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SCREENING-LEVEL HAZARD CHARACTERIZATION
OF HIGH PRODUCTION VOLUME CHEMICALS

CHEMICAL CATEGORY NAME
Heavy Fuel QOils

SPONSORED CHEMICALS
(See Table 1)

SUPPORTING CHEMICALS
(See Table 1)

The High Production Volume (HPV) Challenge Progtavas conceive as a voluntary initiative aimed

at developing and making publicly available screetawgl health and environmental effects information

on chemicals manufactured in or imported into the United States in quantities greater than one million
pounds per yaa In the Challenge Program, producers and importers of HPV chemicals voluntarily
sponsored chemicals; sponsorship entailed the identification and initial assessment of the adequacy of
existing toxicity data/information, conducting new testing if adeqdata did not exist, and making both

new and existing data and information available to the public. Each complete data submission contains
data on 18 internationally agr e®)dndpomtsthadaredSo ( Sc
screeningevel indicators of potential hazards (toxicity) for humans or the environment.

The Environment al Protection Agencyods Office of
the data submitted in the HPV Challenge Program on approximately 1400 spartsoréchls by

developing hazard characterizations (HCs). Thesedd@sist of an evaluation of the quality and
completeness of the data set provided in the Challenge Program submissions. They are not intended to be
definitive statements regarding the pbasy of unreasonable risk of injury to health or the environment.

The evaluation is performed according to established EPA gufdaaice is based primarily on hazard

data provided by sponsors; however, in preparing the hazard characterizaticcgrisiRiered its own
comments and public comments on the original su
comments and revisions made to the submisdimiorder to determine whether any new hazard

information was developed since the time of th&/HBbmission, a search of the following databases was
made from one year prior to the date of the HPV Challenge submission to the present: (ChemID to locate
available data sources including Medline/PubMed, Toxline, HSDB, IRIS, NTP, ATSDR, IARC,
EXTOXNET, BPA SRS, etc.), STN/CAS online databases (Registry file for locators, ChemAbs for
toxicology data, RTECS, Merck, etc.) and Science DirecPPT6s f ocus on these s

1U.S. EPA. High Production Volume (HPV) Challenge Prograitm://www.epa.gov/chemrtk/index.htm
2U.S. EPA. HPV Challenge Prograninformation Sourceshttp://www.epa.gov/chemrtk/pubs/general/guidocs.htm
3 U.S. EPA. Risk Assessment Guidelinkgp://cfpub.epa.gov/ncea/raf/rafquid.cfm
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based on their being of high quality, highly relevant to hazard charattenizand publicly available.

OPPT may not develop HCs for those HPV chemicals which have recently been assessed and published
internationally through the HPV program of the Organization for Economic Cooperation and

Development (OECD) and for which ening Initial Data Set (SIDS) Initial Assessment Reports

(SIAR) and SIDS Initial Assessment Profiles (SIAP) are available. These documents are presented in an
international forum that involves review and endorsement by governmental authorities aromoddhe

OPPT is an active participant in these meetings and accepts these documents as reliablelsgedening
hazard assessments. HCs may be created if new data suggest a need to update the case work where the
OECD document will be used as key suppoxtuimentation.

These hazard characterizations are technical documents intended to inform subsequent decisions and
actions by OPPT. Accordingly, the documents are ndtemrivith the goal of informing the general

public. However, they do provide a vehicle for public access to a concise assessment of the raw technical
data on HPV chemicals and provide information previously not readily available to the public.
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Category Name Heavy Fuel Oils

Chemical Abstract Service Registry
Number (CASRN) See Table 1

Chemical Abstract Index Name

Structural Formula See Appendix

Summary

Heavy fuel oils are viscous liquid blends of the residues and distillates that are derived fro
various refinery distillations, cracking, and reforming processes. These heagySaee
complex mixtures which may boil in the range of 121 to 600°C and consist of aromatic,
aliphatic, and naphthenic hydrocarbons, generally having carbon numbers in the range of
C50, together with asphaltenes and smaller amounts of heteraoyclpounds containing
sulfur, nitrogen, and oxygernThe lower molecular weight components of these complex
mixtures possess low to moderate water solubility while higher molecular weight fractions
negligible solubility in water. The lower moleculaeight components dhe heavy fuel oil
categoryhave moderate to high vapor pressure while higher molecular weight fractions ter
possess negligible to low vapor pressufee components dhe heavy fuel oils categowyill
have low mobility in soil.Volatilization is expected to be moderate to high for most constitu
of the heavy fuel oils. The rate of hydrolysis is negligible since paraffins, naphthenes, an
aromatic hydrocarbons contained in this category do not possess functional gabups th
hydrolyze under environmental conditions. The rate of atmospheric photooxidation is exp
to be slow to rapid for most components of the heavy fuel oils. The components of heavy
oils are expected to possess low (P1) to high (P3) persistethéavaB1) to high (B3)
bioaccumulation potential.

Human Health Hazard
Subcategory I: Residual Fuel Oils

The acute oral toxicity to rats and acute dermal toxicity to rabb@AS&RN 6855300-4 is low,
while the acute inhalation toxicity to rdtsy CASRN 6847633-5 is moderate.In a 28day
repeateetlose dermal toxicity study in rats with CASRN 684/%5, the following systemic
effectswereobservedt the highest tested dosed®0 mg/kgday: increased liver and spleen
weights and decreased hemoghoand hematocrit values. The NOAEL is not established. |
data are available for reproductive and developmental toxiG®&SRN 6855300 4 was not
mutagenic in bacteria butas mutagenic in mammalian ceitsvitro. CASRN 6855300-4
induced chromosoat aberrations imat bone marrow celi® vivo. CASRN 6855300-4 was
irritating to rabbitskin andeyes and sensitizing to guinea pagn.
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For Subcategory I, the reproductive and developmental toxicity endpoints were identified
gaps under thelPV Challenge Program.

Subcategory Il: Atmospheric Residual

The acute oraioxicity to ratsandacutedermal toxicity to rabbits dCASRN 6474145-3 is low.
Following a 4week dermal exposure of rats to CASRN 644813, no systemic effecisere
noted. The NOAEL is 940 mg/kglay (highest dose tested)ata for reproductive toxicity are
not available. The prenatal developmental toxicity study invetshe dermal route with
CASRN 6474145-3, was conducted withlessemumber of rats (1:05dosg than
recommended by the guidelindaitthe studyis acceptable The study provided LOAELSs of
1000 mg/kgday and NOAELs of 333 mg/kday for both maternal and developmental toxicit
The maternal effects include a significant decrease in gestational leoglytsvand significantly
increased gestational length. The developmental effects include significantly decreased
body weights. No data are available for gene mutation or chromosomal aberrations endp
CASRN 6474145-3 wasirritating to rabbit sk, not irritating to rabbit eyes and trgensitizing
to guinea pigskin.

For Subcategory I, theeproductive toxicity, gene mutation and chromosomal aberrations
endpoints were identified as data gaps under the HPV Challenge Program.

Subcategory lll: Atmospheric Distillate

The acute dermal toxicityf CASRN 6847634-6 (supporting chemical streano) rabbits is low.
A 13-week dermal toxicity study conducted in rats with CASRN 68925 (supporting
chemical streajp showed a LOAEL of 125 mg/kday basd on effects on clinical chemistry
(increased BUN, cholesterol, sorbitol dehydrogenase, total protein, globulin and decrease
ratio) and hematology (decreased RBC, hemoglobin, hematocrit and platelets) parameter
relative organ weights (liver, thyus, adrenals, heart, kidney, spleen). The NOAEL is 30 m(
day. No reproductive toxicity data are available.

A total offive pre-natal developmental toxicity studies were performed using both sponsors
chemicalsand onone supporting chemical; all stediused the dermal route of exposurea
prenatal dermal developmental toxicity studyC#XSRN 6841600-4 in rats (25/dose), the
LOAEL for maternal toxicity is 250 mg/kday based on significantly decreased body weight
and body weight gains; the NOAHE$ 50 mg/kgday. No developmental effects were seen in
this study; the NOAEL for developmental toxicig/500 mg/kgday (highest dose tested).

In two other prenatal dermal developmental toxicity studies with CASRN 68&20using
lessemumber of animal (1219/dose) and having different compositiongolfyaromatic
compoundsRACS, the range for LOAELSs for maternal toxicity is 250 to 500 mgillkg and
that for developmental toxicity is 125 to 150 mgtkay. The maternal effects include decrea
bodyweight, body weight gain and food consumption. The developmental effects include
decreased pup weights. The NOAELSs for maternal toxiaitge froml25 to 150 mg/kglay
andNOAELsfor developmental toxicityange front'not established" to 50 mg/kgay. In
anotherprenatal dermal developmental toxicity sfuaf CASRN 6878308-4 in rats, conducted
usinglessemumber of animals (:29dosg,the LOAEL for both maternal and developmenta




Environmental Protection Agency March2012
Hazard Characterization Document

toxicity is 250 mg/kgday. The maternal effects include significaetiases in body weights,
body weight gains and food consumption and developmental effects include significantly
decreased number of total and live pups delivered, decreased pup body weights and inco
ossification. The NOAEL for maternal and devel@ial toxicity is 50 mg/kglay. Forthe
supporting chemical stream CASRN 6859, the LOAEL for maternal and developmental
toxicity is 125 mg/keday; the NOAEL is 30 mg/kgay. The maternal effects include decrea
body weight, body weight gains afmbd consumption. Developmental effects include
decreased total and live pups delivered, decreased pup body weights and incomplete oss
No data are available for gene mutation or chromosomal aberrations endpoints. CASRN
34-6 (supporting bemical streawas irritating to rabbit skin.

For Subcategory lll,ite reproductive toxicity, gene mutation and chromosomal aberrations
endpoints were identified as data gaps under the HPV Challenge Program.

Subcategory IV: Vacuum Residual

There werano data available on either of the two sponsored chemitaks.acute oraloxicity

to rats and acute dermal toxicity to rabbits of CASRN 64586 (supporting chemical stregm
is low; and the acut@halation toxicity to ratss moderate In the 4weekrepeateetose dermal
toxicity study of CASRN 647456-6 (supporting chemical strearm) rabbits, the LOAEL of
2000 mg/kgday is based on decreased body weight gainslaoetasedlkaline phosphatase
activity in male rabbits. The NOAEL is 1000 mg/dgy. No reproductive or developmental
toxicity data are available. CASRN 6478&-6 (supporting chemical streamjas mutagenic in
bacteriain vitro. No data for chromosomal aberrations are available. CASRN &&81
(supporting chemical streamjas irritaing to rabbit skirbut notto rabbit eyes CASRN 68512
62-9 wasnot sensitizing to guinea pgkin.

For Subcategory IV he reproductive and developmental toxicity and chromosomal aberrat
endpoints were identified as data gaps under the HPV @ballerogram.

Subcategory V: Vacuum Distillate

Theacute oral toxicity to ratand acute dermal toxicity to rabbits@ASRN 6474157-7 is low.
A 13-week dermal toxicity studiypn ratswith CASRN 6474157-7 showed a LOAEL of 125
mg/kg-day based on effectsr hematological parameters (decreased RBC count, hemoglob
hematocrit and platelets). The NOAEL is 30 mgdlay. No reproductive toxicity data are
available. A number of prenatal developmental toxicity studies were conducted via derma
exposure to BSRN 6474157-7. In one study irrats (25/dose)CASRN 6474157-7 showeda
LOAEL of 75 mg/kgday for maternal toxicity based on significantly decreased body weigh
and body weight gains; the NOAEL is not established. The developmental toxicity LOAEL
75 mg/kgday based on significantly decreageghbody weight, increased incidence of
microphthalmia and delayed ossifications; the NOAEL is not established. In another stud
rats (25/dose), CASRN 64740/-7 showed a LOAEL of 100 mg/kday for maternaloxicity
based on significantly decreased body weights and body weight gains; a NOAEL of 50 m
day. The developmental toxicity LOAEL is 250 mgfitgy based on significantly decreagegb
body weight, and increased variations in fetal skeletal ossifitsg the NOAEL is 100 mg/kg
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day. Several similar studies with CASRN 647377 usinglessemumber of animals
(10-20/dosg and varying compositions of PACs showed similar effects with LOAELS rangi
from 150 to 500 mg/kglay forbothmaternal and devepmental toxicity. The range for
NOAELs is 1 to 125 mg/kglay. Additionalmaternakeffects in these studies were vaginal rec
discharge, effects on thymus and decreasgdbers ofmplantation sites. In a prenatal
developmental toxicity study in rats wiae dermal route with CASRN 647485-5 conducted
with lessemumber of animals (:25dosg, the LOAEL for maternal and developmental
toxicity is 333 mg/keday based on significantly decreased body weights and body weight ¢
for maternal toxicity andignificantly decreased pup body weight and dead pups delivered {
developmental toxicity.The NOAEL is 50 mg/kglay. No data for gene mutation are availab
CASRN 6574157-7 did not induce micronuclei when testedvivo. CASRNs 64741457-7 and
6474286-5 wereirritating to rabbit skirand eyeandCASRN 6474157-7 wasnon-sensitizing
to guinea pigskin.

For Subcategory Vhiee reproductive toxicity and gene mutation endpoints were identified a
data gaps under the HPV Challenge Program.

SubcategoryI: Cracked Residual

The acute oral toxicity to rats and acute dermal toxicity to rabb@ASRN 6474162-4 is low.
There wereseveral repeatedose toxicity studies in rats via the dermal rouitdn CASRN
6474162-4. In a 13week studya LOAEL of 8 mg/kg-daywasbased on effects dheliver and
thymus(increased liver weights and decreased thymus weight and histopathological findin
body weight and body weight gains, and/or effects on hematology and clinical chemistry
parameters. The NOAEkasnot established. Similar effects were seen in severdb38
studies with a lowest LOAEL of 10 mgAdpy and NOAEL not established. One of thedad
studies also showed microscopic changes in the(sklmacute acanthotic dermatitis, minimal
severe arly multifocal papillomatosigskin surface elevation causkeghyperplasiaand
enlargement ofontiguousdermal papillag at 2000 mg/keday. For CASRN 6474759, a 28
day dermal toxicity study in rats resulted in a NOAEL of 210 mglkyg, the highest dose teste
A 13-week dermal toxicity study with CASRN 647480-6 showed a LOAEL of 60 mg/kday
based on effects on liver, adrenals and alanine amino transferase; the NOAEL is not esta|
No reproductive toxicity data are available. A dominant lethal assay in rats (inezleedcats
mated with untreated femalest)owed no effectsln a prenatal developmental toxicity stuafy
CASRN 6474162-4 in rats (24/dose) via the dermal route, the LOAEL for maternal toxicity
1.0 mg/kgday based on increased vaginal red dischargsifisiantly decreased body weights
and food consumption; the NOAEL is 0.05 mgtkay. The LOAEL for developmental toxicity
is 1.0 mg/kgday; the effects include increased resorptions, decreased number of live fetug
decreased body weights and incredseitience of fetal variations (moderate dilation of rena
pelvis, slight dilation of lateral ventricle of brain, bifid thoracic vertebral centrum and decreg
average number of ossified caudal vertebrae). The NOAEL for developmental toxicity is (
mg/kg-day. Several other studies are conducted ussgpmumber of animals (:05doség
than recommended by guidelines. For CASRN 64824 with varying compositions of
PACs, the range of LOAEL values for maternal toxicity is 4 to 100 radésg The effects
include decreased body weights and body weight gains, food consumption, increased vag
discharge, increased gestational length, and/or thymus atrophy. The range for LOAEL va
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developmental toxicity in these studies is 4 to 250 mgékg The effects include decreased |
body weights, decreased number of pups delivered per litter, increased resorptions, decré
number of male pups, decreased crawmp length and/or fetal alteration§he range for
NOAELsfor maternal toxicityarnd developmental toxicitisé n ot est ab | i -day.e
CASRN 6474162-4 was not mutagenic in mammalian céllvitro and did not induce
chromosomal aberratioms vivo, however, it induced sister chromatid exchangestro and
unscheduled DNAythesisn vitro andin vivo. CASRN 6474162-4 did not induce dominant
lethal mutation in rat germ celllCASRN 6474162-4 was irritating to rabbiskin and eyes and
was not sensitizing to guinea piglan. CASRNSs 647462-4 and 681858-6 increased tmor
incidences in mice.

For Subcategory VIhe reproductive toxicity endpoint was identified as a data gap under tt
HPV Challenge Program.

Subcategory VII: Cracked Distillate

The acute oraioxicity to ratsandacutedermal toxicityto rabbitsof CASRN 6474181-7 is low.
Among several 1-3veek repeatedose dermal toxicity studies in rats conducted with CASRN
6474181-7 with varying composition of PACs, the range of LOAEL values is 30 to 125 mg
day. The systemic effects include decrddsely weghts, increased relative testes weights,
decreased epididymis weights and/or decreased hematocrit and MCH values. The range
NOAEL values is 'not established' to 30 mgday. In two 28day repeatediose dermal
toxicity studies in rats with CASRN 647411-7, the LOAEL range is 98 930 mg/kgday based
on effects on liver and hematology parameters. The NOAEL range is 9.3 to 93day/kdy
28-day repead-dose dermal toxicity study of CASRN 64781-3 in ratsshowed a LOAEL of
99 mg/kgday based on adtts on liver weights and hematology parameters. The NOAEL i
mg/kg-day. No data are available on reproductive toxicity. All developmental toxicity stud
for this subcategory are conducted dermal route and usingssemumber of animals (20
15/dosg than that recommended by the guidelines. For CASRN 68T41with varying
compositions of PACs, the range of LOAEL values for maternal toxicity is 8 to 250 daykg
The effects include decreased body weights and body weight gains, increasatidiagharge,
effects on clinical chemistry parameters, and/or increased absolute and decreased relativ
and thymus weights. The range of NOAEL values for maternal toxicity is 'not established
125 mg/kgday. The range for LOAEL values for dadepmental toxicity is 8 to 125 mg/idpy.
The effects include decreased pup body weights, decreased number of pups delivered pe
increased resorptiondecreased litter size andfetal anomalies and skeletal variations. The
range of NOAEL valas for developmental toxicity is 'not establishe®@ang/kgday. No data
are available for gene mutation and chromosomal aberrations. CASRN-&%744as
irritating to rabbit skin and eyes; it was not sensitizing to guineasgigs CASRNs 6474561-3
increased tumor incidences in mice.

For Subcategory VIl he reproductive toxicity, gene mutation and chromosomal aberration
endpoints were identified as data gaps under the HPV Challenge Program.
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Subcategory VIII: Reformer Residual
There were noatafor any endpoints for this subcategory.

For Subcategory Vil e repeatediose, reproductive and developmental toxicity, gene
mutation and chromosomal aberration endpoints were identified as data gaps under the H
Challenge Program.

Hazard to the Environment

No adequate data are available for the sponsored subst&ases] on the supporting chemice
(CASRNSs 906256-3, 112036-1 and 62973-2), the 96h LCs for fish is 0.11 mg/L, the 48
ECso for aquatic invertebrates is 0.9 mgénd the 7zh ECso for aquatic plants is 0.4 mg/L for
biomass. Based on the supporting chen(iCASRN 6474249-0), the 21d chronic NOEGand
LOEC for aquatic invertebrates is 0.17 mg/L and 0.32 mg/L, respectiBalsed orCASRNs
112036-1 and 62973-2 there are noquatic toxicity effects at saturation for chemicals in this
category with a carbon chain of fourteen or greater.

No data gap$or Aquatic toxicitywere identified under the HPV Challenge Program.
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The sponsor, American Petroleum Institute, submat&eést Plan and Robust Summaries to EPA for

heavy fuel oils on June 17, 2004. EPA posted the submission on the ChemRTK HPV Challenge website
onJuly 2, 2004 (http://www.epa.gov/oppt/chemrtk/pubs/summaries/heavyfos/c15368{c.EPA

comments on the original submission were posted to the website on December 8, 2005. Public comments
were also received and posted to the webste.July 12, 2011 hie sponsosubmitted tle interim final

category analysis document and several revised robust summhaitbswere posted to the ChemRTK

website on November 30, 2011.

Cateqory ldentification/ Justification

The sponsor propodea category that covedtwo groups: finished redual fuels (or, heavy fuels) that

are marketed commercially (consisting of two CASRNSs, 686 and 685530-4) and the 30 refinery
process streams from which they are blended. The 30 petroleum process streams are complex mixtures c
hydrocarbons in #aC71 C50 range that boil between 121 and 600 °C. However, the more typical heavy
fuel oils are mixtures of hydrocarbons in the C2050 range, whereas fuel oils with lower carbon
numbers and boiling temperatures are associated with lighter weighstf€®NCAWE, 1998). All of

the category members are complex mixtures, containing variable amounts of alkanes, cycloalkanes,
aromatics, olefins, asphaltenes and heteromolecules containing sulfur, oxygen, nitrogen and
organometals. The residual fuels are-grade fuels primarily used in industrial boilers and other direct
source heating applicatiofs.g., blast furnacegnd as a fuel for large marine diesel engines. The
finished heavy fuels (residual fuels) consist primarily of residuum of the refamowgess after virtually all

of the higherguality hydrocarbons have been removed from crude oil feedstock. Residual fuels are
blended from a variety of different residual and distillate materials, and the exact blend for a specific
residual fuel is deterimed largely by the desired viscosity of the finished {se¢ figure ). To produce

a residual fuel of a specified viscosity, the high viscosity of the residual streams is reduced by adding a
diluent that is typically a lower quality distillate streaks a result, the composition of residual fuel oils
can vary widely and will depend on the refinery configuration, the crude oils being processed and the
overall refinery demand.

Owing to the inherent variability in petroleum materials, category memteroadefined by detailed
compositional information, but rather by process history, physical properties and product use
specifications. The category includes both residual fuel oils and seven refinery streams divided into eight
subcategories: Subcategdy Residual Fuel Oils; Subcategory I, Atmospheric Residual; Subcategory

lll, Atmospheric Distillate; Subcategory IV, Vacuum Residual; Subcategory V, Vacuum Distillate;
Subcategory VI, Cracked Residual; Subcategory VII, Cracked Distillate; and SubgatéfjdReformer
Residualsee Table 1).

The sponsor justified the grouping of the category members on the basis of production streams. EPA
agreed with the rationale for the heavy fuel oils category and subdivision of the refinery streams into
seven ghcategories, reflecting their processing history. BPéeptedhes p o n sabegody slefinition

and justification. Te readacrossapproach is acceptabhathin subcategories, but not between
subcategories.
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For aquatic toxicity, subcategorizing theséstances is not necessary. Categorizing these substances in
one single category is justified because they have similar structure profiles, and therefore they have
similarities in physicechemical and environmental fate properties. A faass apprazn to treat all
sponsored substances as one broad category is adequate.

Furthermore, higtmolecularweight organometallic and other heteroatom compounds in some of the
higherboi | i ng category members are notcitetagygeatct ed t o
organisms because they are not expected to be bioavailable based on their extremely high molecular
weights and low water solubility.

Justification for Supporting Chemicals

For health effects endpointfiet sponsor proposed the use oadabm other HPV categories (i.e., Gas

Oils, Asphalt and Aromatic Extracts) to read across to the lightest heavy fuel oil streams. Petroleum
streams in the heavy fuel oil category generally consist of hydrocarbon molecules havibg arbon
atoms, alhiough some streams in this category havedod carbon atoms fromi715. Heavy fuel oils

also may be blended with gas oils or similar low viscosity fuels to meet market specifications. Although
not explicitly statedfor the vacuum distillate subcategdsubcategory lll)the sponsor proposed the use

of diesel fuel No. 2 (fuel oil No.-B; CASRN 6847634-6) (to address acute dermal toxicity, skin and eye
irritation endpoints) In addition,heavy atmospheric gas oil, CASRI891597-9 (also included ithe

Gas Oils Category) which is compositionally similar to the CASRN 6888 is also used as a

supporting chemical for subcategory (tib address repeatetbse and developmental toxicity endpoints)

For the vacuum residues subcateg@ybcategory IVihe sponsoproposed, although not explicitly

stated the use ofesidues (petroleum), vacuum (CRIS 6474156-6) (to address acute oral, dermal and
inhalation and repeatatbse toxicity and gene mutation, skin and eye irritation endpoiEfBA agrees

that these substances adequately support their respective subcategories for the evaluation of human healt
effects endpoints.

Foraquatic toxicityendpoints EPAis usng thefollowing supporting chemical® address this category:

Naphtha (petroleum) hydtreatedight (CASRN 6474249-0),
C7-C10 isealkanes (CASRN 906226-3),

1-tetradecene (CASRN 11A5-1) and

1-hexadecene (CASRN 6258-2)

These chemicals have similar structures, and physical/chemical properties, and they have the same mode
of toxic action (nonpolar narcosis).

The C#C9 aliphatic hydrocarbons (CASRNs 647420 and 9062:56-3) have been assessed in the

OECD HPV program (SIAM 3ttp://webnet.oecd.org/hpv/UI/SIDS_Details.aspx?Key=d3906311
a0e04fe8a66b7159b864a557&idx=0
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1-Tetradecene (CASRN 113B-1: SIAM 11) has been assessed in the OECD HPV program as a
member of the alpha olefins category
(http://www.chem.unep.ch/irptc/sids/OECDSIDS/AOalfaolefins).pdf

1-Hexadecene (CASRN 6ZB8-2: SIAM 19) has been assessed in the OE®V program as a member
of the higher olefins categorit{p://www.chem.unep.ch/irptc/sids/OECDSIDS/HigherOlefing.pdf
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Table 1. CA Index Names and CASRNs foHeavy Fuel Oils Subcategories for

Human Health EffectsEndpoints

CASRN CA Index Name
Subcategory I. Residual Fuel Oils
68476335 Fuel Oil, residual
6855300-4 Fuel oil, No. 6
Subcategory Il. AtmosphericResidual
64741453 Residues (petroleum), atmower
64742785 Residues (petroleum), hydrosulfurized atmospheric
6833322-2 Residwes (petroleum), atmospheric
68607%30-7 Residues (petroleum), topping plant, lswifur
70592799 Residues (petroleum), atm. tower, light
6847632-4 Fuel oil, residuestraightrun gas oils, high sulfur
Subcategory Ill. Atmospheric Distillate
6841000-4 Distillates (petroleum) crude oll
6878308-4 Gas oils (petroleum), heavy atmospheric
Subcategory Ill. Supporting Chemicals
6847634-6 Diesel fuels No.Zusedto supportacute dermal toxicity, skin irritéon
endpoint}
6891597-9 Gas oils (petrolem), heavy atmospher{ased to support repeatatbse
and developmental toxicity endpoints
Subcategory V. Vacuum Residual
6851262-9 Residues (petroleum), light vacuum
7091385-8 Residues (petroleum), solvesttd. Vacuum distilled
Subcategory Y. Supporting Chemical
6474156-6 Residues (peteroleum), vacuuosd to supportacute oral, dermal and
inhalation and repeatedose toxicity, gene mutation, skin and eye
irritation endpoint$
SubcategoryV. Vacuum Distillates
6474157-7 Residues (petrolan), heavy vacuum
6474259-2 Gas oils (petroleum), hydrotreated vacuum
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6474286-5 Gas oil (petroleum), hydrosulfurized heavy vacuum
6895527-1 Distillates (petroleum), petroleum residues vacuum
7059276-6 Distillates (petroleum), internmediate vacuum
7059277-7 Distillates (petroleum), light vacuum
7059278-8 Distillates (petroleum), vacuum
SubcategoryI. Cracked Residual
6474162-4 Clarified oils(petroleum), catalytic cracked
647412759 Residues (petroleum), hydrocracked
6474180-6 Residues (peoleum), thermal cracked
68187%58-6 Pitch, petroleum, arom
6847817-1 Residues (petroleum), heavy coker gas oil and vacuum gas oil
68783131 Resid_u_es (petroleum), coker scrubber condenisggaromatic
containing

SubcategorIl. Cracked Distillate
6474161-3 Distillates (petroleum), heavy catalytic cracked
6474181-7 Distillates (petroleum), heavy thermal cracked
6833326-6 Distillates (petroleum), hydrosulfurized catalytic cracked
6833327-7 Distillates (petroleum), hydrosulfurized intermediesgalytic cracked
7095517-8 Aromatic hydrocarbons, C1220

Subcategorylll. Reformer Residual
6474167-9 Residues (petroleum), catalytic reformer fractionator
68478137 Residues (petroleum), catalytic reformer fractionators residue distn.
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Figure 1. HFO Process Diagram

Crude OIl
Atmo%heric . Vacuum | _________
Distillation —pt Distillation |
|
I ]
I [}
| |
| | N
Residual Distillate Residual Distillate
64741-45-3 68512-62-9
64742-78-5 70913-85-8
68333-22-2
68476-32-4 64741-57-7
68607-30-7 64742-59-2
70592-79-9 64742-86-5
68955-27-1
68410-00-4 70592-76-6
68783-08-4 70592-77-7
70592-78-8
v v i

March2012

Catalytic Cracking

Thermal Cracking

Coking

Hydrocracking

A
____________
Residual Distillate

64741-62-4 64741-61-3
64741-75-9 64741-81-7
64741-80-6 68333-26-6
68187-58-6 68333-27-7
68478-17-1 70955-17-8
68783-13-1

Reformer

64741-67-9
68478-13-7

Residual Fuel Qils
68476-33-5 68553-00-41
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1. Chemical Identity

1.1 Identification and Purity

Thechemicals in this category are refinery streams contathigame classes of hydrocarbon

and heterocyclic compounds. The proportion of these compounds vary with boiling temperature
range of a sti@m; the higher the moleculaeight of the oil's components, the higher the levels

of Polyaromatic contenPAC), polycycloparaffins and heteiaoms (N, O, S and metals) and

the lower the levels of paraffins. The cracking processes further modify thmsibion of the
streams.Composition of extractable PAC contents in the samples that were tested are provided

in sponsordéds the category assessment document
composition of extractable PAC contents is also plediin Appendix E.

1.2 PhysicalChemical Properties

The physicakchemical properties of the sponsored substances and supporting chemicals in the
Heavy Fuel Oilsategory are summarizéa Table 2. Therepresentativehemical structures of
the sponsoredhemicals and supporting chemicals are provided in the Appendix.
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Table 2. PhysicatChemical Properties of the Heavy Fuel Oils Category
Subcategory I: Residual Fuel Oils

Property Fuel oil, residual Fuel oil, No. 6

CASRN 68476335 68553004

Molecular Weight Complex mixtureof aromatic, aliphatic and naphthenic hydrocarbon

Physical State Liquid

Melting Point -1°C (measured pour point) -1°C (measured pour point)

Boiling Point 1601 600°C (measured) 204i 649°C (measured)

Vapor Pressure <0.75 mm Hy at 37.8C (measured) <1x10"°to 0.0001 mm Hg

(estimatedy*

Dissociation Constant (pK Not applicable

Henryodés Law Cons  7.0x10°to 90.2atmm’/mol 7.0x10° to 90.2 atmm*/mol
(estimatedy” (estimated’y*

Water Solubility 6.25 mg/L at 20°C (meased) 6.26mg/L at 2°C (measured)

Log Kow 8.7119.3 (estimated} 8.71 19.3 (estimated)*

! American Petroleum Institut€etroleum HPV Testing Grou2004. Robust Summary and Test Plan for the
Heavy Fuel Oils. Availablenlineat http://www.epa.gov/chemrtk/pubs/summaries/heavyfos/c15368tasiwih
December 152010.

2 Marathon Petroleum Company LLQ006. Material Safety Data Sheet (MSDS) for #dthon No. 6 Fuel Oil.
Available online at http://www.marathonpetroleum.com/MSDS/0159MARO019.aslof December 14, 2010.

®Data range presented for representative structures providekppendix

‘U.S. EPA. 2010. Estimation Programs I nterface
Protection Agency, Washington, DC. Available onlate
http:/Mww.epa.gov/opptintr/exposure/pubs/episuited!.asrof December 15, 2010.
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Table 2. PhysicatChemical Properties of the Heavy Fuel Oils Category(continued)

Subcategory Il: Atmospheric Residual

Residues Residues petroleum), Residues Residues (petroleum) Residues Fuel oil, residues
(petroleum), atm. hydrodesulfurized (petroleum), topping plant, (petroleum), atm. | straight-run gas
Property tower atmospheric atmospheric low-sulfur tower, light oils, high sulfur
CASRN 64741453 64742785 6833322-2 68607%30-7 70592799 6847632-4

Molecular Weight

Complex mixtureof aromatic, aliphaticand naphthenic hydrocarbons, generally having carbon numbers in the range of C7 to

Physical State

Liquid

Melting Point 18°C (measured No data. Typical pour point values for heavy fuel oils are &30
pour point)
Boiling Point >350°C >350°C >200°C 181.2266.7C >200°C 181.2 266.7
(measured) (measured) (measured) (estimated’® (measured) (estimated)*
Vapor Pressure <1.0x10% to | <1.0x10%°to 0.003 mm|<1.0x10° to 1.2 mm| <1.0x10° to 1.2 mm| <1.0x10%° to 1.2 | 0.0035 to 1.2 mm|
0.003mm Hg Hg (estimated)® Hg (estimated)” Hg (estimated)” mm Hg Hg (estimated)”
(estmated}* (estimated)*

Dissociation Constant (pK

Not appl

icable

Heny 6 s

Law Con

7.0x10°to 372atm

7.0x10° to 372atm

7.0x10° to 9.35atm

7.0x10° to 9.35atm

7.0x10° to

0.00035 to

m*/mol m*/mol (estimated)® | m*mol (estimated)* | m¥mol (estimated)* | 9.35atmm*mol | 9.35atmm*mol
(estimated}® (estimated)* (estimated)*
Water Solubility <1.0x10™ to <1.0x10%° t0 2.9¢10° | <1.0x10°t012.9 | <1.0x10° t0 12.9 | <1.0x10"'° t0 12.9|0.11 to 12.9 mg/L 4
2.9x10° mg/L at mg/L at 25C mg/L at 25C mg/L at 25C mg/L at 25C | 25°C (estimated}*
25°C (estimated)® (estimated’® (estimated)* (estimated)* (estimated)*
Log Kow 9.6119.3 9.6119.3 4.2619.3 4.26 19.3(estimate03}4 4.2619.3 4.266.73

(estimated)®

(estimated’®

(estimated)*

(estimated)*

(estimated)*

! American Petroleum Instita, Petroleum HPV Testing Grouf2004. Robust Summary and Test Plan for the Heavy Fuel Oils. Avaitalbie at

http://www.epa.gov/chemrtk/pubs/summaries/heavyfos/c153@8tas of December 12010.

2Boiling ranges obtained from the TSCA CAS definition.
®Data range presented for representative structures provided the Appendix

4U.S. EPA. 2010. Estimai o n

Progr ams

I nterfa

ce SuitekE

at http://www.epa.gov/opptintr/exposure/pubs/ejisdl.htmas of December 15, 2010.
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Table 2. PhysicatChemical Properties of the Heavy Fuel Oils Category(continued)

Subcategory lll: Atmospheric Distillate

Fuel oil no. 2 Fuel oil no. 4 Fuels, diesel, no. 2
Fuels, diesel
Distillates (petroleum), | Gas oils (petroleum), (supporting (supporting (supporting (supporting
Property crude oil heavy atmospheric chemical) chemical) chemical) chemical)
CASRN 68410004 68783084 68334305 6847630-2 6847631-3 6847634-6
Molecular Weight Complex mixure of aromatic, aliphaticand naphthenic hydrocarbons, generally having carbon numbers in the range of C7 to
Physical State Liquid
Melting Point No data. Typical pour | No data. Typical pour|-5°C (measured poy No data. Typical |-5°C (measured po{ -5°C (measured
point values for heavy| point valuedor heavy point); pour point values fc pointy; pour point¥;
fuel oils are <3€C. fuel oils are <30C. | 0°C (measured pou| heavy fuel oils are| 0°C (measured poy0°C (measured pol
point)®; <30°C. point)®; point)®;
-6°C (measured poy -6°C (measured po{ -6°C (measured
point)*; point)"; pour pointf;
-50 to-14°C -50 to-14°C -50 to-14°C
(measured pour (measured pour | (measured pour
point)® pointy’ point)°®
Boiling Point 205 495°C(measured) |121i 510°C(measured) 160/ 390°C 160/ 390°C 160/ 390°C 160/390°C
(measured) (measured) (measured) (measured)
160/ 400°C 160/ 400°C 160/ 400°C 160/ 400°C
(measured) (measured) (measure)f; (measured)
1411 388°C 1417 388°C 1417 388°C 1417 388°C
(measured) (measured) (measured) (measured)
Vapor Pressure <1.0x10™ to 3.3 mm Hg <1.0x10™ to 62.2 mm| 3.0 mm Hg 15.0 mm Hg 3.0 mm Hg 3.0 mm Hg
(estimated)® Hg (estimated)® (measured)®, (measued); (measured)®: (measured)®:
15.0 mm Hg 2.1226.4 mm Hg 15.0 mm Hg 15.0 mm Hg
(measure)lf (measurelf (measured) (measuret;
2.12126.4 mm Hg
(measure)f
Dissociation Constant (pK Not applicable
Henryds Law 7.0<10° to 7.4atm 1.9x10" to 2.8atm- 0.14 to 90.2atm 0.14 to 90.2atm | 2.8x10%to 90.2atm+ | 0.14 to 90.2atm-
m*/mol (estmatedf® | m¥mol (estimated® | m*¥mol (estimated)®|m*mol (estimated}® m*mol (estimated}® m*/mol
(estimated}®
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Table 2. PhysicatChemical Properties of the Heavy Fuel Oils Category(continued)
Subcategory lll: Atmospheric Distillate
Fuel oil no. 2 Fuel oil no. 4 Fuels, diesel, no. J
Fuels, diesel
Distillates (petroleum), | Gas oils (petroleum), (supporting (supporting (supporting (supporting
Property crude oil heavy atmospheric chemical) chemical) chemical) chemical)
Water Solubility <1.0x10%°to 2.5 mg/L al 3.7x10°to 28.4 mg/L| 1.9x10°to 3.9 mg/L|1.9x10°to 3.9 mg/L| 1.0x10°to 3.9 mg/L|  1.9x10°to
25°C (estimated)® at 25C (estimated)® |at 25C (estimated)® at 25C at 25C (estimated)®| 3.9mg/L at 25C
(estimated}® (estimated}®
Log Kow 4.6119.3 3.6/12.3 4.59.9 4.59.9 4.59.9 4.59.9
(estimated)® (estimated® (estimated® (estimated)® (estimated)® (estimated}®

! American Petroleum Institute, Petroleum HPV Testing Group. 2004. Robust Summary and Test Plan for the HEélsy Pwellable online at
http://www.epa.gov/chemrtk/pubs/summaries/heavyfos/c15368tasioh December 15, 2010.

2Measured valuebtainedfor an automotive gas oil.

¥Measured value for a heating oil.

*Measured value for a marine oil.

®Measured valuesbtainedfor diesel fuel oil from various locations.

®Boiling ranges obtained from the TSCA CAS definition.

"Data range presented for representative structures pravidekbpendix

8us  EPA. 2010. Estimation Programs Interface SuiteE f ohingtaWiDE.r Avalablie onkne
at http://www.epa.gov/opptinexposure/pubs/episuitedl.hzs of December 15, 2010.

° Agency for Toxic Substances and Disease Registry. 2005. Toxicological Profile for Fuel Oils/Kerosene. Available online at
http://www.atsdr.cdc.gov/ToxProfiles/tp.asp?id=516&tid=&lof December 15, 2010.
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Table 2. PhysicatChemical Properties of the Heavy Fuel Oils Category(continued)

Subcategory IV: Vacuum Residual

Reddues (petroleum),

Residues (petroleum),

Residues (petroleum), solventextd. vacuum vacuum
Property light vacuum distilled residuum (supporting chemical)
CASRN 6851262-9 70913858 6474156-6

Molecular Weight

Complex mixtureof aromatic, aliphaticand naphthenic hydrocarbons, genera
having cabon numbers in the range of C7 to C50

Physical State

Liquid

Melting Point No data. Typical pour poin[No data. Typical pour poin No data. Typical pour
values for heavy fuel oil§ values for heavy fuel oilgpoint values for heaviuel
are <30C. are <30C. oils are <30C.
Boiling Point >230PC (measured) >300°C (estimated)” >495°C (measured)

Vapor Pressure

<1.0x10" t0 0.16 mm Hg
(estimated)*

<1.0x10™ to 0.16 mm Hg
(estimated)*

<1.0x10"° to
4.2x10"mm Hg
(estimated)*

Dissociation @nstant (pK)

Not applicable

Henryds Law (

7.0x10° to 38.5atm-
m*/mol (estimated}*

7.0x10°to 38.5atmm®/mol
(estimated)*

0.001 to 6,32@tm
m*/mol (estimated)*

Water Solubility

<1.0x10"°to 0.02 mg/L at
25°C (estimatedy*

<1.0x10%°t0 0.02 mg/L at
25°C (estimatedy*

<1.0x10"°mg/L at 25C
(estimated)*

Log Kow

6.8/ 19.3 (estimatedy

6.8 19.3 (estimated)*

13.6/16.9 (estimated)

! American Petroleum Institut€etroleum HPV Testing Grou2004. Robust Summary and Test Plartle
Heavy Fuel Oils. Availablenlineat http://www.epa.gov/chemrtk/pubs/summaries/heavyfos/c15368tasiwih

December 152010.

2Boiling ranges obtained from the TSCAAS definition.
3Data range presented for representative structures provided the Appendix

‘U.S. EPA.

2010.

Esti ma

tion

Programs |

nterface

Protection Agency, Washington, DC. Available onlatéttp://www.epa.gov/opptintr/exposure/pubs/
episuitedl.htrras of December 15, 2010.
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Table 2. PhysicatChemical Properties of the Heavy Fuel Oils Category(continued)

Subcategory V: Atmospheric Distillate

Gas oils Distillates Distillates
Residues Gas oils (petroleum)|  (petroleum), (petroleum), (petroleum), Distillates Distillates
(petroleum), hydrotreated hydrodesulfurized petroleum intermediate (petroleum), (petroleum),
Property heavy vacuum vacuum heavy vacuum | residues vacuum vacuum light vacuum vacuum
CASRN 64741E57-7 64742592 64742865 6895527-1 7059276-6 7059277-7 70592788
Molecular Weight Complex mixtureof aromatic, aliphaticand naphthenic hydrocarbons, geadly having carbon numbers in the range of C7 to.C50
Physical State Liquid
Melting Point 311 35°C (measured No data. Typical pourt 13°C (measured| No data.Typical | No data. Typical | No data. Typical| 27°C (measured
pour point) point values for heay pour point) pour point values| pour point valueg pour point valuej  pour point)
fuel oils are <30C. for heavy fuel oils| for heavy fuel oil§ for heavy fuel
are <30C. are <30C. oils are <30C.
Boiling Point 350'600°C 230/600°C 350/600°C >300°C 250 545°C 250/ 545°C 270/600°C
(measured) (measured) (measured) (estimated)* (measured) (measured) (measured)
Vapor Pressure <1.0x10™to <1.0x10"°t0 0.48 mn|  <1.0x10™to <1.0x10"to <1.0x10"°to <1.0x10"to <1.0x10"%to
0.003mm Hg Hg (estimated)” 0.003mm Hg 0.003mm Hg 0.19mm Hg 3.3mm Hg 0.13mm Hg
(estimated)* (estimated)* (estimated)* (estimated)* (estimated)* (estimated)*
Dissociation Constan Not applicable
(PKa)
Henryods Lg 7.0<10°to372atm | 7.0x10°to 372atm |7.0x10°to 372atm| 7.0x10°to 372 2.6x10°to 1.9x10"t0 372 | 7.0x10°to
m*/mol (estimated}* | m*¥mol (estimated}* m*/mol atmm/mol 372atmm’mol | atmm¥mol | 21.9atmrm?¥mol
(estimated)* (estimated)* (estimated)* (estimated)* (estimated)*
WaterSolubility <1.0x10%to <1.0x10"°to <1.0x10"°to <1.0x10"to <1.0x10"%to 3.6x10°%to <1.0x10"%to
1.4x10*mg/L at 23C| 0.26mg/L at 25C 1.4x10*mg/L at | 1.4x10*mg/L at [0.10mg/L at 25C|2.5mg/L at 25C| 0.04mg/L at
(estimatedy* (estimatedy” 25°C (estimated)* | 25°C (estimated)*| (estimated* (estimatedy* 25°C
(estimatedy”
Log Kow 8.8/19.3 5.6/19.3 8.819.3 8.8/19.3 6.0/ 15.6 5.6i12.6 6.4i193
(estimatedy* (estimatedy” (estimatedy” (estimated’y* (estimatedy” (estimatedy* | (estimated}*

! American Petroleum Institut€etroleum HPV Testing Grouf2004. Robust Summary and Test Plan for the Heavy Fuel Oils. Avaitalbie at
http://www.epagov/chemrtk/pubs/summaries/heavyfos/c15368tcddrof December 12010.

?Boiling ranges obtained from the TSCA CAS definition.

3Data range presented for representative structures provided the Appendix
“U.S. EPA. 2010. Estimation Programs Irged e

SuitekE

for

at http://www.epa.gov/opptintr/exposure/pubs/episuited|.fgof Deember 15, 2010.
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Table 2. PhysicatChemical Properties of the Heavy Fuel Oils Category(continued)

Subcategory VI: Cracked Residual

Residues
(petroleum), coker
Residues scrubber
Clarified oils Residues (petroleum), heavy| condenseering-
(petroleum), catalytic | Residues (petroleum),| (petroleum), thermal | Pitch, petroleum, | coker gas oil and armoatic-
Property cracked hydrocracked cracked arom. vacuum gas oil containing
CASRN 6474162-4 64741759 6474180-6 68187586 6847817-1 68783131
Molecular Weight Complex mixtureof aromatic, aliphaticand naphthenic hydrocarbons, generally having carbon numbers in the range of C7 to C
Physical State Liquid
Melting Point 1.7°C (measured poury No data. Typical pou |No data. Typical poufNo data. Typical pouf No data. Typical No data. Typical
point); point values for heavy| point values for heav|point values for heav pour point values fg pour point values fqg
-13 to-1°C (measured| fuel oils are <30C. fuel oils are <30C. | fuel oils are <30C. | heavy fuel oils are| heavy fuel oils are
pour pointf <30°C. <30°C.
Boiling Point 150 600°C (measuredt)] >350°C (measured) | >350°C (measuredl)| >300°C (estimatedf*>| >230°C (measuredl] >350°C (measured

2021511°C (measured

Vapor Pressure <1.0x10"°to 0.003 mm| <1.0x10"°to 0.003 mm <1.0x10"%to <1.0x10"to <1.0x10"to <1.0x10"to
Hg (estimated)® Hg (estimated)® 0.003mm Hg 1.7x10°mm Hg 0.16mm Hg 0.003mm Hg
(estimated’® (estimated}® (estimated}® (estimated}®

Dissociation Constant

(PKa)

Not applicable

7.0x10° to 5.9x10°

7.0x10° to 372atm

7.0x10° to 372atm

Henryds Lay 7.0x10°to372atm 7.0x10°to 372atm- | 7.0x10°to 372atm
m*mol (estimatedy®> | m%mol (estimated)® | m*mol (estimated’® atmmmol m*/mol (estimated)®|m*mol (estimated)®
(estimated}®
Water Solubility <100 mg/Lat 20C <1.0x10"%to <1.0x10"%to <1.0x10"%to <1.0x10"%to <1.0x10"%to
(measured) 2.9x10°mg/L at 28C |2.9x10°mg/L at 25C| 0.03mg/L at 25C | 0.02mg/Lat25C | 2.9x10°mg/L at
(estimated’® (estimated’® (estimated}® (estimated}® 25°C (estimated)®
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Table 2. PhysicatChemical Properties of the Heavy Fuel Oils Category(continued)

Subcategory VI: Cracked Residual

Residues
(petroleum), coker

Residues scrubber

Clarified oils Residues (petroleum), heavy| condenseéring-
(petroleum), catalytic | Residues (petroleum),| (petroleum), thermal | Pitch, petroleum, | coker gas oil and armoatic-
Property cracked hydrocracked cracked arom. vacuum gas oil containing
Log Kow 9.6i19.3 9.6i19.3 9.6i19.3 5.8/19.3 6.8/19.3 9.6i19.3

(estimated’® (estimated’® (estimated’® (estimated}® (estimated}® (estimated}®

! American Petroleum Itisute, Petroleum HPV Testing Grouf2004. Robust Summary and Test Plan for the Heavy Fuel Oils. Avaitalbie at

http://www.epa.gov/chemrtk/pubs/summaries/heavyfos/clfs3@@nas of December 12010.

2ECB. 2000. European Chemical Substances Information System (ESIS), IUCLID Dataset, Residual Fuel Oils (CAS 168-44 Pdhilable online at
http://ecb.jrc.ec.europa.eu/esés of January 12, 2011.

®Boiling ranges obtained from the TSCA CAS definition.
“Data range presented for representative structures provided the Appendix

®U.S. EPA. 2010. Estimation Programs Interface SuiE

for

at http://www.epa.gov/opptintr/exposure/pubs/episuited|.&gof Decembet5, 2010.
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Table 2. PhysicatChemical Properties of the Heavy Fuel Oils Category(continued)

Subcategory VII: Cracked Distillate

Subcategory VIII: Reformer Residual

Distillates
Clarified oils (petroleum), Residwes
Distillates (petroleum), hydro- Residues (petroleum),
(petroleum), Distillates hydro- desulfurized Aromatic (petroleum), catalytic reformer
heavy catalytic | (petroleum), heavy desulfurized intermediate hydrocarbons, | catalytic reformer fractionator
Property cracked thermal cracked catalytic cracked | catalytic cracked C12i 20 fractionator residue distn.
CASRN 6474161-3 6474181-7 6833326-6 6833327-7 7095517-8 6474167-9 68478137

Molecular Weight

Complex mixtureof aromatic, aliphaticand naphthenic hydrocarbons, generally having cartbonbers in the range of C7 to C50

Physical State

Liquid

Melting Point No data. Typical 16/ 35°C No data. Typical | No data. Typical No data. No data. Typical No data. Typical
pour point valueg (measured pour poin| pour point valueq pour point valueg Typical pour |pour point values fo pour point values
for heavy fuel oils for heavy fuel oilg for heavy fuel oil§ point values fo heavy fuel oils are| for heavy fuel oils

are <30C. are <30C. are <30C. heavy fuel oils <30°C. are <30C.
are <30C.

Boiling Point 260/ 500°C 2601 480°C >350°C 205 405°C 2821427°C 1601400°C >399°C

(measured) (measured) (measured) (measured) (measured) (measured) (measured)

Vapor Pressure <1.0x10"t0 | <1.0x10"°t0 0.13 mm| <1.0x10%°to <1.0x10"%to 2.3x10°0 [<1.0x10™°to 3.2mm| <1.0x10™° to

0.13mm Hg Hg (estimated)® 0.003mm Hg 1.24mm Hg 0.26mmHg | Hg (estimated)’ 0.003mm Hg

(estimated}®

(estimated}®

(estimated’®

(estimated}>

(estimated}®

Dissociation Constar

(PKa)

Not applicable

He nr y 6Constary  1.9x10"to 2.6x10"to 372atm 7.0x10° to 2.8x10"to 2.4x10%t0 | 2.2x10"to 372atm |7.0x10° to 372atm
372atmm¥mol | m*mol (estimated}® | 372atmm*mol | 372atmm®mol |0.05atmm?mol{m*mol (estimaed}"® m*/mol
(estimated}® (estimated}® (estimated’® (estimated}® (estimated}®
Water Solubility 3.7x10° t0 0.04 tg 1.3x10°to 0. mg/L at| <1.0x10™°to | 2.9x10° to 0.94 0.001to |2.9x10°t0 6.5 mg/L| <1.0x10'°to
mg/L at 25C 25°C (estimated)® | 2.9x10°mg/L at | mg/L at 23C 12.9mg/L at (estimated}® 1.4x10*mg/L at
(estimated}® 25°C (estimated)®| (estimated}® | 25°C at 25C 25°C (estimated)®

(estimated}®
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Table 2. PhysicatChemical Properties of the Heavy Fuel Oils Category(continued)

Subcategory VII: Cracked Distillate

Subcategory VIII: Reformer Residual

Distillates
Clarified oils (petroleum), Residues
Distillates (petroleum), hydro- Residues (petroleum),
(petroleum), Distillates hydro- desulfurized Aromatic (petroleum), catalytic reformer
heavy catalytic | (petroleum), heavy desulfurized intermediate hydrocarbons, | catalytic reformer fractionator
Property cracked thermal cracked catalytic cracked | catalytic cracked C12i 20 fractionator residue distn.
Log Kow 6.4i12.3 6.4i12.7 9.6 19.3 5.012.6 4.37.2 4.2112.6 8.8/19.3
(estimated)* (estimated)* (estimated}® (estimated’® (edimated}* (estimated}® (estimated}®

! American Petroleum Institut€etroleum HPV Testing Grouf2004. Robust Summary and Test Plan for the Heavy Fuel Oils. Avaitalbie at

http://www.epa.gov/chemrtk/pubs/summaries/heavyfos/c15368tasimhi December 12010.

2Boiling ranges obtained from the TSCA CAS definition.
®Data range presented for representative structures provided the Appendix

‘U.s. EPA.

2010.

Esti mat.

on

Progr ams

at http://www.epa.gov/opintr/exposure/pubs/episuitedl.htms of December 15, 2010.
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PhysicalChemical Properties Characterization

Heavy fuel oils are viscous liquid blends of the residues and distillates that are derived from
various refinery distillations, cracking, andaghing processes. These heavy fuel oils are
complex mixtures which may boil in the range of 121 to 600°C and consist of aromatic,
aliphatic, and naphthenic hydrocarbons, generally having carbon numbers in the range of C7 to
C50, together with asphaltenesdssmaller amounts of heterocyclic compounds containing

sulfur, nitrogen, and oxygerThe lower molecular weight components of these complex

mixtures possess low to moderate water solubility while higher molecular weight fractions have
negligible solubiliy in water. The lower molecular weight componentthefheavy fuel oil
categoryhave moderate to high vapor pressure while higher molecular weight fractions tend to
possess negligible to low vapor pressure.

2. General Information on Exposure

2.1 Production Volume and Use Pattern

The C Heavy Fuel Oils category chemicals hacaggregated production and/or import volume
in the United States greater th2dbillion 200 million pounds in calendar year 2005.

e CASRN 6847633-5: 1 billion pounds and greer;

e CASRN 6855300-4: 1 billion pounds and greater;
e CASRN 6474145-3: 1 billion pounds and greater;
e CASRN 6833322-2: 1 billion pounds and greater;
e CASRN 6860730-7: 1 billion pounds and greater;
e CASRN 7059279-9: 1 billion pounds and greater;
e CASRN 6841600-4: 1 billion pounds and greater;
e CASRN 6878308-4: 1 billion pounds and greater;
e CASRN 6851262-9: 1 billion pounds and greater;
e CASRN 7091385-8: 100 million to < 500 million

e CASRN 6474157-7: 1 billion pounds and greater;
e CASRN 64742-59-2: 1 billion pounds and greater;
e CASRN 6474286-5: 1 billion pounds and greater;
e CASRN 6895527-1: 1 billion pounds and greater;
e CASRN 7059276-6: 1 billion pounds and greater;
e CASRN 7059277-7: 1 billion pounds and greater;
e CASRN 7059278-8: 1 billion pounds and greater;
e CASRN 6474162-4: 1 billion pounds and greater;
e CASRN 6474175-9: 1 billion pounds and greater;
e CASRN 6474180-6: 1 billion pounds and greater;
e CASRN 6818758-6: 1 billion pounds and greater;
e CASRN 6847817-1: 1 billion pounds and greater;
e CASRN 6474161-3: 1 billion pounds and greater;
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e CASRN 6474181-7: 1 billion pounds and greater;
e CASRN 6474167-9: 1 billion pounds and greater;
e CASRN 6847813-7: 100 million to < 500 million

CASRNs 64742785, 6847632-4, 68783131, 6833326-6, 6833327-7 and7095517-8 were
not reported in the 2006 IUR.

CASRNs 68476335, 64741453, 6833322-2, 6860%30-7, 7059279-9, 6841000-4, 68512

62-9, 7091385-8, 6474259-2, 6474286-5, 6895527-1, 7059276-6, 7059277-7, 70592-78-8,
64741759, 6474180-6, 68187%58-6, 6474161-3, 6474181-7, 6474167-9 and6847813-7:

No industrial processing and uses, and commercial and consumer uses were reported for these
chemicals.

CASRN 6855300-4:

Non-confidential information in théJR indicated that the industrial processing and uses for the
chemical includgoulp mills as fuels. @mmercial and consumer uses of this chenzoal

claimed confidential.

CASRN 68783084 and6847817-1:

Non-confidential information in the IUR indicateédat the industrial processing and uses for the
chemicas include petroleum refineries &gels. Non-confidential commercial and consumer
uses of tbsechemicasincludefi ot her . 0

CASRN 6474157-7.
Industrial processing and usesid ommercial and consuoer uses of this chemicate claimed
confidential.

CASRN 6474162-4.

Non-confidential information in the IUR indicated that the industrial processing and uses for the
chemical includether basic organic chemical manufacturing as otherpatrdleum raheries
asfuels. Non-confidential commercial and consumer uses of this chemical indlwdé her . 0
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2.2 Environmental Exposure and Fate

The environmental fate properties are provide@ahle 3.

Table 3. Environmental Fate Characteristics of the Heay Fuel Oils Category
Subcategory I: Residual Fuel Oils

Property Fuel oil, residual Fuel oil, No. 6
CASRN 68476335 6855300-4
Photodegradation Halffe 0.7i 5.0 hours (estimatet 0.7 5.0 hours (estimate®
Hydrolysis Halflife Stable
Biodegadation No data No data
Bioaccumulation Factor 0.9t0 1.7x10 (estimatedy® 0.9t0 1.7x10 (estimated®
Log Koc 5.6 13.2 (estimated)’ 5.6 13.2 (estimatedy’
Fugacity
(Levellll Model)??
Air (%) <0.1i6.1 <0.1i6.1
Water (%) 6.2184.1 6.2184.1
Soail (%) 7.6193.8 7.693.8
Sediment (% <0.1131.6 <0.1i31.6
Persistence P1 (low) to B (high) P1 (low) to B (high)
Bioaccumulatiofy B1 (low) to B3 (high) B1 (low) to B3 (high)

! American Petroleum Institute, Petroleum HPV Testing Group. 2004. R8boshary and Test Plan for the
Heavy Fuel QOils. Availablenlineat http://www.epa.gov/chemrtk/pubs/summaries/heavyfos/c15368tasioh
December 152010.

2Data range preséed for representative structures provided the Appendix

3u.S. EPA. 2010. Estimation Programs | nterface
Protection Agency, Washington, DC. Available onlate
http://www.epa.gov/opptintr/exposure/pubs/episuitedl.agnof December 15, 2010.

“Federal Register. 1999. Category for Persistent, Bioaccumulative, and Toxic New Chemical SubBSeaterat
Register64, Number 23 (November 4, 1999) pp. 601%0204.
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Table 3. Environmental Fate Characteristics ofthe Heavy Fuel Oils Category(continued)

Subcategory Il: Atmospheric Residual

Residues Residues (petroleum), Residues Residues (petroleum) Residues Fuel oil, residues
(petroleum), atm. hydrodesulfurized (petroleum), topping plant, (petroleum), atm. | straight-run gas
Property tower atmospheric atmospheric low-sulfur tower, light oils, high sulfur
CASRN 64741453 64742785 6833322-2 6860%30-7 70592799 68476-32-4
Photodegradation Halife 0.7 4.8hours 0.7 4.8hours 0.7 8.9 hours 0.7 8.9 hours 0.718.9hours 0.71 8.9 hours
(estimated)® (estimatedy® (estimatedy® (estimatedy® (estimated)® (estimated)®
Hydrolysis Halflife Stable
Biodegradation No data No data No data No data No data No data
Bioaccumulation Factor 0.9t0 1.2x10° 0.9t0 1.2x10° 0.9 to 3.9x0° 0.9 to 3.9x0° 0.9to 3.9x.0" 0.9 to 3.9x.0"
(estimated)® (estimatedy® (estimatedy® (estimatedy® (estimated)® (estimated)®
Log Ko 5.613.2 5.6/13.2 3.61 13.2 3.61 13.2 3.61 13.2 3.61 13.2
(estimated)® (estimatedy® (estimatedy® (estimatedy® (estimated)® (estimated)®
Fugacity
(Level Ill Model)*?
Air (%) <0.113.9 <0.113.9 <0.1/18.8 <0.1/18.8 <0.1/18.8 <0.1/18.8
Water (% 6.2 89.2 6.2/ 89.2 6.2171.6 6.2171.6 6.2171.6 6.2171.6
Soil (%) 4.31938 4.3193.8 1.6/93.8 1.6/93.8 1.6/93.8 1.6193.8
Sediment (%4 <0.1131.6 <0.1131.6 <0.118.6 <0.118.6 <0.11 8.6 <0.118.6
Persistence P1 (low) to B P1 (low) toP3 (high) | P1 (low) to B (high)| P1 (low) to B (high) P1 (low) to B P1 (low) to B
(high) (high) (high)
Bioaccumulatiof B1 (low) to B3 B1 (low) to B3 (high) | B1 (low) to B3 (high) B1 (low) to B3 (high)| B1 (low) to B3 B1 (low) to B3
(high) (high) (high)
! American Petroleum Institute, Petroleum HPV Testing Group. 2004. Robust Summary and Test Plan for the Heavy Fuel Oils.oAlirlabl
http://www.epa.gov/chemrtk/pubs/summarteeavyfos/c15368tc.htas of December 12010.
Data range presented for representative structures provided the Appendix .
3U.S. EPA. 2010. Estimation Programs InterfaceeSEit f or Mi crosoft E Wi ndows, v4.00. u. S. Enviror

at http://www.epa.gov/opptintr/exposure/pubs/episuitedl.aghof Decembersl, 2010.

“*Federal Register. 1999. Category for Persistent, Bioaccumulative, and Toxic New Chemical SubSeaterasRegiste64, Number 213 (November 4, 1999) pp.

60194 60204.
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Table 3. Environmental Fate Characteristics ofthe Heavy Fuel Oils Gitegory* (continued)

Subcategory lll: Atmospheric Distillate

Fuel oil, no. 2

Fuel oil, no. 4

Fuels, diesel, no.

Fuels, diesel (Fuel oil No. 2D)
Distillates (petroleum), | Gas oils (petroleum), (supporting (supporting (supporting (supporting
Property crude oil heavy atmospheric chemical) chemical) chemical) chemical)
CASRN 6841600-4 68783084 6833430-5 6847630-2 6847631-3 6847634-6
Photodegradation Halife 0.719.8 hours 0.8 18.0 hours 5.0 9.4 hours 5.0 9.4 hours 1.0 9.4 hours 5.0 9.4 hours
(estimatedy® (estimatedy® (estimated)® (estimated)® (estimated)® (estimated)®
Hydrolysis Halflife Stable
Biodegradation No data No data 60% in 28 days 60% in 28 days 60% in 28 days 60% in 28 days
(not readily (not readily (not readily (not readily
biodedegradabl&) | biodedegradabl&) | biodedegradablé) | biodedegradabl&)
57.5% in 28 days | 57.5% in 28 days| 57.5% in 28 days| 57.5% in 28 days
(not readily (not readily (not readily (not readily
biodegradablé) biodegradablé) biodegradablé) | biodegradablé)
A mixed culture of
estuarine bacterig
was observed to
degrade fuel oll
no. 2 by 55% in
28days;
861 90% degradatio
in 1year
Bioaccumulation Factor 0.9to 3.9x10" 39.4t0 3.9x10* 867to 3.9x10" 867to 3.9x10" 867to 3.9x10" 867to 3.9x10"
(estimatedy® (estimated)® (estimated)® (estimated)® (estimated)® (estimatedy®
Log Koe 3.3113.2 2.319.5 2.9/5.6 2.9 5.6 2.918.3 2.9 5.6
(estimatedy® (estimatedy® (estimatedy® (estimated)® (estimated)® (estimatedy®
Fugacity
(Level Ill Model)*?
Air (%) <0.1121.2 <0.11 30.7 3.4i20.8 3.4i20.8 <0.1120.8 3.4i20.8
Water (%) 6.2 72.6 4.6i72.0 19.7187.4 19.7187.4 2.5187.4 19.787.4
Soil (%) 1.5193.8 1.0177.8 3.6i54.1 3.6i54.1 3.6i54.1 3.6i54.1
Sediment (% <0.1/8.6 0.7117.7 2.0022.7 2.0i122.7 2.0i61.3 2.0i122.7
Persistence P1 (low) to B (high) | P1 (low) to B (high) P1 (low)i P2 P1 (low)i P2 P1 (low)i P2 P1 (low)i P2
(moderate) (moderate) (moderate) (moderate)

Bioaccumulatiof

B1 (low)to B3 (high)

B1 (low) to B3 (high

B1 (low)to B3 (high)

B1 (low)to B3

B1 (low)to B3

B1 (low)to B3
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Table 3. Environmental Fate Characteristics ofthe Heavy Fuel Oils Gitegory* (continued)

Subcategory lll: Atmospheric Distillate
Fuel oil, no. 2 Fuel oil, no. 4 Fuels, diesel, no. J
Fuels, diesel (Fuel oil No. 2D)
Distillates (petroleum), | Gas oils (petroleum), (supporting (supporting (supporting (supporting
Property crude oil heavy atmospheric chemical) chemical) chemical) chemical)
(high) (high) (high)

! American Petroleum Institute, Petroleum HPV Testing Group. 2004. Robust Summary and Test Plan for the Heavy Fueil&ils.olire at
http://www.epa.gov/chemrtk/pubs/summaries/heavyfos/c15368tasiwh December 12010.

2Data range presented for representative structures provided the Appendix

3U.S. EPA. 2010. EstimatidPrograms Interface Suie f or Mi crosoft E Wi ndows, v4.00. u. S. Environ
at http://www.epa.gov/opptintr/exposure/pubs/episuitedl.&gnof December 12010.

* American Petroleum Institute. Revised Robust Summary and Test Plan for the Gas Oils Category aiiilabte
http://www.epa.gov/oppt/chemrtk/pubs/summariasfilct/c14835tc.htras of December 15, 2010.

® Agency for Toxic Substances and Disease Regi€®@5. Toxicological Profile for Fuel Oils/Kerosene. Available online at
http:/Mmvww.atsdr.cdc.gov/ToxProfiles/tp.asp?id=516&tid=#8 of December 15, 2010.

®Federal Register. 1999. Category for Persistent, Bioaccumulative, and Toxic New Chemical SubiseaterasRegiste64, Number 213 (November 4, 1999) pp.
60194 60204.
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Table 3. Environmental Fate Characteristics ofthe Heavy Fuel Oils Category(continued)

Subcategory V: Vacuum Residual

Residues (petroleum),

Residues (petroleum),

Residues (petroleum), solventextd. vacuum vacuum
Property light vacuum distilled residuum (supporting chemical)
CASRN 6851262-9 70913858 6474156-6
Photodegradation Halife 0.7 7.5 hours 0.71 7.5 hours 0.71 2.2 hours
(estimatedy® (estimated)® (estimated)®
Hydrolysis Halflife Stable
Biodegradation No data No data No data

Bioaccumulation Factor

0.9 6.5x10 (estimatedy®

0.9 6.5x10 (estimated®

0.9 20.9 (estimatedy’

Log Koc 4.0i 13.2(estimatedy? 4.0i 13.2(estimated)® 9.2i 9.3 (estimatedj®
Fugacity
(Level lll Model)??
Air (%) <0.I'11.1 <0.17111.1 <0.110.6
Water (% 6.2/ 784 6.2/ 78.4 6.1 36.7
Soil (%) 2.1193.8 2.1193.8 62.6'93.0
Sediment (% <0.1116.9 <0.11 16.9 <0.110.9
Persistence P1 (low) to P3 (high) P1 (low) to P3 (high) P1 (low) to P3 (high)
Bioaccumulatiof B1 (low) to B3 (high) B1 (low) to B3 (high) B1 (low)

! American Petroleum Institute, Petroleum HPV Testing Group. 2004. Robust Summary and Test Plan fol
Heavy Fuel Oils. Availablenline at http://www.epa.gov/chemrtiubs/summaries/heavyfos/c15368tc. lasnof

December 152010.

2Data range presented for representative structures provided the Appendix

3U. S. EPA.

2010.

Protecion Agency, Washington, DC. Available onliag

http://www.epa.gov/opptintr/exposure/pubs/episuitedl.agwf December 15, 2010.

Esti mati on

Progr ams

I nterface

“Federal Register. 1999. Category for Persis&iogccumulative, and Toxic New Chemical Substandesderal
Register64, Number 213 (November 4, 1999) pp. 60182204.
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Table 3. Environmental Fate Characteristics ofthe Heavy Fuel Oils Category(continued)

SubcategoryV: Atmospheric Distillate

Gas oils Distillates Distillates
Residues Gas oils (petroleum)|  (petroleum), (petroleum), (petroleum), Distillates Distillates
(petroleum), hydrotreated hydrodesulfurized petroleum intermediate (petroleum), (petroleum),
Property heavy vacuum vacuum heavy vacuum | residues vacuum vacuum light vacuum vacuum
CASRN 6474157-7 6474259-2 6474286-5 6895527-1 7059276-6 7059277-7 7059278-8
Photodegradation 0.7 4.8hours 0.7i 8.0 hours 0.715.0 hours 0.7i 4.8 hours 0.7 7.4 hours 0.819.8hours | 0.7i6.8hours
Half-life (estimated)® (estimatedy® (estimatedy® (estimated)® (estimatedy® (estimated)® (estimated)®
Hydrolysis Halflife Stable
Biodegradation No data No data No data No data No data No data No data
Bioaccumulation 0.9 to 1.x10° 0.9 to 3.%10 0.9 to 1.%10° 0.9 to 1.X10° 1.2t02.5x10° 39.4102,719 | 0.9t08.1x1C°
Factor (estimated§y? (estimatedy® (estimatedy® (estimated)® (estimatedy® (estimated)® (estimated)®
Log Koc 5.6i13.2 3.8/13.2 5.6i13.2 5.6113.2 4.1111.2 3.319.4 4.3113.2
(estimated)® (estimatedy® (estimatedy® (estimated)® (estimatedy® (estimated)® (estimated)®
Fugacity
(Level Ill Model)*?
Air (%) <0.113.9 <0.1116.1 <0.116.1 <0.113.9 <0.1112.9 <0.1121.2 <0.116.9
Water (%) 6.2189.2 6.2 70.0 6.2184.1 6.2189.2 6.2169.0 4.6/ 72.6 6.2165.5
Soil (%) 4.3793.8 1.8/93.8 7.6193.8 4.3193.8 2.0/93.7 15777 1.3193.8
Sediment (% <0.1131.6 <0.1i 14.6 <0.1131.6 <0.1131.6 <0.11 20.6 0.1r17.7 <0.1143.1
Persistence P1 (low) to P3 (high) P1 (low) to P3 (hib) P1 (low) to P3 P1 (low) to P3 P1 (low)to P3 | P1 (low)to P3| P1 (low)to P3
(high) (high) (high) (high) (high)
Bioaccumulatiof B1 (low) to B3 (high) B1 (low) to B3 (high) B1 (low) to B3 B1 (low) to B3 B1 (low) to B3 | B1 (low) to B2 | B1 (low) to B3
(high) (high) (high) (moderate) (high)

! American Petroleum Institute, Petroleum HPV Testing Group. 2004. Robust Summary and Test Plan for the Heavy Fueil&ils.orlire at
http://www.epa.gov/chemrtk/pubs/summaries/heavyfos/c15368tasimh December 12010.

%Data range presented for representative structures provided the Appendix A
Pr ogr ams U.B.renvieonmeatal Brotegtion Agenky, Washingtavij DEr Availabfe br

at http://www.epa.gov/opptintr/exposure/pubs/episuitedl.agof December 15, 2010.

3U. S. EPA.

2010.

Esti mati on

“Federal Register. 199%ategory for Persistent, Bioaccumulative, and Toxic New Chemical Subst&mtiEsal Registe64, Number 213 (November 4, 1999) pp.

60194 60204.
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Table 3. Environmental Fate Characteristics ofthe Heavy Fuel Oils Category(continued)

SubcategoryVI: Cracked Residual

Residues
(petroleum), coker
Clarified oils Residues (petroleum), scrubber
(petroleum), catalytic | Residues (petroleum)| Residues (petroleum) heavy coker gas oil an¢ condensedring-
Property cracked hydrocracked thermal cracked Pitch, petroleum, arom. vacuum gas oil armoatic-containing
CASRN 6474162-4 64741759 6474180-6 68187586 6847817-1 68783131
Photodegradation 0.7 4.8hours 0.7 4.8 hours 0.7 4.8hours 0.7 1.3hours 0.7 7.5 hours 0.7 4.8hours
Half-life (estimatedy® (estimatedy® (estimated)® (estimated)® (estimated)® (estimated)®
Hydrolysis Halflife Stable
Biodegradation <20% degradation in No data No data No data No data No data
soil after 1 yedr
Bioaccumulation 0.9t0 1.%10° 0.9t0 1.2x10° 0.9to0 1.10° 0.9t0 1,727 0.9 to 6.5%10" 0.9to0 1.10°
Factor (estimated)® (estimatedy® (estimated)® (estimated)® (estmated§? (estimated)®
Log Ko 5.613.2 5.6/13.2 5.6013.2 5.9113.2 4.0 13.2(estimated")3 5.6/13.2
(estimatedy® (estimatedy® (estimated)® (estimated)® (estimated)®
Fugacity
(Level Ill Model)*?
Air (%) <0.1r 3.9 <0.17 3.9 <0.1r3.9 <0.170.1 <0.I111.1 <0.1r 3.9
Water (%) 6.2 89.2 6.2 89.2 6.2/ 89.2 6.2°8.4 6.2168.4 6.2 89.2
Soil (%), 4.3193.8 4.3793.8 4.3193.8 56.993.8 2.1193.8 4.3193.8
Sediment (% <0.1r31.6 <0.1/31.6 <0.1131.6 <0.1i 34.6 <0.1716.9 <0.1131.6
Persistence P1 (low) to B (high) | P1 (low) to B (high) | P1 (low) to B (high) P1 (low) to B (high) P1 (low) to B (high) |P1 (low) to B (high)

Bioaccumulation

B1 (low) to B3 (high)

B1 (low) to B3 (high)

B1 (low) to B3 (high)

B1 (low) to B2 (moderate

B1 (low) to B3 (high)

B1 (low) to B3 (high

! American Petroleum Institute, Petroleum HPV Testing Group. 2004. Robust Summary and Test Plan for the HEélsy Pwellableonlineat

http://www.epa.gov/chemrtk/pubs/summaries/heavyfos/c15368tasimfi December 12010.

2Data range presented for representative structures prbthe Appendix

3U. S. EPA.

2010.

Esti mati on

Progr ams

http://www.epa.gov/opptintr/exposure/pubs/episuited|.Bsof December 15, 2010.

I nt er f ac etecBon AgereyE; WdshingtonVDGavailabte orfliriesf

“ECB. 2000. European Chemical Substances Information System (ESIS), IUCLID Dataset, Residual Fuel Oils (CAS %68-44 Ailable online at
http://ecb.jrc.ec.europa.eu/esis/

®Federal Register. 1999. Category for Persistent, Bioaccumulative, and Toxic New Chemical SubSeaterasRegiste64, Number 213 (November 4, 1999) pp.

60194 60204.
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Table 3. Environmental Fate Characteristics of the Heavy Fuel Oils Categoffcontinued)

Subcategory VII: Cracked Distillate

Subcategory VIII: Reformer Residual

Distillates
Clarified oils (petroleum), Residues
Distillates (petroleum), hydro- Residues (petroleum),
(petroleum), Distillates hydro- desulfurized Aromatic (petroleum), catalytic reformer
heavy catalytic | (petroleum), heavy desulfurized intermediate hydrocarbons, | catalytic reformer fractionator
Property cracked thermal cracked catalytic cracked | catalytic cracked C12i 20 fractionator residue distn.
CASRN 6474161-3 6474181-7 6833326-6 6833327-7 7095517-8 6474167-9 68478137
Photodegradation 0.8/ 6.8 hours 0.8/ 6.8 hours 0.7 4.8hours 1.0/8.9 hours | 1.20110.9 hours| 0.8 11.0 hours 0.715.0 hours
Half-life (estimated)® (estimated)® (estimated)® (estimatedy® (estimated)® (estimated)® (estimated)®
Hydrolysis Halflife Stable
Biodegradation No data No data No data No data No data No data No data
Bioaccumulation 39 to 8x10 39 to 8x10 0.9t01.2x10> | 368.6t0 1.0x10 | 42510 2.9x16 | 368.6t0 1,881 0.9t0 1.7x16
Factor (estimated)® (estimated)® (estimated)® (estimatedy® (estimated)® (estimated)® (estimated)®
Log Koe 43194 4.319.7 5.6/1132 3.6/8.3 3.6/5.6 3.067.1 5.6/ 13.2
(estimated)® (estimated)® (estimated)® (estimatedy® (estimated)® (estimated)® (estimated)®
Fugacity
(Level Ill Model)*?
Air (%) <0.116.9 <0.116.9 <0.113.9 <0.1/18.8 <0.119.2 <0.1123.3 <0.116.1
Water (%) 4.6i 65.5 5.0 65.5 6.2/ 89.2 2.571.6 5.032.8 1.0i73.0 6.2184.1
Soil (%) 1.377.7 1.3i82.3 4.3193.8 1.6/ 36.3 43.1186.4 1.3/43.7 7.6/93.8
Sediment (% 0.1143.0 0.11430 <0.1i 31.6 7.961.1 2.6/51.9 0.1i55.2 <0.1i 31.6
Persistence P1 (low)toP3 | P1 (low)to P3 (high) | P1 (low)to P3 P1 (low)to P3 | P1 (low)to P3 |P1 (low)to P3 (high) P1 (low)to P3
(high) (high) (high) (high) (high)
Bioaccumulatiof B1 (low)toB3 | B1 (low)to B3 (high) | B1 (low)to B3 Bl (low)toB3 | B1 (low)toB3 B1 (low)to B2 B1 (low)to B3
(high) (high) (high) (high) (mocerate) (high)
! American Petroleum Institute, Petroleum HPV Testing Group. 2004. Robust Summary and Test Plan for the Heavy Fueil&ils.orlire at
http://www.epa.gov/chemrtk/pubs/summaries/heavyfos/c15368t@btofi December 12010.
% Data range presented for representative structures provided the Appendix .
3U.S. EPA. 2010. Estimation Programs Interface Guitef or Mi cr osoft E Wi ndows, v4.00. u. S. Environ

at http://www.epa.gov/opptintr/exposure/pubs/episuitedl.agof December 12010.

“Federal Register. 1999. Category for Persistent, Bioaccumulative, and Toxic New Chemical SubBtaterasRegiste64, Number 213 (November 4, 1999) pp.

60194 60204.
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Environmental Fate Characterization

The components of the heavy fudsatategory are expected to possess low mobility in soil.
Microbial degradation in soils is expected to be greatest for the lower molecular weight aromatic
fractions, while the biodegradation of the aliphatic and naphthenic hydrocarbons decreases with
increasing carbon chain length and degree of branctngmatics with one, two or three

aromatic rings are efficiently biodegraded; however, those with four or more aromatic rings and
the high molecular weight asphaltenes are quite resistant to biodegmnadastingle application

of approximately 21, 14, or 13 g/kg soil of home fuel oil, no. 2 to outdoor plots in Pennsylvania
(silt loam), Oklahoma (sandy loam), and Texas (clay loam) was degraded by 86, 90, and 86%,
respectively, after 1 year, with degradatbeing independent of temperature differences. The
degradation of hydrocarbons fractions of fuel oil, no. 2 was studied using a marine microcosm
under different temperature, light and biological activity regimes. Levels of heavy fuel oils were
found D decrease exponentially under all conditions, with temperature having the greatest effect
on the haHlives of the component hydrocarbons. In cold water, thelifalfor total

hydrocarbons was greater than 10 days, while in warmer wate2)(3Q@), thehalf-life decreased

to approximately 30 hours. In cold water, saturated hydrocarbons were removed more rapidly
than aromatic hydrocarbons, but in warmer water, theliwals of the fractions were similar.

For the saturated hydrocarbons, the-itdfincreased with increasing molecular weight or with
branched or cyclic moieties, i.e., smadhlkanes (€12) had the shortest hdife in both warm

and cold water. A Bunker C fuel oil biodegraded 11% in 28 days using an inoculunmroted

culture of bacteria obtained from a estuarine creek known to be exposed to low levels of oll
contamination. Volatilization of the components of heavy fuel oils is expected to be moderate to
high. The rate of hydrolysis is expected to be negligililee the substances in this category do

not possess functional groups that hydrolyze under environmental conditions. The components
of the heavy fuel oils category are expected to possess low (P1) to high (P3) persistence and low
(B1) to high (B3) bioaagmulation potential.

Conclusion: Heavy fuel oils are viscous liquid blends of the residues and distillates that are
derived from various refinery distillations, cracking, and reforming processes. These heavy fuel
oils are complex mixtures which mayibio the range of 121 to 600°C and consist of aromatic,
aliphatic, and naphthenic hydrocarbons, generally having carbon numbers in the range of C7 to
C50, together with asphaltenes and smaller amounts of heterocyclic compounds containing
sulfur, nitrogenand oxygen The lower molecular weight components of these complex

mixtures possess low to moderate water solubility while higher molecular weight fractions have
negligible solubility in water. The lower molecular weight componentseheavy fuel oil
categoryhave moderate to high vapor pressure while higher molecular weight fractions tend to
possess negligible to low vapor pressufee components dhe heavy fuel oils categowyill

have low mobility in soil. Volatilization is expected to be madierto high for most constituents

of the heavy fuel oils. The rate of hydrolysis is negligible since paraffins, naphthenes, and the
aromatic hydrocarbons contained in this category do not possess functional groups that
hydrolyze under environmental condits. The rate of atmospheric photooxidation is expected

to be slow to rapid for most components of the heavy fuel oils. The components of heavy fuel
oils are expected to possess low (P1) to high (P3) persistence and low (B1) to high (B3)
bioaccumulatiorpotential.
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3. Human HealthHazard

A summary of health effects data submitted for SIDS endpoints is provided in4T abee table
also indicates where data for tested category members araaesd (RA) to untested members
of the category.

Acute Oral Toxicity
Subcategory I: Residual Fuel Oils

Fuel oil, No. 6 (CARN 6855300-4)

() Infour separate studies, SpragiDawley rats (5/sex/dose) were administeC&ERN
6855300-4 (Fuel oil, No. § API 786, API-78-7, AP1 788 and API 792) via gavage 825

mL/kg (23,750 mg/kg based on density of 950 Kijion mg/mL] reported in CONCAWE, 1998)
and observed for 14 days after dosing. No mortalities were observed.

LDso> 23,750 mg/kg

(2) Male Wistar rats (5/dose) were administef@dSRN 6855300-4 (Residal Fuel oil, No. §

via the oral route at 1.0, 1.47, 2.15, 3.16, 4.64, 6.81 and 10 g/kg and were observed for 14 days.
Mortality was seemt O 3 1 & @ollomsy /% epch at 3.16 and 4.64 g/kg, 3/5 at 6.81 g/kg
and 5/5 at 10 g/kgAdditional details are from TSCATS (OTS0536024).

LDso= 5880 mg/kg

Subcategory Il: Atmospheric Residual

Residues (petroleum), atm. tower (CRN 6474145-3)

SpragueDawley rats (5/sex) were administel@ASRN 6474145-3 (residues (petroleum), atm.
towersample F132) via gavage ab000 mg/kgandwere observed for 14 days after dosing. No
mortalities were observed.

LDso> 5000 mg/kg

Subcategory lll: Atmosphdc Distillate

No data.

Subcategory 1V: Vacuum Residual

Residues (petroleum), vacuu(@ASRN 6474156-6, supporting chemical)

SpragueDawley rats (5/sex) were administel@ASRN 6474156-6 (residues (petroleum)
vacuum (APl sample 813)) in corn oilviagavageat 5000 mg/kg. No mortalities were
observed.This study summary was reported in thBV Hazard Characterization for Gas Oils.
LD s> 5000 mg/kg

Subcategory V: Vacuum Distillate

Residues (petroleum), heavy vacuum (CAS No. 643417)
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SpragueDawley rats were administered residues (petroleum), heavy vagaugavage at 5000
mg/kg-bw and were observed for 14 days after dosing. No mortalities were observed.
LDso> 5000 mg/kgbw

Subcategory VI: Cracked Residual

Clarified oils (petroleum), ctalytic cracked (CARN 6474162-4)

(1) Spraguebawley rats (10/sex/dose) were administeE&BRN 6474162-4 (Clarified oils
(petroleum), catalytic crackg@éPl 81-15))) via gavage at 3.2, 4.6,0,6.25 or 7.81 g/kg and

were observed for 14 days after dosimdprtality was seemt all dose as follows: 1 male and 1
female at 3.2 g/kg, 1 male and 3 females at 4.0 g/kg, 2 males and 2 females at 5.0 g/kg, 3 males
and 5 females at 6.25 g/kg and 10 males and 10 females at 7.81 g/kg.

LDso (males)= 5270 mg/kg

LDso (females)= 4320 mg/kg

(2) Spraguebawley rats (10/sex/dose) were administeB&BRN 6474162-4 (Clarified oils

(petroleum), catalytic cracke@racked residual Carbon Black Oik78-01)) via gavage at 4.0,

5.1, 6.2 or 8.4 g/kg and were observed #idays. Mortalf wasseemt O s fdllows:/ k g

2 males and O female at 4.0 g/kg, 3 males and 3 females at 5.1 g/kg, 9 males and 7 females at 6.2
g/kg, and 10 males and 10 females at 8.4.gAdditional details are from TSCATS

(OTS0546268).

LD so (males)= 5230 mg/kg

LD 5o (females)= 5820 mg/kg

Subcategory VII: Cracked Distillate

Distillates (petroleum), heavy thermal cracked (CRS 6474181-7)

(1) SpragueDawley rats (5/sex) were administeit@dSRN 6474181-7 (Distillates (petroleum),
heavy thermal cracke@ker heavy gasilp sample F97))) via gavage at 5000 mg/kg and were
observed for 14 days after dosing. No mortalivese observed

LDso> 5000 mg/kg

(2) SpragueDawley ratg5/sex)were administeretbur samples of CASRN 647431-7

separately (residues (petroleumgakly vacuurd F-97-01, Visbreaker HGO, Vis &g oll

VIBRA, andVB Mittelol) via gavage at 5000 mg/kg and were observed for 14 days after dosing.
No mortalities were observed.

LDso> 5000 mg/kg

Subcategory VIII: Reformer Residual

No data.
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Acute Inhalation Toxicity
Subcategory I: Residual Fuel Oils

Fuel oil, residual(CASRN 6847633-5)

SpragueDawley rats (10/sex/dose) were expose@ASRN 6847633-5 (Fuel oil, residual
Heavy Fuel Oil; F74-01) as an aerosol vahole-bodyinhalation at 2.1, 3.3 @~.8 mg/L for 4
hours and were observed for 14 days. Mostalias seemt the highest exposure concentration
(9 males and 6 femalesidditional details are from TSCATS (OTS0544092).

LCso (males)= 4.1 mg/L

LCso (females)y 4.5 mg/L

Subcategory 1V: Vauum Residual

Residues (petroleum), vacuu(@ASRN 6474156-6), supporting chemical

Wistar rats (5/sex/dose) were expose@ASRN 6474156-6 (Residues (petroleum), vacuiim
aerosol via inhalation &3 mg/L (94.4 mg/r¥) for 4.5 hours and were observed 1drdays. No
mortalities were observed.

LCs0> 2.3 mg/L (converted from 94.4 mg/m3 based on molecular weight of 600 [Asphalt
MSDS]). These datare from the HPV submission for Asphalt.

Acute Dermal Toxicity
Subcategory I: Residual Fuel Oils

Fuel oil, No. 6 (CARRN 6855300-4)

New Zealand White rabbitg/sex) were administerathdilutedCASRN 6855300-4 (Fuel oil,

No. 6 (API 78-6)) via the dermal route at 5 mL/kg (48imy/kg based on density of 950 mg/mL
reported in CONCAWE, 1998) under occluded candi for 24hours and were observed for 14
days after dosingln three other studies using the same protocol, the Fuel oil, No. 6 blends tested
included AP+78-7, API 788 and API 792. No mortalities were observed.

LDso> 4874 mg/kg

Subcategory II: Atnospheric Residual

Residues (petroleum), atm. tower (CRN 6474145-3)

New Zealand White rabbits (5/sex/dose) were administenddutedCASRN 6474145-3
(Residues (petroleum), atm. towE#132)) via the dermal route at 2 g/kg under occluded
conditions 6r 24 hours and were observed for 14 days after dosing. No mortalities were
observed.

LD s> 2000 mg/kg
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Subcategory lll: Atmospheric Distillate

Diesel fuelNo. 2 (CARN 6847634-6, supporting chemical)

In a 4week studySpragueDawley rats (10/sex/de) were administerathdilutedCASRN
6847634-6 (Diesel fuelNo. 2 (75-01) via the dermal route under occluded conditions at O,
0.5, 2 or 5 mL/keday O, ~500, 2000 or 5000 mg/kday) once daily, 5 days/week. No
mortalities were observedhis study smmary was reported in the HPV Hazard
Characterization for Gas Oils.

LD 5o (estimatedp 5000mg/kg

Subcategory 1V: Vacuum Residual

Residues (petroleum), vacuu(@€ASRN 6474156-6, supporting chemical)

New Zealand White rabbits (5/sex) were administersdluted CASRN 6474156-6 (Residues
(petroleum), vacuuirvia the dermal route at@kg under occluded conditions for 24 hours and
were observed for 14 days after dosing. No mortalities were obsefvesistudy summary was
reported in the HPV Hazard Chatarization for Gas Oils.

LDso> 2000 mg/kg

Subcategory V: Vacuum Distillate

Residues (petroleum), heavy vacuum (GRS 6474157-7)

New Zealand White rabbits (3/sex) were administersdilutedCASRN 6474157-7 (Residues
(petroleum), heavy vacuurivacuumdistillate HVGQ) via the dermal route at 2000 mg/kg
under occluded conditions for 24 hours and were observed for 14 days after bhoginge
other studies using the same prototedtedsubstancemcludedVisbreaker HGO, Vis gas oll
VIBRA, and VB Mttelol. No mortalities were observed.

LDso> 2000 mgkg

Subcategory VI: Cracked Residual

Clarified oils (petroleum), catalytic cracke@CASRN 6474162-4)

New Zealand White rabbitg/sex) were administerathdilutedCASRN 6474162-4 (Cracked
clarified ols (petroleum), catalytic cracke@racked residuAPI 81-15)) via the dermal routat

2000 mg/kgunder occluded conditions for 24 hours and were observed for 14 days after dosing.
No mortalities were observed.

LDso> 2000 mg/kg

Subcategory VII: Crackedistillate

Distillates (petroleum), heavy thermal cracked (CRS 6474181-7)

(1) New Zealand White rabbits (5/sex) were administersdilutedCASRN 6474181-7

(distillates (petroleum), heavy thermal cracke@7-01; Coker heavy gas oWNja the dermal

routeat 2000 mg/kginder occluded conditions for 24 hours and were observed for 13 days after
dosing. No mortalities occurred.

LD 5o > 2000 mg/kg
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(2) New Zealand White rabbits (3/sex) were administeretilutedCASRN 6474181-7

(distillates (petroleumheavy thermal cracked; Visbreaker Gas Qils) via the dermal route at

2000 mg/kg under occluded conditions for 24 hours and were observed for 13 days after dosing.
In three other studies using the same protocol, tested substances included Vis gasAl VIBR

and VB Mittelol and Heavy Vacuum Gas Oil. No mortalities occurred.

LDso> 2000 mg/kg

RepeateeDose Toxicity

All repeateddose toxicity studies were conducted by a dermal route since the sponsor claims it is
the primary route of human exposurehelsponsor conducted a study on clarified slurry oll
(CASRN 6474162-4; Subcategory V))in male mice to compare dermal and oral routes of
exposure. The conclusion i&Based on mortality, body weights, liver weights, and liver and

bone marrow patholog¥; SO is more toxic to mice when it is administered subchronically by

the dermal route than by the oral rautfter 10 weeks of oral administration, mice exhibited

only slight morphologic changes in the liver. The observed liver changes were suggetstive of
healing of an earlier toxicological insult rather than ofgemg toxicity. It would therefore

appear that mice exposed orally to CSO developed or manifested, in fewer than 10 weeks, a form
of acclimation or adaptation that was profoundly effectivespairing or protecting the liver

from the hepatotoxic effects of CSM™ice exposed dermally to CSO at a dose of 1000

mg/kg/day for 10 weeks had a mortality of 50%, severe skin irritation, slightly decreased body
weights, significantly increased livenéreduced thymus weights, reduced megakaryocytes in
sterna bone marrow, and severe liver necrosis and fibrBased on a previous study in rats it
appears that mice are less sensitive to the skin effectsotdg@n. r at s 0

Subcategory I: Residual FUeDils
Fuel oil, residual (CARN 6847633-5)

(1) In a 28day studySpragueDawley rats {0/sex/dosgwere exposed tGASRN 6847633-5
(F-92-01) via the dermal route at O (shaarposed), 0.5, 1.0 or 2.0 mLAdgay (0, 80, 9600r

1920 mg/kg-day6 hour/dayb days/weelon to thepreviously clipped backsf the animals. The
application sites were occluded during the exposure period; the skin was then wiped to remove
residual test substanc€linical signs and dermal irritation observations, hematology and

clinical chemistry evaluations, organ weights (liver, kidneys, testes, ovaries,,dpi@enand
adrenal} necropsy observations and histopathological examination (control anddggh

groups) were performed.

There were nonortalities andreatmentrelated clinical signs. Aignificantdecreasép<0.05)in
body weightgainswas seen in maled 1920 mg/kg-day and at 80 mg/kgday (not significant)
No dermal irritatiorwas seen Liver weights(absolute and relative to body and brain weights)
weresignificantlyincreasedp<0.05)at all doses in both sexes (except for the male6at 9
mg/kg-day for absolute liver weights)The absolute and relative spleen weights were
significantly increased at all doseserHatological parametestiowed changesuggestive of
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anemia (significantlyower (p<0.05) erythrocytes count and hematocrit and hemoglobin levels)
at all doses Absolute kidney weights wegggnificantlylower (p<0.05)than controlsn males
atl20mg/kgday; however, they wereithin the normal anges No treatmentelated changes
were seen durinbistopatholog examination Testes and ovaries were normBlermal lesions
(acanthosis and hyperkerat@sigace or mild severityvere notedit the application sites two
ratsanimalsat 1920 mg/keday. Additional details are from TSCATS (OTS0534754).

LOAEL = 480 mg/kg-day (based onncreased liveandspleen weiglg anddecreased
erythrocyteshemoglobin and hematocrit valyes

NOAEL = Not established

(2) In a 28day study, SpraguBawley rats (0/sex/dose) were exposed to CASRN 6833&%
(F-92-01) via the dermal route at O (shaarposed), 0.5, 1.0 or 2.5 mLAdgay (0, 496, 992 or
2480 mg/kgday, respectively, 6 hours/day,5 days/weako the shorn dorsal skin of the
animals. The applicationtes were occluded during the exposure period; the skin was then
wiped to remove the residual test substar€knical signs and dermal irritation observations,
hematology and clinical chemistry evaluationedy weightsprgan weights (liver, kidneys,
tedes, ovariesbrainandspleen), necropsy observations and histopathological examination
(control and higkdose groups) were performed.

No mortality ortreatmervrelated clinical signs were noted. A minimal, reversible dermal
irritation was seen at alloses. Several statistically significant parameters for hematology (lower
eosinophil count in midand highdose males, lower hemoglobin concentration in ftigke

males) and clinical chemistry (lower SGOT levels ind{awd highdose females and higlose
males, higher glucose levels in mahd highdose females and higlose males and lower total
protein levels in low dose males) were within normal limits and did not exhibit any clear dose
related trends. Relative liver weights were higher for femalai dose groups and for males in
the highdose group. Liver/body weight and liver/brain weight ratios were higher at all doses.
Higher spleen/body weight ratios (in low and rdiose females and higlose males) and higher
spleen/brain weight (in lowose females and higlose males) ratios were not considered to be
treatmentrelatedby the study director Treatmentelated histopathology results were eosinophil
casts in the kidneys of control and higbse ratgconsidered to be spontaneous in thea§pe
Dawley rats by the study directphepatic inflammation in a higthose male and hyperkeratosis
at the application site in the higlose rats (minimal severity).

LOAEL = 496 mg/kg-day (based oreffects orliver weight spleen weighand liver/body

weight ratio and liver/brain weight ratio)

NOAEL = Not established

Subcategory II: Atmospheric Residual

Residues (petroleum), atm. toweCASRN 6474145-3)

In a 4week studySpragueDawley rats (10/sex/dose) were exposeGASRN 6474145-3
(residuesgetroleum), atm. toweAtmospheric Tower Bottom@-132)) via the dermal route at

0, 0.01, 0.25 or 1.0 mL/kday Q, 94, 23 or 40 mg/kgday, respectivelyp hours/dayb
days/weekon to the previously clipped backs of the animaigler occluded contibns

Mortality, clinical signs, dermal irritation, body weights were recorded. Hematology and clinical
chemistry parameters were evaluated. Necropsgrvationsorgan weights and histopathology
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(control and high dose animakjamination were condted. There were no treatmentlated
effects on body weights, organ weights, organ/body weight ratios, hematological changes,
clinical chemistry or clinical observations histopathology Testes and ovaries were normal.
Skin irritation was none to verypinimal at all doses.

NOAEL = 940mg/kg-day (highest dose tested)

Subcategory IlI: Atmospheric Distillate

Gas oils (petroleum), heavy atmospherlCASRN 68915-97-9)

The study is conducted dreavy atmospheric gas pCASRN 689157-9, which is
compodgionally similar to heavy fuel CASRN 68788-4, and also included in the Gas oils
category.

In a 13week studySpragueDawley rats (10/sex/dose) were expose@ARN 6801597-9
(heavy atmospherigas oi) via the dermal route at 0, 30, 125 or 500 mgllag once daily5
days/week The application sites were not occluded during the exposure pgrégodnimals
were fitted with Elizabethan collars to prevent oral ingestion of the test substaribe. end of
each week, any residual test substance amsved by wiping the skinMortality, clinical
signs, dermal irritation, body weights were recorded. Hematology, clinical chemistry and
urinalysis parameters were evaluated. At necropsy, organ weights wackeceand
histopathology examinationagcornducted.

Two animals became moribund and were sacrificed. One of the animasmads from the

500 mg/kgday groupand the effects were considered to be treatment reldtesl other was a
male at 30 mg/kglayand it death was considered incidentakcept for a slight skin irritation
(due to Elizabethan collars) there were no other treatnedattd clinical signsBody weight

gains weresignificantly (L0%, significance not indicated)ecreased in the males of the high
dose group. Serum chemistrglwes were different from controls in tae125 and 500 mg/kg

day (increasedBUN (27-35%), cholestero(39-117%) sorbitol dehydrogenagé8-106%) and

at 500 mg/keday (increased total proteifi1%)and globulin(27%)and decreased A/G ratio
(20%). Hematological parametemdicateddifferencesfrom controlsin malesat 125 ad 500
mg/kg-daymales andn females at 500 mg/kday (decreased RBC couBt30%), hemoglobin
(9-31%)and hematocrif8-30%)and platelet$23-48%) At necropsy, treatmemelatel effects
included increased liver size, decreased thymus size, thickening of the limiting ridge between the
nontglandular and glandular sections of the stomach and enlarged and reddened lymph nodes.
There were some relative organ weight differencesl&b mg/kgday (adrenals, heart, kidney,
liver, spleen and thymus)Treatmentelated effects observed at histopathological examination
in the 500 mg/kglay dose group included severe reduction in hematopoiesis in the bone
marrow, liver hypertrophy and coactive tissue formation. There were also increased areas of
hematopoiesis, focal necrosis and cell death in the liver and a reduction in the numbers of
lymphocytes in the thymus glands. There were no treatretated effects on the epididymal
spermor testicular speratid parametergweight of cauda epididymis, number of sperms/gram
of cauda, testes weight, number of spermatid/gram of testis, and number of sperm/testis
LOAEL = 125 mg/kg-day (basedeffects orserum chemistrgndhematologicaparameters

organ weight)

NOAEL = 30 mg/kg-day
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Subcategory IV: Vacuum Residual

Residues (petroleum), vacuu(@€ASRN 6474156-6, supporting chemical)

In a 4week studyNew Zealand White rabbits (5/sex/dose) were administered residues
(petroleum), vacuum (APl sam@d-13) via the dermal route at 0, 200, 1000 or 2000 md&yg

to clipped dorsal skin under occluded conditions for 6 hours/day, 3 daysfaetial of 12
applications. The application sites weceluded. The residual test substance was then wiped
off the skin. All animals were observed for signs of toxicity and dermal irritation; body weights
and food consumption were recorded; clinical chemistry and hematology parameters were
evaluated and at necropsy, organ weights were taken. Histopathologyatamivas

conducted on tissues and organs from the control anedoigg groups.

Two animals died and two were sacrificed moribund during the $ttity identity of the dose
groups for these mortalities were not reported in the robust summary; hahebelt report is
available in TSCATS (OTS 0000186 and shows that one control female and one high dose
male were found dead, and one control male and alosd female were sacrific@dmoribund
conditionduring the study. This supports the condusihat these deaths were not likely
treatmentrelated. Treatmesrelated clinical signs observed in survivors included thin
appearance, decreased food intake, flaking skin and wheezing (doses not stated). All animals
treated with residues (petroleumacuum exhibited slight edema. Decreased body weight gain
was observed in males at 2000 mgdlay. There were no treatmeaedated changes in the
hematology parameters. Alkaline phosphatase was reduced by 50% in males at 20afagng/kg
Changes in absale and/or relative organ weights were observed at 2000 rdgik@adrena
kidney, pituitary and spleen), but were not considered to be treatelated. Treatmentlated
gross necropsy and microscopic findings were confined to the skin. The $kmadés

appeared to be more severely affected. Effects in females were limited to the point of contact
with the test substance. Incidental findings were observed and were consistent with
Encephalitozooninfection. Additional details are from the HPV tesubmission for asphalt
category and TSCATS OTS0000186

LOAEL (systemic) = 2000 mg/kgday (based on decreased body weight gain and reduced
alkaline phosphatase in males)

NOAEL (systemic) = 1000 mg/keday

Subcategory V: Vacuum Distillate

Residues (petoleum), heavy vacuum{CASRN 6474157-7)

(1)

Sample 1-ARC 2-ARC 3-ARC 4-ARC 5-ARC 6-ARC 7-ARC
CRU No. (%) (%) (%0) (%) (%0) (%) (%)
85244 0.00 0.06 248 1.86 1.24 0.50 0.00
Wt. % of PACs (polyaromatic compounds) that havéaromatic rings in the AromatRing Class

In a 13week studySpragueDawley rats (10/sex/dose) were expose@ASRN 6474157-7
(HeavyVacuum Gas Oil (CRU No. 85244daily via the dermal route at 0, 30, 125, 500 or 2000
mg/kg-day, 6hr/day, 5 days/week, on to previously clipped sitethe trunk of the animalsThe
application sites were not occluded; the animals were fitted with Elizabethan collars to minimize
ingestion of the test substance. At 24 hours after'frioSe, the residual test substance was
wiped off. Mortality, clinical signs, skin irritation and body weights were monitored. Clinica
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chemistry and hematology parameters were evaluated. At necropsy, organ weights were taken.
Histopathological examinations were conducted on tissues from the control ardbhéegh
groups. Sperm head morphology wagaduatedn the control and at 2000 mgiktay.

Two males and one femad2000 mg/kgdaydied during the study. The male deaths were
considered to be treatmemtlated but théemale death was incidentaBody-weightgains in
both sexes were reduced at 2000 mglkg(males weighed 26 lessand females weighed 15%
less than contro)s Erythrocytes and platelets were reduced in males and females at 2000
mg/kg-day and in females at 500 mg/kgyduring weeks 5 and 13At 125 mg/kgday,
erythrocytes count, hemoglobin, hematocrit and platelets were decreased in botlChiried.
chemistry changeascluded increased sorbitol dehydemasgtwo fold increase)increased
cholesteroltwo fold) and decreased uric adig0%) in males and females at 2000 mgtkay

and decreased glucose in females and increased cholesterol in males at 5efamghitgross
necropsy, relative thymus weights and relative liver weights were redubeth sexeat> 500
mg/kg-day. Histgpathodogical examination revealedecreased erythropoeisis and fibrosis of the
bone marrow iimmales at 2000mg/kg-day and anarkedreduction in thymic lymphocytdaa

males and moderate decrease in femai@900 mg/keday and slightlyn both sexes &00
mgkg-bw/day No effects wereseenon sperm morphology.

LOAEL = 125 mg/kg-day (based omlecreased hematological paraméters

NOAEL = 30mg/kg-day

(2) In a 28day study SpragueDawley rats (10/sex/dose) were exposeG@ASRN 6474157-7
(heavy paraffinic vaeum distillate, F128)via the dermal route at 0, 0.1, 1.0 or 2.5 mkday

(0, A, A0 or 233 mg/kg-day)6 hours/day5 days/weelon to the previously clipped sites on

the back of animals. The application sites werdudedand after the exposure peatiadhe

residual test substance was wiped. dWlortality, clinical signs skin irritationand body weights
were monitored.Clinical chemistry and hematology parameters were evaluated. At necropsy,
organ weights were taken. Histopathological examinateere conducted on tissues from the
control and higkdose groups.

No mortality or treatmentelated clinical signs were observed. There were no significant
differences in body weights between control and treatment groups. Very slight and sporadic
demal irritation (slight erythema, slight eschar and slightly dried skin) was seen at all doses.
The severity was not dose dependehsignificantly lower (p<0.01) and dose dependent
decreasép<0.05) in mean hematocrit and hemoglobin values were séemates at 2350
mg/kg-day. A significant increase (p<0.01) in cholesterol values was seen females of the high
dose. Treatmesnklated increase in mean absolute/ancklative (to body weight and brain
weight) liver weight were noted males andemalesat 940 and 2350 mg/kday. At necropsy,
multiple red foci in thymus and yellow discoloration of kidney were seéenmales at 2350
mg/kg-day. No treatmentelated changes were observed during the histopathlogical
examination.No effects were seen oestes and ovaries\dditional details ar@alsofrom

TSCATS (OTS0555147).

LOAEL temates= 940 mg/kg-day (based oreffects on hematocrit, hemoglobin, cholesterol values
andincreasedbsolute and relativiever weights)

NOAEL females= 94 mg/kg-day

NOAEL males = 2350 mg/kgday (highest dose tested)
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(3) In a 28day study, SpraguPawley rats (10/sex/dose) were exposed to CASRN 685741

(heavy vacuum gas oil stock;1A.3-01) via the dermal route at 00Q, 0.1 or 1.0 mL/kgday (O,

9.3, 93 or 930 mg/kgday, respectively 6 hours/day, 5 days/week to previously clipped sites

The application sites were occluded during the exposure period. The skin was then wiped off to
remove residual test substandéortality, clinical signs, skin irritation and body weitghwere
monitored. Clinical chemistry and hematology parameters were evaluated. At necropsy, organ
weights were taken. Histopathological examinations were conducted on tissues from the control
and highdose groups.

No mortality or treatmentelated tinical signs were observedlight skin irritation was
observed ifemales at 930 mg/kday. Body weight and body weight gain were decreased in
females at 930 mg/kday. Increased liver weight (relative to body wei¢h®16%)and brain
weight(8%)) ard decreasedbsolute andelative kidney weiglst (14 and 10%, respectively)
femalesat 930 mg/kgdaywerenot considered treatment related or biologically relevant by the
study director. Treatmemelated decreases in hemato(8#10%)and hemoglobirf5-6%) were
seenat 930 mg/kedayin both sexesA significant increase in cholesterol values (470&¥% seen
in females at 930 mg/kday. No treatmentelated changes were observed during the
histopathlogical examinatiorNo effects were seen on testesl @varies.

LOAEL = 930mg/kg-day (based on effects on hematocrit, hemoglobiboth sexes and
cholesterolvalues and increased liver weightsfemale$

NOAEL = 93 mg/kg-day

Subcategory VI: Cracked Residual

Clarified oils (petroleum), catalytic crackeCASRN 6474162-4)

1)

Sample 1-ARC 2-ARC 3-ARC 4-ARC 5-ARC 6-ARC 7-ARC
CRU No. (%) (%) (%) (%) (%) (%) (%)
86484 0.0 0.98 9.76 19.52 9.76 4.88 0.98
Wt. % of PACs (polyaromatic compounds) that havéaromatic rings in the Aromatic Ring Class

In a 13-week studySpragueDawley rats (10/sex/dose) were expose@ASRN 6474162-4
(clarified oils (petroleum), catalytic cracke@larified Slurry Oil, (CSO)via the dermal route at
0, 8, 30, 125 or 500 mg/kday daily, 5 days/weelkinder noroccluded condions. There were
two groups of untreated control animalsnimals were fitted with Elizabethan collars to
minimize ingestion of he test substanddortality, clinical signs, skin irritation and body
weights were monitored. Clinical chemistry, hemaggland urinalysis parameters were
evaluated. At necropsy, organ weights were taken. Histopathological examinations were
conducted on tissues from the control and 125 and 500 rdgikdose groups.

All rats in the highest dose groapd males treated 425 mg/kgday, died orwere sacrificedn

a moribund conditioprior to necropsy In addition, 8 females treated at 125 mgday and 2
males at 30 mg/kday died or were sacrificed prior to scheduled necropsgy weightgains

were reduced at 30 mg/kg-day. Erythema (slight) and thickened, leathery skin were observed
in four rats at 500 mg/kday. Hematological parameters were changed in comparison to the
controls at dose levets30 mg/kgday (decreased hematocrit, hemoglobin, RBC count, and
platdets) Serum chemistry was also changed at dose le@)smg/kgday (increased BUN,
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decreased uric acid, increased alkaline phosphatase, decreasedihd@éfsed frequency of
elevated glucose levels were seen urine of rafs a3 0 -dag. Likegweights were increased
at all dose levelsThere was a doselated decrease ihymus weights. At necropsy, epidermal
hyperplasia and trace to slight chronic inflammation in the superficial dermis. In the liver,
microsystes, chahgiolitis/cell degeneration/disarray and altered focus of hepatocytes was
observed at doses8 mg/kgday. Necrosis and fibrosis weasoobservedn liver at doses 30
mg/kg-day. Hepatocellular degeneration, hypertrophyepatocytes, multinucleatéarge
hepatocytes and vacuolation were observed at do$2S mg/kgday. Erythroid hypoplasia of
the bone marrow was observed at das&25 mg/kgday with slight changes found at 30 mg/kg

day. Hypoplasia ad atrophyoft hy mus was sedayn at O 8 mg/ kg
LOAEL = 8 mg/kg-day (based oreffects onliver andthymus)

NOAEL = Not established

(2)

Sample 1-ARC 2-ARC 3-ARC 4-ARC 5-ARC 6-ARC 7-ARC
CRU No. (%) (%) (%) (%) (%) (%) (%)

86001 0.0 2.57 25.68 19.26 6.42 3.21 0.64

Wt. % of PACs (polyaromatic compounds) that havédromatic rings in the Aromatic Ring Class

In a 13week study, SpraguPawley rats (10/sex/dose) were exposed to CASRN 66241
(clarified oils (petroleum), catalytic cracke@larified Slurry Oil, (CSQO)via the dermal route at

0, 8, 30, 1255000r 2000mg/kgbw/day daily, 5 days/weedn to previously clipped sites on the
back of animals. The application sites wereoumiuded the animals were fitted with

Elizabethan collars to minimize ingestion oétiest substance. At 24 hour after the fifth dose of
the week, the residual test substance was wipedvifftality, clinical signs, skin irritation and
body weights were monitored. Clinical chemistry, hematology and urinalysis parameters were
evaluated At necropsy, organ weights were taken. Histopathological examinations were
conducted oselected tissues and gross lesions.

All rats at 2000 and 85% rats at 500 mg#kay died or sacrificed in moribund conditioAt 125
mg/kg-day, 5/10 males and 1 females died or sacrificed in moribund condifioior to

scheduled necropsy. Body weight gains were reduce@@img/kgday. Skin irritation was not

seen at 8, 30 or 125 mgkiay. Hematological parameters watecreasedompaed control

values inboth sexesit 125mg/kgday (decreased hematocrit, hemoglobimiRBC count).

Hematocrit values were also decreased at 30 mg/kg/day in both sexes. Several clinical chemistry
values were changed compared to controls. At 125 ndglggmales showed ireased glucose

(26%), A/G ratio (14%), total bilirubin (146%), aspartate aminotrasferase (200%), alkaline
phosphatase (72%), and calcium (7%) values. Males at 30 mg/kg/day showed decreased uric
acid (33%) and LDH (52%) values. In females, at 125 mdégincreased A/G ratio (18%),

and decreased LDH (79%) values were seen. Females at 30-a@ymsgowed increased

alkaline phosphatase (58%) values and those at 8 rdgikghowd increased cholesterol (43%)
values. Absolute liver weights were increasePfn females at 8 mg/kday and relative liver

weight were increased in both sexes (13 and 23%, respectively for males and females. In males,
absolutg43%) and relative (39%) thymus weights at 30 mgllg and relative spleen weight

(25%) were increaseat 30 mg/kgday. In females at 125 mghday, absolute (67%) and

relative (38%) thymus weights were decreased. Histopathology shoiwemtysts,

cholangiolitis/cell degeneration and altered focus of hepatoayt&smg/kgday. Necrosis as
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observed at 30 mg/kgday. Erythroid hypoplasia of bone marrow was observedamg/kg

day Hypopl asia and atr ophy ey Nolkreamenselatetbeffects e e n
were seen on testes and ovaries.

LOAEL = 8 mg/kg-day (based on effects on livand thymus)

NOAEL = Not established

(3) In a 13week studyFisher 344 rats (10/sex/dose) were expos€tiASRN 6474162-4

(clarified oils (petroleum), catalytic cracked (API-8%)) via the dermal route at O (sham

exposed), 40, 200 or 400 mg/kay,6 hours/day5 daysweek for a total of 65 applications.

The application sites were not occluded; the rats were fitted with Elizabethan collars to prevent
ingestion of the test substance. Mortality, clinical signs, skin irritation and body weights were
monitored. Clinical chemistry, hematology and urinalysis parameters were evaluated. At
necropsy, organ weights were taken. Histopathological examinations were conducted on tissues
from the control antbw- and middose animals.

All rats at 400 mg/kgdaydied or were killed in a moribund condition. Seven rats in the 200
mg/kg-day group died or were killed in a moribund conditi@ne male died at 40 mg/day;
however, the death was not considered treatment rel&@iedcal signs observed in the 200dan
400mg/kgday groups included thinness, hunched posture, lethargy and prostiddion.
erythema or edemaasobserved.Doserelatedand statistically significant (p<0.08gcreases
were observed in body weightsoughout the study durationStatisticdly significant (p<0.05)
hematological changdsecreased RBC, hemoglobin and hematooaturredn both sexesit

40 and200 mg/kgday. Serum chemistgyvaluation showed statistically significaritangs in

both sexes (increases in BUN, SGOT, SGPT,Adid values and decreases in total protein
values)at 200 mg/kedayand at increased alkaline phosphatase values in both sexes at 40
mg/kg-day. A statistically significant increase in absolane relative liver weights weseenn
males and females 4D mg/kgday and in females at 200 mg/dgy. At necropsy, gross

findings in males of the 200 mgAday group included small thymus, reddened and/or enlarged
lymph nodes, discoloration of the liver and congested and/or dark testes. Histological changes in
rats from the 200 mg/kday group includedhinimal to severe multifocal centrilobular
degeneration of hepatic lobulescuolation, pigmentation and/or accumulations of neutrophils
and absent thymic tissigevere atrophy) In many of the female rats 2@ mg/kgday, the

hepatic changes were accompanied by secondary treatetatedd changes in the kidngys
adrenals, ovaries and uterus. Similarly, in male rats at this dose level, secondary changes were
present in the kidneys and adrenals. Skin lesibasacterized by hyperplasia and/or
hyperkeratosis were observed in all of the dose groApditional details are from TSCATS
(OTS0539134).

LOAEL = 40 mg/kg-day (based orthanges in hematology, clinical chemistry parameters,
decreased body weight anthan weights

NOAEL = Not established
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(4)

Sample 1-ARC 2-ARC 3-ARC 4-ARC 5-ARC 6-ARC 7-ARC
091645 (%) (%) (%) (%) (%) (%) (%)
(F-179) 0.00 0.70 10.00 30.00 20.00 6.00 0.00
Wit. % of PACs (polyaromatic compounds) that havéaromatic rings in thA&romatic Ring Class

In a 13week study, SpraguPawley rats (20/sex/dose) were exposed to CASRN 66241
(CatalyticCracked Slurry Oil, FL79) via the dermal route at 0, 0.001, 0.01, 0.05, 0.1 or 0.5
mL/kg-day (0, 1.06, 10.6, 53, 106, and 530 mgday, respectively) daily, 6 hours/day, 5
days/week under occluded conditiorie skin was then wiped to remove residual material.
Mortality, clinical signs, skin irritation, body weights and food consumption were monitored.
Clinical chemistry and hematolggarameters were evaluated. At necropsy, organ weights were
taken. Histopathological examinations were conducted on tissues from the control addsieigh
animals.

Mortality occurredat 530 mg/keday;in males (35%) and females (109%#t 530 mg/kgday, a
decreas€12%)in terminal body weightsas seen in malesAt (63 mg/kg-day, hematology
parameters showed decreases in RBC ¢(@480%) hematocri(9-36%) hemoglobin(7-28%)
and at010.6 mg/kgday, in platelets(20-43%). The affected serum chemistry parametets O
53included increased BUKB1-85%), creatining(8-14%), SGOT(9-111%),cholesterol61-

87%), and alkaline phosphata§83% in females onlat 530 mg/kg-day). Absolute liver

weights were significantly increased in males and femalés3ang/kg-day (19-45%)and

relative liver weightgto body weight)vere increase(l1-37%)at all doses in both sexes except
at 1.06 mg/keday. Kidney, spleen, thymus, lungs and heart weights were also affected by
treatment. The decreadd$8-56%)in absolute and relative thymus weights at 530 mgikg

and increasefl 2-23%)in absolute and relative lungs weights at 53, 106 and 530 ragikg
were treatmentelated. Histopathological examination revedtszlfollowing changes:
increased incidence of bone marrow cellular deplegid€d 1 0 6 -daygr/b&tlysexes; liver
congestion/necrosis/vacuolar change® 5 3 -dag ih Both sexes; thymus atrophy in males
atO 10 . 6dayregpcatOd 0 6 +way in kemales and thyroid chronic inflammation
(lymphocytic thyroiditis)atd 5 3  -dag ih koth sexes.

LOAEL = 10.6 mg/kg-day (based on increased absolute and relative liver weight, lungs weight,
decreased platelets, thymic atngp

NOAEL = 1.06 mg/kgday

(5) In a 28day studyabino SpragueDawley rats (10/sex/dose) were exposeGASRN
6474162-4 (clarified oils (petroleum), catalytic cracke@arbonBlack Oil (CBO) F-115-01),
FCCU Clarified Oi) via the dermal route & (untreated)l, 10 or 50 mg/kglay (neat) and 0
(acetone)0.1, 1.0, 10 or 50 mg/kday as a 10% solution in aoee6 hours/days days/weelon
to previously clipped sitesnder occluded conditiong-ollowing a 6hour exposure period, the
test sites were wiped to remove residual test substéicgality, clinical signs, skin irritation
and body weights were moared. Clinical chemistry and hematology parameters were
evaluated. At necropsy, organ weights were taken. Histopathological examinations were
conducted on tissues from the control and fdgke animals.

A statistically significant decrease in RBC oatg&(males) hematocrit and hemoglobin values
(both sexesyvere seemmt 50 mg/kgday groups and in males receiving 10 mgday CBO in
acetone. Clircal chemistry parameters showed significantly higher BUN in both sexes at 50
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mg/kg-day, higher cholesteraind glucose levels than controls. Higher cholesterol values were
seen in females at 10 mg/kiqy. Absolute and relative liver weights were elevated over controls
in the highdose acetone group and in theat1l0 mg/kgday groups. Absolute and relative
thymus weights and absolute kidney weights were lower than controls amordpkighats.

Except for changes in skin (acanthosis and hyperkeratosis) in both sexes at 5Qawgtkgre

were no other treatmentlated histopathological finding®dditional details are from TSCATS
(OTS0546268).

LOAEL = 10 mg/kg-day (based ornncreasediver weights and changes in hematology and
clinical chemistry)

NOAEL = 1 mg/kg-day

(6) In a 28day study SpragueDawley rats 10/se/dosgereceivedCASRN 6474162-4 (clarified
oils (petroleum), catalytic crackédarbonBlack Oil, F73-01) via the dermal route &, 0.5, 1.0,
or 2.5 mL/kgday Q, 542, 1084 or 2710 mg/kgday, 6 hours/day5 days/weelonto previously
clipped backs of the animals. The application sites werkeidedduring the exposure period.
The application sites were then wiped to remove residual test subskdoxality, clinical

signs, skin irritation and body weights were monitored. Clinical chemistry and hematology
parameters were evaluated. At rg@y, organ weights were taken. Histopathological
examinations were conducted on tissues from the control andlbgghanimals.

Body weights were decreassttistically (p<0.05) all doses for males and in the higtiose

group for femalesBody wepht gain was also affected in all animals; to the lesser extent in
females. Absolute and relativigdr weights were higher than contraliall doses and kidney

and ovary weights werggnificantly (p<0.05)ower in the mid and highdose groups. Change

in hematologica{decreased eosinophils, hemoglobin and hematocrit in both sexes at all doses)
and biochemicaldecreased SGPT in males, increased alkaline phosphatase in females, increased
glucose in both sexes and decreased total protein in fepalas)eters were observedll

these changes were not considered to be treatrdattéd and/or biologically relevant by the

study director.Histopathology revealedo treatmentelated effects exceptanthosis and
hyperkeratosis in higbdose animals Addtional details are from TSCATS (OTS0534753).

LOAEL =542 mg/kg-day (based on decreased body weidtidy weight gainsand increased

liver weights effect on hematology parameters

NOAEL = Not established

(7) In a 28day studyNew Zealand White rablsit(5/sex/dose) were exposedASRN6474%
62-4 (clarified oils (petroleum), catalytic cracked (API-8%)) via the dermal route at 0, 200,
1000 or 2000 mg/kglay, 6 hours/day3 times/weelon to previously clipped backs of the
animalsfor a total of 12 appcationsunder occluded condition#t the end of the exposure
period, the application sites were wiped off to remove residual test subskdoxtality, clinical
signs, skin irritation and body weights were monitored. Clinical chemistry and hematology
parameters were evaluated. At necropsy, organ weights were taken. Histopathological
examinations were conducted on tissues from the control andlbgghanimals.

Treatmentrelated deaths occurrednmd-dose(1 male and highdose rabbits (two malesd

one female) during the exposure period. Clinical signs in surviving rabbits included cracked or
flaking skin, thin appearance, necrotic tissue around the dosing area, decreased food intake,
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moderate to severe erythema outside of the dosedemtemaand skin ulceration at the test site.
Statistically significant (p<0.05) decreasesviere observed among males from all cessd
high-dose femalesOverall body weight gains were lower in males of the-raitl highdose
groups and higlilose femalesNo treatmentelated trends were seen in hematology parameter.
Statistically significant (p<0.05esum chemistry changé€screase in SGOT activity in high

dose males and females, decreased total protein hamoidhighdose females amid-dose
males)were observedAbsolute and relativaver weights were increasetgnificantly (p<0.05)
over controls in females of all dose groups and males of theamidhighdose groups. Gross
examination revealed thickened skin among all treatment groups. Mipiosthanges high
dose animalscludedskin (subacute acanthotic dermatitis, minimal to severe early multifocal
papillomatosigskin surface elevation causedtyperplasiaandenlargement ofontiguous

dermal papillagin high-dose males and female$gpatic(slight to moderat diffuse midzonal
hepatocellular hypertrophy, minimal to severe necrosis), thymus (involution of the thymus) and
mesenteric lymph nodes (slight to moderate lymphoid depletidddlitional details are from
TSCATS (OTS0000901H7).

LOAEL = 200 mg/kg-bw/day (based on decreased body weights, increased liver weights and
microscopic changes Bkin)

NOAEL = Not established

Residues (petroleum), hydrocracked (CASRN 64-7%519)

In a 28day study, SpraguBawley rats (10/se/dose) received CASRN 6478-D

(Hydrocracker Recycle Oil #27)) via the dermal route at 0, 0.01, 0.05, or 0.25 nég(0,

8.4, 42 or 210 mg/kgay, respectively) 6 hours/day, 5 days/werkpreviously clipped sites on

the backs of the animalsder occluded conditions he skin was wip& to remove residual test
substance Mortality, clinical signs, skin irritation and body weights were monitored. Clinical
chemistry and hematology parameters were evaluated. At necropsy, organ weights were taken.
Histopathological examinations were docted on tissues from the control and higise

animals. There was no mortality. Very slight to moderate skin irritation was observed. There
were no effects on body weights, organ weights, hematology or conical chemistry parameters.
There were no trémentrelated changes observed durihghistopathological examination.
NOAEL = 210 mg/kg-day (highest dose tested)

Residues (petroleum), thermal cracked (CASRN 64B06)

In a 13weekstudy, male and female SpragDawley rats (humber/dose not statedyre
exposed to 67% mix of CASRN 64780-6 (67% mix of Visbreaker residue in Stock 141) via
the dermal route at @hamexposed, 0 (vehicle, Stock 14160, 250 or 1000 mg/kdaydaily, 5
days/weelonto previously clipped sites on the backs of the amimihe animals were fitted
with Elizabethan collars to minimize ingestion of the test substakic24 hours after the fifth
dose, residual test substance was wiped off as thoroughly as posatelity, clinical signs,
skin irritation, body weightand food consumption were monitored. Clinical chemjstry
hematologyand urinalysigparameters were evaluated. At necropsy, organ weights were taken.
Histopathological examinations were conducted on tissues from the control artbhegh
animals. Spermmorphology and count were also performed.

There were no treatmenglated clinical signs or skin irritation. Decreased body weight gain
(17%) was seen in males at 1000 megdley. Decreased RBC coui@s), hemoglobin11%)
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and hematocrit9%) were note in males at 1000 mg/kdpy. Decreased BUN, total protein and
albumin and increased sorbitol dehydrogenase in males and ircBaaiNe sorbitol
dehydrogenase and cholesteraluesin females were seen at 1000 mgday. At 250 mg/kg
day, increased saitbl dehydrogenase in females and rdasé alanine amindransferasén

males were seen. At 60 mg/kgy, a decrease in ALT activi{f2%)was seefn males

Absolute and relative liver weights were increased in both sexes at 1000 aag/lay 250
mgkg-day, increased absolute liver weight in malesastight increase irelative liver weights
in females were noted. At 60 mg/kiqy,increase (212%) inabsolute liver weights in both
sexes were notedn males, relative spleen weight, absolute adtive adrenals weights and
relaive kidney weights were increased at 1000 mglg. Absolute adrenals weights were also
increased in males at 250 and 60 megllay (26%) No treatmentelated effects were seen
duringthehistopathological examinatiorr gperm evaluation.

LOAEL = 60 mg/kg-day (based oreffects onALT, absolute and relative liver weight and
absolute adrenals weigint

NOAEL = not established

Subcategory VII: Cracked Distillate

Distillates (petroleum), heavy thermal cracked (CRS 6474181-7)

1)

Sample 1-ARC 2-ARC 3-ARC 4-ARC 5-ARC 6-ARC 7-ARC

86181 (%) (%) (%) (%) (%) (%) (%)
0.25 2.48 12.40 7.44 2.48 0.500 0.00

Wt. % of PACs (polyaromatic compounds) that havéaromatic rings in the Aromatic Ring Class

In a 13week study, male ahfemale SpraguBawley rats (number/dose not indicated) were
exposed to CASRN 64741-7 (Distillates (petroleum), heavy thermal cracked, (Joliet Heavy
Coker Gas Oil, CRU 86181)) via the dermal route at 0 (sixgposed), 8, 30 or 125 mgkiay,

5 days/wek. The test substance was applied to previously clipped sites on the backs of the
animals. Theapplication sites were not occluded; the rats were fitted with Elizabethan collars to
prevent ingestion of the test substance. Mortality, clinical signsjrsikation and body weights

were monitored. Clinical chemistry, hematology and urinalysis parameters were evaluated. At
necropsy, organ weights were taken. Histopathological examinations were conducted on tissues
from the control and highdose animalsSperm morphology and sperm count were evaluated.

No mortality was reported. Skin irritation was moderate in all treated groups. Body weight gain
was decreased males at 125 mg/kday (17%) Absolute and relative liver weights were
increased24-36%) in both sexes at 125 mgAdayand relative liver weights were increag€d
16%) in both sexes at 30 mg/kigy. Absolute thymus weights were decreadegtd56%)in
males and femalest 125 mg/kegday. Relative heart weights were increaggd%)in males at
125 mg/kgday. Absolute weights foepididymiswere decreased 3%)in males aB0 mg/kg
day. Hematology changes included decreased RBC ¢taft), hemoglobin15-16%) and
platelets(30-31%)in both sexes dt25 mg/kgday. Hematocrit and MCH wergecreasel3
and 4%, respectivelyh femalesat 125 mg/kedayandin males (5 and 4%, respectively) at 30
mg/kgday, MCV was decreased males (4%)yand MCHC was decreased in femadéed25
mg/kgday. Clinical chemistry changes included increased Blwbhé middose males, sorbitol
dehydrogenase glucose, creatinine, cholesterol, triglycerides in feshal2s mg/keday;
decreased calcium 30 mg/kgday inmalesandpotassium in femalest 125 mg/keday.
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Histopathology examination revealed decreagetphoid tissue in thymus of males and females
at125 mg/kgday.

LOAEL = 30 mg/kg-day (based on decreased epididymes weights, decreased hematocrit, MCH,
calcium and increased BUN values.)

NOAEL = 8 mg/kg-day

2)

Sample 1-ARC 2-ARC 3-ARC 4-ARC 5-ARC 6-ARC 7-ARC

83366 (%) (%) (%) (%) (%0) (%0) (%)
0.10 2.50 5.10 2.50 1.30 0.90 0.10

Wt. % of PACs (polyaromatic compounds) that havéaromatic rings in the Aromatic Ring Class

In a 13week study, SpraguBawley rats (10/sex/dose) were exposed to CASRN 687471
(Distillates (petroleum), heavy thermal cracked, (Paulsboro Heavy Coker Gas Oil, CRU 83366)
via the dermal route at O (shawposed), 30, 125, 500 or 2000 mgtay, 5 days/weekThe

test substance was applied to previously clipped sites on thedfabksanimals.The

application sites were not occluded; the rats were fitted with Elizabethan collars to prevent
ingestion of the test substano&t 24 hours after the fifth dose each week, the residual test
substance was wiped offMortality, clinical signs, skin irritation and body weights were
monitored. Clinical chemistry, hematology and urinalysis parameters were evaluated. At
necropsy, organ weights were taken. Histopathological examinations were conducted on tissues
from the control and highose (125 mg/kglay) animals.Sperm count and morphology was
evaluated.

All animals from 500 and 2000 mgAday groups were terminated early. One male and one
female died at 125 mg/kday. Skin irritation was moderate in all tne@&ntgroups. Body
weights were decreased in males and females at 30 rdgik@nd at in males at 125 mg/égy.
Decreases in RBC cou(f-13%), hemoglobin(10-11%) andhematocrit(10-12%)wereseenn
males and females 125 mg/kgday and platelets were decreased in fem@8&%)at 125
mg/kg-day. Sorbitol dehydrogenaaetivity was decrease8%)in males and BUN was
increased44%)in females at 125 mg/kday. Absolute and relative thymus weights were
decrease2-48%)and liver weights were increas-50%)in malesand females and
relative spleen weights were increa$®a%)in males at 125 mg/kday. Relative testes weights
were increased at 36%) and 125 mg/kglay(16%). Histopathology examination revealed
lymphoid reduction in thymus in both sexes at 125 mpglky; fibrous foci in spleens of male
and focal fibrosis in bone marrow in one male and females at 125 mg/kday. Sperm
morphology was uemarkable

LOAEL = 30 mg/kg-day (based on decreased body weightboth sexeand increased relative
testes wightsin male3

NOAEL = not established
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3

Sample 1-ARC 2-ARC 3-ARC 4-ARC 5-ARC 6-ARC 7-ARC

86272 (%) (%) (%) (%) (%) (%0) (%)
0.32 4.86 8.10 1.62 0.32 0.16 0.00

Wt. % of PACs (polyaromatic compounds) that havéaromatic rings in the AromatRing Class

In a 13week study, SpraguPawley rats (10/sex/dose) were exposed to CASRN 687471
(Distillates (petroleum), heavy thermal cracked, (Heavy Coker Gas Oil, Sample 86272) via the
dermal route at O (shasxposed), 8, 30, or 125 mgkigy, 5 diys/week.The test substance was
applied to previously clipped sites on the backs of the aniri&ls.application sites were not
occluded; the rats were fitted with Elizabethan collars to prevent ingestion of the test substance.
Mortality, clinical sigrs, skin irritation and body weights were monitored. Clinical chemistry,
hematology and urinalysis parameters were evaluated. At necropsy, organ weights were taken.
Histopathological examinations were conducted on tissues from the control ardbhéegh

animals. Sperm count and morphology was evaluated.

Limited signs of intoxication were seengeveralanimals(dose not indicated)Moderate to
severe skin irritation was seen. Body weights were decré@¥d)in males at 125 mg/kday.
Decreass in RBC coun{13%), hemoglobin11%) hematocri{10%)and platelet$32%)were
seenin malesandhemoglobin((8%), plateletq(18%)and lymphocyte$13%)were in females at
125 mg/kgday. WBC coun{31%)anda number ofegmented neutrophi{84%)were

increased in females at 125 mgfitgy. Increased BU3-57%)in both sexes and sorbitol
dehydrogenas@0%) in femalesind decreased potassi(i3%)were seen in femaleg 125
mg/kg-day. Absolute and relative liver weights in femdtE8 and 26%)and relative liver
weights in male$24%)were increased d225 mg/kgday. Absolute and relative thymus weights
in femaleg36 and 32% respectivelgnd absolute §mus weights in male@5%)were
decreased at 125 mgkiay. Histopathology examation revealed reduction in thymocyias
thymus a&d increased granulocytes in bone marrow at 125 rdglyg Sperm morphology was
unremarkable

LOAEL = 125 mg/kg-day (based on decreased body weights, effect on hematology and clinical
chemistry parametey organ weights and histopathology findimgshymus and bone marrow)
NOAEL = 30 mg/kgday

(4)

Sample 1-ARC 2-ARC 3-ARC 4-ARC 5-ARC 6-ARC 7-ARC

86193 (%) (%) (%) (%) (%) (%) (%)
0.84 2.94 0.38 0.00 0.00 0.00 0.00

Wt. % of PACs (polyaromatic compoundbat have 47 aromatic rings in the Aromatic Ring Class

In a 13week study, male and female Spradrewley rats (number/dose not indicated) were
exposed to CASRN 64741-7 (Distillates (petroleum), heavy thermal cracked, (Visbreaker Gas
Oil, CRU 86193 V.B. Mittelol) via the dermal route at 0 (shaawposed), 8, 30, or 125 mgkg

day, 5 days/weekThe test substance was applied to previously clipped sites on the backs of the
animals. The application sites were not occluded; however, the rats wereWitteélizabethan
collars to minimize ingestion of the test substan&®.24 hours after the fifth dose each week,
residual test substance was wiped dffortality, clinical signs, skin irritation and body weights
were monitored. Clinical chemistry, hatnlogy and urinalysis parameters were evaluated. At
necropsy, organ weights were taken. Histopathology examinations were conducted on tissues
from the control and highdose animalsSperm morphology and count were evaluated.
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There was no mortalityNo other treatmentelated clinical signs were seen except for skin
irritation (erythema , edema and chronic deterioration of the skin) at all doses. There were no
effects on body weights, hematology, clinical chemistry, urinalysis. There was a radiuctio
uterus weight at 30 mg/kgayd this was not observed in any other group. Histopathology
findings pertained to skin (thickening of epidermis with paraikesis, chronic inflammation

ulcers and increased mitosis in the epidermal basa).cdlke skin changes were more severe in
females. Lymph nodes were enlarged predominantly in theddgl animals and microscopic
examination revealed nespecific reactive hyperplasia in lymph nodes in most instances. There
were no effects on sperm nptiology.

NOAEL = 125 mg/kg-day (highest dose tested)

(5) In a4-weekstudy, Spragu®awley rats (10/sex/dose) were exposed to CASRN 687471
(Distillated (petroleum), heavy thermal cracked (Cocker Heavy Gas -Qil-(A) via dermal

route at0 (acebne), 0.@1, 0.1 or 1.0 mL/kgday (0, 0.93 93 0r930 mg/kgday, respectively) 6
hours/day, 5 days/week for under occluded conditidrne test substance was applied to
previously clipped sites on the backs of the animals. Following-tieair exposure period, the
skin was wiped to remove residual test substaMertality, clinical signs, skin irritation, body
weights and food consumption were monitored. Clinical chemasithematology parameters
were evaluated. At necropsy, orgaeights were taken. Histopathological examinations were
conducted on tissues from the control and fdgke animals.

No treatmentelatedmortality was seen. e terminal body weight was decreag8®)in
females at 930 mg/kday. At 930 mg/kgday, thee was an increase ibsolutespleen weights

in males (240), relative spleenveights (to body weight) in both sexes (21 and 17% respectively,
for males and females), absolliteer weightsin males (24%) and relative liver weights in both
sexes (123%) Relative liver weights (to body weight) were increa&) in malesat 93
mg/kg-day. Hematology changes included decreased RBC q6t®f6, males and femalest
930 mg/kgdayandfemalesat 93 mg/kgday), henatocrit (5-11%)and hemoglobir(7-13%)
(malesand femalesit 930 mg/kegdayandmales at 93 mg/kday). Clinical chemistry was
unremarkable. Histopathology on two control groups and-tiigie animals revealed no
treatmentrelated changesTestes and ovaries showed no treatanelated effects.

LOAE L = 93 mg/kg-day (based ornincreased relative liver weights addcrease®BC count,
hemoglobin and hematocrit)

NOAEL = 9.3 mg/kg-day

(6) In a 4week study, Spraguawley rats (10/sex/dose) were exposed to CASRN 687471
(Distillated (petroleum), heawermal cracked (Cocker Heavy Gas OH1(E6)) via dermal

route at 0, 0.01, 0.1 or 1 mLAdny (0, 9.3, 93 or 930 mg/kdpy 6 hours/day, 5 days/weekder
occluded conditionsThe test substance was applied to previously clipped sites on the backs of
theanimals. Following the-6our exposure period, the skin was wiped to remove residual test
substanceMortality, clinical signs, skin irritation, body weights and food consumption were
monitored. Clinical chemistrgndhematology urinalysis parametersn evaluated. At

necropsy, organ weights were taken. Histopathological examinations were conducted on tissues
from the control and highdose animals.
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There vasno treatmenrelatedmortality during this study. Doseelated increased incidence
with very slight to slight dermal irritation was seen. Body weights were not affected by
treatment. Hematology changes were notadates and females at 930 mgfttay (slightly
decreased henatrit, 4%) and female$9%) andhemoglobin ifemaleg6%). BUN was
increased at all doses in ma(é8, 21, and 19%, respectivelyLholesterol levels were elevated
in femalesat 930 mg/keday (59%) Absolute and relative liver weights were increased elevated
in both sexes at 930 mgAday (3632%) and in females aBdng/kgday (11%)

Histopathology on control and higlose rats revealed no treatmegiated changesAdditional
details are from TSCATS (OTS0544095).

LOAEL = 930 mg/kg-day (based orincreased liver weightsiematology parameters and
increased cholestol and BUN)

NOAEL = 93 mg/kg-day

Distillates (petroleum), heavy catalytic cracked (CRIS 6474161-3)

(1) In a 28day study, SpraguBawley rats (10/sex/dose) were exposed to CASRN 68141
(distillates (petroleum), heavy catalytic cracked or Heaysl€€Oil or Heavy Thermaracked
Distillate (134)) via the dermal route at 0, 0.01, 0.1 or 1 midkg (0, 9.9, 99 or 99g/kg

day) for 6 hours/day, 5 days/week under occluded conditibhe.test substance was applied to
previously clipped sites ondtbacks of the animals. Following thd6ur exposure period, the
skin was wiped to remove residual test substaMertality, clinical signs, skin irritation, body
weights and food consumption were monitored. Clinical chemistry, hematology and usinalys
parameters were evaluated. At necropsy, organ weights were taken. Histopathological
examinations were conducted on tissues from the control andlbgghanimals.

Doserelated and very slight to moderate irritation was observed. Body weight eraasied
(11%)and relative brain weighfL1%)was increased in males 990 mg/keday. Absolute live
weights were increas€éd8%)in femalesat 990 mg/kgdayand relative liver weights (to body
weight) were increased in both sex&8 and 33% in males driemales, respectively)Relative
liver weight (to brain) was increasedfemalesat99 and 990 mg/kglay, 11 and 30%,
respectively.Hematology changes included decresasdRBC count, hemoglobin hematodarit
males at 990 mg/kdayandin females at 9 and 990 mg/kglay at 99 and 990 mg/kdpy.
Platelets were decreasgB%)in femalesat 990 mg/keday. At this dosefemales also showed
increased SGOT24%)and cholesterdl60%)levels. Histopathological examination revealed no
treatmentrelatedchanges. No treatmentelated effects were seen on testes and ovaries.
LOAEL maes= 990 mg/kg-day (based on decreased body weight, liver weights RBC count,
hematocritand hemoglobin levels)

NOAEL maes= 99 mg/kg-bw/day

LOAEL fematles= 99 mg/kgday (based omlecreased liver weights, RBC coum¢matocritand
hemoglobin)

NOAEL females= 9.9 mg/kg-day

Subcategory VIII: Reformer Residual

No data.
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Reproductive Toxicity
Subcategdes| toV and VII and VI |

No data.

Developmental Toxicity

Subcategory 1 Residual Fuel Oils

No data.

Subcategory Il: Atmospheric Residual

Residues (petroleum), atm. tower (CRN 6474145-3)

Sample 1-ARC 2-ARC 3-ARC 4-ARC 5-ARC 6-ARC 7-ARC
091693 (%) (%) (%) (%) (%) (%) (%)
(F-228 0.10 0.30 2.00 2.00 2.00 0.60 0.10
Wt. % of PACs (polyaromatic compounds) that havedromatic rings in the Aromatic Ring Class

Pregnant Spragu@awley rats were administer€ASRN 64741453 (residues (petroleum),
atm.Tower, Atmospheric Tower Bottom (ATB);-228)at 0, 50, 333 or 100@1g/kg-dayfor 6
hours/dayon shaved backs on gestation days2D. There were 15, 12, 10 and 11 pregnant
females in the control, 50, 333 and 1000 mgllkg groupsrespectively The application sites
were not occludedhe animals were fitted with Ekbethan collars during the exposure period.
The excess test substance was wipeh the application sites aftdre 6-hour exposur@eriod
For each dam, viability and clinical signs of toxicity were monitored and body weight and food
consumption measements were taken. Observations in pups included signs of toxicity,
mortality, body weight on lactation daysafid4 and sexatio. At necropsy, gross observations
were made; numbers of resorptions and implantation sites were recorded; and external
examnationsof pupswere conducted.

Treatment related mortalities were not observed among dams. Bodyswvesgésignificantly
decrease(§p<0.05)at 1000 mg/kgday between gestation daysil80. There were no
treatmentrelated effects on either absolaterelative food consumption in dam$he gestation
length was significantly increased (p<0.01) at 1000 mgkyg At necropsy, no lesions related
to treatment were observed in dams of any of the dose gr&igsificantly cecrease@p<0.05)
pup body veights were observed at 1000 mgtay. ASignificantlydecrease@<0.05)

number of implantation sites was obsereatly at 333mg/kg-day, but not at the higher dose and
was not considered to be treatment related sibjoificant difference was noted ftire total pups
per litter, proportion dead on lactation day 0, proportion surviving on lactation fistpldsex

ratio, or external pup alterations.

LOAEL (maternal toxicity) = 1000 mg/kg-day (based on decreased gestational body weights
and increasedegtational length)

NOAEL (maternal toxicity) = 333 mg/kg-day

LOAEL (developmental toxicity) = 1000 mg/kgday (based on decreased pup body weights)
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NOAEL (developmental toxicity) = 333 mg/kgday
[Note: In this studyalthoughlessemumber of animalslos are used than thoseecemmended
by the guidelineghe study generated sufficient information to assess maternal and
developmental toxicity. Therefore, it is considered adequate to include in this hazard

assessmeijt.

Subcategory Ill: Atmospheric Distlate

Distillates, Crude Oil (DCO); VDF Diese|CASRN 6841600-4)

March2012

1)

Sample 1-ARC 2-ARC 3-ARC 4-ARC 5-ARC 6-ARC 7-ARC
091681 (%) (%) (%) (%) (%) (%) (%)
(F-219 0.20 4.00 4.00 0.00 0.00 0.00 0.00
Wt. % of PACs (polyaromatic compounds) that haveaomatic rings in the Aromatic Ring Class

Pregnant Spragdawley rats (25/dose) were administered CASRN 68218 (Distillate

Crude Oil (DCO; VDF Diesel (DCO,-215)) at 0 (acetone), 50, 250 or 500 mgdeay for 6
hours/day on shaved baabthe animal®on gestation daysi019. Theapplication sites were

not occluded; the animals were fitted with Elizabethan collars during the exposure period. The
excess test substance was wiped from the application sites aftendiie €xposure period. For
each dan, viability and clinical signs of toxicity were monitored and body weight and food
consumption measurements were taken. Observations in pups included signs of toxicity,
mortality, body weight on lactation days 0 and 4 and sex ratio. At necropsy, gsesgations

were made; numbers of resorptions and implantation sites were recorded; and external
examinations of pups were conducted.

There wereno treatmentrelated mortalities Slight to extreme irritation was noted at all doses at
the application $es. Body weighs and body weight gainseresignificantly lower (p<0.05

and/or p<0.01) &250 and 500ng/kg-dayat various points duringestatiorand postnatal

periods Absoluteand/or relativdood consumption in damgas significantly (p<0.05) loweat

500 mg/kgday during gestation and lactatioAll litter parameters were unaffected by
treatment. Implantation sites and sex ratio were comparable to controls. The number of dams
with viable fetuses ascomparable among the four dose groups. There wo biologically
significant effects on corpora lutea, implantations, litter sizes, live fetuses, early and late
resorptions, fetal body weights, percent resorbed conceptuses and sex ratio. No tre&dtednt
gross external soft tissue or skelet#&i@tions in fetuses were seen.

LOAEL (maternal toxicity) = 250mg/kg-day (based on decreased body weigbtsdy weight
gaing

NOAEL (maternal toxicity) = 50 mg/kg-day

NOAEL (developmental toxicity) =500 mg/kgday (highest dose tested)
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)

Sample 1-ARC 2-ARC 3-ARC 4-ARC 5-ARC 6-ARC 7-ARC
091647 (%) (%) (%0) (%) (%0) (%) (%)
(F-199 0.1 4.0 4.0 0.0 0.0 0.0 0.0
Wt. % of PACs (polyaromatic compounds) that havéaromatic rings in the Aromatic Ring Class

Pregnant Spraguawley rats were administer€ASRN 68410004 (Distillates Crude Oil

(DCO), F-1949) at 0,125, 250 01000 mg/kgday for 6 hours/day on shaved baokshe

animals Animals from the 125 and 250 mgikigy groups were administered the test substance
during gestation days20; and thos from the 1000 mg/kday were administered the test
substance during gestation day8 &due to severe skin irritation)here were 19, 15, 15, and

14 pregnant females in the contr5 250and 1000 mg/kglay groupsrespectively The

control groupwvas shared with anothstudy, possibly conducted simultaneougiT X -91-

0129) The application sites were not occluded; the animals were WitacElizabethan collars
during the exposure period. The excess test substance was wiped from the appltestiafter
the6-hour exposurperiod For each dam, viability and clinical signs of toxicity were monitored
and body weight and food consumption measurements were taken. Observations in pups
included signs of toxicity, mortality, body weight on ldixia days Gand4 and sexatio. At
necropsy, gross observations were made; numbers of resorptions and implantation sites were
recorded; and external examinati@igpupswere conducted.

There werano mortalities Slight to extreme irritation was nateat all doses at the application
sites. Alopecia and yellow staining in the peeait region were seen at 1000 mgiitay. Body
weight weresignificantlydecrease<0.05)at 250 andL000 mg/kgdayat variougime points
duringgestatiorand postnatalgriods Absolute food consumption in damas significantly
(p<0.05) lower at 250 mg/kday and absolute and relative food consumption was significantly
(p<0.01) lower at 1000 mg/kday. There were no effects on gestation length, number of
implantation ges, a number of dead pups on lactation day 0 and proportion of surviving pups to
lactation day 4 or sex ratidAt necropsy, ndreatmeimrelatedlesionswere observed in dams of
any of the dose groupsignificantly cecrease@p<0.05to p<0.0) pup bog¢ weights were
observed a250 andl000 mg/kgdayon lactation days 0 and 4 significant decrease (p<0.05)
in pup body weights weralsoobserved at25mg/kgdayon lactation days.0There were no
external pup alterations at any dose.

LOAEL (maternal toxicity) = 250mg/kg-day (based on decreased body weigbtsdy weight
changes and food consumptjon

NOAEL (maternal toxicity) = 125mg/kg-day

LOAEL (developmental toxicity) = 125mg/kg-day (based on decreased pup body weights)
NOAEL (developmental toxidty) = not established

[Note: Although in this studyessemumber of animalsloseare used than thosecemmended

by the guidelinesand the dosing period for the 1000 mgfay group animals is shortedije to
skin irritation, gestation days-9 instead of 620), the study generated sufficient information to
assess maternal and developmental toxicity. Therefore, it is considered adequate to include in
this hazard assessmgnt.
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Sample 1-ARC 2-ARC 3-ARC 4-ARC 5-ARC 6-ARC 7-ARC
091681 (%) (%) (%0) (%) (%0) (%0) (%)
(F-21H 0.20 4.00 4.00 0.00 0.00 0.00 0.00
Wt. % of PACs (polyaromatic compounds) that havéaromatic rings in the Aromatic Ring Class

Pregnant SpragePawley rats were administered CASRN 684104 (Distillates Crude Oil

(DCO); F215)) at 0,50, 150 or500 mg/kgday for 6 hours/day on shaved backs on gestation

days Oi 20. There werd5, 12, 12, and 2 pregnant females in the contréD), 150 and500

mg/kg-day groups, respectivelylhe application sites were not occluded; the alimare fitted

with Elizabethan collars during the exposure period. The excess test substance was wiped from
the application sites afterlur exposure period. For each dam, viability and clinical signs of
toxicity were monitored and body weight and dombnsumption measurements were taken.
Observations in pups included signs of toxicity, mortality, body weight on lactation a0

and sexatio. At necropsy, gross observations were made; numbers of resorptions and
implantation sites were recordezhd external examinatio$ pupswere conducted.

There werano mortalities Slight to extreme irritation was noted at all doses at the application
sites. Alopecia, \ellow, yellow/brown, yellow/redtaining in the perieal and abdominalegiors
wereseen ab00 mg/kgday. Body weightgainsweresignificantlylower (p<0.05to p<0.01)at
500mg/kg-dayat variougime points duringgestatiorand postnatal period# bsoluteand/or
relativefood consumption in damsas significantly (p<0.05higherat 150 mg/kgdayand 500
mg/kg-dayduring gestation and lactatioup body weights at 150 and 500 mgday were
lower (hotsignificart) than that of the controls on lactation dafs0 and 5.56 grams,
respectively, versus 6.55 grams in the control grampdday4 (8.41 and 6.94 grams, respective,
versus 9.89 grams in the control graupk 500 mg/kgday, the proportion of pupsirviving to
lactation day 4 waggnificantly decreasedp<0.01)than controls.There were no effects on
gestation length, nunelo of implantation sites, a numbertofal and livepups on lactation day 0
and proportion ofleadpupson lactation day @r sex ratio. There were no external pup
alterations at any dose.

LOAEL (maternal toxicity) = 500 mg/kg-day (based on decreased lyodeights body weight
gaing

NOAEL (maternal toxicity) = 150 mg/kg-day

LOAEL (developmental toxicity) = 150 mg/kg-day (based on decreased pup body weigits
lactation days 0 and) 4

NOAEL (developmental toxicity) =50 mg/kgday

[Note: In this studyalthoughlessemumber of animalsloseare used than thosegemmended
by the guidelines, the study generated sufficient information to assess maternal and
developmental toxicity. Therefore, it is considered adequate to include in this hazard
assessmeijt.
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1)

Sample 1-ARC 2-ARC 3-ARC 4-ARC 5-ARC 6-ARC 7-ARC
094626 (%) (%) (%) (%) (%) (%) (%)
(F-275) 0.70 4.00 1.00 0.70 0.50 0.00 0.00
Wt. % of PACs (polyaromatic compounds) that havedromatiaings in the Aromatic Ring Class

Pregnant Spraguawley ratg12/dose; 15/controlvere administered CASRN 687-88-4

(Full Range Gas Oil (FRGO-E75)) at 0, 50250 or 500 mg/kegday for 6 hours/day on shaved
backsof the animal®n gestation daysi020. The application sites were not occluded; the
animals were fitted with Elizabethan collars during the exposure period. The excess test
substance was wiped from the application sites aften exposure period. For each dam,
viability and clinical ggns of toxicity were monitored and body weight and food consumption
measurements were taken. Observations in pups included signs of toxicity, mortality, body
weight on lactation days@&nd4 and sexatio. At necropsy, gross observations were made;
numkers of resorptions and implantation sites were recorded; and external examioighops
were conducted.

There wereno mortalities Slight to extreme irritation was noted at all doses at the application
sites. Body weighs and body weight gainseresignificantly lower (p<0.0%0 p<0.01) a50
and500mg/kgdayat variousime points duringgestatiorand postnatal period#Absolute

and/or relativdood consumption in damsas significantly (p<0.05pwer at 250 and 500
mg/kg-dayduring gestation ahlactation. Slight demal irritaionwas noted adll doses. Early
resorption sites were seen in uteri of two females at 500 rugig Total number of pups per
litter and live pups per litter were significantly decreased (p<€@.s0.01) at 250 an800
mg/kg-day. Four females at 500 mgfkigy did not deliver litters. Two of these females
delivered only one pup each that were found dead on lactation daye@hir@hfemale that
delivered only two pups was noted to have very small nipples on ¢actiy 3.0n lactation

day 4, these two pups were found dead with no milk in their stonfded proportion of dead
pups in the 500 mg/kday group was significantly greater than that of the confrbke

proportion of male pups in the 500 mg/tgy groupwas significantly greater than in the control
group. Pup body weights &50 and 500 mg/kglay were significantly lower than that of the
controls on lactation days 0 and BExternal examination of pups revealed sporadic occurrances
of hematoma, tip ofdil black, left eye slightly swollen and dark rexchar, missing tail
considered to be incidental in nature.

LOAEL (maternal toxicity) = 250 mg/kg-day (based on decreased body weigbtsdy weight
changesand food consumptigon

NOAEL (maternal toxicity) =50 mg/kg-day

LOAEL (developmental toxicity) = 250 mg/kg-day (based on decreasadmber of total and
live pups delivered and pupsdy weighton lactationdays 0 and ¢

NOAEL (developmental toxicity) =50 mg/kg-day

[Note: In this studyalthoughleser number of animalsloseare used than thoseecemmended
by the guidelines, the study generated sufficient information to assess maternal and
developmental toxicity. Therefore, it is considered adequate to include in this hazard
assessmeit.
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(2) Thefollowing studywas conducted oheavy atmospheric gas pCASRN 689187-9,

which is compositionally similar to heavy fuel CASRN 68@24, and also included in the Gas
oils category.

Pregnant Spraguawley rats (12/dose) were administered CASRN 6899 (Heavy

Atmospheric Gas Oil that is compositionally similar to Heavy Fuel; 68848) at 0 (sham

control), 8, 30, 125, and 500 mg/klgy for 6 hours/day on shorn dorsal skin on gestation days

0i 19. The application sites were not occluded; the animais Wited with Elizabethan collars
during the exposure period.he excess test substance was wiped from the application sites after
6-hour exposure periodTwo additional groups (postnatal groups) at O (sham control) and 125
mg/kg-day were included in thstudy-dams and their litters were observed on post partum days
0 to 4 for clinical signsBody weights and food consumption were recorded. Offspring were
weighed according to gendefhe pups were examined for external malformations and daily for
thepresence/absence of milk in the stomaEbr each female, reproductive organs were
examined; liver and thymus were weighed; the number of corpora lutea per ovary and number of
implantations for each dam were recorded. At necropsy, blood samples viergeddbr
hematology and clinical chemistry evaluations. Fetuses were examined for soft tissue
abnormalities and skeletal examination.

Skin irritation which ranged from slight to moderate was noted at all dése=d vaginal

discharge was se@m 7/11 animalsat 500 mg/kedayand 1/12 animals at 125 mg/kigy. Body
weight, weight gain (p<0.0f p<0.01) and food consumption (p<0.01) were significantly
reduced at 125 and 500 mg/dgy. At 500 mg/kgday, other &atistically significantthanges
(p<005t0 p<0.01) included decreased absolute and relative thymus weight, increased relative
liver weight, decreased platelets, segmented neutrophils, decreased triglycerides, and increased
total protein, albumin, calcium, BUN and alkaline phosphat&seimplantation losses were

seen at 125 and 500 mgfgy. There was a significant increase in the mean number/percent
resorptions in the 500 mg/idpy group. Mean fetal body weights were significant decreased
(significance not provided) for all viable fetgsat 500 mg/kglay and in male pups at 125
mg/kgday. A significant increase (significance not providedhcomplete ossification of a
number of skeletal structures (nasal bones, thoracic centra, caudal centra, sternebrae, metatarsal
and pubis) at 125ma 500 mg/keday. No treatmentelated abnormalities were seen in the soft
tissues.

LOAEL (maternal toxicity) = 125mg/kg-day (based on decreased body weigbtsdy weight
changes and food consumpfjon

NOAEL (maternal toxicity) = 30 mg/kg-day

LOAEL (de velopmental toxicity) =125mg/kg-day (based on decreasadmber of total and

live pups delivered and pupsdy weightsincomplete ossification)

NOAEL (developmental toxicity) =30 mg/kg-day

[Note: In this studyalthoughlessemumber of animalsloseare used than those cemmended

by the guidelines, the study generated sufficient information to assess maternal and
developmental toxicity. Therefore, it is considered adequate to include in this hazard
assessmeit.

Subcategory IV: Vacuum Residual

No dda.
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Subcategory V: Vacuum Distillate

Residues (petroleum), heavy vacuum (GRS 6474157-7)

March2012

)

Sample 1-ARC 2-ARC 3-ARC 4-ARC 5-ARC 6-ARC 7-ARC
091650 (%) (%) (%0) (%) (%0) (%0) (%)
(F-197) 0.00 0.40 4.00 2.00 0.60 0.20 0.00
Wt. % of PACs (polyaromaticompounds) that have7Zlaromatic rings in the Aromatic Ring Class

In a prenatal developmental toxicity studyegnant SpraguBawley rats (25/dose) were

administered 64745%7-7 (Heavy Vacuum Gas Oil (VDF Gas Oik1®7) at 0, 50, 100 or 250

mg/kg-day in acetone, for 6 hours/day on to previously clipped intact sites on the backs, on
gestation days 019. The application sites were not occluded; the animals were fitted with
Elizabethan collars during the exposure period. The excess test substangeesdsom the

application sites after-Bour exposure period. For each dam, viability and clinical signs of

toxicity were monitored; body weight and food consumption were measured and the number of
corpora lutea, implantation sites, early/late resorptiand live and dead fetuses were recorded.
Observations in pups included signs of toxicity, mortality, body weight on lactation days 0 and 4
and sex ratio. Gross observations were made and external examinations of pups were conducted.

No mortality ocairred. Body weighs and body weight gainseredecreased (significant for
body weight gain, p<0.01) 400 and 250ng/kg-day. Absoluteand/or relativédood

consumption in damwas significantly (p<0.05 to p<0.01) lower at 50, 100 and 250 kg
duringgestation at various time pointSlight irritation was noted at all doses at the application
sites. At 250 mg/kglay, litter sizes and the mean number of live fetuses were significantly
reduced (p<0.05); litter averages for total resorptions, eadyptsns and percent resorbed
conceptuses and the number of dams with resorptions were increased. Live fetal body weights
and female fetal body weight were significantly reduced (p<0.01) at 250 +dgikgThere were
no significant or biologically relevamifferences in the litter averages for corpora lutes,
implantations and sex ratios. There were no late resorptions and no dam resorbed all
conceptuses; the number of dams with viable fetuses was comparable among the four dose
groups. Skeletal observatis at 250 mg/kglay showed significantly reduced (p<0.01) the
average number of caudal vertebral ossification sites per fetus. There was an increased tendency
toward fetal and litter incidences of bifid thoracic vertebral centra and incompletely ossified
sternebrae at 250 mghday.

LOAEL (maternal toxicity) = 100mg/kg-day (based on decreased body weigbtsdy weight
gaing

NOAEL (maternal toxicity) = 50 mg/kg-day

LOAEL (developmental toxicity) = 250 mg/kg-day (based on decreaséstal body weights,
increased variations in fetal skeletal ossificafjons

NOAEL (developmental toxicity) =100 mg/kgday
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Sample 1-ARC 2-ARC 3-ARC 4-ARC 5-ARC 6-ARC 7-ARC
091649 (%) (%) (%) (%) (%) (%0) (%)
(F-196) 0.10 0.30 3.00 2.00 2.00 0.70 0.00
Wt. % of PACs (plyaromatic compounds) that hav& laromatic rings in the Aromatic Ring Class

Pregnant SpragePawley rats (25/dose) were administered 64341 (Heavy Vacuum Gas Oll

(VDF Gas Qil, F196) at 0 (acetone), 75, 150 or 300 megday (in acetone), for 6 has/day on

to previously clipped intact sites on the backs, on gestation da$9.0The application sites

were not occluded; the animals were fitted with Elizabethan collars during the exposure period.
The excess test substance was wiped from the appficates after hour exposure period. For

each dam, viability and clinical signs of toxicity were monitored; body weight and food
consumption were measured and the number of corpora lutea, implantation sites, early/late
resorptions, and live and deatudses were recorded. Observations in pups included signs of
toxicity, mortality, body weight on lactation days O and 4 and sex ratio. Gross observations were
made and external examinations (soft tissue and skeletal alterations) of pups were conducted.

No mortality occurred Body weighs and body weight gainseresignificantly lower (p<0.05 to
p<0.01) atall doses at various time points during dosing periodsofuteand/or relativédood
consumption in damwas significantly (p<0.05 to p<0.01) lowat all doses during dosing

period. At 150 and 300 mg/kgday, significant reductions (p<0.01) in litter sizes and live fetuses
and increases (p<0.01) in resorptions (total and/or early resorptions) were seen. The number of
dams with any resorptions wasa@significantly increased (p<0.01) at 300 mgflay. There

was an increased tendency for the percentage of resorbed conceptuses per litter at 188ymg/kg
and a significant increase (p<0.01) at 300 mglky. Fetal body weights were decreased at 75
mg/kg-day achieving a statistical significance (p<0.01) at 150 and 300 rdgikgNo

biologically significant differences were seen in litter averages for corpora lutea, implantations,
late resorptions and sex ratio. The number of dams with viable fetasesomparable among

all groups. The fetal incidences of microphthalmia and bifid thoracic vertebral centra were
significantly increased (p<0.01) at all doses. There was a reduction in average number of
ossified caudal vertebrae per fetus at 300 mgdyg(significance not provided).

LOAEL (maternal toxicity) = 75 mg/kg-day (based on decreased body weightsdy weight

gains and food consumptipn

NOAEL (maternal toxicity) = not established

LOAEL (developmental toxicity) = 75 mg/kg-day (based on decreadfetal body weights,
increased incidences of microphthalmia and delayed ossifigation

NOAEL (developmental toxicity) = not established

3

Sample 1-ARC 2-ARC 3-ARC 4-ARC 5-ARC 6-ARC 7-ARC
0916® (%) (%0) (%) (%0) (%) (%) (%0)
(F-225) 0.0 0.4 4.0 1.0 04 0.1 0.0
Wt. % of PACs (polyaromatic compounds) that havédromatic rings in the Aromatic Ring Class

Pregnant Sprageawley rats were administered CASBMN74157-7 (Heavy Vacuum Gas Oil
(HVGO F-225)) at 0, 50, 150 or 500 mg/dpy for 6 hours/day opreviously clippedacks
(intrascapular and lumbar regiors) gestation daysi020. There were 15, 12, 12, and 12
pregnant females in the control, 50, 150 and 500 md#yggroups, respectively. The
application sites were not occluded; the animals \veel with Elizabethan collars during the

66



Environmental Protection Agency March2012

Hazard Characterization Document

exposure period. The excess test substance was wiped from the application sitdsoaiter 6
exposure period. For each dam, viability and clinical signs of toxicity were monitored and body
weight and food consaption measurements were taken. Observations in pups included signs of
toxicity, mortality, body weight on lactation daysfd4 and sexatio. At necropsy, gross
observations were made; numbers of resorptions and implantation sites were recorded; and
external examinationsf pupswere conducted.

There wereno mortalities Slight to extreme irritation was noted at all doses at the application
sites. At 500 mg/kgday, te incidence of vaginal discharge was higher than that of the control
group Gesttionlength was significantly increased (p<0.01) at 500 mgl&kgcompared to
controls. Body weighs weresignificantly lower ( p<0.01) &00mg/kg-dayat variougsime

points duringgestatiorandlactationperiods Body weightgainswere significantijower at 150
mg/kg-day (p<0.05) and 500 mg/kdpy (p<0.01).Absoluteand/or relativdood consumption in
damswas significantly (p<0.059pwer at 150 mg/kgday and 500 mg/kday during gestation

and lactatiorexcept for females at 500 mgkigly during gesition days 1&€0. At necropsy,

one female at 500 mg/kdpy had red vaginal discharge and a dead fetus in the uterus. Another
female in this group had thickened uterine walls and one early resorptiwuterus. Pup body
weights at 150 and 500 mgkiay were significantly lowemp&0.0J) than that of the controls on
lactation days 0 and 4. At 500 mg/égy, the proportion of pups surviving to lactation day 4

was significantly écreasep<0.01) than controls. There were no effects on gestation |ength
number of implantation sites, a number of total and live pups on lactation day O and proportion
of dead pups on lactation day O or sex ratio. There were no external pup alterations at.any dose
LOAEL (maternal toxicity) = 150 mg/kg-day (based on decread body weightsbody weight
gains and food consumptipn

NOAEL (maternal toxicity) = 50 mg/kg-day

LOAEL (developmental toxicity) = 150mg/kg-day (based on decreased pup body weigits
lactation days 0 and) 4

NOAEL (developmental toxicity) =50 mg/kg-day

[Note: In this studyalthoughlessemumber of animalsloseare used than thosegemmended

by the guidelines, the study generated sufficient information to assess maternal and
developmental toxicity. Therefore, it is considered adequate to incluiis imazard

assessmeit.

(4)

Sample 1-ARC 2-ARC 3-ARC 4-ARC 5-ARC 6-ARC 7-ARC
094627 (%) (%) (%) (%) (%) (%) (%)
(F-276) 9.00 9.00 0.20 0.00 0.00 0.00 0.00
Wt. % of PACs (polyaromatic compounds) that havédromatic rings in the Aromatic Ring Class

Pregnant Spragdi@awley rats were administered 647427 (Heavy Vacuum Gas Oil;
Hydrocracker Feed Oil (€76)) at O(sham control)1.0, 250 or 500 mg/kday for 6 hours/day

on to previously clipped intact sites on the backs on gestation da®8.(Q(Actual

administration of the test substance was from-@aypremating) to gestation day 20l here

were B, 11, 12, and 11 pregnant females in the control, 1.0, 250 and 500-daykgoups,
respectively. The application sites were not occluded; theadsinere fitted with Elizabethan
collars during the exposure period. The excess test substance was wiped from the application
sites after éhour exposure period. For each dam, viability and clinical signs of toxicity were
monitored and body weight andoid consumption measurements were taken. Observations in
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pups included signs of toxicity, mortality, body weight on lactation dayrsdd and sexatio.
At necropsy, gross observations were made; numbers of resorptions and implantation sites were
recordel; and external examination$ pupswere conducted.

There wereno mortalities Body weighs and body weight gainseresignificantly lower
(p<0.05to p<0.01) a250 and 500ng/kgdayat variougime points duringgestatiorand
lactationperiods Absdute and/or relativdood consumption in damgas significantly (p<0.05)
lower at 250 and 500 mg/idpy during gestation and lactatio8light to moderate irritation was
noted at all doses at the application sites. The enlargement of axillary lymphah@88sand
500 mg/kgday and the cervical lymph nodes at 500 mglkg were considered to be secondary
to the dermal irritation.The number of implantation sites for the 250 and 500 md&yggroups
was significantly lower (p<0.05) than that of the cohgroup. Totahumber ofpups per litter
and live pups per litter were significantly reduced at 250 (P<0.05) and 500-tday/Kg<0.01).
The number of pups surviving to lactation day 4 was significantly decreased (p<0.05) at 500
mg/kg-day. Average pupody weights at 250 mg/kday on lactation day 0 and at 500 mg/kg
day on lactation days 0 to 4 were decreased significantly (p<0.01).

LOAEL (maternal toxicity) = 250mg/kg-day (based on decreased body weigbtsdy weight
changes and food consumpfjon

NOAEL (maternal toxicity) = 1 mg/kg-day

LOAEL (developmental toxicity) = 250mg/kg-day (based on decreasadmber of
implantation sitesotal and live pupsnd decreased pup body weigbtslactatiorday 0

NOAEL (developmental toxicity) =1 mg/kg-day

[Nate: In this studyalthoughlessemumber of animalsloseare used than thoseegemmended
by the guidelines, the study generated sufficient information to assess maternal and
developmental toxicity. Therefore, it is considered adequate to include ratasd
assessmeit.

)

Sample 1-ARC 2-ARC 3-ARC 4-ARC 5-ARC 6-ARC 7-ARC
091649 (%) (%) (%) (%) (%) (%) (%)
(F-196) 0.10 0.30 3.0 2.00 2.00 0.70 0.00
Wt. % of PACs (polyaromatic compounds) that havéaromatic rings in the Aromatic Ring Class

Pregqrant Spragu®awley ratg15/dose; 20/controlvere administered 647447-7 (Heavy
Vacuum Gas Oil (L96) at O(sham control)1.0, 250 or 1000 mg/kday for 6 hours/day on to
previously clipped intact sites on the backs on gestation dag90 (Actualadministration of
the test substance was from d@ypremating) to gestation day 20The application sites were
not occluded; the animals were fitted with Elizabethan collars during the exposure period. The
excess test substance was wiped from thécgtion sites aftethe 6-hour exposure period. For
each dam, viability and clinical signs of toxicity were monitored and body weight and food
consumption measurements were taken. Observations in pups included signs of toxicity,
mortality, body weight o lactation days @nd4 and sexatio. At necropsy, gross observations
were made; numbers of resorptions and implantation sites were recorded; and external
examination®f pupswere conducted.

Onrefemale at 1000 mg/kday died on gestation day.2Zreatmenrelated increagkincidence
of vaginal discharge was seen at 250 and 1000 rdfkgBody weighs and body weight gains
weresignificantly lower (p<0.0%0 p<0.01) a50 andl000 mg/kg-dayat variougime points
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duringgestatiorand lactation peods Absoluteand/or relativdood consumption in damgas
significantly (p<0.05) lower at 250 ardd00 mg/kgday during gestation arat lactation

periods Slightand sporadiaritation was noted at all doses at the application sikés.

necropsy, dereased thymus size was noted in 1, 2, 3, and 6 females at 0, 1, 250 and 1000 mg/kg
day, respectivelyAt 1000 mg/kgday, none of the pregnant females delivered a litter; although
the implantation sites at this dose were comparable to the control gko@p0 mg/kgday, the
number of total and live pups at lactation day O were significantly lower (p<0.01) than those for
the control group. Average pup body weights at 250 mdésgon lactation day 0 and 4 were
decreased significantly (p<0.05 and p<0.1@bpectively). There wereno significant differences

in gestation length, number of implation sites, external pup alterations, proportion of pups
dead on lactation day, Proportion of pup surviving on lactation day 4 or proportion of male
pups on latation days 0 and 4, compared to controls.

LOAEL (maternal toxicity) = 250mg/kg-day (based orvaginal dischargejecreased body
weights body weighgains,food consumptiomnd decreased thymus gize

NOAEL (maternal toxicity) = 1 mg/kg-day

LOAEL (developmental toxicity) =250mg/kg-day (based on decreastmtal and live pupsn
lactation day @nd decreased pup body weights on lactation dayd®)

NOAEL (developmental toxicity) =1 mg/kg-day

[Note: In this studyalthoughlessemumber of animalsloseare used than thoseegemmended

by the guidelines, the study generated sufficient information to assess maternal and
developmental toxicity. Therefore, it is considered adequate to include in this hazard
assessmeit.

(6)

Sample 1-ARC 2-ARC 3-ARC 4-ARC 5-ARC 6-ARC 7-ARC
091650 (%) (%) (%) (%) (%) (%) (%)
(F-197) 0.00 0.40 4.00 2.00 0.60 0.20 0.00
Wt. % of PACs (polyaromatic compounds) that havéaromatic rings in the Aromatic Ring Class

Pregnant Spraguawley ratg15/dose; 20/controlvere adnmisteredCASRN6474157-7
(Heavy Vacuum Gas Oil (VDF Gas Oil;197) at O(sham control)1.0 250(241 corrected
dose) or 1000 (965 corrected dosw)/kgday for 6 hours/day on to previously clipped intact
sites on the backs, on gestation days20. (Actual administration of the test substance was
from day-7 premating mating througlgestation day 20.Jhe control group was shared with
another studpossibly conducted simultaneously (A¥4-0127) The application sites were
not occluded; the animalgere fitted with Elizabethan collars during the exposure period. The
excess test substance was wiped from the application sitethaféenour exposure period. For
each dam, viability and clinical signs of toxicity were monitored and body weightadd f
consumption measurements were taken. Observations in pups included signs of toxicity,
mortality, body weight on lactation daysfid4 and sexatio. At necropsy, gross observations
were made; numbers of resorptions and implantation sites wereedrard! external
examination®f pupswere conducted.

There were no mortalitiesIreatmentrelated increaskin the incidence of vaginal discharge was
seen at 250 and 1000 mg/&gy. Body weighs and body weight gainseresignificantly lower
(p<0.05to0 p<0.01) ar41 and965mg/kg-dayat various points duringestatiorand lactation
periods Absoluteand/or relativdood consumption in damsgas significantly (p<0.D) lower at
241 and965mg/kg-day during gestation and/or lactation perio8$ightto moderatarritation
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was noted at all doses at the application sites. At necrapatge resorption was noted in one
female at 96%ng/kgday. At965mg/kgday, none of the pregnant females delivered a litter;
although the implantation sites at this das¥e comparable to the control group statistically
significant decrease was notedfe number of total and live pups (p<®).0the proportion of

pups surviving to lactation day 4 (p<0.01) and pup body weights on lactation day 0 and 4
(p<0.05)at 241mg/kg-day. There vereno significant differencgin gestation length, number of
implantation sites, external pup alterations, or proportion of male pups on lactation days 0 and 4
among all groups

LOAEL (maternal toxicity) = 241 mg/kg-day (based orvagnal dischargegdecreased body
weights body weight gainandfood consumption

NOAEL (maternal toxicity) = 1 mg/kg-day

LOAEL (developmental toxicity) = 241 mg/kg-day (based on decreastmtal and live pups
proportion of pups surviving to lactation daydd decreased pup body weights on lactation day
Oand?

NOAEL (developmental toxicity) =1 mg/kg-day

[Note: In this studyalthoughlessemumber of animalsloseare used than thoseecemmended

by the guidelines, the study generated sufficient infoomabd assess maternal and
developmental toxicity. Therefore, it is considered adequate to include in this hazard
assessmeit.

(7)

Sample 1-ARC 2-ARC 3-ARC 4-ARC 5-ARC 6-ARC 7-ARC
091654 (%) (%) (%) (%) (%) (%) (%)
(F-207) 0.10 0.40 4.00 3.00 0.9 0.40 0.00
Wt. % of PACs (polyaromatic compounds) that havedromatic rings in the Aromatic Ring Class

Pregnant Sprageawley ratg15/dose; 20/controlivere administered 647447-7 (Heavy

Vacuum Gas Oil (hydrocracker Fresh Fee@0R) at O(sham contrb), 1.0, 250 or 1000 mg/kg

day for 6 hours/day on to previously clipped intact sites on the backs, on gestation @ys 0
(Actual administration of the test substance was fromdggremating) to gestation day 20.)

There were 16, 10, 9 and 12 praghfemales in the control, 1.0, 250 and 500 mgl&g groups,
respectively. The application sites were not occluded; the animals were fitted with Elizabethan
collars during the exposure period. The excess test substance was wiped from the application
sites after éhour exposure period. For each dam, viability and clinical signs of toxicity were
monitored and body weight and food consumption measurements were taken. Observations in
pups included signs of toxicity, mortality, body weight on lactatiors @nd4 and sexatio.

At necropsy, gross observations were made; numbers of resorptions and implantation sites were
recorded; and external examinati@igpupswere conducted.

One female at 1000 mg/Adpy was sacrificed in a moribund conditiofreatmentrelated

increasd incidence of vaginal discharge was seen at 250 and 1000 -agykgOcular and nasal
discharge waalsoseen at 1000 mg/kday. Body weighs and body weight gainsere
significantly lower (p<0.0%0 p<0.01) a250 and 100@ng/kg-day at variousime points during
gestatiorand lactation periodsAbsoluteand/or relativdood consumption in damgas
significantly (p<0.05) lower at 250 and 1000 mgtkay during gestation and/or lactation
periods. Slight irritation was noted at allbbdes at the application sites. At necropsy, decreased
thymus sizdsignificance not providedyas notecat 250 and 1000 mg/kday. At250 mg/kg

day, six out of nine females deliveredt 1000 mg/kgday, none of the pregnant females
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delivered a litteand the number ofimplantation sites at this dose welecreasegsignificance

not provided)compared to theontrol group. At 250 mg/kday,the number of implantation
sites was significantly lower (p<0.01) than that of the control group suggesting etpas
implantation loss.At this dose,ie number of total and live pupa lactation day O were
significantly lower (p<0.01) than those for the control group. Average pup body weights at 250
mg/kg-day on lactation day 0 and 4 were decreased signiffjcgsignificance not provided)
There vereno significant differenceat 250 mg/kegdayin gestation length, external pup
alterations, proportion of deguaipson lactation day O, proportion of pups surviving on lactation
day 4 or proportion of male pups @ttation days 0 and 4.

LOAEL (maternal toxicity) = 250mg/kg-day (based on decreased body weigbtsdy weight
gains and decreased thymus pize

NOAEL (maternal toxicity) = 1 mg/kg-day

LOAEL (developmental toxicity) = 250mg/kg-day (based on decreasedplantation sites,

total and live pups on lactation day 0 and decreased pup body weights on lactatidmicidy
NOAEL (developmental toxicity) =1 mg/kg-day

[Note: In this studyalthoughlessemumber of animalsloseare used than thoseecemmended

by the guidelines, the study generated sufficient information to assess maternal and
developmental toxicity. Therefore, it is considered adequate to include in this hazard
assessmeit.

(8)

Sample 1-ARC 2-ARC 3-ARC 4-ARC 5-ARC 6-ARC 7-ARC

85244 (%) (%) (%) (%) (%) (%) (%)
0.00 0.06 2.48 1.86 1.24 0.50 0.00

Wt. % of PACs (polyaromatic compounds) that havedromatic rings in the Aromatic Ring Class

In a developmental toxicity screen, pregnant Sprdgamwley rats (10/dose) were administered
CASRNG64741-57-7 (Heavy Vacuum Gas Oil (CRU No. 85244) at 0, 30, 125, 500 or 1000
mg/kg-day, for 6 hours/day on to previously clipped intact sites on the backs, on gestation days 0
T 19. The application sites were not occluded; the animals were fitted with Elzabetllars

during the exposure period. For each dam, viability and clinical signs of toxicity were

monitored; body weight and food consumption were measured and the number of corpora lutea,
implantation sites, early/late resorptions, and live and deasefe were recordedt necropsy,

blood samples were collected for evaluation of clinical chemistry paramé&bsgrvations in

pups included signs of toxicity, mortality, body weight on lactation dayrsdd and sexatio.

Gross observations were maated external examination$ pupswere conducted.

No mortality occurred.Doserelated decrease in meandy weighs and body weight gainsas

seen at @Qlaymbvarious tie paints during gestation peridthsoluteand/or relative

food consumption in damsas lower at600. Thymus was smaller in dams at 1000 medey.

Lungs were pale in color in the treated groups; however, thdisagrde of this finding is not

known. Rel ative | iver weights wer-day.sThegni fi ca
number of implantation sites and percentipnplantation loss were not affected by treatment.

The number of dams with resorptionas significantly increased (p<0.05 to p<0.01) and the
litter size was significantl y-ddyeNosigndicaead ( p<0.
differences were seen in serum chemistry parameters. At the time of necropsy all fetuses were
viable. F¢ a | body weights were signi f-dag.e&Erterdaly r educ
examination showed one fetus at 1000 mgllg was edematous (accumulation of serum in
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cellular tissues) and pale in cagltwoth hind paws were malformed; digits were redlicesize
with subcutaneous hematoma located at the distal most aspect of each the digits. Skeletal
variations included increased incidence of mostly unossified or incompletely ossified bones at
0500 quay./ Retgses with vertebral malformations wemensamong thktters of dams
given 500 mg/kepay. Visceral malformations were restricted to two fetuses from the 500
mg/kg-dayd one fetus had microphthalmia and another one had a diaphragmatic hernia
(protrusion of liver into the thoracic cavity).

LOAEL ( maternal toxicity) = 500 mg/kg-day (based on decreased body weigbtsdy weight
gainsand food consumptign

NOAEL (maternal toxicity) = 125mg/kg-day

LOAEL (developmental toxicity) = 500mg/kg-day (based on decreaséstal body weights,
increasedesorptons, unossifiedihcomplete ossificatiarvertebral/visceral malformations
NOAEL (developmental toxicity) =125 mg/kg-day

[Note: In this studyalthoughlessemumber of animalsloseare used than thoseecemmended
by the guidelines, the study generasedficient information to assess maternal and
developmental toxicity. Therefore, it is considered adequate to include in this hazard
assessmeit.

Gas Oils (peteroleum), hydrodesulfurized heavy vacu{@ASRN 64742-86-5)

Sample
091690
(F-227)

1-ARC 2-ARC 3-ARC | 4-ARC 5-ARC 6-ARC 7-ARC
(%) (%) (%) (%) (%) (%) (%)
0.10 0.70 3.00 2.00 1.00 0.30 0.00

Wt. % of PACs (polyaromatic compounds) that havéaromatic rings in the Aromatic Ring Class

Pregnant Spraguawley ratg12/dose; 1kontrol)were adminiteredCASRN 6474286-5
(HydrodesulfurizedHeavy Vacuum Gas OiIHHVGO, F-227) at 0,50, 33 or 1000 mg/keday

for 6 hours/day on to previously clipped intact sites on the backs, on gestationidysThe
application sites were not occluded; the animadse fitted with Elizabethan collars during the
exposure period. The excess test substance was wiped from the application sitdsoaiter 6
exposure period. For each dam, viability and clinical signs of toxicity were monitored and body
weight and foodconsumption measurements were taken. Observations in pups included signs of
toxicity, mortality, body weight on lactation daysfd4 and sexatio. At necropsy, gross
observations were made; numbers of resorptions and implantation sites were resatded;

external examinationsf pupswere conducted.

One female at 1000 mg/dpydied on gestation day 1@.reatmenirelated increaskincidence
of vaginal discharge was seerB&B8and 1000 mg/kglay. Redblack staineatoat in the
perireal region was oted for two females at 1000 mgfkigqy. Body weighs and body weight
gainsweresignificantly lower (p<0.0%0 p<0.01) at333and 1000ng/kg-dayat variousime
points duringgestatiorperiod Absoluteand relativéfood consumption in dansas
significartly (p<0.05to p<0.01)lower at333and 1000 mg/kglay during gestation period.
Slightto extremeskinirritation was noted &833 and 1000 mg/kday. At 1000 mg/keday,
none of the pregnant females delivered a |itteweverthe number of implantatiosites at this
dose were compableto the control groupOne female delivered dead pugis333 mg/keday.
At 333 mg/kgday, he number of total and live pups on lactation day 0 were significantly lower
(p<0.01) than those for the control group. Averpgp body weights é833mg/kgdaywere
decreased significantlyn lactation day Qp<0.05)and 4(p<0.01) There were no significant
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differences in gestation length nhumber of implantation sitgsroportion of dead pups on
lactation day 0, proportionf @ups surviving on lactation day 4 or proportion of male pups on
lactation day 4 andxternal pup alterations.

LOAEL (maternal toxicity) = 333 mg/kg-day (based on decreased body weigbtsdy weight
gains andood consumption

NOAEL (maternal toxicity) =50 mg/kg-day

LOAEL (developmental toxicity) = 333mg/kg-day (based on decreastmtal and live pups on
lactation day 0 and decreased pup body weights on lactation days @uaddeéd pups
deliveredby one femalg

NOAEL (developmental toxicity) =50 mg/kg-day

[Note: In this studyalthoughlessemumber of animalsloseare used than thoseegemmended
by the guidelines, the study generated sufficient information to assess maternal and
developmental toxicity. Therefore, it is considered adequate ltadena this hazard
assessmeit.

Subcategory VI: Cracked Residual

Clarified oils (petroleum), catalytic cracked (CAB 6474162-4)

(2) In a study described above, separate groups of pregnant Spragiey rats (24/dose) were
administeredCASRN6474162-4 (Clarified Slurry Oil) daily at 0 (sham control), 0.05, 1.0, 50

or 250 mg/kgday, for 6 hours/day, on to previously shaved batkbe animals during gestation
days 019. The application sites were not occluded; the animals were fitted with Elizabethan
collars during the exposure period. For each dam, viability and clinical signs of toxicity were
monitored and body weight and food consumption measurements were taken. Animals were
sacrificed on GD 20. At necropsy, gravid uterus was weighed, grosvatises were made;
numbers of resorptions and implantation sites were recorded; and external examinations were
conducted. Observations in pups included signs of toxicity, mortality, body weight on lactation
days 0Oand4 and sexatio.

There were no wrtalities. Red vaginal discharge was seen at all doses (p<0.05 and /or p<0.01).
Body weights and food c¢ on sdaym@ravidaterinevwaights wered u c e d
also significantly reduced in a dogelated manner. Early resorptions andltodgorptionsvere
significantly increased (p<O0.-0ay.)Theinamberoftives e r e
fetuses were also significantly decreased (p<0.05) in ardesé at ed mann-gay;, at O1.
all fetuses died at 250 mgHday. A percendf dead or resorbed conceptuses per litter was

increased significantly (p<0.05) at 1.0 to 50 mgday. Fetal body weights were significantly

decreased (p<0.05) at 1to 50 mglay. Increased incidences of fetal variatisesenoted in

fetuses from 1a 50 mg/kgday and included moderate dilation of the renal pelvis, slight dilation

of lateral ventricle of brain, bifid thoracic vertebral centrum and decreased average numbers of
ossified caudal vertebrae.

LOAEL (maternal toxicity) = 1.0 mg/kg-day (base& onincreaseded vaginal discharge,

decreasetiody weight, food consumption)

NOAEL (maternal toxicity) = 0.05 mg/kg-day

LOAEL (developmental toxicity) = 1.0 mg/kgday (based on increased resorptions, decreased

live fetuses, decreased body weights adeased incidence of fetal variation)

NOAEL (developmental toxicity) = 0.05 mg/kgday
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Sample 1-ARC 2-ARC 3-ARC 4-ARC 5-ARC 6-ARC 7-ARC
091645 (%) (%) (%0) (%) (%) (%0) (%)
(F-179 0.00 0.70 10.0 30.00 2000 6.00 0.00
Wt. % of PACs (polyaromaticompounds) that have7Zlaromatic rings in the Aromatic Ring Class

In a developmental toxicity studyrggnant SpraguBawley ratq15/dose; 20/controlyere
administeredCASRN6474162-4 (Clarified Slurry Oil; CSO; A79)) at O(sham control) 0.05,
10,0r 250 mg/kgday for 6 hours/day on to previously clipped intact sites on the paicks
gestation days 0 20. (Actual administration of the test substance was from-ddgremating)
to gestation day 20.) The application sites were not occludedyitnala were fitted with
Elizabethan collars during the exposure period. The excess test substance was wiped from the
application sites after-Bour exposure period. For each dam, viability and clinical signs of
toxicity were monitored and body weight aiedd consumption measurements were taken.
Observations in pups included signs of toxicity, mortality, body weight on lactation @augsi0
and sexatio. At necropsy, gross observations were made; numbers of resorptions and
implantation sites were rexed; and external examinatioospupswere conducted.

There wereno mortalities A higher incidence of vaginal dischargesanoted in females at 250
mg/kg-day. Body weighs and body weight gainseresignificantly lower (p<0.0%0 p<0.01) at

10 and250mg/kg-dayat variougime points duringgestatiorand lactation periodsAbsolute
and/or relativdood consumption in damsas significantly (p<0.05) lower at 10 and 250 mg/kg
day during gestation and lactatiohhymus size was decreased at 250 mgl&g. None of the
females in the 250 mg/kday group delivered a litter. There were no differences between the
dose groups that delivered a litter and the control group with respect to gestation length, total and
live pups delivered, external pup altévas, pup body weights and proportion of deagson
lactation day O, proportion of pups surviving to lactation 4lay the proportion of males on
days 0 and 4. Tdne was no significant difference in the number of implantation sites between
the controlandthedosed groups.

LOAEL (maternal toxicity) = 10 mg/kg-day (based on decreased body weightsdy weight
gainsand food consumptign

NOAEL (maternal toxicity) = 0.05mg/kg-day

LOAEL (developmental toxicity) = 250mg/kg-day (based oh00% resorptionated none of
females delivered

NOAEL (developmental toxicity) =10 mg/kg-day

[Note: In this studyalthoughlessemumber of animalsloseare used than thoseecemmended
by the guidelines, the study generated sufficient information to assess maternal and
developmental toxicity. Therefore, it is considered adequate to include in this hazard
assessmeit.

3
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Sample
091692
F-229

1-ARC | 2-ARC | 3-ARC | 4ARC | 5ARC | 6ARC | T7-ARC
(%) (%) (%) (%) (%) (%) (%)
0.00 3.00 20.00 30.00 10.00 4.00 0.00

Wt. % of PACs (polgromatic compounds) that hav& laromatic rings in the Aromatic Ring Class

In a developmental toxicity studyrggnant SpraguBawley ratq12/dose; 15/controlyere
administeredCASRN6474162-4 (FCCU Clarified Oil; Carbon Black Oil (CB®-229)) at 0
(sham control) 0.05, 10, or 50 mg/kday for 6 hours/day on to previously clipped intact sites on
the backs on gestation day$ Q0. There were 153, 11, and D pregnant females in the control,
0.05, 10 and 50 mg/kday groups, respectively. The applioa sites were not occluded; the
animals were fitted with Elizabethan collars during the exposure period. The excess test
substance was wiped from the application sites aften exposure period. For each dam,
viability and clinical signs of toxicityvere monitored and body weight and food consumption
measurements were taken. Observations in pups included signs of toxicity, mortality, body
weight on lactation days@&nd4 and sexatio. At necropsy, gross observations were made;
numbers of resorptis and implantation sites were recorded; and external examinatipops
were conducted.

There wereno mortalities A higher incidence of vaginal dischargesanoted in females at 50
mg/kg-day. The gestation length was significantly longer (p<0i®ah that of the control
group. Body weighs and body weight gainseresignificantly lower (p<0.0%0 p<0.01) a0
mg/kg-dayat variougime points duringgestatiorand lactation periodsAbsoluteand/or relative
food consumption in damsas significatly (p<0.0L) lower at 50 mg/kglay during gestation.
At 50 mg/kgday, the total number of pups delivergxér litter on day @nd the ttal number of
live pups deliverdtitter were significantly lower (p<0.01) than the control group. The
proportion & mde pups was significantly lower (p<0.05) on lactation day 0 and 4 than the
control group.On day Othe body weight of live pups fne was significantly lower (p<0.0Ht
50 mg/kgdayon lactation day OThere were no significant differences for the nuntfe
implantation sites, proportion of surviving pups on lactation day O or external pup alterations.
LOAEL (maternal toxicity) = 50 mg/kg-day (based on decreased body weightsdy weight
changesncreased incidence of vaginal discharge and increagestation length

NOAEL (maternal toxicity) = 10 mg/kg-day

LOAEL (developmental toxicity) = 50 mg/kg-day (baseddecreased total and live puips per
litter, increased proportion of dead pups on lactation day 0, decreased proportion of males on
lactation dag 0 and 4 and decrease in pup body weights on lactation day 0)

NOAEL (developmental toxicity) =10 mg/kgday

[Note: In this studyalthoughlessemumber of animalsloseare used than thosegemmended
by the guidelines, the study generated sufficieontindtion to assess maternal and
developmental toxicity. Therefore, it is considered adequate to include in this hazard
assessmeijt.

(4)
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Sample
86001

1-ARC 2-ARC 3-ARC | 4-ARC 5-ARC 6-ARC 7-ARC
(%) (%) (%) (%) (%) (%) (%)
0.0 2.57 25.68 19.26 6.42 3.21 0.64

Wt. % of PACs (polyaromatic compounds) that havedromatic rings in the Aromatic Ring Class

In a developmental toxicity studyrggnant SpraguBawley rats were administer€ASRN
6474162-4 (Clarified Slurry Oil (CRU No. 86001)) at O (sham cofjir10, 100 or 1000 mg/kg
daydaily on to shaved intact sites on the backs on gestation da$2.9There were 20, 20, 15,
and 15 pregnant females in the con{stiam) 10, 100 and 1000ng/kg-day groups, respectively.
The application sites were notaheded; the animals were fitted with Elizabethan collars during
the exposure period. For each dam, viability and clinical signs of toxicity were monitored and
body weight and food consumption measurements were td&dend was collected at necropsy
for evaluation of clinical chemistry parametei@bservations in pups included signs of toxicity,
mortality, body weight on lactation daysafid4 and sexatio. At necropsy, gross observations
were made; numbers of resorptions and implantation sites wereleec and external
examination®f pupswere conducted.

There wereno mortalities In dams, here was a doselated decrease in meaody weighs and
body weight gaingn the treated groups achieving a statistical signific§p€8.05 to P<0.01at
100 and 1000 mg/kday. Liver weights were significantly increased (p<0.01) and thymus
weights were significantly decreased (p<0.01) at 1000 mg@yg At 1000 mg/kgday, a

number ofresorptions andams withresorptiors were increased (p<0.01) and litsere was
decreased (p<0.01). All fetuses were viable at necropsy; however, there was an inanease in
uterodeath at 1000 mg/kday. Fetal body weights were significantly reduced (p<04111000
mg/kg-day. Edema and paw malformations were increased O 1 0 @lay,machieving a
statistical significance at 1000 mg/kiay. Cleft palate was observed at 1000 mglagat a

litter incidence of 40% and a fetal incidence of 14%.

LOAEL (maternal toxicity) = 100 mg/kg-day (based on decreased body weightsly weight
changesand food consumptigon

NOAEL (maternal toxicity) = 10 mg/kg-day

LOAEL (developmental toxicity) = 100 mg/kg-day (basedon external fetal alterations

NOAEL (developmental toxicity) =10 mg/kgday

[Note: In this studyalthoughlessemunber of animal&loseare used than thosegemmended

by the guidelinesand the dosing period for the 1000 mgfay group animals is shortedije to
irritation, gestation days 912 instead of £20), the study generated sufficient information to
assess mntarnal and developmental toxicity. Therefore, it is considered adequate to include in
this hazard assessmgnt.

©)

Sample 1-ARC 2-ARC 3-ARC 4-ARC 5-ARC 6-ARC 7-ARC

86484 (%) (%0) (%) (%0) (%) (%) (%0)
0.0 0.98 9.76 19.52 9.76 4.88 0.98

Wt. % of PACs (plyaromatic compounds) that hav& aromatic rings in the Aromatic Ring Class

In a developmental toxicity studyrggnant SpraguBawley rats (15/dose) were administered
CASRNG6474162-4 ( Synt ower Bottom (STB, CRU N30,.
125, 500 mg/kglay daily on to shaved intact sites on shaved backs on gestationida9s O

864 8 ¢
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The f 4 aaymupkngmals were administered the test substance at 8-day/lom

alternate days during gestationhe 500 mg/kgday group animals weexposed to the test
substance only during gestation dayslP0 The application sites were not occluded; the

animals were fitted with Elizabethan collars during the exposure period. For each dam, viability
and clinical signs of toxicity were monitoredcabody weight and food consumption
measurements were takeBlood samples were collected for evaluation of clinical chemistry
parametersObservations in pups included signs of toxicity, mortality, body weight on lactation
days 0Oand4 and sexatio. At necropsy, gross observations were made; numbers of resorptions
and implantation sites were recorded; and external examinafigugpswere conducted.

There wereno mortalities Vaginalbleeli ng was noted i-day.dhemeanl s at
body weight for the 30 and 125 mgflgy groups were significantly reduced (p<0.01)

throughout most of the gestation period and at 500 rdiygduring gestation days -1Q.

Body weight gain was alsodaced at these doses. Food consumption was lower at all Abses

all doses, thymus weights were lower achieving a statistical significance (p<0.01) at 125 and 500
mg/kgday. Absolute liver weights were significantly (p<0.01) reduced at 125 ruigikd he

number and percentseo r pt i ons we r e -daynstatistecally siyaificaDtyp<Gr0y)ak g
030 mydK.g Liter size was s i-dganiAfsigndicamt tecrgased e c r
in mean fetal body weightas seen i n mal aayf TevofetasessH0mgkg® 4 mg
day(GD 1012) were edematowsnd one fetus had a kinked tail. The total number of affected
fetuses irthis group was significantly greater than that from the control group.feuseat 30
mg/kg-day hadhyper flexionof both forelimbs. A sigificant increase in total rib malformation

was seen at 500 mghAday (GD 1012). A doserelated increase in the incidence of incomplete
ossifications of the nasal bones, vertebrae and sternebrae was seen. At 5e@amgikere was

a significant (p<0.0) increase in fetuses having cleft palate.

LOAEL (maternal toxicity) = 4 mg/kg-day (based on decreased body weigbtsdy weight

changey

NOAEL (maternal toxicity) = not established

LOAEL (developmental toxicity) = 4 mg/kg-day (basedon decreased bodyeights,increasd

mean percemnesorptions and decreasie litter size

NOAEL (developmental toxicity) = not established

[Note: In this studyalthoughlessemumber of animalsloseare used than thoseecemmended

by the guidelines, the study generasedficient information to assess maternal and

developmental toxicity. Therefore, it is considered adequate to include in this hazard
assessmeit.

e
Ik

(6)

Sample 1-ARC 2-ARC 3-ARC 4-ARC 5-ARC 6-ARC 7-ARC
091645 (%) (%) (%0) (%) (%) (%) (%)
(F-179 0.00 0.70 10.0 30.00 20.0 6.00 0.00
Wt. % of PACs (polyaromatic compounds) that havéaromatic rings in the Aromatic Ring Class

In a developmental toxicity studyrggnant SpraguBawley ratsvere administere@ASRN
6474162-4 (Clarified Slurry Oil; CSO; Catracked Clarified Oil; FL79) at O (acetone), 0.05,
1.0, 50 or 250 mg/kday, for 6 hours/day, on to previously shaved badkee test substance
was administered tanimals (25/dose) fromontrol and 0.05ng/kg-daygroupson gestation

days Oi 19. The remaining three groupsere divided into seven subgroups (10/dose/duration)
andreceived the test substance according to their assggvwetisubgroup®ach orGD 0-2, GD
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3-5, GD 68, GD 911, GD 1214, GD 1517 and GD 1819. The study was designed to
detemine the critical period effect of dermal administration of CSQ{®) on major
organogenesis in the developing rat concepliee application sites were not occluded; the
animals were fitted with Elizabethan collars during the exposure period. Téssdrst
substance was wiped from the application sites aften exposure period. For each dam,
viability and clinical signs of toxicity were monitored and body weight and food consumption
measurements were taken. Observations in pups includeds$igmscity, mortality, body

weight on lactation days@&nhd4 and sexatio. At necropsy, gross observations were made;
numbers of resorptions and implantation sites were recorded; and external examofgiigrss
were conducted.

There wereno mortalities Body weighs, body weight gainand absolute and relative food
consumptiorwerenot affectecat 0.05 mg/keday. Body weights for théd, 50 and 250ng/kg
daygroups were unaffected. However, the body weight gairsigagficantly lower (p<0.0%0
p<0.01)in these group duringtheir assignedestatiorperiodscompared to controlsAbsolute

and relativdood consumption in danfer these groupwasalsosignificantly lower(p<0.05 to
p<0.01) At 50 and 250 mg/kglay, early resorptions were incredsiiring gestatiordays 6

through 8 At 250 mg/kgday, increased early resorptions were occurred during gestiatysro
through 11. There was an increased tendency of percent of resorbed conceptuses per litter at 50
mg/kgday achieing a statistical gjnificance (p<0.05) at 250 mgAday. Fetal alterations were

not considered to be treatmewptated (not significant compared to controls, no dose response, or
were within the historical control ranges). Fetal sex ratio, body weights, gross extetnal, sof
tissue or skeletal morphology were not affected by the treatment when admeihostetays 0
through 19 or gestation or day035, 68, 911, 1214, 1517 or 18 and 9. At 0.05 mg/kg

day, the test substance did not adversely affect the offspringrgentetal viability, sex, body

weight or external soft and skeletal morphology)

[The study did not follow the full dosing regimémerefore, NOAEL/LOAEL values werrgot
determined for this hazard characterization.]
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(1)

Sample 1-ARC 2-ARC 3-ARC 4-ARC 5-ARC 6-ARC 7-ARC

86001 (%) (%) (%0) (%) (%0) (%) (%)
0.0 2.57 25.68 19.26 6.42 3.21 0.64

Wt. % of PACs (polyaromatic compounds) that havéaromatic rings in the Aromatic Ring Class

Pregnant Spragu@awley rats (10/dose) were administe@SRN 64741-62-4 (Clarified

Slurry Oil; CSO; Cat Cracked Clarified Oil; C
125, 250 mg/kglay daily on to shaved intact sites on shaved backs on gestationida9s O

The 04 aaymgrgup kngnals were administerbd test substance at 8 mgfitgy on

alternate days during gestation. The application sites were not occluded; the animals were fitted
with Elizabethan collars during the exposure period. For each dam, viability and clinical signs of
toxicity were monitoed and body weight and food consumption measurements were taken.

Blood samples were collected for evaluation of clinical chemistry parameters. Observations in
pups included signs of toxicity, mortality, body weight on lactation das0d sex. At

neciopsy, gross observations were made; numbers of resorptions and implantation sites were
recorded; and external examinations were conducted.

Two dams exposed to 4 mgidgy showed skin irritation. One dam exposed to 125 maglayg

was found dead on GD 18/aginal bleedingvas not ed i n adaay. femesanat O8
body weighs and body weight gainveere significantly reduced (p<0.01) throughout most of the
gestation period & 8ng/kg-day. Food consumption was loweiG# mg/kg-day. Thymus

weightswere lowet han ¢ o nt r edhy,aehteving a Satisticagl sSignijicance (p<6)@t

250 mg/kgday. Absolute and relative liver weights were increased (p<@02350 mg/keday.
Treatmentrelated seven clinical chemistry parameters (not statéekirobust summary) were

affected in a doseelated manner and those associated with liver toxicity (cholesterol and

alkaline phosphatase) were increased. The number of implantation sites and percent
premplantation lossesvasnot affected by the treatmien At Oda$, the mqbekof

dams with all resorptions and number of resorptions were increased (p<0.01) and litter size was
decreased. Fetuses at 30 and 125 mdésgwere smaller (decreased body weight and crown

rump length) than those from thentrol groups.Abnormal external fetal development

(mi croganthia, kinked tail and -dad¥soezal was obs
anomalies included enlarged ventricles of the brain, displacement of esophagus and development
of heart.

LOAEL ( maternal toxicity) = 8 mg/kg-day (based orwvaginal dischargejecreased body

weights body weight changesdlecreased food consumption and atrophy of thymus

NOAEL (maternal toxicity) = not established

LOAEL (developmental toxicity) = 8 mg/kg-day (basedonincreasd number and percent

resorptions and decreastetal body weight, cronsnump length and litter size, and increased

fetal anomalies

NOAEL (developmental toxicity) = not established

[Note: In this studyalthoughlessemumber of animalsloseare used than those cemmended

by the guidelines, the study generated sufficient information to assess maternal and
developmental toxicity. Therefore, it is considered adequate to include in this hazard
assessmentSince "4" mg/kglay group did not receivtbie full regimen of doses and it did not

show any maternal or developmental effects, it was not considered when assigning the
NOAEL/LOAEL values.
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Sample 1-ARC 2-ARC 3-ARC 4-ARC 5-ARC 6-ARC 7-ARC

86001 (%) (%) (%0) (%) (%0) (%) (%)
0.00 2.57 25.68 19.26 6.42 3.21 0.64

Wt. % of PACs (polyaromatic compounds) that havéaromatic rings in the Aromatic Ring Class

Pregnant Sprageuawley rats (12/dose) were administered single doSEASRN 6474162-4
(Clarified Slurry Oil; CSO; Cat Cracked ClarifiedlGCRU No. 86001)ia gavageat 0 (water),
125, 500 or 2000 mg/kgn adesignated day during specific periods of organogeeses

below), during which the developing conceptus is believed to be sensitive to the teratogenic
insult of a chemical

Groupl: tap water (controljlosed through GD 11 to 14

Group 2: at 2000 mg/kg on GD 11

Group 3:at125 mg/kg on GD 12

Group 4: at 500 mg/kg on GD 12

Group 5: at 2000 mg/kg on GD 12.

Group 6: at 2000 mg/kg on GD 13

Group 7: at 2000 mg/kg on GD 14

For each danyiability and clinical signs of toxicity were monitored and body weight and food
consumption measurements were takéach dam was sacrificed on day 20 of its presumed
gestation.Thoracic and abdominal organs were examined and reproductive organs were
examined grossly. Thymus and liver weights were takere nimber of corpora luteand

uterus weightsvasrecorded.Observations in pups included signs of toxicity, mortality, body
weight on lactation days@&nd4 at necropsy, gross observations were madebers of
resorptions and implantation sites were recorded; and external examichiapswere
conducted.

No treatmentelated mortality was seen. Treatmegitited clinical signs included vaginal

bleeding, penanal staining and decreased sto@ne female at 2000 mg/kg (GD 14) had severe

red vaginal discharge and was sacrificed moribund on Ghek%®ntire litter was found to be

dead. The mean body weights for dams at 500 and 2000 mgr&gsigrificantly reduced

(p<0.01) during the later paof gestation. A significant reduction in overall maternal body

weight (GD 020) and net body weight change was also seen in these githg® was a dose
response on GD 12. Food consumption was reduced at 500 and 2000 mg/kg. At these doses, the
absdute and relative thymus weights were significatthyer (p<0.01) than controls. Relative
liver weights were significantly increased at 2000 mg/kg (GD 13). The number of percent
resorptions was increased at 2000 mg/kg on GD 11, 12 and 13; achie\atigtecai

significance on GD 11 and 12. Litter size at 2000 mg/kg (GD 11 and 12) was decreased
significantly (p<0.01)and the fetal sex ratio was significantly altered at 2000 mg/kg (GD 11).
Mean male fetal body weight was significantydezsas ed at O500 mg/ kg
in the 2000 mg/kg groups. A significant increase in fetal malformations was observed for all
2000 mg/kg groups. The most common malformations were cleft palate, hind and forepaws
brachydactyly(short and stoby toes)and tail (kinked, fleshy tab at the tippne fetus at 500
mg/kg (GD 12) had hingpaw malformations; one fetus had syndac{fixged toesand one fetus
had brachydactyly. A significant increaseskeletal malformations was ndte at O§00 mg/ k
and included misshapen cervical and caudal vertebrae, misshapen clavicle and costal cartilage

and fore andhind pawphalanges absent, misshapen or fused and incompletely ossified skeletal
structures. In 2000 mg/kgroups, significant increase was seeftghalate. This malformation

and
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was seen at 12&nd500 mg/kg. In addition, diaphragmatic hernia was seen at 2000 mg/kg (GD

11, 12 and 13) and ectopic esophagus at 2000 mg/kg (GD 13).

[The study did not follow the full dosing regimen (single doses adereit theefore,

March2012

NOAEL/LOAEL values wemot determined for this hazard characterization.]

9)

Sample 1-ARC | 2ARC | 3ARC | 4ARC | 5ARC | 6ARC | 7-ARC

86484 (%) (%) (%) (%) (%) (%) (%)
0.0 0.98 9.76 19.52 9.76 4.88 0.98

Wt. % of PACs (polyaromatic compoundbat have 47 aromatic rings in the Aromatic Ring Class

Pregnant Spraguawley rats (11/dose) were administered single doSEASRN 6474162-4
(Syntower Bottoms CRU No. 864Bdia gavageat O (water), 125, 500 or 2000 mg/tg

designated dagsee bedw) during specific periods of organogenggi® 11-15) during which

the developing conceptus is believed to be sensitive to the teratogenic insult of a chemical.
Group 1: tap water (control) dosed through GD 1150 1

Group 2: at 2000 mg/kg on GD 11

Group 3: at 125 mg/kg on GD 12

Group 4: at 500 mg/kg on GD 12

Group 5: at 2000 mg/kg on GD 12.

Group 6: at 2000 mg/kg on GD 13

Group 7: at 2000 mg/kg on GD 14

Group 8: at 2000 mg/kg on GD 15

For each dam, viability and clinical signs of toxicity were moeidoand body weight and food
consumption measurements were taken. Each dam was sacrificed on day 20 of its presumed
gestation.Thoracic and abdominal organs were examined and reproductive organs were
examined grossly. Thymus and liver weights were takdre number of corpora lutea and

uterus weights were recorde@bservations in pups included signs of toxicity, mortality, body
weight on lactation days-9 at necropsy, gross observations were made; numbers of resorptions
and implantation sites were mded; and external examinations were conducted.

No treatmentelated mortality was seen. Treatmegitited clinical signs included vaginal

bleeding, perigal staining and decreased sto®he females with red vaginal discharge had

large numbers of sarptions. The mean body weights for dams at 2000 mg/kgewe

significantly reduced (p<0.01) during the later part of gestatforignificant reduction

(p<0.01)in overall maternal body weight (GD2ZD) and net body weight changensseenat

2000 mg/kg Food consumption wasgnificantlyreduced at 2000 mg/kdsravid uterine

wei ghts were signifi can tAtthesedoses,ghe gbpotu@and1) at O
relative thymus weights were significantly reduced (p<0.01) than confrbkse was no

adverse effect on liver weighf'he number of percent resorptions was increased at 2000 mg/kg
on GD 11, 12 and3L The ltter sizewas reducednd correspondirg resorptions were

increasedn all treatment groups achieving a statistical significgpe8.01) at 125 and 2000
mg/kg (GD 11 and 12)The number of dams with resorptions were significantly (p<0.01)
increased at 500 ar&#)00 mg/kg (GD 11 and 12)A decrease in fetal body weights was seen at
O 500 mg/kg; significant (p<0.01) at 2000
significantly increased at 2000 mg/&gd generally included cleft palate, brachydactyly
(shortness of fingers or toem)d adatyly (one or more fingers or toes missirggy fleshy tab at

the tip of the tail and shortened tail. The brachydactyly andydacas also seen at 500 mg/kg.

mg /
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Other fetal variations such as edema and malrotated hindlimb also occurred in fetuses of exposed
dams. Skeletal malformations were obsedr O5 0 0 mgl4dkand incl@ed misghapen
cervical transverse process, shortened tait-pawphalange$used, misshapen or missing. In
complete ossification was noted in many skeletal structures at 2000 mg/kg {C3). 1A

significant increase inisceral malformations was seen at 2000 mg/kg regardless of the gestation
day of test substance administration. Among the findings were small &ofuliar lungs (GD

11, 12, 13), small spleen (GD 11, 15), ectopic and small kidneys (GD 11 and 14),lateft pa

(GD 12, 13, 14), righsided esophagus (GD 12 and 13), heart abnormalities (GD Ehd 3)
diaphragmatic hernia (GD 12, 13). Some of these findings were also seen at 500 mg/kg.
Variations of the urinary tract (dilation of renal pelvis and distendetts) were seen

significantly more often at 125, 500 and 2000 (GD15) mg/kg than in the controls.

[The study did not follow the full dosing regimen (single doses administénecfore,
NOAEL/LOAEL values were not determined for this hazard charaaten.]

Subcategory VII: Cracked Distillate

Distillates (petroleum), heavy catalytic crack€@ASRN 6474161-3)

Sample 1-ARC 2-ARC 3-ARC 4-ARC 5-ARC 6-ARC 7-ARC
091686 (%) (%) (%) (%) (%) (%) (%)
(F-222 0.00 4.00 40.0 4.00 0.60 0.00 0.00
Wt. % of PACs (polyaromatic compounds) that haveé dromatic rings in the Aromatic Ring Class

Pregnant Spragd@awley rats were administer€ASRN6474161-3 (FCCUHeavy Cycle
Oil(HCO);(F-222)) at 0 (sham control), 5@50 or 500mg/kg-day for 6 hours/day on to
previously clipped intact sites on the batkslternating sites (intsaapular and lumbar regis)

of the animal®n gestation daysi020. There were 4, 10, 12, and D pregnant females in the
control, B, 150and B0 mg/kgday groups, respectively.h& application sites were not
occluded; the animals were fitted with Elizabethan collars during the exposure period. The
excess test substance was wiped from the application sites-after &xposure period. For

each dam, viability and clinical sign§toxicity were monitored and body weight and food
consumption measurements were taken. Observations in pups included signs of toxicity,
mortality, body weight on lactation daysafid4 and sex. At necropsy, gross observations were
made; numbers of regaions and implantation sites were recorded; and external examinattions
pupswere conducted.

One female fronthe 150 mg/kgday group was found dead on GD 16 and two other females

from this group were sacrificed in a mama condition on GD 15 or 16Slight to moderate

skin irritation was seen at all doses higher incidence of vaginal discharge was noted in

females atll doses. Red, red/black or yellow staining in the perineal region was seen in several
f emal es a tdayOBo8yGveighgjahdkbgdy weight gainseresignificantly lower

(p<0.05 to p<0.01) &0 mg/kg-dayat variougime points duringgestatiorandlactation

periods Absoluteand/or relativdood consumption in damgas significantly (p<0.01) lower at

&0 mg/kgday during gestationAt 50 mg/kgday, thegestation length was significantly longer
(p<0.01). The number of total and live pups on kamtaday O was significantly lower (p<0.01)

and adjusted mean pup weight on lactation day 0 was significantly decreased (p<0.05) compared
to the control group. At this dose, seven of 10 pregnant females delivered a litter. At 150
mg/kg-day,one of 12 prgnant females delivered a litterhd number of total and live pups on
lactation day 0 was significantly lower (p<0.01) aiithough not statistically significant, the
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adjusted mean pup weight on lactation day 0 was decreased compared to the contr@tgroup
500 mg/kgday, rone of the 10 pregnant females delivered a litterthis dose, the number of
implantation sites was significantly lower (p<0.@4&n controlssuggesting incresad pre
implantation loss. At 50 and 150 mg/kgy, there were no sificant differences in number of
implantation sites, proportion of dead pupslactation day 0, proportion of pups surviving to
lactation day 4, proportion of male pups on lactation days 0 and 4 or external pup alterations.
LOAEL (maternal toxicity) = 50 mg/kg-day (based on decreased body weigbhtsdy weight
changesand food consumptiommcreased incidence of vaginal dischgrge

NOAEL (maternal toxicity) = not established

LOAEL (developmental toxicity) = 50 mg/kg-day (baseddecreasedumber oftotal and live
pups on lactation day 0, decreapeip body weights on lactation day 0)

NOAEL (developmental toxicity) =not established

[Note: In this studyalthoughlessemumber of animalsloseare used than thoseegemmended
by the guidelines, the study gested sufficient information to assess maternal and
developmental toxicity. Therefore, it is considered adequate to include in this hazard
assessmeit.

Distillates (petroleum), heavy thermal cracked (CAS No. 648417)

1)

Sample 1-ARC 2-ARC 3-ARC 4-ARC 5-ARC 6-ARC 7-ARC
094625 (%) (%0) (%) (%) (%) (%) (%)
(F-279 7.00 9.00 7.00 5.00 2.00 0.00 0.00
Wt. % of PACs (polyaromatic compounds) that havéaromatic rings in the Aromatic Ring Class

Pregnant Spragdawley rats were administer€@ASRN6474181-7 (Heavy Coker Gas Oill,
Heavy Thermal Cracked Distillate (HGCO (F274)) at O (sham control), 1.0, 50 or 250-mg/kg
day, for 6 hours/day, on to previously clipped intact site on the backs on gestatiori d&)s 0

The application sites were not occluddte animals were fitted with Elizabethan collars during
the exposure period. The excess test substance was wiped from the application sité®after 6
exposure period. There were 18, 12, and @ pregnant females in the control, 1, 50 and 250
mg/kg-day groups, respectively. For each dam, viability and clinical signs of toxicity were
monitored and body weight and food consumption measurements were taken. Observations in
pups included signs of toxicity, mortality, body weight on lactation desfdsex. At

necropsy, gross observations were made; numbers of resorptions and implantation sites were
recorded; and external examinati@igpupswere conducted.

There wereno mortalities Slight skin irritation was seen @5 0  mday. Body weighs and
body weight gainsveresignificantly lower (p<0.0%0 p<0.01)than controlsit Ol mg/kg-dayat
varioustime points duringgestatiorand lactation periodsAbsoluteand/or relativédood
consumption in damwas significantlyreducedp<0.05top < 0 . 0 1mg/kaday ddring
gestation.At necropsy, early resorption sites were noted in two females at 250-oeykgith a
red fluid filling the uterus; the uterus ahotherfemale was filled with a clear fluidThe
gestation lagth at 50 mg/kglay was significantly longer (p<0.01) than that of the sham
controls. No femalesom the 250 mg/kgdaygroupdelivered a litter. The number of
implantation sites were significantly less (p<0.01) at 250 mdAggthan controls. Total ps
per litter and live pups per litter were significantly less (p<0.05) at 50 rdidhan the
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controls. Average pup body weights were not significantly different at 1 and 50-aeykg
compared to controls.

LOAEL (maternal toxicity) = 50 mg/kg-day (based on decreased body weight gain, food
consumption)

NOAEL (maternal toxicity) = 1 mg/kg-day

LOAEL (developmental toxicity) = 50 mg/kg-day (based ormecreased number of total and
live pups delivered per littgr

NOAEL (developmental toxicity) =1 mg/kg-day

[Note: In this studyalthoughlessemumber of animalsloseare used than thoseegemmended
by the guidelines, the study generated sufficient information to assess maternal and
developmental toxicity. Therefore, it is considered adequate to inclutesihazard
assessmeit.

(2)

Sample 1-ARC 2-ARC 3-ARC 4-ARC 5-ARC 6-ARC 7-ARC
091653 (%) (%) (%) (%) (%) (%) (%)
(F-200 0.00 0.9 20.0 5.00 0.00 0.00 0.00
Wt. % of PACs (polyaromatic compounds) that havédromatic rings in the Aromatic Ring Céas

Pregnant Sprageawley ratg15/dose; 20/controlvere administere@ASRN6474181-7
(Heavy Coker Gas Oil, Heavy Thermal Cracked Distillate (HGCO (F200)) at O (sham control),
0.1(diluted in acetone)0(neat)or 250(neat)mg/kg-day, for 6 hours/dayn to previously
clipped intact site on the backs on gestation day2@ (Actual administration of the test
substance was from day (premating) to gestation day 20T)he application sites were not
occluded; the animals were fitted with Elizabetlahars during the exposure period. The
excess test substance was wiped from the application sites-after &xposure period. For
each dam, viability and clinical signs of toxicity were monitored and body weight and food
consumption measurements wiaken. Observations in pups included signs of toxicity,
mortality, body weight on lactation daysafid4 and sexatio. At necropsy, gross observations
were made; numbers of resorptions and implantation sites were recorded; and external
examination®f pupswere conducted.

One female in the 250 mg/day group was found dead GD 18 Slightto severeskin

irritation was seen all doses There was an increased incidence of vaginal discharge in females
at 250 mg/keday. Body weighs and body weighgiainsweresignificantly lower (p<0.0%o0
p<0.01) at’h0 mg/kg-dayat variousime points duringgestatiorand lactation periods
Absoluteand/or relativdood consumptionvas significantly lower (p<0.0t® p<0.01)than
controlsat 250 mg/kg-day during g@statiorand premating periods At necropsythymus size
was decreased at 250 mg/tgy (weight data nohcluded. Two females showed resorptions.
The total number of live pups and pup body weights were significantly lower (p<0.01) at 50
mg/kgday. At 250 mg/kgday, amly one femalalelivered a litter. The number of implantation
sites in females of this group were significantly lower (p<0.01) tharcontrols suggesting
increased prémplantation loss. At 50 mg/kday, the number of total and liveips on lactation
day 0 was decreaséo<0.01)and pup body weights we lower(p<0.05) than that of the
controlson lactation days 0 and None of the pupfom the ony litter that wasdelivered,
survived to lactation dag at 250 mg/keday. There wereo differences in gestation length,
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external pup alterations or the proportion of males on lactation day Oaandry all doses and
the controls

LOAEL (maternal toxicity) = 50 mg/kg-day (based on decreased body wesgand body
weight changés

NOAEL (maternal toxicity) = 0.1 mg/kg-day

LOAEL (developmental toxicity) = 50 mg/kg-day (based ormecreased number of total and
live pupsand decreased pup body weights

NOAEL (developmental toxicity) =0.1 mg/kg-day

[Note: In this studyalthoughlessemumberof animalédoseare used than thoseegemmended
by the guidelines, the study generated sufficient information to assess maternal and
developmental toxicity. Therefore, it is considered adequate to include in this hazard
assessmeit.

3)

Sample 1-ARC 2-ARC 3-ARC 4-ARC 5-ARC 6-ARC 7-ARC

83366 (%) (%) (%) (%) (%) (%) (%)
0.10 2.50 5.10 2.50 1.30 0.9 0.10

Wt. % of PACs (polyaromatic compounds) that havedromatic rings in the Aromatic Ring Class

Pregnant Spragdawley ratg10/dosewere administere@ASRN6474181-7 (Heavy Coker

Gas Oil (HCGO); Heavy fermal Cracked DistillatéCRU No0.83369) at 0, 8, 30, 12550
mg/kg-day daily on to shaved intact sitesaippedbacks on gestation days 9. The

application sites were not occluded; the angwagre fitted with Elizabethan collars during the
exposure periodEach female was sacrificed on day Zar each dam, viability and clinical

signs of toxicity were monitored and body weight and food consumption measurements were
taken Blood samples we collected for evaluation of clinical chemistry parameters.
Observations in pups included signs of toxicity, mortality, body weight on lactation @augsi0
and sexatio. At necropsy, gross observations were made; numbers of resorptions and
implantaton sites were recorded; and external examinatbpsipswere conducted.

There wereno mortalities Moderate to severe skin irritation was seen at all dogaginal

bl eedi ng was n 80mgkiday.Mean hodym@ighss, bady we@@ht gaj

uterine weights and net body weights were decreased inadedeat ed manner at O
daythroughout most of the gestation periddo od consumpti on was- decr ea
day. AtO 1 2 5 -dayghyrkug weights were lower achieving a stiital significance

(p<0.(®). Pale lungs were seen in treated animalssolute liver weights were significantly

(p<0.(6) reduced a250mg/kg-day. The relative liver weights were highg<0.0l)at O 125
mg/kg-day. The gravid uterine weights were deased inadosee | at ed manner at C
day achieving a statistical significance at >125 mglag. The numbeof dams with all

resorptions, the number of resorptions and litter size were adversely affected irrelalede

manner at -déylThére wagah idication of deselated hepatotoxicity as

characterized by increases in serum aspartate amino transferase and sorbitol dehydrogenase
activities. A significant decreas@<0.05to p<0.01) n mean f et al bod2rp wei gh
mg/kgday. At these doses, crowmump length was significantly reduced in female fetuses.
External fetal examination showeedayaonafdtal ght i n
basis only (one fetus with edema, one fetus with a slightly reduced lowanghone dead fetus

with microganthia). The soft tissue examination did not reveal any statistically significant
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increase in anomalies. Some skeletal variations, mostly unossified or incompletely ossified
bones, were seen at &&kgday.gher incidence at
LOAEL (maternal toxicity) = 30 mg/kg-day (based orvaginalbleeding decreased body
weightsand food consumptign

NOAEL (maternal toxicity) = 8 mg/kg-day

LOAEL (developmental toxicity) = 125mg/kg-day (basedon increaseé number and percent
resaptions decreased fetal body weight and cresump length, increased fetal anomalies
NOAEL (developmental toxicity) =30 mg/kgday

[Note: In this studyalthoughlessemumber of animalsloseare used than thoseegemmended
by the guidelines, the studgnerated sufficient information to assess maternal and
developmental toxicity. Therefore, it is considered adequate to include in this hazard
assessmeit.

012

(4)

Sample 1-ARC 2-ARC 3-ARC 4-ARC 5-ARC 6-ARC 7-ARC
CRU No. (%) (%) (%) (%) (%) (%) (%)
86181 0.25 2.48 12.4 7.44 2.48 0.50 0.0
Wt. % of PACs (polyaromatic compounds) that havedromatic rings in the Aromatic Ring Class

Pregnant SpragdRawley ratg15dose) were administerétASRN6474181-7 (Heavy Coker
Gas Oil (HCGO); Heavy (CRU No6881) at 0, 8, 30, 125, 250 mg/dpy daily on to shaved
intact sites on clipped backs on gestation daiyd 9. The application sites were not occluded;
the animals were fitted with Elizabethan collars during the exposure period. For each dam,
viability and dinical signs of toxicity were monitored and body weight and food consumption
measurements were takelBach female was sacrificed on day Zlood samples were collected
for evaluation of clinical chemistgnd hematologparametersGross examinationfargans

was conducted; thymus and liver were weighed; the number of corpora lutea per ovary and
gravid uterus weight were recorde@bservations in pups included signs of toxicity, mortality,
body weight on lactation daysahd4 and sexatio. At necrgsy, gross observations were made;
numbers of resorptions and implantation sites were recorded; and external examirigtigrss
were conducted.

There were no mortalitiesSlightto severe skin irritation was seen at all doses. Vagaaal

dischargevas not ed i n a rdaymith inereasing inad8néeOme demaladosed

at 250 mg/kedaywas sacrificed in a moribund condition on GD 16 with severe vaginal red
discharge.Mean body weightgat all doses)body weight gains and net body weighvisre

decreased in a doselated manner throughout most of the gestation pacbdving a statistical
significance atB0 mg/kg-day. Food consumption was decreasedlbtloses with the amount of

reduction increased witlheincreasing doseAbsolutethymus weights wersignificantly

decreaseat al | doses achieving a -da(paxd05®p<0.61a | sign
and relative thymus weights were decreased in addged manner; achieving a statistical

signi fi can c eayaAbsol@di@Bveights ivdregsignificantly decreased (p<0.01) at

250 mg/kgday, mean relative liver weights were significantly increased (p<0.05 to p<at01)

O1 25 ay/Tkeggravid uterine weights were decreased inadasd at ed manner at
mg/kg-day achieving a statistical significance at >125 mglag. The number of dams with

resorptions, thenean percermesorptions and litter size were adversely affeateal doses,
significantly(p<0.01)a t O 1 2 Hlay. nsgnielofghe hematological pareters were affected
(segmented neutrophils, lymphocytes and monocytes). The changes in clinical chemistry
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parameters were comparable with the normal range epregnant animals. Fetal body weights
were significantly decrmmgkgdayd Thene wae nd sgnificant p < 0 .
findings following the gross examinations of fetuses. Fetal skeletal examinations showed a
statistically significant increase in incompletely ossified or unossified sternebrae at 8dag/kg
Isolated incidences ofariations and malformatiofisnot doserelated were seen during the
fetal visceral evaluations.

LOAEL (maternal toxicity) = 8 mg/kg-day (based on decreased body weigbtsdy weight
gainand food consumptign

NOAEL (maternal toxicity) = not established

L OAEL (developmental toxicity) =8 mg/kg-day (based on increasedeannumber and

percent resorptionskeletal variations

NOAEL (developmental toxicity) =not established

[Note: In this studyalthoughlessemumber of animalsloseare used than thosesemmended
by the guidelines, the study generated sufficient information to assess maternal and
developmental toxicity. Therefore, it is considered adequate to include in this hazard
assessmeit.

(5)

Sample 1-ARC 2-ARC 3-ARC 4-ARC 5-ARC 6-ARC 7-ARC

86193 (%) (%) (%) (%) (%) (%) (%)
0.84 2.94 0.38 0.00 0.00 0.00 0.00

Wt. % of PACs (polyaromatic compounds) that havedromatic rings in the Aromatic Ring Class

Pregnant SpraguPawley ratg15/dose; 14/controlvere administere@ASRN6474181-7

(Heavy ker Gas Oil Visbreaker Gas Oil (VGQ) B Mittelol (CRU No. 86193)) at 0, 30,

125, 250 mg/kglay daily on to shaved intact sites on clipped backs on gestation ddys 0

The application sites were not occluded; the animals were fitted with Elizatwethens during

the exposure period. For each dam, viability and clinical signs of toxicity were monitored and
body weight and food consumption measurements were taken. Each female was sacrificed on
day 20. Gross examination of organs was conductedutimder of corpora lutea per ovary and
gravid uterus weight were recorded. Observations in pups included signs of toxicity, mortality,
body weight on lactation daysahd4 and sexatio. At necropsy, gross observations were made;
numbers of resorptiorend implantation sites were recorded; and external examinations were
conducted.

There wereno mortalities Slight to severe skin irritation was seen at all doses. Mean body
weightswere not affected by treatment; howevbndy weight gainsvere signifcantly

decreased (p<0.05) at 250 mgfitay. No significant differences in food consumption values at
any dose and there were no treatrretdted, significant findings at necropsy of females.

Although not statistically significant, there was a doseed increase in resorptions. Dams

with resorptions and percent graplantation loss were higher at 250 mgtkay when compared

with controls. There were no differences in fetal body weights from the exposed animals and the
controls. Therewere isolatedncidence of variations and malformations during external
examination of fetuse§leshy tab tip of tail (in one fetus at 125 and one at 250 gy
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protruding tongue in one fetus at 250 mgday). Based on low incidence and no dose
response, thesdservations were considered not to be treatment related.

LOAEL (maternal toxicity) = 250mg/kg-day (based on decreased body weigaing

NOAEL (maternal toxicity) = 125mg/kg-day

NOAEL (developmental toxicity) =250mg/kg-day (highest dose tested)

[Note: In this studyalthoughlessemumber of animalsloseare used than thoseecemmended
by the guidelines, the study generated sufficient information to assess maternal and
developmental toxicity. Therefore, it is considered adequate to include in taisiha
assessmeijt.

(6) Pregnant Spragtieawley rats (15/dose) were administe@SRN6474181-7 (Coker

Heavy Gas Qil) at 0 (sham control), 8, 30, 125, 250 mg&ygdaily on to the shorn sites on
gestation days

07 19. The application sites were not tuwded; the animals were fitted with Elizabethan collars
during the exposure period. For each dam, viability and clinical signs of toxicity were monitored
and body weight and food consumption measurements were taken. Each female was sacrificed
on day 20.Blood samples were collected for evaluation of clinical chemistry parameters. Gross
examination of organs was conducted; thymus and liver were weighed; the number of corpora
lutea per ovary and gravid uterus weight were recorded. The number and lotation
implantations and live and dead fetuses were recorded. Observations in pups included signs of
toxicity, mortality, body weight on lactation days O and 4 and sex ratio. Skeletal examinations
and examination of soft tissue abnormalities for pups wanducted.

There were no mortalities. Slight to severe skin irritation was seen at all doses. Vaginal red

di scharge was not e dayiwith inereasimyanticence. tThe@& Bodymg / k g
wei ghts wer e de edaymehevwndastiatst @@ I mg/ikgni f-dlag.ance a
Food consumpti on wa s-day. eCtinica chenestty paramet&dwele mg/ k g
affected only at 250 mg/kday as follows: decreased triglycerides (52%), increase albumin,

(36%), A/G ratio (33%), inorganic psphorus (43%) and iron (2.5 times the control). At

necropsy, absolute thymus weights were significantly decreased at all doses achieving a
statistical si gnday Absdutediver waights Werelin2réasech gnd kelgtive

liver weights weralecreased. The number of dams with all resorptions were increased (50%) at

250 mg/kgday (50%) and the number i@&sorptionsvere increased at 125 mgfkgy. There

were decreases in litter size, fetal body weights and ecromnmp | engt h-daytTheD1 25 mc
external examinations of p-dgy.sThesahomaliesdncladedo mal i e
reduced (shortened) lower jaw and edema. Displacement of esophagus and distension of the

uterus were also observed. Isolated incidences of variations aratmatibns were seen during

the fetal visceral evaluations.

LOAEL (maternal toxicity) = 125 mg/kg-day (based on decreased body weights, body weight

gain, decreased liver and thymus weights and effects on clinical chemistry parameters)

NOAEL (maternal toxi city) = 30 mg/kg-day

LOAEL (developmental toxicity) = 125 mg/kgday (based on decreased pup body weight,

litter size; increased number and percent resorptions, external anomalies)

NOAEL (developmental toxicity) = 30 mg/kgday

[Note: In this studyalthough lessemumber of animalsloseare used than thosegemmended

by the guidelines, the study generated sufficient information to assess maternal and
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developmental toxicity. Therefore, it is considered adequate to include in this hazard
assessmeit.

Subategory VIII: Reformer Residual

No data.

Genetic Toxicityi Gene Mutation
In vitro

Subcategory I: Residual Fuel Oils
Fuel oil, No. 6(CASRN 6855300-4)

(1) In an Ames assagalmonella typhimuriurstrains TA1535, TA1537, TA1538, TA98 and
TA100were exposed to CASRN 685884 (Fuel Oil No.6; also called as Jet Fuelad)
concentrationsf 20,000 andt0,000ug/plate with and without metabolic activation. Both
positive and negative controls weneluded in the assayControls responded appropebt
Cytotoxicity information is unclearUnder the conditions of the assay, Jet Fuel A did not exhibit
a positive responga any strainwith or withoutmetabolic activation Additional details are

from TSCATS (OTS0536509).

CASRN 6855300-4 was not muiagenic in this assay.

(2) In a forward mutation assay,amse lymphoma celid.5178Y) were exposed to CASRN
6855300-4 (Fuel Oil No.6; also called as Jet Fuelad)concentrations ranging from 25 to 200
png/mL with metabolic activation and from 100 to 240@/'mL without metabolic activation.
Positive controls responded appropriateBytotoxicity information is unclearFuel oilNo. 6 or
Jet Fuel Awas mutageniwith metabolic activation Additional details are from TSCATS

(OTS0536509).
CASRN 6855300-4 was mutagenic in this assay.

Subcategory Il: Atmospheric Residual

No data.

Subcategory lll: Atmospheric Distillate

No data.

Subcategory IV: Vacuum Residual

Residues (petroleum), vacuu(@ASRN 6474156-6, supporting chemical)

() In anin vitro gene mutation tesk/louse lymphoma celid.5178Y) were exposed tGASRN
6474156-6 (Residues (petroleum), vacuiimas tested in at concentration90962.5, 125, 250,
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500 or 1000 nL/mlwith and withoutmetabolic activation. There was no evidence ofagenic
activity under noractivation conditions. However, with metabolic activation there was an
indication of weak activity.This study summaryvasreported in thedPV Hazard
Characterization for thasphalt Category.

CASRN 6474156-6 was mutagenic inthis assay.

Subcategory V: Vacuum Distillate
No data.
Subcategory VI: Cracked Residual

Clarified oils (petroleum), catalytic crackeCASRN 6474162-4)

(1) Iin anin vitro gene mutation tesklouse lymphom&5178Y cellswere exposed t€ASRN
6474162-4 (Clarified oils (petroleum), catalytic cracked (API-8%)) n at concentrations of
0.0617 1000 nL/mL. The test substance appeared miscible in the assay medium without
activationfrom 0.0611 31.3nL/mL but a brown precipitate was noted at the top cotmagons
from 62.5 to 100 nL/mL. Under neactivation conditions, weak mutagenic activity was noted.
In the presence of metabolic activation, a ddspendent increase in the mutant frequency was
observedt concentrations 0.977 nL/mL. Both positiveand negative controls responded
appropriately.

CASRN 6474162-4 was mutagenic in this assay.

(2) In a forward mutation assay, Chinese hamster ovary cells were exp@s&8RN 64741
62-4 (Clarified oils (petroleum), catalytic cracke@lérified slurry oi)) atconcentrationsf 0.1,
1, 3, 10 and 30 pg/mL without$activation and 0.1, 1, 10, 100 and 200 pg/mL wih S
activation. No doséependent increase in the mutant frequencies was nBt#H.positive and
negative controls responded appropriately.

CASRN 6474162-4 wasnot mutagenic in this assay.

Subcategory VII: Cracked Distillate

No data.

Subcategory VIII: Reformer Residual

No data.

In vivo

Subcategory VI: Cracked Residual
No data.
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Genetic Toxicityi Chromosomal Aberrations
In vitro

Subcategory ko VIii

No data.

In vivo

Subcategory I: Residual Fuel Oils

Fuel oil, No. 6 (CARN 6855300-4)

In abone marrow cytogenetassay male albino SpraguBawley rats (5/dose) were exposed to
CASRN 6855300-4 (Fuel Oil No.6; also calledsalet Fuel Ayia inhalation at 0, 400 or 1000
ppm 6hours/day, 5 days/week for up to a total of 20 exposures (only 5 exposures for the 400
ppm group).Under the conditions of the study, Jet Fuel A showed the ability to produce
structural aberrations imbe marrow cells in ratsAdditional details are from TSCATS
(OTS0536509).

CASRN 68553004 induced chromosomal aberrations in this assay.

Subcategory V: Vacuum Distillate

Residues (petroleum), heavy vacuum (GRS 6474157-7)

In a micronucleus assawts (10/sex, traimot specified) were exposed@ASRN 6474157-7
(Residues (petroleum), heavy vacuyudeavyVacuumGasQil) via the dermal route at 30, 125,
500 or 2000 mg/kdpw/day daily, 5 days/week for 13 weekst the end of 14 weeks exposure,
the ammals were killed anthone marrow cells frorfemurs wee taken from 5 animals/sex/dose
(except forfemales treated d25 mg/kgday andmales treated &000 mg/kgday). There were
no difference between the control values and the treated groups for fuohatic erythrocytes
(PCEs)normochromatic erythrocytéBICES) ratios percent micronucleated PCEs or percent
micronucleated NCEs.

CASRN 6474157-7 did not induce micronuclei in this assay.

Subcategory VI: Cracked Residual

Clarified oils (petroleum), catlytic cracked(CASRN 6474162-4)

In mammalianbonemarrow chromosomeberrationtest SpragueDawley ratg10/sex/dose)

were exposed t6ASRN 6474162-4 (Clarified oils (petroleum) catalytic cracked (API-85))

via gavage at 0.1, 0.3 or 1 gfkgy for 5days. After the exposure and an intraperitoneal

injection of colchicine, the animals were killed, bone marrow smears were prepared, stained and
chromosomal aberrations were scoréd.all doses the number of bone marrow cells with
chromosomal aberratiomsd not differ from those for the negative contr@he positive control
responded appropriately.

CASRN 6474162-4 did not induce chromosomal aberrations in this assay.
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Other Information
Subcategory VI. Cracked Residual

Clarified oils (petroleum), cadlytic cracked (CAS No. 6474%62-4)

() In a sister chromatid exchange assaguse embryo cellwere exposed to

CASRN 6474162-4 (Clarified oils (petroleum)atalytic cracked (API1 815)) at 1, 2, 6 or

9 ¢ g/ mL metabalidactivation and 10, 30, 100 or 300 pg/mL witletabolicactivation.

Both positive and negative controls were run. Positive controls responded appropriately. Sister
chromatid exchanges were increased in the presence of metatiniation, but not in the

absence of activation.

CASRN 6474162-4 induced sister chromatid exchange in this assay.

(2) In anin vitro unscheduled DNA syntheqi§DS) assayprimary hepatocytes cultures (from
F-344 rats) werexposed t&CASRN 6474162-4 (Clarified Slurry Oil;Clarified oils
(petroleum), catalytic crack®dat0.5 to 100 @/mL. Cytotoxicity was seen at 500 and 1000
pg/mL. Unscheduled DNA synthesis was elevatethpared tdhat in the solvent control.
CASRN 6474162-4 inducedUDS in this assay.

(3) In arotherin vitro UDS assayprimary rat hepatocyte culturegere exposed to

CASRN 6474162-4 (Clarified Slurry Oil;Clarified oils (petroleum), catalytic crackgat
concentrations ranging from 1 x 46 1000 pg/mL. Both positive and reiye controls were
run. Positive controls responded appropriatdlje presence of @oseresponsgpositivenet
grain count and increased number of cells in repair indicatéhthaest substanee genotoxic.
CASRN 6474162-4 induced UDSin this assy.

(4) In an unscheduled DNA synthesis assay, Fischer 344 male rats were exposed to

CASRN 6474162-4(clarified oils (petroleum), catalytic crackeda gavage at 50, 200 or

1000 mg/kg at 2 and 12 hours prior to sacrifice. Primary hepatocyte culteresitained from

the livers of treated rats. Unscheduled DNA synthesis was elevated above that in the solvent
control.

CASRN 6474162-4 induced UDS in this assay.

92



Environmental Protection Agency March2012
Hazard Characterization Document

In the dominant lethal assayata Crl:CD(SD)BR VAF/Plus rats (10/dose) were administered
percuaneous doses of CASRN 64782-4 (Clarified slurry oil) at 0, 0.1, 1.0, 10, 50 and 250
mg/kg-day for 70days before a sevday cohabitation period with untreated virgin female rats.
Two female rats were assigned with each male rat. The femaleer@sot administered the

test substance. The male rats were observed for viability and clinical signs of toxicity, signs of
irritation; and body weight and food consumption were recorded. The male rats were sacrificed
after completion of the cohabitati period. The testes, epididymides, seminal vesicles, prostate
gland, pituitary gland and brain were weighed. The left testis and epididymis were used for
evaluation of the spermatozoa, testicular spermatid count and concentration, and cauda
epididymalspermatozoa count, concentration and motility, and evaluation of the epididymal
fluid for debris and unexpected cell typesheTight testis, epididymis, seminal vesicle, prostate
gland, pituitary gland and gross lesions were processed for histopathbegmination.

The females were examined for viability and clinical signs of toxicity. Body weight and food
consumption were recorded. On day 14 of gestation, the females were sacrificed and a gross
necropsy was performed; the uterus was examingarégnancy, number and distribution of
implantations, early resorptions and live and dead embryos. The number of corpora lutea in each
ovary was recorded for the ngnegnant females.

No deaths and no skin reactions were caused by the test substanoereAse in a number of

pale rats was seen a 50 and 250 mgl&xg One rat at 250 mg/dapy had small, pale seminal
vesicles and prostate and small pituitaDecreased absolute prostate wesgliere seen at

010 nmdpy Khgre was areduced bodyiwg ht g ai n -dayt AbSdlute anu elativey
food consumption was r educ@ay. Mapngandferélityt o p<0. 0
parameters were unaffected by the treatment. The females assigned to cohabitation with male
rats were unaffected ligeatmenin relation to clinical signs, necropsy observations or average
body weights, body weight gains or food consumption values. Litter averages for corpora lutea,
implantations and live embryos; resorptions were not significantly different amodggbe

groups. There were no dead embryos and no dams resorbed all conceptuses.

CASRN 6474162-4 did not induce dominant lethal mutation in this assay.

Additional Information
Skin Irritation
Subcategory I: Residual Fuel Oils

Fuel oil, No. 6 (CARN 6855300-4)

New Zealand White rabbits (3/sexgre administeredir different samples of undiluted

(0.5 mLeacl) CASRN 6855300-4 (Heavy Riel oil, No. 6 API 786, 787, 788, 792;) to the
intact and abraded skin e&ch rabbitinder occluded condans for 24 hoursAfter 24 hours,

any excess test substance was removed by wiinghema and edema wasnimal for three
sampleqAPI 786, 787 and 788). Sample API 72 caused severe erythema in one rabbit that
was resolved by 72 hours. In anatheimal APl 79-2 causedninimal erythema at 24 hours but
its severityincreased by 72 hours. The averagenary irritation scores were 0.35, 0.73, 0.27
and 1.54 for API 78, 787, 788 and 792, respectively.
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CASRN 68553004 was irritating to rabbit skin in this study.
Subcategory Il: Atmospheric Residual

Residues (petroleum), atm. tower (CRN 6474145-3)

New Zealand rabbits (6, sex not indicate@ye administere@.5 mL of undiluted

CASRN 6474145-3 (Residues (petroleum), athower, Atmospheriaesidue)o the intact skin
under occluded conditions for 24 hours and observed for 7 days after appliéstam.

24 hours, any excess test substance was removed by wifdegna was observed in all animals
after 24 hours Erythema was observed afi® hours; howevetit could not be assessed
properlydue to the staining nature of the tegbstance The primary irritation score was 3.5.
CASRN 6474145-3 was irritating to rabbit skin in this study.

Subcategory lll: Atmospheric Distillate

Dieselfuel No. 2 (CASN 6847634-6, supporting chemical)

In thed-week studyn SpragueDawley rats described previously in tteeute dermal toxicity
section skin irritamli/kgdayoccurred at OO0.5
CASRN 6847634-6 was irritating to rat skin in this study.

Subcategory IV: Vacuum Residual

Residuegpetroleum) vacuun{CASRN 6474156-6, supporting chemicgl

Six New Zealand rabbitéex not reported) were administered 0.5 mL fodiluted

CASRN 6474156-6 (Residues (petroleum) vacugimo intact and abradedtis under occluded
conditions for 24 hours and observed for 7 days. At 24 and 72 hours after application, erythema
wasseen. However, due tarkstaining of the skin at the application site, it was difficult to

assess erythema properly. The primariaition index was 0.L8Edema was not observed at

either abraded or intact skin sites. Signs of irritation had resolved by day 4.

CASRN 6474156-6 was irritating to rabbit skin in this study.

Subcategory V: Vacuum Distillate

Residues (petroleum), heawsacuum (CARN 6474157- 7)

Rabbits (3/sex, unspecified straimjere administered 0.5 mL ohdilutedCASRN 6474157-7
(Residues (petroleum), heavy vacugas oi) to six sites orthe right and left flanks of each
under occlude@ hours and 24 hourandnon-occluded(24 hours)conditions After 24 hours,
any excess test substance was removed by wigingnals were observed for 7 days after
application. At 24 hours, irritation scores ranged f@&for occludedsites and.7 for non
occludedsites

CASRN 6474157-7 was irritating to rabbit skin in this study.

Gas oils (petroleum), hydrodesulfurized heavy vacuum (BANS5474286-5)

New Zealand White rabbits (3/sexgre administered 0.5 mL ohdiluted CASRN 647486-5
(Hydrosulfurized heavy vacuum gas) to the intact and abraded skinezch rabbitinder
occluded conditions for 24 hours. Animals were observed for up to Gttayspplication
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Very slight to welldefined erythema was observed during the course of the study. By day 6, all
irritation scores were zero. The average primary irritation index was Bdditional details are
from TSCATS (OTS0513402).

CASRN 6474286-5 was irritating to rabbit skin in this study.

Subcategory VI. Cracked Residual

Clarified oils (petroleum), catalytic @acked(CASRN 6474162-4)

Six rabbits (unspecified straimyere administered 0.5 mL ohdilutedCASRN 6474162-4

(Clarified oils (petroleum), catalytic cracked (API-&%)) to intact and abraded skin @ach
rabbitunder occluded conditions for 24 hoursimaals were observed for 7 days after

application. After 24 hours tk treated skin was wiped to remove any residue of the test
substanceThe primary irritation indeyased on 24 and 72 hours scas@s 0.2. The irritation
increased gradually on thedatobservation days. It is concluded in the robust summary that the
tarlike nature of the test substance, it was not all removed from the application sites following
the 24hour exposure period. The remaining test substance was probably responsiitde for
increased dermal irritation observed at the 7 day observation period.

CASRN 6474162-4 was irritating to rabbit skin in this study.

Subcategory VII: Cracked Distillate

Cracked distillate (CABN 6474181-7)

(1) Six New Zealand White rabbi{sex notreported) were administered 0.5 mL oidiluted

CASRN 6474181-7 (Cracked distillates) to intact and abraded skieaxfh rabbitinder

occluded conditions for 24 houréfter 24 hours the treated skin was wiped to remove any

residue of the test substancehe primary irritation index was 5.1 for intact skin and 5.6 for

abraded skin. Erythema and edema were observed for both intact and abraded skin immediately
following exposure.

CASRN 6474181-7 was irritating to rabbit skin in this study.

(2) Six ralbits (3/sex; strain not reported) were administered 0.5 mL of undiluted

CASRN 6474181-7 (Visbreaker Gas Oils, 3 samiedisbreaker HGO, Vis gas oil VIBRA and

VB Mittelol) to intact and abradeskin sites (total six sites on each rabbit). The three sites

the right flank were abraded and the three sites olethiéank remained intact. The anterior

and middle test sites were occluded and the posterior sites were left unoccluded. Following a
4-hour exposure period, the anterior sites were wipednmve excess test substance and after

24 hours, the middle and posterior sites weiped of excess test substance and were evaluated
for irritation. Average 4hour (occluded) erythema and edema scores were 1.3t0 1.9 and 1.0 to
1.2, respectively. Averag24hour (occluded) primary irritation index was 2.4 to 3.6.

CASRN 6474181-7 was irritating to rabbit skin in this study.

(3) Sx New Zealand White rabbi{sex not reported) were administered 0.5 mLrafiluted
CASRN 6474181-7 (Vacuum tower bottom)go intact and abraded skin efch rabbitinder
occluded conditions for 24 houréfter 24 hours the treated skin was wiped to remove any
residue of the test substandewas difficult to read erythema due to the staining of the skin at
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the applicatio sites; the erythema was scored adjacent to the patch teStrst@rimary
irritation index wa<.18
CASRN 6474181-7 wasnot irritating to rabbit skin in this study.

Eye Irritation
Subcategory I: Residual Fuel Oils

Fuel oil, No. 6 (CARN 6855300-4)

Nine New Zealand rabbits weirgstilled 0.1 mLof undilutedCASRN 6855300-4 (Heavy fuel

oil) on the everted lower eyelid of the right eyEhe test eyes of three rabbits were rinsed with
warm distilled water for 1minutes following 30 seconds exnpasThe test eyes of other rabbits
remained unwashed. cOlar irritation was observed at 24, 48 and 72 hours after treatifreunt.
different samples (API 78, 787, 788 and 792) were tested following the same protgdor

two samples the observatiperiod wa extended until no irritation was seelntitation was
scored by the method of Draiz&he average 2four irritation scores ranged from 2.67 to 7.67
for washed eyes and 4.0 to 7.33 for unwashed eyes.

CASRN 6855300-4 was irritating to rabbit eyes in this study.

Subcategory II: Atmospheric Residual

Residues (petroleum), atmospheric (CRIS 6474145-3)

Three male New Zealand White rabbits wiersilled undiluted(0.1 mL) CASRN647445-3

(Residues (petroleum), atmosphéiitthe conjunctivakac of the right eye and ocular irritation

was observed at 1, 24, 48 and 72 hours. There was no evidence of damage to the iris. Average
eye irritation scores at 28d 72 hourswere 0

CASRNG6474145-3 was not irritating to rabbit eyes in this study.

Subcategory 1V: Vacuum Residual

Residues (petroleum), vacuu(@CASN 6474156-6)

Twelve New Zealand White rabbits wenstilled undiluted(0.1 mL) CASRN 646466-6
(Residues (petroleum), vacudionto the corneal surface of the right eye and ocular ioitati
was observed at 1, 24, 48 and 72 hours after treatment and again at 4, 7, 10ayrsdafier
treatment. Half of the treated eyes were flushed with watér3@0seconds aftenstillation of
the test substancdrritation was scored by the methodufize. Conjunctival redness and
swellingwere observed No corneal opacity or iritis was observethe test substance was Ron
irritating in unrinseceyes and minimally irritating in rinsed eyes.

6464156-6 wasnot irritating to rabbit eyes in this study.

Subcategory V: Vacuum Distillate
Residues (petroleum), heavy vacuy@ASRN 6474157-7)

Six rabbits (3/sex; strain not reported) werstilled 0.1 mL ofundilutedCASRN 6474157-7
(Heavy vacuum gas ojl)nto the conjunctival sac of the left eye aallar irritation was
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observed at 1, 24, 48 and 72 hours after treatment. Irritation was scored by the method of
Draize. Conjunctival redness and swellimgere observedNo corneal opacity or iritis waeen
Thelrritation scorefor heavy vacuum gasl at 24 hoursvas 10.3

CASRN 6474157-7 wasirritating to rabbit eyes in this study.

Gas oils (petroleum), hydrodesulfurized heavy vacuum (BNS5474286-5)

Six New Zealand White rabbitsere instilled 0.1 mL o€ASRN 6474286-5 (Hydrosulfurized

heaw vacuum gas djlin to the right eys the left eyes served as controls. Test eyes remained
unwashed and rabbits were observed for up to 7 days. Positive ocular responses were observed
at 1 and 24 hours, but all symptoms resolved by 72 hours. Theya@raize scorat 24 hours

was 12.6.Additional details are from TSCATS (OTS0513402).

CASRN 6474286-5 was irritating to rabbit eyes in this study.

Subcategory VI: Cracked Residual

Clarified oils (petroleum), catalytic cracked (CAB 6474162-4)

Ninerabbits (sex and strain not noted) wirgilled 0.1 mLof undilutedCASRN 6474162-4
(Clarified oils (petroleum), catalytic cracked (API-&%)) to the corneal surface of one eye and
ocular irritation was observed at 1, 24, 48 and 72 hours and 7 daysedtment. After

30 seconds, the treated eyes of three rabbits were washed with water for 1 Eyestef the

other 6 rabbits were not washedritation was scored by the method of Draize. The presence of
brown or light brown test material wastiteable at the observation and scoring. Signs of
irritation abated by 24 hours, after which time, eyes were normal.

CASRN 6474162-4 was irritating to rabbit eyes in this study.

Subcategory VII: Cracked Distillate

Cracked distillate (CABN 6474181-7)

(1) Twelve New Zealand White rabbits (sex not noted) westlled 0.1 mLof undiluted
CASRN 6474181-7 (Cracked distillatesF97-01) onto the corneal surface of the right eye and
ocular irritation was observed at 1, 24, 48 and 72 hours and 7 daysestterent. In half of the
rabbits, the treated eyes were flushed for 1 minute with lukewarm wadejunctival redness
and swelling were observedll signs of irritation cleared by 72 hours.

CASRN 6474181-7 was not irritating to rabbit eyes in this gudy.

(2) Six rabbits (3/sex; strain not reported) were instidedmL ofundiluted

CASRN 6474181-7 (Visbreaker gas oils, 3 samplegisbreaker heavy gas oil, Vis gas oll
VIBRA and VB Mittelol) into the conjunctival sac of the left eye and oculataition was
observed at 1, 24, 48 and 72 hours after treatment. Irritation was scored by the method of
Draize. Conjunctival redness and swelling were observed. No corneal opacity or irgisenas
Irritation scors at 24 hoursvere 1.7 to 5.3

CASRN 6474181-7 was irritating to rabbit eyes in this study.
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Sensitization
Subcategory I: Residual Fuel Oils

Fuel oil, No. 6 (CARN 6855300-4)

(1) Ten Guinea pigs (sex not indicated) were administered 0.6fmhdiluted

CASRN 6855300-4 (four different keavy fueloil samples (AP1 7&, APl 787, AP1 788 and

API1 79-2)) to shorn skin for 6 houfday, once a week for 3 weeksder occluded conditions
(Induction phase) After a 2week rest period, the treated animals were challenged with 0.5 mL
of undilutedheavy fueloils on differentapplication sites DinitrochlorobenzenedNCB) in

ethanol was used a positive control. Skin reactiosre @wraded for erythema and edema 24
hours after each dos@hree of the samples (API & APl 788 and APl 792) werenot skin
sensitizers since the degree of response to the challenge dose was less than that for the positive
controls. One sample (API Y8 was mildly sensitizing.

CASRN 6855300-4 was sensitizing to guinea pigs in this study.

(2) Six Guinea pigs (sexot indicated) were administered 0.5 wiLundiluted

CASRN 6855300-4 (heavy fuel oil (F74-01) tothe shavedskin, for 6 hours/day, once a week

for 3 weeksunder occluded conditions (Induction phase). Aftenee2k rest period, the treated
animals werehallenged with 0.5 mL of undiluted heavy fuel oils on different application sites.
DNCB in ethanol was used a positive control. Skin reactions were graded for erythema and
edema 24 and 48 hours after each induction and challenge@oseg the indution phase,

only 4 out of 10 anirds hal severity of0 - 0.4 compared to 10 out of positive controbnimals

with severity2.37 3.1. Treated animals did not show any signs of irritation during the challenge
phase.

CASRN 6855300-4 was not sensitizinga guinea pigs in this study.

Subcategory Il: Atmospheric Residual

Residues (petroleum), atm. tower (CRN 6474145-3)

Ten guinea pigésexnot reported) were administered 0.5 mL of undilUB®BRN 6474145-3
(Atmospheric residues (petroleum), atfower, F-132)to shavedskin for 6 hours/day, once a

week for 3 weeks under occluded conditions (Induction phase). AftareeR rest period, the
treated animals were challenged with 0.5 mL of undiluted heavy fuel oils on different application
sites. DNCB in ethanol was used a positive control. Skin reactions were graded for erythema
and edema 24 and 48 hours after each induction and challenge dose. None of the test animals
became sensitized following treatmet.positive control responded appropriately.

CASRN 64741453 was nd sensitizing to guinea pigs in this study.

Subcategory IV: Vacuum Residual

Residues (petroleum), light vacuum (CRSl 6851262-9)

Ten guinea pigs (sex not reported) were administered 0.5 mL of undiluted CASRN@GBS12
(vacuumtower bottoms or vacuum residues) tavad skin for 6 hours/day, once a week for 3
weeks under occluded conditions (Induction phase). Aftewaek rest period, the treated
animals were challenged with 0.5 mL of undiluted heavy fuel oils on differehtafomn sites.
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DNCB in ethanol was used a positive control. Skin reactions were graded for erythema and
edema 24 and 48 hours after each induction and challenge dose. None of the test animals
became sensitized following treatment. A positive comgsponded appropriately.

CASRN 6851262-9 was nd sensitizing to guinea pigs in this study.

Subcategory V: Vacuum Distillate

Residues (petroleum), heavy vacuum (GR$ 6474157-7)

Ten guinea pigs (sex not reported) were administered 0.5 mL of undddNSRN 6474157-7

(Heavy Vacuum Gas Oil, HVGO) to aledskin for 6 hours/day, once a week for 3 weeks under
occluded conditions (Induction phase). After-a&ek rest period, the treated animals were
challenged with 0.5 mL of undiluted heavy fuel oilsdiffierent application sites. DNCB in

ethanol was used a positive control. Skin reactions were graded for erythema and edema 24 and
48 hours after each induction and challenge dose. None of the test animals became sensitized
following treatment. A posite control responded appropriately.

CASRN 6474157-7 was nd sensitizing to guinea pigs in this study.

Subcategory VI: Cracked Residual

Clarified oils (petroleum), catalytic cracked (CAS No. 64782-4)

Ten male Guinea pigs were administered 0.4 munafiluted CASRN 647462-4 (Cracked

residue, API 8115) to slavedskin for 6 hours/day, once a week for 3 weeks under occluded
conditions (Induction phase). After ax&ek rest period, the treated animals were challenged
with 0.4 mL of undiluted heavy flieils on different application sites. DNCB in ethanol was
used a positive control. Skin reactions were graded for erythema and edema 24 and 48 hours
after each induction and challenge dose. None of the test animals became sensitized following
treatment A positive control responded appropriately.

During theinductionphase of the study, dermal irritation included very slight edema and very
slight to well defined erythema. No dermal irritation was exhibited by either the test group or
naive controlgollowing challenge application. A positive control responded appropriately.
CASRN 6474162-4 was nd sensitizing to guinea pigs in this study.

Subcategory VII: Cracked Distillate

Distillates (petroleum), heavy thermal cracked (CRS 6474181-7)

Ten made Guinea pigs were administered 0.5 mL of undiluted CASRN 68714/ (Cracked
distillate) to slavedskin for 6 hours/day, once a week for 3 weeks under occluded conditions
(Induction phase). After a®eek rest period, the treated animals were challemggd).5 mL

of undiluted heavy fuel oils on different application sites. DNCB in ethanol was used a positive
control. Skin reactions were graded for erythema and edema 24 and 48 hours after each
induction and challenge dose. None of the test animadsr®esensitized following treatment.

A positive control responded appropriately.

CASRN 6474181-7 was nd sensitizing to guinea pigs in this study.
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Carcinogenicity
Subcategory VI: Cracked Residual

Clarified oils (petroleum), catalytic cracked (CASON6474162-4)

(1) In a Lifetime Dermal Carcinogenicity/Chronic Toxicity Screening Bioassay, GABRN
6474162-4 (Clarified oils (petroleum), catalytic cracked (API-8%)), diluted in toluene was
applied to the shaved baoksC3H mice (50 malédosg at 0, 0.1, 1 or 10% twice/week for their
lifetime. Vehicle(toluene)and positive controlbenzea-pyrene in tolueneyere also tested.

By week 52, mety-four percent othe high-dose mice died. Neoplasms occurred in all
treatment groups and toluene contrdieveral neoplastic legions were observed in the non
dermal tissues of mice. Stypes of neoplasms weréserved at the dermal test sites in mice of
the treated groups. These included fibromas, papillomas,ngenzas, fibrosarcomas,
squamous cell carcinomas and malignant melanomas; the first three being benign neoplasms.
Metastatidumors(squamous cell carcinoma and fibrosarcomeje observed t  @roup$s
Additional details are from TSCATS (OTS0000426

CASRN 6474162-4 increasel tumor incidencein this study.

(2) During a 28week dermal tumorigenicity bioassay (to asskesnitiation/promotion
potential),5 0 186L(diluted in toluene) CASRN 6474P-4 (Clarified oils (petroleum),

catalytic cracked (API 815)) (was applied to the shaved back ofr8fle CB1 mice twice

weekly for 25 weeks following a piteeatment with Ing/mL dimethyl benzantahracene

(DMBA) for 1 week ad a 2week rest period Negative, vehicle and positive controls were also
tested. Time to first tumor appearance sigsificantlyreduced in treated mice, but the
incidence and total number of clinibabbserved masses increased. However, the incidence of
histologically confirmed neoplas was comparable to controlédditional details are from
TSCATS (OTS0000541).

CASRN 6474162-4 increasel tumor incidencein this study.

Pitch, petroleum, aromQAS No. 68187%8-6)

In a mouse skipainting assayCASRN 6818758-6 (pitch petroleum, aroatic) was applied in
toluene to the shaved backs of 40 male C3H mice at 1850 mg/kg, twicdowde® weeks A
group of 40 additional rats served as vehicle ai@nd another group of 20 rats received
similar treatment with a positive control (~ 5.5 mglienzo(a)pyrenéveek). Based on gross
pathology, treated rats exhibited a greater incidence of malignant tumors than cdriteols.
study hstopathology chaxderized the benign tumors primarily as papillomas and
keratoacanthomas, and the malignant tumors as squamlboarcinomas. Less predominta
neoplastic lesions in the treatedranls were a heangioma, a fibrosarcoma and a basal cell
carcinoma.Additional details are from TSCATS (OTS204860).

CASRN 6818758-6 increasal tumor incidencein this study.

Subcategory VII: Cracked Distillate

Distillates (petroleum), heavy catalytic cracked (CAS No. 646413)
() In a mouse skin painting tesh@hundredemale CD1 mice received 20 mg of
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CASRN 6474161-3 (distillates (petroleum), heavy catalytic crackddrmally 3times/week for
up to 193 days¢sacrificed because moribundjreated mic€81%)developed a greater number
of skin tumorgsquamous cell ecainoma, papilloma, basal cell carcinontiadn control$0.5%)
Additional details are from TSCATS (OTS200438).

CASRN 6474161-3 increasal tumor incidencein this study.

(2) In a mouse skin painting te§€D-1 mice (25/sex) received 20 MASRN 6474161-3 (of
distillates (petroleum), heavy catalytic crackddrmally 3times/week for up to 11 months
sacrificed because moribund]reated mic€80% males and femaledgveloped a greater
number of skin tumorgquamous cell carcinoma, papillontaan contols (1.3% males,
0% females) Additional details are from TSCATS (OTS200438).

CASRN 6474161-3 increasal tumor incidencein this study.

Conclusion:
Subcategory I: Residual Fuel Oils

The acute oral toxicity to rats and acute dermal toxicity to talehCASRN 6855300-4 is low,

while the acute inhalation toxicity to rdtsy CASRN 6847633-5 is moderate.In a 28day
repeateetlose dermal toxicity study in rats with CASRN 684385, the following systemic

effects were observed at the highest tedtesi of 480 mg/kglay: increased liver and spleen
weights and decreased hemoglobin and hematocrit values. The NOAEL is not established. No
data are available for reproductive and developmental toxi€SRN 685530- 4 was not
mutagenic in bacteria bwas mutagenic in mammalian cahsvitro. CASRN 6855300-4

induced chromosomal aberrationga bone marrow celi® vivo. CASRN 6855300-4 was

irritating to rabbitskin andeyes and sensitizing to guinea psf.

Subcategory II: Atmospheric Redual

The acute oraioxicity to ratsandacutedermal toxicity to rabbits dCASRN 6474145-3is low.
Following a 4week dermal exposure of rats to CASRN 644813, no systemic effectsere

noted. The NOAEL is 940 mg/kgay (highest dose tested)atafor reproductive toxicity are

not available. The prenatal developmental toxicity study in rats, via the dermal route with
CASRN 6474145-3, was conducted with lesserer number of ratsl@@ose) than

recommended by the guidelines; but the study is aabkp The study provided LOAELSs of

1000 mg/kgday and NOAELs of 333 mg/kday for both maternal and developmental toxicity.
The maternal effects include a significant decrease in gestational body weights and significantly
increased gestational lengtiihe developmental effects include significantly decreased pup
body weights. No data are available for gene mutation or chromosomal aberrations endpoints.
CASRN 6474145-3 wasirritating to rabbit skin, not irritating to rabbit eyes and-sensitizing

to guinea pigskin.
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Subcategory lll: Atmospheric Distillate

The acute dermal toxicityf CASRN 6847634-6 (supporting chemical streano) rabbits is low.

A 13-week dermal toxicity study conducted in rats with CASRN 68925 (supporting

chemical strem), showed a LOAEL of 125 mg/kgday based on effects on clinical chemistry
(increased BUN, cholesterol, sorbitol dehydrogenase, total protein, globulin and decreased A/G
ratio) and hematology (decreased RBC, hemoglobin, hematocrit and platelets) parandeters
relative organ weights (liver, thymus, adrenals, heart, kidney, spleen). The NOAEL is 30 mg/kg
day. No reproductive toxicity data are available.

A total of five prenatal developmental toxicity studies were performed using both sponsored
chemicas on one supporting chemical; all studies used the dermal route of exposure. In a
prenatal dermal developmental toxicity studyC&XSRN 6841600-4 in rats (25/dose), the
LOAEL for maternal toxicity is 250 mg/kday based on significantly decreased bodigtits

and body weight gains; the NOAEL is 50 mg#lgy. No developmental effects were seen in
this study; the NOAEL for developmental toxicity is 500 mgday (highest dose tested).

In two other prenatal dermal developmental toxicity studies with CASERIN®00-4 using

lesser number of animals (I®/dose) and having different compositions of polyaromatic
compounds (PACSs), the range for LOAELSs for maternal toxicity is 250 to 500 rdgikgnd

that for developmental toxicity is 125 to 150 mgtkay. The raternal effects include decreased
body weight, body weight gain and food consumption. The developmental effects include
decreased pup weights. The NOAELSs for maternal toxicity range from 125 to 150 dag/kg
and NOAELSs for developmental toxicity rangerr "not established" to 50 mghday. In
another prenatal dermal developmental toxicity studgASRN 6878308-4 in rats, conducted
using lesser number of animals {12/dose),the LOAEL for both maternal and developmental
toxicity is 250 mg/keday. Thematernal effects include significant decreases in body weights,
body weight gains and food consumption and developmental effects include significantly
decreased number of total and live pups delivered, decreased pup body weights and incomplete
ossificatio. The NOAEL for maternal and developmental toxicity is 50 mglkg For the
supporting chemical stream CASRN 68959, the LOAEL for maternal and developmental
toxicity is 125 mg/kegday; the NOAEL is 30 mg/kgay. The maternal effects include desezh
body weight, body weight gains and food consumption. Developmental effects include
decreased total and live pups delivered, decreased pup body weights and incomplete ossification.
No data are available for gene mutation or chromosomal aberratignsimisd CASRN 68476
34-6 (supporting chemical stream) was irritating to rabbit skin.

Subcategory IV: Vacuum Residual

There were no data available on either of the two sponsored chemibalscUte oraloxicity to

rats and acute dermal toxicity tdokats of CASRN 647456-6 (supporting chemical stream) is

low; and the acutmhalation toxicity to ratss moderate In the 4week repeatedose dermal

toxicity study of CASRN 647456-6 (supporting chemical stream) in rabbits, the LOAEL of

2000 mg/kgday is based on decreased body weight gains and decreased alkaline phosphatase
activity in male rabbits. The NOAEL is 1000 mg/édgy. No reproductive or developmental
toxicity data are available. CASRN 6478&-6 (supporting chemical stream) was mutagémic
bacteriain vitro. No data for chromosomal aberrations are available. CASRN &&81
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(supporting chemical stream) was irritating to rabbit skin but not to rabbit eyes. CASRN 68512
62-9 was not sensitizing to guinea pig skin.

Subcategory V: Vacum Distillate

Theacute oral toxicity to ratand acute dermal toxicity to rabbits@ASRN 6474157-7 is low.

A 13-week dermal toxicity study in rats with CASRN 647427 showed a LOAEL of 125
mg/kg-day based on effects on hematological parameterse@iad RBC count, hemoglobin,
hematocrit and platelets). The NOAEL is 30 mgdlay. No reproductive toxicity data are
available. A number of prenatal developmental toxicity studies were conducted via dermal
exposure to CASRN 64747-7. In one study imats (25/dose), CASRN 6474/-7 showed a
LOAEL of 75 mg/kgday for maternal toxicity based on significantly decreased body weights
and body weight gains; the NOAEL is not established. The developmental toxicity LOAEL is 75
mg/kg-day based on significdgitdecreased pup body weight, increased incidence of
microphthalmia and delayed ossifications; the NOAEL is not established. In another study in
rats (25/dose), CASRN 6474F-7 showed a LOAEL of 100 mg/kday for maternal toxicity
based on significantlglecreased body weights and body weight gains; a NOAEL of 50 mg/kg
day. The developmental toxicity LOAEL is 250 mgfitgy based on significantly decreased pup
body weight, and increased variations in fetal skeletal ossifications; the NOAEL is 106 mg/kg
day. Several similar studies with CASRN 647877 using lesser number of animals
(10-20/dose) and varying compositions of PACs showed similar effects with LOAELSs ranging
from 150 to 500 mg/kglay for both maternal and developmental toxicity. The range for
NOAELs is 1 to 125 mg/kglay. Additional maternal effects in these studies were vaginal red
discharge, effects on thymus and decreased numbers of implantation sites. In a prenatal
developmental toxicity study in rats via the dermal route with CASRNZ884% conducted

with lesser number of animals (1B/dose), the LOAEL for maternal and developmental toxicity
is 333 mg/kgday based on significantly decreased body weights and body weight gains for
maternal toxicity and significantly decreased pup bodight and dead pups delivered for
developmental toxicity. The NOAEL is 50 mg/kigay. No data for gene mutation are available;
CASRN 6574157-7 did not induce micronuclei when testedvivo. CASRNs 64741457-7 and
6474286-5 wereirritating to rabbit skn and eyeandCASRN 6474157-7 wasnon-sensitizing

to guinea pigkin.

Subcategory VI: Cracked Residual

The acute oral toxicity to rats and acute dermal toxicity to rabb@ASRN 6474162-4 is low.
There were several repeatddse toxicity studiesiirats via the dermal route with CASRN
64741262-4. In a 13week study, a LOAEL of 8 mg/kday was based on effects on the liver and
thymus (increased liver weights and decreased thymus weight and histopathological findings),
body weight and body weight igg, and/or effects on hematology and clinical chemistry
parameters. The NOAEL was not established. Similar effects were seen in sexznal 28
studies with a lowest LOAEL of 10 mg/Aday and NOAEL not established. One of thed2§
studies also showedicroscopic changes in the sksulbacute acanthotic dermatitis, minimal to
severe early multifocal papillomatogekin surface elevation causeghyperplasiaand
enlargement ofontiguousdermal papilla at 2000 mg/kgday. For CASRN 6474159, a 28

day dermal toxicity studynirats resulted in a NOAEL of 210 mg/kay, the highest dose tested.
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A 13-week dermal toxicity study with CASRN 64 780-6 showed a LOAEL of 60 mg/kday

based on effects on liver, adrenals and alanine amino transferase; the NOAEL is not established.
No reproductive toxicity data are available. A dominant lethal assay in rats (treated male rats
mated with untreated females) showed no effects. In a prenatal developmental toxicity study of
CASRN 6474162-4 in rats (24/dose) via the dermal route, the LOQA& maternal toxicity is

1.0 mg/kgday based on increased vaginal red discharge, significantly decreased body weights
and food consumption; the NOAEL is 0.05 mgtkay. The LOAEL for developmental toxicity

is 1.0 mg/kgday; the effects include increase$orptions, decreased number of live fetuses,
decreased body weights and increased incidence of fetal variations (moderate dilation of renal
pelvis, slight dilation of lateral ventricle of brain, bifid thoracic vertebral centrum and decreased
average nuimer of ossified caudal vertebrae). The NOAEL for developmental toxicity is 0.05
mg/kg-day. Several other studies are conducted using lesser number of anirid&lEd®)

than that is recommended by guidelines. For CASRN 6624Lwith varying composions of

PACs, the range of LOAEL values for maternal toxicity is 4 to 100 mdéyg The effects

include decreased body weights and body weight gains, food consumption, increased vaginal
discharge, increased gestational length, and/or thymus atrophyanigeefor LOAEL values for
developmental toxicity in these studies is 4 to 250 mgékg The effects include decreased pup
body weights, decreased number of pups delivered per litter, increased resorptions, decreased
number of male pups, decreased crawmp length and/or fetal alterations. The range for
NOAELs for maternal toxicity and devedappment a
CASRN 6474162-4 was not mutagenic in mammalian céllvitro and did not induce

chromosomal aberratioms vivg however, it induced sister chromatid exchangestro and
unscheduled DNA synthesdis vitro andin vivo. CASRN 6474362-4 did not induce dominant

lethal mutation in rat germ cells. CASRN 647824 was irritating to rabbiskin and eyes and

was not sensitizing to guinea pigs skin. CASRNs 64622 and 681858-6 increased tumor
incidences in mice.

Subcategory VII: Cracked Distillate

The acute oraoxicity to ratsandacutedermal toxicityto rabbitsof CASRN 6474181-7 is low.
Among seeral 13week repeatedose dermal toxicity studies in rats conducted with CASRN
6474181-7 with varying composition of PACs, the range of LOAEL values is 30 to 125 mg/kg
day. The systemic effects include decreased body weights, increased relativeetigsitss w
decreased epididymis weights and/or decreased hematocrit and MCH values. The range of
NOAEL values is 'not established' to 30 mgday. In two 28day repeatediose dermal

toxicity studies in rats with CASRN 64741-7, the LOAEL range is 98 930 mg/kgday based

on effects on liver and hematology parameters. The NOAEL range is 9.3 to 93dag/ké

28-day repeatediose dermal toxicity study of CASRN 64781-3 in rats showed a LOAEL of

99 mg/kgday based on effects on liver weights and herogtoparameters. The NOAEL is 9.9
mg/kgday. No data are available on reproductive toxicity. All developmental toxicity studies
for this subcategory are conducted via dermal route and using lesser number of animals (10
15/dose) than that recommended g uidelines. For CASRN 64741-7 with varying
compositions of PACs, the range of LOAEL values for maternal toxicity is 8 to 250 daykg

The effects include decreased body weights and body weight gains, increased vaginal discharge,
effects on clinial chemistry parameters, and/or increased absolute and decreased relative liver
and thymus weights. The range of NOAEL values for maternal toxicity is 'not established' to
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125 mg/kgday. The range for LOAEL values for developmental toxicity is 8 to 1¢/kgrday.

The effects include decreased pup body weights, decreased number of pups delivered per litter,
increased resorptions, decreased litter size and/or fetal anomalies and skeletal variations. The
range of NOAEL values for developmental toxicityriet established' to 30 mgAday. No data

are available for gene mutation and chromosomal aberrations. CASRN-&%744as

irritating to rabbit skin and eyes; it was not sensitizing to guinea pigs skin. CASRNs&4%4341
increased tumor incidencesnmce.

Subcategory VIII: Reformer Residual

There were no dafar any endpoints for this subcategory.
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Table 4. Summary of Human Health Data

Subcategory I: Residual Fuel Oils

Subcaegory Il: Atmospheric Residual

Endpoints Fuel oil, residual| Fuel oil, No. 6 Residues Residues Residues Residues Residues Fuel oil,
(petroleum), (petroleum), (petroleum), (petroleum), (petroleum), residues
atm. tower hydro- atmospheric | topping plant, |atm. tower, light| straight-run gas
desulfurized low-sulfur oils, high sulfur
atmospheric
(6847633-5) (6855300-4) (6474145-3) (6474278-5) (6833322-2) (68607%30-7) (7059279-9) (6847632-4)
Acute Oral Toxicity No Data No Data No Data No Data No Data No Data
LD 5o (mg/kg) 5880 5880 > 5000 > 5000 > 5000 > 5000 > 5000 > 5000
(RA) (RA) (RA) (RA) (RA) (RA)
Acute Inhalation No Data
Toxicity 4.17 4.5 4.1-45 b b b b b b
LCs (mg/L) (RA)
Acute Dermal Toxicity No Data No Data No Data No Data No Data No Data
LD 5o (mg/kg) > 4874 > 4874 > 2000 > 2000 > 2000 > 2000 > 2000 > 2000
(RA) (RA) (RA) (RA) (RA) (RA)
RepeatedDose Toxicity No data No Data No Data No Data No Data No Data
NOAEL/LOAEL NOAEL = NE NOAEL =NE | NOAEL = 940 | NOAEL =940 | NOAEL =940 | NOAEL =940 | NOAEL =940 | NOAEL =940
Dermal (mg/kg-day) LOAEL = 480 | LOAEL =480 (hdt) (hdt) (hdt) (hdt) (hdt) ( (hdt)
(RA) (RA) (RA) (RA) RA) (RA)
Reproductive Toxicity
NOAEL/LOAEL No data. No data No data No data No data No data No data. No data
Oral (mg/kg-day)
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Table 4. Summary of Human Health Data

Subcategory I: Residual Fuel Oils

Subcaegory Il: Atmospheric Residual

Carcinogenicity

Endpoints Fuel oil, Fuel oil, No. 6 Residues Residues Residues Residues Residues Fuel oil,
residual (petroleum), (petroleum), (petroleum), (petroleum), (petroleum), residues
atm. tower hydro- atmospheric | topping plant, |atm. tower, light|straight-run gas
desulfurized low-sulfur oils, high sulfur
atmospheric
(68476-33-5) (6855300-4) (6474145-3) (6474278-5) (6833322-2) (6860%30-7) (7059279-9) (6847632-4)
Developmental Toxicity
NOAEL/LOAEL No data No data
Dermal (mg/kg-day) No Data No Data No Data No Data No Data
Maternal Toxicity NOAEL = 333! | NOAEL = 338 | NOAEL =333 | NOAEL =333 | NOAEL =333 | NOAEL = 33
LOAEL= 1000 | LOAEL= 1000 | LOAEL=1000 | LOAEL=1000 | LOAEL=1000 | LOAEL= 1000
NOAEL =333 | NOAEL =333 | NOAEL =333 | NOAEL =333 | NOAEL =333
Developmental Toxicity| NOAEL = 333! | LOAEL= 1000 | LOAEL= 1000 | LOAEL= 1000 | LOAEL= 1000 | LOAEL= 1000
LOAEL= 1000 (RA) (RA) (RA) (RA) (RA)
Genetic Toxicity i No Data
Gene Mutation Positive Positive No data No data No data No data No data No data
In vitro (RA)
Genetic Toxiaty i
Chromosomal Aberrations No data No data No data No data No data. No data No data No data
In vitro
Genetic Toxicity i No Data T T T T T T
Chromosomal Aberrations Positive Positive
In vivo (RA)
Additional Information No Data No Data No Data No Data No Data No Data
Skin Irritation Irritating Irritating I rritating Irritating Irritating Irritating Irritating Irritating
Eye Irritation Irritating Irritating Not irritating Not irritating Not irritating Not irritating Not irritating Not irritating
Skin Sensitization  Sensitizing Sensitizing Not sensitizing | Non-sensitizing| Non-sensitizing| Non-sensitizing| Non-sensitizing| Non-sensitizing
(RA) T (RA) (RA) (RA) (RA) (RA)
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Table 4. Summay of Human Health Data

Subcategory lll: Atmospheric Distillate

Subcategory IV: Vacuum Residual

NOAEL/LOAEL
Oral (mg/kg-day)

Endpoints Distillates Gas oils Heavy Dieselfuel No. 2 Residues Residues Residues (petroleum),
(petroleum), (petroleum), | atmospheric gas| (Fuel oil No. 2D) | (petroleum), light (petroleum), vacuum
crude oil heavy oill vacuum solventextd.
atmospheric vacuum distilled
atm residuum
(6841600-4) (6878308-4) (6891597-9; (6847634-6; (6851262-9) (7091385-8) | (6474156-6; supporting
supporting supporting chemical)
chemical) chemical)
Acute Oral Toxicity No data No data T No Data No Data
LD 50 (Mmg/kg) > 5000 > 5000 > 5000
(RA) (RA)
Acute Inhalation No data No data T T No Data No Data
Toxicity >23 >23 >2.3
LCs (mg/L) (RA) (RA)
Acute Dermal Toxicity
LD 50(mg/kg) No Data No Data No Data No Data
> 5000 > 5000 > 5000 > 2000 > 2000 > 2000
(RA) (RA) (RA) (RA)
RepeatedDose T
Toxicity No Data No Data No Data No Data
NOAEL/LOAEL NOAEL = 30 NOAEL = 30 NOAEL = 30° NOAEL = 1000 NOAEL = 1000 NOAEL = 1000
Dermal (mg/kg-day) LOAEL=125 | LOAEL =125 | LOAEL = 125 LOAEL =2000 | LOAEL =2000 LOAEL = 2000
(RA) (RA) (RA) (RA)
Reproductive Toxicity No data No data ) T No data No data T
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Table 4. Summary of Human Health Data

Subcategory llI: Atmospheric Distillate

Subcategory IV: Vacuum Residual

Eye Irritation
Skin Sensitization

Carcinogenicity

Not irritating
(RA)
Not sensitizing

Not irritating

Not sensitizing

(RA)

Endpoints Distillates Gas oils Heavy Dieselfuel No. 2| Residues Residues Residues
(petroleum), crude | (petroleum), heavy| atmospheric gas|(Fuel oil No. 2D)| (petroleum), | (petroleum), (petroleum),
oil atmospheric oill light vacuum | solventextd. vacuum
vacuum
distilled atm
residuum
(6841600-4) (6878308-4) (6891597-9; (6847634-6; (6851262-9) | (7091385-8) (6474156-6;
suppating supporting supporting
chemical) chemical) chemical)
Developmental Toxicity T No data No data T
NOAEL/LOAEL
Dermal (mg/kg-day)
Maternal Toxicity NOAEL = 50? NOAEL = 50 NOAEL = 30*
LOAEL = 250 LOAEL = 250 LOAEL =125
Developmental Toxicity NOAEL = 500 (hdt) | NOAEL = i 50" NOAEL = 30!
LOAEL =125 - 250{ LOAEL =125
Maternal Toxicity | NOAEL = 125 - 150"
LOAEL =250- 500
Developmental Toxicity NOAEL = NE i 50"
LOAEL =125 - 150
Genetic Toxicity T No Data No Data
Gene Mutation No data No data T Positive Positive Positive
In vitro (RA) (RA)
Genetic Toxicity ) No data No data T
Chromosomal Aberrations No data No data T
In vitro
Additional Information No Data T No data No Data
Skin Irritation Irritating T Irritating Irritating Irritating Irritating
(RA)

Not irritating
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Table 4. Summary of Human Health Data

Subcategory llI: Atmospheric Distillate Subcategory IV: Vacuum Residual
Endpoints Distillates Gas oils Heavy Dieselfuel No. 2| Residues Residues Residues
(petroleum), crude | (petroleum), heavy| atmospheric gas|(Fuel oil No. 2D)| (petroleum), | (petroleum), (petroleum),
oil atmospheric oill light vacuum | solventextd. vacuum
vacuum
distilled atm
residuum
(6841600-4) (6878308-4) (6891597-9; (6847634-6; (6851262-9) | (7091385-8) (6474156-6;
suppating supporting supporting
chemical) chemical) chemical)
i
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Table 4. Summary of Human Health Data

Subcategory V: VacuumDistillate

Endpoints Residues Gas oils Gas oils Distillates Distillates Distillates Distillates
(petroleum), (petroleum), (petroleum), (petroleum), (petroleum), (petroleum), light (petroleum),
heavy vacuum hydrotreated |hydrodesulfurized petroleum intermediate vacuum vacuum
vacuum heavy vacuum | residues vacuum vacuum
(6474157-7) (6474259-2) (6474286-5) (689%-27-1) (7059276-6) (7059277-7) (7059278-8)
Acute Oral Toxicity No Data No Data No Data No Data No Data No Data
LD 5o (mg/kg) > 5000 > 5000 > 5000 > 5000 > 5000 > 5000 > 5000
(RA) (RA) (RA) (RA) (RA) (RA)
Acute Inhalation Toxicity T T T T i T T
LC 5o (mg/L)
Acute Dermal Toxicity No Data No Data No Data No Data No Data No Data
LD 50(mg/kg) > 2000 > 2000 > 2000 > 2000 > 2000 > 2000 > 2000
(RA) (RA) (RA) (RA) (RA) (RA)
RepeatedDose Toxicity No Data No Data No Data No Datg13-wk) No Data No Datg13-wk)
NOAEL/LOAEL (13-wk) (23-wk) (23-wk) (13-wk) NOAEL =30 | (13-wk)NOAEL = NOAEL = 30
Dermal (mg/kg-day) NOAEL = 30 NOAEL =30 NOAEL =30 NOAEL = 30 NOAEL = 125 30 NOAEL = 125
LOAEL = 125 NOAEL =125 NOAEL = 125 NOAEL =125 NOAEL = 125
(28-d) (28-d)
(28-d) (28-d) (28-d) (28-d) NOAEL =93 (28-d) NOAEL =93
NOAEL =93 NOAEL =93 NOAEL =93 NOAEL =93 LOAEL =930 NOAEL =93 LOAEL =930
LOAEL =930 LOAEL =930 LOAEL =930 LOAEL =930 (RA) LOAEL =930 (RA)
(RA) (RA) (RA) (RA)
Reproductive Toxicity No data No data No data No data No data No data No data

NOAEL/LOAEL
Oral (mg/kg-day)
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Subcategory V: Vacuum Distillate
Endpoints Residues Gas oils Gas oils Distillates Distillates Distillates Distillates
(petroleum), (petroleum), (petroleum), (petroleum), (petroleum), (petroleum), light (petroleum),
heavy vacuum hydrotreated hydrodesulfurized |petroleum residues|  intermediate vacuum vacuum
vacuum heavy vacuum vacuum vacuum
(6474157-7) (6474259-2) (6474286-5) (6895527-1) (7059276-6) (7059277-7) (7059278-8)
Developmental Toxicity
NOAEL/LOAEL
Dermal (mg/kg-day) No Data No Data No Data No Data No Data
Maternal Toxicity| NOAEL = NE? NOAEL =NE NOAEL = 50" NOAEL =NE NOAEL =NE NOAEL =NE NOAEL =NE
LOAEL =75 LOAEL =75 LOAEL =333 LOAEL =75 LOAEL =75 LOAEL =75 LOAEL =75
Developmental Toxicity NOAEL = NE NOAEL =NE NOAEL =50 NOAEL =NE NOAEL =NE NOAEL =NE NOAEL =NE
LOAEL =75 LOAEL =75 LOAEL = 333 LOAEL =75 LOAEL =75 LOAEL =75 LOAEL =75
(RA) (RA) (RA) (RA)
Maternal Toxicity | NOAEL = 1-125 (RA)
LOAEL = 150500
Developmental Toxicity NOAEL = 1-125
LOAEL = 150-500
Genetic Toxicity i
Gene Mutation No data No data No data No data No data No data No data
In vitro
Genetic Toxicity i
Chromosomal No data No data No data No data No data No data No data
Aberrations
In vitro
Genetic Toxidty i No Data No Data No Data No Data No Data No Data
Chromosomal Negative Negative Negative Negative Negative Negative Negative
Aberrations (RA) (RA) (RA) (RA) (RA) (RA)
In vivo
Additional Information No Data No Data No Data No Data No Data
Skin Irritation I rritating Irritating I rritating Irritating [rritating Irritating Irritating
Eye Irritation Irritating Irritating Irritating Irritating Irritating Irritating Irritating
Skin Sensitization Not sensitizing Not sensitizing Not sensitizing Not sensitizing Not sensitizing Not sensitizing Not sensitizing
(RA) (RA) (RA) (RA) (RA) (RA)
Carcinogenicity| T T T T T T T
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Table 4. Summary of Human Health Data

Subcategory VI: Cracked Residual

Endpoints Clarified oils Residues (petroleum)| Residues (petroleum)| Pitch, petroleum, Residues Residues
(petroleum), hydrocracked thermal cracked arom (petroleum), heavy | (petroleum), coker
catalytic cracked coker gas oil and |scrubber condensee
vacuum gas oil ring-aromatic-
containing
(6474162-4) (6474175-9) (6474180-6) (6818%58-6) (6847817-1) (68783131
Acute Oral Toxicity No Data No Data No Data No Data No Data
LD 5o (mg/kg) 43201 5270 43207 5270 43207 5270 43207 5270 43207 5270 43201 5270
(RA) (RA) (RA) (RA) (RA)
Acute Inhalation Toxicity T T T T i T
LCso (mg/L)
Acute Dermal Toxicity No Data No Data No Data No Data No Data
LD 5o (mg/kg) > 2000 > 2000 > 2000 > 2000 > 2000 > 2000
(RA) (RA) (RA) (RA) (RA)
RepeatedDose Toxicity (13-wk) (28-d) (13-wk) No Data No Data No Data
NOAEL/LOAEL NOAEL =NE NOAEL = 210 (hdt) NOAEL = NE NOAEL =NE NOAEL =NE NOAEL =NE
Dermal (mg/kg-day) LOAEL= 8 LAOEL =60 LOAEL =8 LOAEL =8 LOAEL =8
(RA) (RA) (RA)
(28-day)
NOAEL =NE -1
LOAEL =10 - 542
Reproductive Toxicity No data No data No data No data No data No data
NOAEL/LOAEL
Oral (mg/kg-day)
Reproductive Toxicity
NOAEL/LOAEL i i i i T
Dermal (mg/kg-day) No data

Table 4. Summary of Human Health Data

Subcategory VI: Cracked Residual
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Endpoints Clarified oils Residues (petroleum)| Residues (petroleum)| Pitch, petroleum, Residues Residues
(petroleum), catalytic hydrocracked thermal cracked arom (petroleum), heavy| (petroleum), coker
cracked coker gas oil and | scrubber condensed
vacuum gas oil ring -aromatic-
containing
(6474162-4) (6474175-9) (6474180-6) (6818%58-6) (6847817-1) (6878313-1)
Developmental Toxicity
NOAEL/LOAEL
Dermal (mg/kg-day)
No Data No Data No Data No Data No Data
Maternal Toxicity| NOAEL = 0.05 NOAEL = 0.05 NOAEL = 0.05 NOAEL = 0.05 NOAEL = 0.05 NOAEL = 0.05
LOAEL =10 LOAEL =1.0 LOAEL =1.0 LOAEL=1.0 LOAEL=1.0 LOAEL =1.0
Developmental Toxicity NOAEL = 0.0% NOAEL = 0.05 NOAEL = 0.05 NOAEL = 0.05 NOAEL =0.05 NOAEL = 0.05
LOAEL =10 LOAEL=1.0 LOAEL=1.0 LOAEL=1.0 LOAEL=1.0 LOAEL=1.0
(RA) (RA) (RA) (RA) (RA)
Maternal Toxicity | NOAEL = NE - 10
LOAEL =4 - 100
Developmental Toxicity NOAEL = NE i 10
LOAEL =4 - 250
Genetic Toxicity i No Data No Data No Data No Data No Data
Gene Mutation Positive Positive Positive Positive Positive Positive
In vitro (RA) (RA) (RA) (RA) (RA)
Genetic Toxicity i
Gene Muation T T T T T T
In vivo
Genetic Toxicityi Chromosomal
Aberrations T T T T T T
In vitro
Genetic Toxicity i Chromosomal No Data No Data No Data No Data No Data
Aberrations Negative Negatie Negative Negative Negative Negative
In vivo (RA) (RA) (RA) (RA) (RA)
Genetic Toxicity i Other
Information
In vitro
Sister Chromatid Exchange Positive T T T T T
T
Unscheduled DNA Synthesis Positive T T T T
In vivo
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Table 4. Summary of Human Health Data

Subcategory VI: Cracked Residual

Endpoints

Clarified oils

Residues (petroleum)

Residues (petroleum)

Pitch, petroleum,

Residues

Residues

(petroleum), hydrocracked thermal cracked arom (petroleum), heavy | (petroleum), coker
catalytic cracked coker gas oil and |scrubber condensee
vacuum gas oil ring-aromatic-
containing
(6474162-4) (6474175-9) (6474180-6) (6818%58-6) (6847817-1) (68783131
Dominant Lethal Assay Negative
Additional Information No Data No Data No Data No Data No Data
Skin Irritatio n Irritating Irritating Irritating Irritating Irritating Irritating
Eye Irritation Ir ritating Irritating Irritating Irritating Irritating Irritating

Skin Sensitization

Carcinogenicity

Not sensitizing

Positive

Not sensitizing
(RA)

Not sensitizing
(RA)

Not sensitizing
(RA)

Positive

Not sensitizing
(RA)

Not sensitizing
(RA)
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Table 4. Summary of Human Health Data

Subcategory VII: Cracked Distillate

Subcategory VIII: Reformer

Residual
Endpoints Distillates Distillates Clarified oils Distillates Aromatic Residues Residues
(petroleum), heavy| (petroleum), heavy (petroleum), (petroleum), hydrocarbons, C12| (petroleum), (petroleum),
catalytic cracked | thermal cracked | hydrodesulfurized | hdyrodesulfurized T 20 catalytic catalytic reformer
catalytic cracked intermediate reformer fractionator
catalytic cracked fractionator residue distn.
(6474161-3) (6474181-7) (6833326-6) (6833327-7) (7095517-8) (6474167-9) (6847813-7)
Acute Oral Toxicity No Data No Data No Data No Data No data No data
LD 5o (mg/kg) > 5000 > 5000 > 5000 > 5000 > 5000
(RA) (RA) (RA) (RA)
Acute Inhalation Toxicity T T T ) i i i
LC 5o (mg/L)
Acute Dermal Toxicity No Data No Data No Data No Data T T
LD 5o (mg/kg) > 2000 > 2000 > 2000 > 2000 > 2000
(RA) (RA) (RA) (RA)
RepeatedDose Toxicity
NOAEL/LOAEL i T i ) i No data No data
Oral (mg/kg-day)
RepeatedDose Toxicity (28-d) (13-wk) No Data No Data No Data
NOAEL/LOAEL NOAEL =9.9 NOAEL = NE - 30 | NOAEL = NE- 125| NOAEL = NE- 125| NOAEL = NE- 125 No data No data
Dermal (mg/kg-day) LOAEL =99 LOAEL = 30-125 | LOAEL =30-125 | LOAEL =30-125 | LOAEL =30- 125
(RA) (RA) (RA)
(28-d)
NOAEL =9.3-93
LOAEL =93 - 930
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Table 4. Summary of Human Hedth Data

Subcategory VII: Cracked Distillate

Subcategory VIII: Reformer Residual

Skin Sensitization

Carcinogenicity

Non-sensitizing
(RA)

Positive

Non-sensitizing

Non-sensitizing
(RA)

Non-sensitizing
(RA)

Non-sensitizing
(RA)

Endpoints Distillates Distillates Clarified oils Distillates Aromatic Residues Residues
(petroleum), heavy| (petroleum), heavy]  (petroleum), (petroleum), hydrocarbons, (petroleum), (petroleum),
catalytic cracked | thermal cracked | hydrodesulfurized | hdyrodesulfurized C12i 20 catalytic reformer | catalytic reformer
catalytic cracked intermediate fractionator fractionator
catalytic cracked residue distn.
(6474161-3) (6474181-7) (6833326-6) (6833327-7) (7095517-8) (6474167-9) (6847813-7)
Developmental Toxicity
NOAEL/LOAEL T T
Dermal (mg/kg-day)
No data No data No data
Maternal Toxicity| NOAEL = NE®* |NOAEL = NE-125"| NOAEL = NE-125 | NOAEL = NE-125 | NOAEL = NE-125
LOAEL =50 LOAEL =8-250 | LOAEL =8-250 | LOAEL =8-250 | LOAEL =8-250
NOAEL = NE-30
Developmental Toxicity NOAEL = NE NOAEL = NE-30' | NOAEL = NE-30 | NOAEL = NE-30 | LOAEL =8-125
LOAEL =50 LOAEL =8-125| LOAEL =8-125 | LOAEL =8-125 (RA)
(RA) (RA)
Genetic Toxicity i
Gene Mutation No data No data No data No data No data No data No data
In vitro
Genetic Toxicity i
Chromosomal No data No data No data No data No data. No data No data
Aberrations
In vitro
Additional Informatio n No data No Data No Data No Data
Skin Irritation Irritating I rritating Irritating Irritating Irritating T T
Eye Irritation Irritating Irritating Not irritating Not irritating Not irritating

NE = not establishedfleasured data in bold text (RA) = Read Across; indicates that endpoint was r@taluatedor this substangendt =highest dose tested

Ylessemumber of animals were used than that recommended by guidélisedadequate number of animals in these studiB8ASRN 6891597-9 and 687838-4 have similar
composition#Male mediated reproductive toxiciffPominantLethd assay)
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4. Hazard to the Environment

No adequate datseresubmitted for the sponsored chemicadssummary of aquatic toxicity
data for supporting chemicals for SIDSJIpnints is provided in Table SThe table also
indicates where test thaare readicross (RAfrom the supportingchemicals of th&erosenekt
Fuel category.

Acute Toxicity to Fish

C7-C10 Isoalkane Hydrocarbons (CASRN 90638-3, supporting chemical)

Rainbow trout ©Qncorhynchus mykissvere exposed to Water Accamdatel Fractions (WAFS)
of CASRN 9062256-3 at nominal loading rates of 0, 0.9, 2.0, 10.0, 22.0 or 50.0 mg/L under
staticrenewal conditions for 96 hours. Corresponding timeéghted mean measured
concentrations were 0, 0.05, 0.12, 0.33, 0.36 and 0.47 mg/L.

96-h LCs50=0.11 mg/L

C8-C9 Cyclic Hydrocarbons (CASRN 64748-9, supporting chemical)

Rainbow trout OQncorhynchus mykiysvere exposed to WAFs of 64748-9 at nominal loading
rates of 1.0, 2.3, 5.1, 11.0 or 25.0 mg/L under statiewal conditions fad®6 hours.

Corresponding timaveighted mean measured concentrations were 0, 0.05, 0.12, 0.33, 0.36 and
0.47 mgl/L.

96-h LCs0= 0.3 mg/L

1-Tetradecene (CASRN 11286-1, supporting chemical)
http://www.chem.unep.ch/irptc/sids/OECDSIDS/AOalfaolefins.pdf
96-h ECsp = No effects at saturation(0.0004 mg/Lcalculatedl

1-Hexadecene (CASRN 6283-2, supporting chemical)
http://www.chem.unep.ch/irptc/sids/OECDSIDS/HigherOlefins.pdf
96-h LCsp > Predicted Solubility limit (0.00144 mg/L)

Acute Toxicity to Aquéc Invertebrates

C9-C10 Hydrocarbons, ralkanes, isoalkanes, cyclics, <2% aromatics (CASRN 64482,
supporting chemical)

Water fleas Daphnia magnawere exposed to CASRN 64742-0 at nominal loading rates of

0,1, 2.2,4.6, 10, 22, 46 or 100 mddr 48 hours under static conditions. The corresponding
measured concentrations were 0, 0.11, 0.22, 0.18, 0.25, 0.44, 0.47 and 0.56 mg/L, respectively,
based upon the geometric mean of the 0 and 48 hour samples.

48-h ECs0= 0.9 mg/L

1-Tetradecene (CASRNI12036-1, supporting chemical)

http://www.chem.unep.ch/irptc/sids/OECDSIDS/AOalfaolefins.pdf
48-h ECso = No effects at saturation(0.0004 mg/kLcalculated)
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1-Hexadecene (CASRN 6283-2, supporting chemical)
http://www.chem.unep.ch/irptc/sids/OECDSIBtgjherOlefins.pdf
96-h LCs0> Predicted Solubility limit (0.00144 mg/L)

Toxicity to Aquatic Plants

C9-C10 Hydrocarbons, ralkanes, isoalkanes, cyclics, <2% aromatics (CASRN 64492,

supporting chemical)

Green algaeRseudokirchneriella subcapitgtavere exposed to CASRN 64742-0 at nominal

loading rates of O, 1, 3, 10, 30, 100, 300 or 1000 mg/L fdroi#s under static conditions.
Corresponding mean measured concentrations were <0.02, 0.13, 0.11, 0.31, 0.33, 0.36, 0.37 and
0.40 mg/L.

72-h ECs (biomass) = 0.4 mg/L

72-h ECsp (growth rate) > 0.4 mg/L

1-Tetradecene (CASRN 11286-1)
http://www.chem.unep.ch/irptc/sids/OECDSIDS/AOalfaolefins.pdf
48-h LCs0= No effects at saturation(0.0004 mg/Lcalculated)
1-Hexadecene (CASRN 6283-2, supportingchemical)
http://www.chem.unep.ch/irptc/sids/OECDSIDS/HigherOlefins.pdf
72-h EC5p (biomass) > Predicted Solubility limit (0.00144 mg/L)
72-h ECsp (growth rate) > Predicted Solubility limit (0.00144 mg/L)

Chronic Toxicity to Aquatic Invertebrates

C9-C10 Hydrocarbons, ralkanes, isoalkanes, cyclics, <2% aromatics (CASRN 64492,
supporting chemical)

Water fleasD. magna were exposed to CASRN 64742-0 at nominal loading rates of 0, 1, 4,
8 or 10 mg/L for 24ddays under staticenewal conditionsCorresponding mean measured
concentrations were 0, 0.17, 0.32, 0.79, 1.1 and 1.2 mg/L.

21-d NOEC = 0.17 mg/L

21-d LOEC =0.32 mg/L

1-Tetradecene (CASRN 11286-1)
http://www.chem.unep.ch/irptc/sids/OECDSIDS/AOalfaolefins.pdf
ChV = No effects at satration (0.0004 mg/kLcalculated)

Conclusion:No adequate data are available for the sponsored subst@ass] on the
supporting chemicallCASRNs 906256-3, 112036-1 and 62973-2), the 96h LCs for fish is
0.11 mg/L, the 4& EG;, for agquatic inverbrates is 0.9 mg/land the 7zh EG, for aquatic

plants is 0.4 mg/L for biomas®ased on the supporting chemi@ASRN 6474249-0), the 21

d chronic NOEGandLOEC for aquatic invertebrates is 0.17 mg/L and 0.32 mg/L, respectively.
Based orCASRNs 11P-36-1 and 62973-2, thereis no aquatic toxicity at saturation for
chemicals in this category with a carbon chain of fourteen or greater.
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Table 5. Summary of Environmental Effectsi Aquatic Toxicity Data

Endpoints

SPONSORED
CHEMICAL S

SUPPORTING CHEMICAL

Fuel oil, residual

C7-C10 Isoalkane

C9-C10 Hydrocarbons,

1-Tetradecene, C14

Hydrocarbons n-alkanes, isoalkanes, (112036-1)
(6847633-5) cyclics, 1-Hexadecene, C16
(9062256-3) (629-73-2)
(6474249-0)
Fish No Adeguate Data NES
96-h LCsq0r LL 50(mg/L) 0.11 0.11 -
(RA)
Aguatic Invertebrates No Adequate Data NES
48-h ECsq0r EL 59 (Mg/L) 0.09 - 0.09
(RA)
Aguatic Plants No Adequate Data NES
72-h ECsq0r ECso (Mg/L) 0.4 - 0.4
Growth (RA)
Biomass
Chronic Toxicity to No Data NES
Invertebrates 0.17 - 0.17
21-d ECsq (mg/L) 21-d 0.32 0.32
NOEC, LOEC (mg/L) (RA)

Bold = experimental data (derived from testing, RA = read across,indicates that endpoint was not addressed for this
chemical, NES = No Effects at Saturation (the wabhutslity limit f the substance), * represents all category substances.

REFERENCE

CONCAWE. 1998. Heavy fuel oils. Product dossier No. 98/109. Brussels. 48 pp.
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APPENDIX

A Description of Process Streams
B Process Streams, CASRN, and Descriptioof the Heavy Fuel Oils Category
C Cracking Processes

D PAC Analytical Profile of Heavy Fuel Oils
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Appendix A

1.1.1 Process Streams

Because the process history of a refinery stream determines its chemical composition, it is
expected that streams that have undergone similar processing will have  similar
physical/chemical/biologic properties and environmental fate and transport charactenstics. The
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streams that are produced by catalytic cracking have high levels of aromatics. In confrast,
hydrocracked streams have relatively low amounts of aromatics, since hydrocracking introduces
hydrogen into the cracking process resulting in saturation of aromatic compounds. As shown in
Figure 1, there are eleven refinery streams in the heavy fuel cils category that are produced by
cracking (five distillate and six residual streams). See Appendix A for a more detailed
description of each of these streams.

Reforming

Catalytic reforming employs a catalyst to facilitate the structural rearrangement of hydrocarbon
molecules in order to increase the aromatic content of a refinery stream, ultimately producing
higher octane gasoline blending stocks. Durnng reforming, olefins are saturated fo form
paraffins, which are then converted to shorter paraffins, isoparaffins, and naphthenes. The
naphthenes are converted to aromatics by dehydrogenation (Gary and Handwerk, 1994). As
shown in Figure 1, there are two refinery streams in the heavy fuel oils category that are
produced as residuals of reforming. See Appendix A for a more detailed description of each of
these streams.

1.1.2. Residual Fuel Qils

In addition to the process streams discussed above, the heavy fuel oil category also includes two
blended residual fuel cils, Residual Fuel Qil (CAS 68476-323-5) and No. 6 Fuel Qil (CAS 68553-00-
4). These two fuel oils are most often produced by blending any combination of the distillate and
residual streams so that the finished fuel meets the appropriate product specifications. The
residual fuels can also be blended with petroleum distillates (cutter stocks) covered in other AFI
HPV Categories [e.g. kerosene, gas oils]. See Appendix A for a more detailed description of each
of these two residual fuel oils.

In describing some of the SIDS endpoints for this category (2.g., particularly physical-chemical and
environmental fate endpoints), data on Bunker C fuel cil has been cited and used as a supporting
material that is representative of a no. 6 fuel oil. Bunker fuel gets its name from the containers on
ships and in ports in which it is stored (i.e., “storage bunkers"). While there are several classes of
bunker fuel (e.g., classes "A” and "B", etc.), Bunker C is a term that is commonly used as a generic
synonym equivalent to residual fuel oil, no. 6 fuel oil, or heavy fuel ol {Irwin et al, 1997;
CONCAWE, 1998). Therefore, the composition of Bunker C fuels is expected to be similar to other
substances in this category, and any differences may be explained by the vanability in the streams
from which these products are made and the characteristics of the original crude oil. For this
reason, Bunker C fuel oil is a valid supporting substance to this category that provides valuable
data for charactenizing SIDS endpoints. Furthermore, much of the data on the fate and effects of
heavy fuel oils are derived from studies on oil spilled at sea, of which Bunker C fuel has been
reported in a number of studies (Keizer et al., 1978; Jézéquel et al., 2003; Lee, et al., 2003).

Analytical data for representative materals in this category are shown in Table 1.
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carbon ranges for streams in this category are directly related to physical/chemical properties and
the potential for environmental effects. See Appendix A for a more detailed description of each of
these streams. Knowledge of refining processes, in addition to carbon range and physical/chemical
properties, coupled with tests of representative substances can be useful in evaluating human
health effects. As shown in Figure 1, the major processes used to produce the refinery streams
included in the heavy fuel oils category are:

Atmospheric distillation

Heavy fuel oil related streams produced by atmospheric distillation comprise fractions of crude
oil separated by heating (650-700°F [346-374°C]) at atmospheric pressure. They include
atmospheric distillates (heavy gas oils) and the heavier residual materials. The distillate HFO
streams are similar to some of the refinery streams covered in the AFl HPV Gas Oils category,
albeit of higher molecular weight. Some of these streams may be further hydrofreated or
desulfurized to remove sulfur, nitrogen, and other impurities. Most atmospheric distillates
undergo further processing in order to convert them into higher value fuels (diesel, kerosene).

Vacuum distillation

The residuum from the atmospheric distillation unit is distilled under vacuum to further separate
heavier molecules without the use of high temperatures. This is done under reduced pressure
to prevent thermal cracking. In addition to producing lube oils, varous vacuum distillates
(vacuum gas oils) and vacuum residuals are produced. Similar to the atmospheric distillates,
some of the vacuum distillates may be hydrotreated or desulfurized to remove sulfur, nitrogen,
and other impurities. Most vacuum distillates undergo further processing in order to convert
them into higher value fuels (diesel, kerosene).

Portions of the heavier atmospheric or vacuum distillate streams may be used as blending
stocks to reduce the viscosity of other residual streams. The atmospheric and vacuum residual
refinery streams, each comprise a heterogeneous group of poorly defined, viscous, high boiling
hydrocarbon streams that usually contain suspensions of resin/asphaltene complexes. These
streams often have high levels of heterocyclic aromatic and naphthenic compounds. Varying
percentages of sulfur, nitrogen, oxygen, and other elements are present as heterocyclic
inclusions, primarily in the aromatics fraction. These residual streams often have a PAC content
over 5%,

Cracking

Many of the distillate and residual streams used to blend heavy fuel ocils are derived from
cracking processes. Cracking is a process that breaks (“cracks”) the heavier, higher boiling
petroleum streams produced by atmospherc or vacuum distillation into lighter molecular weight
materials such as gasoline, diesel fuel, jet fuel and kerosene.

There are two basic types of cracking processes, those using heat (thermal cracking) to break
molecular bonds, and those using a catalyst and heat (catalytic cracking) to facilitate the
cracking process. Both thermal and catalytic cracking are used to produce refinery streams that
are used for blending heavy fuel cils. Cracking processes are described in Appendix B.

The refinery streams produced by the various cracking processes represent a continuum in the
severity of the cracking process. All the cracking processes produce refinery streams that are
similar from a physical-chemical perspective, being differentiated from each other primarily by
the ratio of their unsaturated and saturated hydrocarbon content. The saturated and aromatic
hydrocarbons species are similar but may vary in ratio between streams. For instance, refinery
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