion of the test sponsorthat testing
shouldbe initiated. - - -

(2) Mutãgeniceffects—Genemutation—
(i) Required testing. (A) A Salmonella
typhimuriummammalianreversemuta-
tion microsomal- assayshall - be con-
ductedwith the C9 testsubstance,both
with andwithout activation. -

(B) A sister chromatid exchange
(SCE)- assayshall be conductedwith
theC9 testsubstance

(C) A genemutation in mammalian
cells- in culture assayshall be con-
düctedwith theC9 testsubstance.-

(D) A secondgenemutation in mam-
malian cells in culture assay,using a
thfferentcell line from thatusedin the
first assay,shallbe conductedwith the
C9 testsubstanceif the first genemu-
tation in cells in culture assay,con-
ducted pursuant to paragraph
(d)(2)(i)(C) of this section,producesa
negative result, unless the Salmonella
microsomalassay,- conductedpursuant
to paragraph(d)(2)(i)(A) of this sectiOn,
and theSCE assay,conductedpursuant
to paragraph(d)(2)(i)(B) of this section,
producenegativeresults.

(E) A Drosophilasex-linkedrecessive
lethality test shall.be conductedwith
the C9 test substanceunless the Sal-
monella microsomal assay conducted
pursuant to paragraph(d)(2)(i)(A) of
this sectionand the genemutation in
cells in culture assaysconductedpur-
suantto paragraphs(d)(2)(i)(C) and (D)
of this section produce negative re-
sults.

(F) A mousespecificlocusassayshall
be conductedwith - the C9 test sub-
stanceif the Drosophila sex-linkedre-
cessivelethality test, conductedpursu-
antto paragraph(d)(2)(i)(E) of this sec-
tion producesa positiveresult.

592



Environmental Protection Agency § 799.21 75

(ii) Reporting requirements. (A) The
mutagenic effects testing for gene
mutationsascontainedin the first tier
of testing, which consists of a Sal-
monella typhimurium mammalian re-
verse mutation microsomal assay, a
sisterchromatidexchange(SCE)assay,
and a gene mutation in mammalian
cells in culture assay, shall be com-
pleted and the final results submitted
to the Agencywithin 12 monthsof the
effective dateof the final PhaseU rule.

(B) The mutageniceffects testingfor
genemutationsas containedin the sec-
ond tier of testing, which consistsof a
secondgene mutation in mammalian
cells in culture assayand a Drosophila
sex-linked recessivelethal test, shall
be completedandthe final resultssub-
mitted to the Agencywithin 24 months
of the effective dateof the final Phase
U rule. -

(C) The mutageniceffects testing for
gene mutations as contained in the
third tier of testing, consisting of a
mouse specific locus assay, shall be
completedandthe final resultssubmit-
ted to the Agency within 48 months of
the date of EPA’s notification of the
test sponsorby certified letter or FED-
ERAL REGISTER notice that - testing
shouldbe initiated. -

(D) Progressreportsshall be submit-
ted to the Agency for the Salmonella
typhimuriummammalianreversemuta-
tion microsomal assay, SCE assay,
genemutation in mammalian-cells in
culture assays, and Drosophila sex-
linked recessivelethal test at 6-month
intervals, the first of which is due
within 6 monthsof the effectivedateof
the final PhaseU rule.

(E) Progressreports shall be submit-
ted to the Agency for the mouse spe-
cific locus assayat 6-month intervals,
the first of which is due within 6
months of the date of EPA’s notifica-
tion of the test sponsor that testing
shouldbe initiated.

(3) Oncogenicity—(i)Required testing.
A 2-year inhalation oncogenicity bio-
assayshall be conductedwith the C9
test substanceunlessit producesnega-
tive results in all of the following
tests: In vitro cytogenetics test, in
vivo cytogenetics test (if required),
first genemutation in cells in culture
assay,secondgenemutation in cells in
culture assay (if required), and

Drosophila sex-linked recessive
lethality test (if required) conducted
pursuantto paragraphs(d)(1)(i)(A) and
(B) and (d)(2)(i)(C), (D) and (E) of this
section.

(ii) Reporting requirements. (A) The
oncogenicity testing shall be com-
pleted and the final results submitted
to the Agency within 53 months after
the date of EPA’s notification of the
test sponsorby certified letter or FED-
ERAL REGISTER notice that testing
shouldbe initiated. -

(B) Progressreportsshall be submit-
ted to the Agencyat 6-monthintervals,
the first of which is- due within 6
months after the date-of EPA’s notifi-
cation of the test sponsorthat testing
shouldbe initiated. -

(4) Developmental Toxicity—(i) Re-
quired testing. An inhalatiOn devel-
opmental toxicity study shall be con-
ductedwith the C9 test substance.

(ii) Reportingrequirements.(A) The de-
velopmental toxicity testing shall be
completedandthe final resultssubmit-
ted to the Agencywithin 18 monthsof
the effective dateof the final PhaseII
rule. - - -

(B) Progressreports shall be submit-
ted to theAgencyat 6-monthintervals,
the first of which is due within 6
months from the - effective date of the
final PhaseII rule.

(5) ReproductiveEffects—(i) Required
testing. An inhalation - reproductive ef-
fectsstudyshall be conductedwith -the
C9 test substance.

(ii) Reportingrequirements.(A) The re-
productiveeffectstestingshall be com-
pleted and the final results submitted
to the Agencywithin 29 months of the
effectivedateof the final PhaseU rule.

(B) Progressreportsshall be submit-
ted to the Agencyat 6-monthintervals,
the first - of which is due within 6
monthsfrom the effective date of the
final PhaseII rule. -

(6) Neurotoxicity—(i)Requiredtesting.
A neurotoxicity testbattery consisting
of a 90-daysubchronicinhalation expo-
sure incorporating the following tests
shall be conducted with the C9 test
substance:

(A) A neuropathologytest;
(B) A motor activity test; and
(C) A functional observationbattery.
(ii) Reporting requirements. (A) The

neurotoxicity test battery consisting
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f a motor activity testand functional
bservational battery shall be com-
leted and the final resultssubmitted
D the Agency within 1& monthsfrom
~ieeffective date of the final PhaseII
tale. -

(B) The neuropathologytest shall be
ompletedandthefinal resultssubmit-
ed to the Agency within 25 months
~om the effective date of the final
phaseU rule. -

(C) Progressreportsshall be submit-
ed to theAgencyat 6-monthintervals,
he first of which shall be duewithin 6
ionths from the -effective dateof the
inal PhaseII rule. -

(e) Test standards—(1)General. (i)(A)
~herequiredtestingspecifiedin para-
raphs (d) (1), (2), (3), and (4) of this
ection shall be conductedin accord-
nce with the study plans for testing
he C9 fraction developedby the Amer-
~an Petroleum Institute (API), sub-
bitted to EPA -on September30, 1985,
iothfied in a submissiondatedJanu-
ry 10, 1986, and the additionalrequire-
aentsspecifiedin this paragraph. -

(B) The requiredtestingspecifiedin
aragraph(d)(5) of this sectionshallbe
onducted in accordance with the
tudy plansfor testing the C9 fraction
evelopedby the American Petroleum
nstitute (API), submitted to EPA- on
leptember 30, 1985, and modified -in
ubmissionsdatedJanuary10, 1986, and
~eptember13, 1988. - -

(ii) The requiredtesting specifiedin
paragraph(d)(6) of this sectionshallbe
onducted in accordancewith the
tudy plan for testing the C9 fraction
Levelopedby API, andsubmittedto the
~gencyon November4, 1986.
(iii) Copiesof theAPI studyplansare

ocated in the public record for this
ule (DocketNo. OPPTS—42034)andare
,vailable -for inspection in EPA’s
)PPTSReadingRoom, NE—G004, 401 M
~t., SW., Washington,DC 20460, from 8
,.m. to 4 p.m., MondaythroughFriday,
xceptlegalholidays.
(2) Mutagenic effects. (i) For each

tudy specified in paragraphs
d)(1)(i)(A) and (2)(i) (A), (B), (C), and
D) of this section,the study shall be
epeatedover a narrow range of con-
entrations if a single, statistically
ignificant positive effect for at least
~ne of the test - points is produced
thereno statistically significantdose-

relatedincreasein the numberof mu-
tageniceventswasfound.

(ii) For eachstudy specifiedin para-
graph(d) of this section,in addition to
the criteria for determininga positive
result given in the study plans speci-
fied in paragraph(e)(1) of this section,
the detectionof a reproducibleandsta-
tistically significant responsefor at
least one of the test substancecon-
centrationsshall be interpreted as a
positive result. In the absenceof a re-
peat assay,a statistically significant
responsefor at least one of the test
substanceconcentrationsshall be in-
terpretedasa positiveresponse.

(iii) For the mouse heritable
translocationassayspecified in para-
graph (d)(1)(i)(D) of this section, the
following arerequired.

- (A) If thelaboratory’shistorical con-
trol database is inadequate,concur-
rent positive and negative controls
shall be conductedwhich conform to
the - - requirements specified in
§ 798.5200(d)(4)(i)of this chapter.

(B) Control data shall be presented,
whetherthey arehistorical or concur-
rent,, in the final report of the study
andshallbe ident-ifiedaseithertheone
orthe other. -

(3) Oncogenicity—(i) Dose levels and
doseselection.Thelowestdoseshall not
be lower than 10 percent of the high
dose.

(ii) Duration. Each study shall last
the majority of the normal lifespanof
the strain of animals to be used.This
time period shall not be less than 24
months for rats and 18 months for
mice, andordinarily not longerthan 30
months for rats ‘and 24 months for
mice.

(iii) Histopathology. Target organs
(including but not limited to lungs and
respiratorytract) in all animalsshall
be subjectto a histopathologicalexam-
ination.

(iv) Individual animal data. (A) Food
and water consumption data shall be
reported,whenmeasured.

(B) Ophthalmological data shall be
recordedwhen the examinationis per-
formed.

(4) Developmentaltoxicity. (i) Testing
in one mammalianspeciesother than
the rat is required.

(ii) Damsshall be killed beforepartu-
rition.
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(5) Test substance—(i) Identity and
source. The remaining components,
which may be as high as 25 percentof
the test mixture, shall be character-
ized.

(ii) Stabilityundertestand storagecon-
ditions. The atmospherebeing inhaled
by the animals shall be characterized
with regardto concentrationand iden-
tification of the componentsinhaled.

(f) Effectivedate.The effective dateof
the final PhaseU rule for the C9 aro-
matic hydrocarbonfraction is March 9,
1987. - -

[50 FR 20676, May 17, 1985, as amendedat52
FR 2527, Jan.23, 1987; 54 FR 27357, June 29,
1989;58 FR 34205, June23, 1993]

§ 799.2200 Hydroquinone.
(a) Identification of test substance (1)

Hydroquinone(CAS No 123-31-9)shall
be testedin accordanOewith this sec-
tion. -

(2) Hydroquinone of at least 99 per-
cent purity shall be used as the test
substance. -

(b) Persons required to submit study
plans, conducttestsand submitdata. (1)
All personswho manufactureor proc-
esshydroquinone,other thanas an im-
purity, from January13, 1986 to the end
of the reimbursementperiod shall sub-
mit lettersof intent to test, exemption
applications, and shall conduct tests
and submit data as specified in this
section,subpartA of this part andpart
790 of this chapterfor two-phaserule-
making.

(2) Personssubject to this sectionare
not subject - to the requirements of
§790.50(a) (2), (5), (6), and (b), and
§ 790.87(a)(1)(ii)of this chapter.

(3) Personswho notify EPA of their
intent of conduct tests in compliance
with the requirementsof this section
must submit plans for those tests no
later than30 days before the initiation
of eachof thosetests.

(4) In addition to the requirementsof
§790.87(a)(2) and (3) of this chapter,
EPA will conditionally approveexemp-
tion applications for this rule if EPA
hasreceiveda letter of intent to con-
duct the testingfrom which exemption
is sought and EPA has adoptedtest
standards and schedules in a final
PhaseII test rule.

(c) Health effectstesting—(1)Toxicoki-
netic studies—(i)Requiredtesting. Skin

andoral dosingstudies,whichwill pro-
vide data regarding both rate and ex-
tent of absorption,shall be conducted
with hydroquinone.

(ii) Test standard. (A) The toxicoki-
netic testing shall be conductedin ac-
cordancewith § 795.235 of this chapter
exceptfor the provisions in paragraph
(c)(1)(iii)(C) of § 795.235.

(B) For the purposeof this section,
the following provisionsalsoapply:

(1) During theacclimatizationperiod,
rats shall be housed in polycarbonate
cages on hardboard chip bedding, or
suspendedsteel cageswith no bedding
material.

(2) [Reservedl
(iii) Reporting requirements. (A) The

toxicokinetic tests shall be completed
and the final results submitted to the
Agency within 1 year of the effective
dateof the PhaseII final test rule.

(B) A progressreport shall be pro-
vided 6 months from the effective date
of the final PhaseU rule.

(2) Developmental Toxicity—(i) Re-
quired testing. -Developmental toxicity
studiesin both a rodent andnonrodent
species shall be conducted’ with
hydroquinone.Thesetestsmustbe con-
ducted using the oral route of expo- -

sure.- -

(ii) Teststandards.The developmental
toxicity testing shall be conductedin
accordancewith § 798.4900, as revised
July 1, 1987.

(iii) Reporting requirements. (A) The
Developmental toxicity tests shall be
completedandthe final resultssubmit-
ted to the Agency within 18 months of
the effective date of the final PhaseII
rule. -

(B) Interim progressreportsshall be
provided at 6-month intervals begin-
ning 6 months from the effective date
of the final PhaseII rule.

(3) ReproductiveEffects—(i) Required
testing.- A two-generationreproductive
effects study in a rodent speciesshall
be conductedwith hydroquinone.This
test must be conductedusing the oral
routeof exposure.

(ii) Test standards.The reproductive
effectstestingshall beconductedi~ac-
cordancewith §798.4700,as revisedJuly
1, 1987.

(iii) Reporting requirements. (A) The
two-generation reproductive effects
toxicity test shall be completed and
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