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PREFACE

Health and Environmental Effects Documents (HEEDs) are prepared for the
Office of Solid Waste and Emergency Response (OSWER). This document series
is intended to support 1istings under the Resource Conservation and Recovery
Act (RCRA) as well as to provide health-related 1imits and goals for emer-
gency and remedial actions under the Comprehensive Environmental Response,
Compensation and Liability Act (CERCLA). Both published 1literature and
information obtained for Agency Program Office files are evaluated as they
pertain to potent1a1 human health, aquatic 1ife and environmental effects of
hazardous waste constituents. The literature searched for in this document -
and the dates searched are included in "Appendix: Literature Searched."
Literature search material is current up to 8 months previous to the final
draft date Tlisted on the front cover. Final draft document dates (front
cover) reflect the date the document is sent to the Program Officer (OSWER).

Several quantitative -estimates are presented provided sufficient data
are available. For systemic toxicants, these include Reference doses (RfDs)
for chronic and subchronic exposures for both the inhalation and oral
exposures. The subchronic or -partial 1ifetime RfD, is an estimate of an
exposure level that would not be expected to cause adverse effects when
exposure occurs during a limited time interval i.e., for an interval that
does not constitute a significant portion of the 1l1ifespan. This type of
exposure estimate has not been extensively used, or rigorously defined as
previous risk assessment efforts have focused primarily on 1ifetime exposure
scenarios. Animal data wused. for subchronic estimates generally reflect
exposure durations of 30-90 days. The general methodology for estimating
- subchronic RfDs is the same as traditionally employed for chronic estimates,
‘except that subchronic data are ut111zed when available.

In the case of sUspected carc1nogens. RfDs are not estimated.” Instead,
a carcinogenic potency factor, or gq3* (U.S. EPA, -1980), 1is provided.
These potency estimates are derived for both oral and inhalation exposures
where possible. In addition, unit risk estimates for air and drinking water
are presented based on inhalation and oral data, respectively.

Reportable quantities (RQs) based on both chronic toxicity and carcino-
genicity are derived. The RQ is used to determine the quantity of a hazard-
ous substance for which notification is required in the event of a release
as specified under the Comprehensive Environmental Response, Compensation
and Liability Act (CERCLA). These two RQs (chronic toxicity and carcino-
genicity) represent two of six scores developed {(the remaining four reflect
ignitability, reactivity, aquatic toxicity, and acute mammalian toxicity). -
Chemical-specific RQs reflect the lowest of these six primary criteria. The
methodology for chronic toxicity and cancer based RQs are defined in U.S.
EPA, 1984 and 1986a, respectively.
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EXECUTIVE SUMMARY

4-Chlorobenzotrifluoride is a colorless liquid at ambient temperatures,
with an aromatic odor . (Hawley, 1981; Boudakian, 1980). It is practically
insoluble in water (Elanco Products Company, 1984). This compound undergoes
easy nitration and nucleophilic substitution reactions (Boudakian, 1980).
Currently, Occidental Petroleum Corp. of Niagara Falls, NY, is the only
major manufacturer of this chemical in the United States (SRI, 1987; USITC,
1987). ‘Data regarding the current U.S..production volume are no£ available,
althpugh ~10-50 mi11ion pounds was produced in 1977 (U.S. EPA, 1977). It is
produced from the - reaction of “4-chlorobenzotrichloride and anhydrous
hydrogen fluoride. This chemical is used primarily as an 1ntermed1ate in
the manufacture of certain dyes, drugs and herbicides (Boudakian, 1980).

0f .the three 1ikely chemical processes that may lead to the loss of
4-chlorobenzotrifluoride in -the«_atmospherg,. neithgr "direct _photolysis nor

its reaction with atmospherit 0, is significant (Atkinson et .al., 1985).

3
Its reaction with photochemically produced HO radical has a rate constant of
2.3x10722 cm3/molecule-sec (Atkinson et al., 1985). Assuming the atmo-
spheric concentration of HO radical as 10® radicals/cm®, the 1lifetime
of this compound in the air has been estimated to be ~50 days (Atkinson et
al., 1985). | Therefore, the compound 1s expected to persist in .the
atmosphere. In water, photolysis of the chemical is not important (Elanco
Products Co., 1983a). Although the rates of aerobic and anaerobic
biodegradation of the compound in water could not be determined, these rates
are slower than the volatilization rate (Elanco Products Co., 1983b,c,d).

From the value of the ratio of the volatilization rate of the compound to

the oxygen reaeration rate determined experimentally (Elanco Products Co.,
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'1983d) and the values of oxygen reaeration rates in a few natural waters
(Thomas, 1982), the half-life for volatilization of the compound from water
has been estimated to be 1-6 days. The Koc vg]ue of 420-490 in sed1m¢nts
(Elanco Products Co., 1983e) indicates that the compound will sorb
moderateiy to suspended solids and sediments in natural waters. Based on
the experimentally determined BCF of 122-202 in bluegill sdnf1sh, Lepomis
macrochirus (tElanco Products Co., 1984), the compound is not expected to
bioconcentrate significantly In aquatic organisms. Frqm the data available
in aquatié studies, it can .be predicted that photolysis in soil will be
unimportant, and some loss of the compound will occur from the soil surface
because'of'volat111zat10n; a]thoﬁgh the volatilization process will become
less 1important as the soil depth increases. The KOC value of 510-530 in
soil (Elanco Products Co., 1983e) 1indicates that the compound may leach

| through some soils, part1cu1ar1y soil from improper disposal sites. No data
regarding‘the b16deghadab111ty of :the compquhd in soil are available. |
There 1s a paucity bf data on the Tevels. of 4-ch1or6benzotr1f1u6r1de {n'
environmental media. This compound waS qualitatively detected in water from
Lake Ontario at Niagara River (Great Lakes Water Quality Board, 1983). The
source of the compound in the water was possibly the nearby manufacturer of
the chemical. Hauser and Bromberg (1982) reported the qualitative detection
of this compound in the sediment/soil/water samples collected from contami-
nated areas of Love Canal, Niagara Falls. Bass and yellow perch collected
from Niagara River and analyzed in i978 contained 4-chlorobenzotr1f1ﬁor1de
in the concentration range 0.17-2.0 ppm. The compound was not detected at a
later date (1980), however, at a detect16n 1imit of 0.01 ppm in various
samples of fish (walleye, brown trout and sucker) from Lake Erie and Lake

Ontario near the suspected contaminated areas (Occidental Chem. Corp.,



'1980b). Cacco and Ferrari (1982) reported the detection of this compound at
a level of 1 ppm in groundwater near an improper disposal site near Vicenza,
Italy.

Exposure of rainbow trout and bluegill sunfish to 4-chlorobenzotrifiuo-

ride generated 96-hour LC values of 13.5 and 12.0 (10.3-13.9) mg/L,

50
respectively (Union Carbide Environmental Services, 1979b). Exposure of D.
magna to 4-chlorobenzotrifluoride generated a 48-hour LC50 of 12.4
(10.7-14.5) mg/% (Union Carbide Environmental Services, 1979c).

The concentration of 4-chlorobenzotrifluoride that produced chronic
effects in aquatic organisms was ~1-2 orders of magnitude lower than that
producéd for acute effects. The MATC for fathead minnow eégs‘was >0.54 but
<1.4 mg/% 4-chlorobenzotrifluoride. The MATC for 0. magna was >0.03 and
<0.05 mg/e 4-ch10robenzotr1fﬁuorﬂde {Union Carbide Environmental Services,
1979d). _ » ‘

The sjnglg' study Qf [*4C])-4-chlorobenzotrifluoride -metabolism using
rat§ (Quistad and Mulho]]and; 1983)A1nd1¢atéd that the compound is absorbéd
and excreted readily, predominantly as the parent compound. The major route
of excretion was through expired air, which accounted for 62-82% of the
dose. Urinary metabolites identified were the glucuronides  of
dihydroxybenzotrifluoride and 4-ch1oro—3-hydroxybenzotr1f]uoride, which
accounted for <2.7 and 4.4% of the dose, respectively. A minor urinary
metabolite, .the mercapturic acid conjugate of 4-chlorobenzotrifluoride
accounted for 0.1-0.2% of the dose.

Minimal to moderate renal tubular degeneration was observed in male rats
treated by gavage wifh 4-chlorobenzotrifluoride at doses >40 mg/kg/day for 3
months (Arthur and Probst, 1983). Centr11obu1ar.hypertrophy of theA11ver

was observed in male rats at 4-chlorobenzotrifluoride doses >150 mg/kg/day
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.and in female rats at 500 mg/kg/day. No significant effects were observed
in rats treated for 3 months by gavage with 4-chlorobenzotrifluoride at 10
mg/kg/day. |

In contrast to the- Arthur and Probst (1983) study, histological kidney
and liver effects were not observed in a 2-generation study in which
Sprague-Dawley réts were treated by gavage with 4-chlorobenzotrifluoride at
doses <45 mg/kg/day for >90 days (Hooker Chemical Corp., 1981). 4-Chloro-
benzotrifluoride . treatment did not have any effect on reproductive
parameters.

A Russian study (Rapoport et él.. 1986) reported that 1inhalation
exposdre of rats to 4—chforobenzotr1f1uor1de at concentrations >20.5 mg)m3
for 120 hours resulted in changes in blood analyses, motor activity and
muscle strength. Significant changes were not observed in rats exposed at
5.5 mg/m2 fpr 120 hours. ‘ _

ﬂooker Che@1ca1 Corp. (1979a) repotted a 4-hour~-LC5° for: 4—ch1orp-'
benzotrifluoride 1n5'Sprggué-Déw1ey rats of 33 .mg/m3, The 'orai LDSO: for
4-chlorobenzotrifluoride in Sprague-Dawley rats was reported as >5.0 me/kg
(6.7 g/kg) (Hooker Chem1cai Corp., 1985a), while the dermal LD50 in
rabbits was reported to be >2.0 me/kg (2.7 g/kg) (Hooker Chemical Corp.,
1985b) .

Except for positive results in assays of unscheduled DNA synthesis

(Benigni and Dbg11ott1. 1980) and sister chromatid exchange (Hooker Chemical
“Corp., 1979c), results of mutagenicity assays of 4-chliorobenzotrifluoride
have been negative.

4-Chlorobenzotrifluoride has not been tested for carcinogenicity or

teratogenicity.
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Pertinent gquidelines and standards, including EPA .ambient water and a1r~A
quality criteria, drinking water standards, FAO/WHO ADIs, EPA or FDA
tolerances for raw agricultural commodities or foods, and ACGIH, NIOSH or
OSHA occupational e*posure 1imits were not 1located 1in the available
literature cited in Appendix A. |

Because of the lack of data concerning carcinogenicity in humans and
animals, 4-chlorobenzotrifluoride can be c¢lassified as an EPA Group D
chemical. The derivation of carcinogenic potency factors and a cancer-based
RQ is precluded by the lack of carcinogenicity daia._ Based on the Hooker
- Chemical Corp. (1981) 2-generation study using rats, éubchron1c and chronic
ora1~Rst for 4-chlorobenzotrifluoride of 6.2 mg/kg/day (i] mg/dai) and 0.02
mg/kg/day (1 mg/kg) were calculated. Because of the 1ack of supporting
studies, confidence in the oral RfDs is low. A chronic toxicity RQ for

4-éh1orobenzotr1f1uor1de of 1000 was calculated from the Arthur and Probst

(1983) 90-day rat study. -
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1. INTRODUCTION
1.1.  STRUCTURE AND CAS NUMBER
4-Chlorobenzotrifluoride is also known as 1-chloro-4-(trifluoromethyl)
benzene; (p-chlorophenyl)trifluoromethane; 4-chloro-a-a-a-trifluoro-
toluene; p;ch1orobenzotr1f]uoride; and p-chlorotrifluoromethylbenzene (HSDB,
1988). The structure, molecular formula, molecular weight and CAS Registry

number for this compound are as follows:

o

Molecular formula: CoH,CIF,
Molecular weight: 180.56
CAS Registry number: 98-56-6
1.2.  PHYSICAL AND CHEMICAL PROPERTIES
' 4-Ch10rdbenz§tr1f]uor1de is a colorless 11@u1d.at ambient temperatures
(Boudakiaﬁ, 1980), Qithian aromatjc odor (Hawley, 1981). It is not soluble:

in water but 1is soluble in n-hexane (E]anco. Products Company, 1984).

Selected physical properties of this compound are as follows:

Melting point: -36.0°C ' Hawley, 1981
Boiling point: 138.6°C - | Hooker Chems. and
- . Plastics Corp., 1980
Density: 1.338 g/cm?® at 25°C Boudakian, 1980
Vapor pressure: 7.86 mm Hg at 25°C Hooker Chems. and
‘ Plastics Corp., 1980
Water solubility: 29.1 mg/e at 23°C Hooker Chems. and
Plastics Corp., 1980
Odor threshold: 50% panel members at 0.63 Occidental Chemé.

mg/m3® and 100% at 0.8 mg/m? Corp., 1980a
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‘Log Koy 3.52 Elanco Products
Company, 1984

Conversion 1 ppm = 7.5

= 1 mg/m3 at 20°C
factor in air: and 760 mm Hg

4-Chlorobenzotrifluoride undergoes several chemical reactions. Nitration
of this compound yields nitro-substituted products that are used as inter-
mediétes in the production of dyes, germicides and herbicides. Because of
the strong electron-withdrawing effect, this compound also undergoes nucleo-
philic substitution reactions (Boudakian, 1980).
1.3.  PRODUCTION DATA |

According to EPA's TSCA production -file (U.S.” EPA, 1977), the major
producer of 45ch10robenzotr1f1uof1de in the United States 1n.1977 was Hdoker
Chems. and Plastics Corp. of Niagara Falls, NY. This company produced
between 10 and 50 million pounds of the compoundlin 1977. At -least three
.companies imported this chemical in the Un1fed States during the same year
,(ULS. EPA, 1977). More recent data (USITC, 1987; SRI, 1987) indicate that
Occidental Peiroleum Corp. at Niagara Falls, NY, thé parent cémpany of
Hooker Chems. and Plastics Cdrp., s the only current major manufacturer of
the chemical in the United States. It 1is produced from the reaction of
4-chlorobenzotrichloride ‘and anhydrous hydrogen flouride under high or
atmospheric pressure. conditions (Boudakian, 1980) or the reaction of
4-chlorotoluene with hydrogen fluoride (HSDB, 1988).
1.4. USE DATA

4-Chlorobenzotrifluoride is used as an intermediate in the manufacture
of certain dyes, drugs, herbicides and germicides (Boudakian, 1980). It is

also used as a solvent and a dielectric fluid (Hawley, 1981).
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'1.5.  SUMMARY

| 4.-Chlorobenzotrifluoride 1; a colorless liquid at ambient temperatures,
with an aromatic odor (Hawley, 1981; Boudakian, 1980). It is practically
insoluble in water (Elanco Products Company, 1984). This compound uhdergoes
easy nitration and nucleophilic substitution reactions (Boudakian, 1980).
Currently, Occidental Petroleum Corp. of Niagara Falls, NY, 1s‘ the only
major manufacturer of this chemical in the United States (SRI, 1987; USITC,
1987). Déta regard1ng'thé current U.S. production volume are not available,
although ~10-50 million poUnds was produced in 1977 (U.S. EPA, 1977). It is
produced from the reaction of 4-ch1or9benzotr1ch]or1de and anhydrous
hydrbgen fiuoride. This chemical is usedlpr1mar11y as an intermediate 1in

‘the manufacture of certain dyes, drugs and herbicides (Boudakian, 1980).
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2. ENVIRONMENTAL FATE AND TRANSPORT

2.1. AIR

The fate of 4-chlorobenzotrifluoride in the gas phase was studied by
Atkinson et al. (1985) and the results were applied to asséss its fate under
atmospheric conditions (Occidental Chem. Corp., 1984). Later, the same
study was published in the opén Titerature (Atk1nsoﬁ et al., 1985).
A]though the study did ndt directly determine the photolytic fate of the
compound, the'upber Timit for photolytic rate was indirectly determined to
be 2.7x107¢/ seé at a 1light intensity ~1.5 times higher than solar
radiation. Therefore, the lower 1imit for photolytic lifetime (lifetime =
1)R]) under atmospheric conditionSA was estimated to be 6.5 days. Since
the compound exhibits its first absorption band in the wavelength regior
230-280 nm and shows no detectable absorption at wavelengths >280 nm,
- Atkinson et-al. (1985) concluded that atmospheric photolysis .is probably
qn1mportant compared with other loss  processes. - -The same cpnc1us1oh
Eegard1ng the :s1gn1f1cance of phbto]ysis‘-can be reached from the aquatic
photolysis study (Section 2.2.). |

The rate constants for the vapor phase reaction of HO radical and 03
with 4-chlorobenzotrifiuoride at 23°C are 2.3x1072*® cm3/molecule-sec
and <5x1072%r cm3/molecule-sec, respectively (Afkinson et al., 1985). If
the daily average atmospheric concentrations of HO radical and 03 are
assumed to be 10° radicals/cm® and 7.2x10:* molecules/cm3, respec-
tively, the correspond1n§ 1ifetimes will be 50 days and >8.8 years (Atkinson
et al., 1985). Therefore, in the absence of any other faster loss process,
the lifetime of this compound in the atmosphere will be close to 50 days and

it will be very persistent in the ambient atmosphere.
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'2.2.  WATER
There is a paucity of data 1n.the open literature regarding the fate and
transport of 4-chlorobenzotrifluoride in water. The data reported here were
obtained from the pub]1c files section of the reports of the major manu-
facturer as submitted to EPA's O0ffice of Toxic Substances'(OTS) under 8D
submission rules. .
The photolytic fate of this chemical in water was reported by Elanco
Products Co. (1983a). When a 10 ppm aqueous solution of the chemical in
sealed and sterilized glass tubes was exposed to hatura] 11gh£ for <28 days,
no degradat1pn was obgerved and almost 100% pf the compound remained un-
daltered. Therefore. it was conc]dded that»thé compound is not photolabile.
The aerobic and anaerobic biodegradation of 4-chlorobenzotrifluoride 1in
water was also reported by Elanco Products Co. (1983b,c). When microorgan-
isms from soill and raw dohestic sewage accliﬁaiized to 4-chlorobenzotri-
f]horidevwere used as micfob1a] inoculum for aerobic piodégradatiqn study in
flasks with attached CO, traps, only 13% of the finitial theoretical
compound could be accounted for on day O, presuméb]y’ because of
volatilization. By the fifth day, only 2% of the compound remained. The
report concluded that the high volatility of the compound precluded the
determination of 1its aerobic biodegradative .fate. Similarly, when the
compound was 1inoculated with anaerobic digestor s1udge under anaerobic
conditions for >59 days, 1t was determined that the compound might be
inhibitory to anaerobic microorganisms for a period of 17 days at an initial
concentration of 50 mg C/%. No conclusion regarding anaerobic
biodegradation of 4-chlorobenzotr1f1qor1de could be drawn from these
experiments, however, because tﬂe control experiments showed unexplained
high losses of the compound (77%), possibly resulting from undefined abiotic

reactions.
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The loss of 4-chlorobenzotrifluoride from water because of volatiliza-
tion was reported by Elanco Products Co. (1983d). With a 10 ppm aqueous
solution of the compound, the average ratio of compound volatilization rate
to oxygen reaeration rate was determined to be 0.64 at ambient temperature.
If it 1s assumed that the oxygen reaeration rates from a pond, a river and a
lake are 0.19/day, 0.96/day and 0.24/day, respectively (Thomas, 1982), the
estimated volatilization half-lives from these water bodies would be ~1-6
days.. Therefore, it can be cont]uded that volatilization of the compound
from water is an 1important process. The sorption of the compound by soil
and sediment Qas_a]so reported by Elanco Products Co. (1983e). With sandy
1oaﬁ soil of 1.2% organit matter confént and clay ]oah soil of 3.1% brgan1c
matter content, the authors of this report estimated the soil Koc value to
range between 510 and 530. The Koc value in sediments of 3.0-3.2% organic
matter content was ~420-490. Therefore.»the compound is expected to remain
mdderate]y sorbed to most soils and sediments. | |

Bioconcentration by Bluegill sunfish, Lepomis macrochirus, was tested in .

a static nonaerated -system in the presence of 0.025-0.25 ppm 4-chlorobénzo—
trifluoride for <48 hours (Elanco Products Co., 1984). A steady-state BCF
of 122-202 was estimated, indicating that the compound will not bioconcen-
trate significantly in aquatic organisms.
2.3. SOIL

Data regarding the fate of 4-chlorobenzotriflouride 1in soil are
extréme]y limited. As discussed in Section 2.2., the Koc value for this
compound in soil has been experimentally determined to be 510-530 (Elanco
Products Co., 1983e). From this moderate Koc value, it can be predicted
that 4-chlorobenzotrifluoride hay leach significantly from some soils if the

biodegradation rate in the soil 1s slower than the infiltration rate. Since
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‘the compound was detected in a groundwater in Italy near an improper
disposal site (Cacco and Ferrari, 1982), it is 1likely that biodegradation,
at least in soils that contain high concentrations of the compound, will not
be fast. Based on data provided in Section 2.2., photolysis on' soil
surfaces will probably be unimportant, and some loss of the compound will
occur from soil surfaces as a result of volatilization. Volatilization loss
from soil will become increasingly less important, however, as the soil
depth increases. Based on the data available regarding its fate in water,
it is 1ikely that the compound will be persistent in most soils. The
absorption of the compound from soil and the subsequent possjb111ty of .
transibcat1on to upber parts of plants were studied by Cacco and Ferraf1
(1982), who demonstrated that the translocation of the compound from root to
leaves of grass and leqgumes is rapid; however, the compound is metabolized
rapidly in legumes but not in grass.
2.4. . SUMMARY

d?} the three 1likely chémica1. précesses that may -lead to thé Toss’ of
“4-chlorobenzotrifluoride in :the atmosphere, neithef' direct photolysis nor

its reaction with atmospheric 0, is significant (Atkinson et al., 1985).

3
Its reaction with photochemically produced HO radical has a rate constant of
2.3x10723 cma/molecuie-sec (Atkinson et al., 1985). Assuming the atmo-
spheric conéentration of HO radical as 10® radicals/cm?®, the 1lifetime
of tnjs compound in the air has been est1matgd to be ~50 days (Atkinson et
al., 1985). Therefore, the compound is expected to persist in ‘the atmo-
sphere. In water, photolysis of the chemical is not important (Elanco
Products Co., 1983a). Although the rates of aerobic and anaerobic biodegra-

dation of the compound in water could not be determined, these rates are

slower than the volatilization rate (Elanco Products Co., 1983b,c,d). From
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"the value of the ratio of the volatilization rate of the compound to the
oxygen reaeration rate determined experimentally (Elanco Products Co.,
1983d) and the values of oxygen reaeration rates in a few natural waters
(Thomas, 1982), the hé]f-]ife for volatilization of the compound from water
has been estimated to be 1-6 days. The Koc value of 420-490 in sediments
(Elanco Products Co.. 1983e) 1indicates that the compound will sorb
moderately to suspended solids and sediments in natural waters. Based on
the experimentally determined BCF -of 122-202 in Bluegill sdnf1sh, Lepomis
macrochirus, (Elanco Products Co., 1984), the compbund is hot expected to
bioconcentrate significantly in aquatic orgén1sms. From the data available
in aquatic studies, it can be pred1cted. that photo]ysis in soi) Qi\] be
unimportant, and some loss of the compound will occur from the soil surface
because of volatilization, although the volatilization process will become
less 1important as the soil depth ‘increases. The Koc value of 510-530 in _
~soil (Elanco Products Co., 1983e) indicates that the compound may leach
through some soils, particularly soil-from improper disposal sites. No data

regarding the b1ode§radab111ty of the compound in soil are available.
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3. EXPOSURE

There 1s a paucity of data on the levels of 4-éh1orobenzotr1f1uor1de in
environmental media. This compound was qualitatively detected'1h water from
Lake Ontario at Niagara River (Great Lakes Water Quality Board, 1983). The
source of the compound in the water was possibly the nearby manufacturer of
the chemical. Hauser and Bromberg (1982) reported the qualitative detection
of this compound in the sediment/soil/water samples collected from contami-
nated areas.of Lové Cané], Niagara Falls. Bass and yellow perch coliected
from N1ag§ra River and analyzed in 1978 contained 4-chlorobenzotrifluoride
in the concentration range 0.17-2.0 ppm.f The cdmpound was not deiected at a
later date (1980), however, at a detection 11m1t: of 0.01 ppm in ‘var1ous
samples of fish (walleye, brown trout and sucker) from Lake Erie and Lake
Ontario near the ;uspected contaminated areas (Occidental Chem. Corp.,
1980b).- Cacco and Ferrari (1982)Areported.the qétect1on_of.th1s compound at.
ai]evej of -1 ppm.1d'groundwater néaf ah 1mproper—d1spdsa1'sjte near Vicénza,

Italy.
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4. AQUATIC TOXICITY
4.1. ACUTE TOXICITY
The acute toxicity of 4-chlorobenzotrifluoride to aquatic organisms was

assessed for two species of fish (ré1nbou trout, Salmo gairdneri, and blue-

gill sunfish, Lepomis macrochirus) and a macroinvertebrate (the crustacean,

Daphnia magna). Exposure of rainbow trout to 4-chlorobenzotrifluoride in

static acute toxicity tests produced nominal 24-, 48-, 72- and 96-hour
LC50 estimates of 13.5 mg/% (Union Carbide Environmental Services,
1979a). Conf1dence 1imits were not generated because of a lack of inter-
‘medlate levels of mortality. No deaths were observed at 10 mg/¢ 4-chloro-
benzotrifluoride, and 100% mofta11ty» was observed at 18 mg/y for each
observation period. The test was conducted in reconstituted water at 12°C.
Exposure of bluegill sunfish to 4-chlorobenzotrifluoride in static acute

toxicity tests produced. nominal 244, 48-, 72- and 96-hour LC values with

50
95% confidence Timits -of. 19.1 (]5.9-22.9),' 13.5 (11.5-15.8), 12.7
(1].4—14.f) -and 12.0 (10;3-T3ﬁ9) mg/!,' réspective]y i~(Un1on -Carbfde
Environmental Services, 1979b). No deaths were observed at 5.6 mg/%
4-ch1or6benzotr1f]uor1de after 96 hours. The test was conducted 1in
reconstituted water at 22°C.

Exposure of D. 'magna to 4-chlorobenzotrifiuoride 1in static acute

toxicity tests produced nominal 24- and 48-hour LC estimates with 95%

50
confidence 1imits of 13.2 (11.4-15.2) and 12.4 (10.7-14.5) mg/e, respec-
tively (Union Carbide Environmental Services, 1979c). No deaths were
observed at 5.6 mg/% 4-chlorobenzotrifluoride after either 24 or 48 hours

of exposure. The test was conducted in well watér at 21°C.
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4.2.  CHRONIC EFFECTS

The chronic toxicity of 4-chlorobenzotrifluoride to aquatic organisms
was assessed for a sing]e species of fish (fathead minnow, §1megha1es
promelas) and the macroinvertebrate, D. magna. Percentage hatch: anq
survival of fathead minnow embryos exposed to 4-chlorobenzotrifluoride were
used to estimate a 31-day MATC of >0.54 but <1.4 mg/e (EG&G Bionomics,
1981). Fathead minnow eggs were exposed to 4-chlorobenzotrifluoride in a
flowthrough system using well water at a temperature of 25°C. Measured
concentrations of 4-chlorobenzotrifluoride were used to calculate the MATC
value. _

The chronic effects of exposure of D. magna toi4-ch10robenzotf1F1uor1de;

were assessed by generating 4-, 7-, 14- and 21-day LC., estimates with 95%

50
confidence 1limits of 0.163 (0.120-0.222), 0.150 (0.105-0.214), 0.073
. {0.05-0.107) and 0.071 (0.047-0.107) mg/%, respectively (Un1qn Carbide
Env1ronmeﬁta1. Services, 1979d). In addition, brood. size. of actively
Feproducing D. magna adults exposed to 4;ch10robenzotr1f1uor{de was used to
estimate a 21-day MATC of >0.03 but <0.b5 mg/e 4-ch1drobquotr1f]uor1de.
The test was conducted in well water under f]owthrough conditions at a mean

temperature of 20.8°C. Measured concentrations of 4-ch1orobeniotr1f1uor1de

values.

were used to calculate the MATC and LC50

4.3. PLANT EFFECTS

There were no studies identified that addressed the effects of.exposure'
of aquatic plants to 4-chlorobenzotrifluoride.
4.4,  SUMMARY

Exposure of rainbow trout and bluegill sunfish to 4-chlorobenzotrifluo-

ride generated 96-hour LC values of 13.5 and 12.0 (10.3-13.9) mg/%,

50
respectively (Union Carbide Environmental Services, 1979b). Exposure of D.
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magna to 4-chlorobenzotrifluoride generated a 48-hour LCcy of 12.4
(10.7-14.5) m§/9. (Union Carbide Environmental Services, 1979c).

The concentration of 4-chlorobenzotrifluoride that_ produced chronic
effects in aquatic orgah’isms was ~1-2 orders of magnitude lower than that
produced for acute effects. The MATC for fathead minnow eggs was >0.54 but
<1.4 mg/% 4-chlorobenzotrifluoride. The MATC for D. magna was >0.03 and
<0.05 mg/% 4-chlorobenzotrifluoride (Union Carb1de_ Environmental Services,

1979d).
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5. PHARMACOKINETICS

5.1.  ABSORPTION

A metabolism study of [CF3-1‘C]-4-ch1orobenzotr1f]uoride. which
found radioactivity in the expired air and urine of male and female
Sprague-Dawley rats treated at doses of 1 or 104 mg/kg (in corn o0i1),
indicated that the compound 1is absorbed from the gastrointestﬁna] tract
(Quistad and Mulholland, 1983). Within 4 days of dosing, radioactivity in
the expired air and urine of treated rats accounted for 68-82% and 6-15% of
the dose, respectively, with thé total by both routes ranging from 76-88%.
Only 2-4% of the dose was found in the feces. Analysis of biood for
radioact1vity jdentified a beak concentration of ~0.05 ppm,-1 hour after
dosing, suggest- ing that absprpt1on from the gastrointestinal tract was
rapid.
5.2. DISTRIBUTION

Four days aftgr' rats of both sexes weréA given. a gavage dose of
[CF3-1fC]-4ach1ofobehzqtr1f]uoride' in corn oi]: (1 Lbr 104 mg/kg), ~1% of .
the radioactivity remained in the carcass, except for.se1ected tissues (see
below) (Quistad and Mulholland, 1983). Analysis of organs and tissues,
including the spleen, fallopian tubes and ovaries, testes, pancreas, lungs,
kidney, brain, heart, muscles, fat, liver, ﬁ1de,' stomach and 1ntest1nés,
revealed slightly higher levels of rad1o§ct1v1ty in tissues from female rats
compared with male rats. The radioactivity in the tissues was identified as
4-chlorobenzotrifluoride, and tissue concentfat1ons ranged from <1-16
ug/kg foliowing a 1 mg/kg dose, and <40-371 wug/kg following a 104 mg/kg
dose. The only exception was abdominal fat from female, but not male, rats,

which contained higher levels of radioactivity: 104 wug/kg following a 1
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.mg/kg dose and 1420 ug/kg following a 104 mg/kg dose. Approximately 90%
of the radioactivity in the abdominal fat was identified as 4-chlorobenzo-
trifluoride.
5.3, METABOLISM

In a metabolism study of [CF3-1‘C] 4-ch1orob§n;otr1f1uoride where
rats were treated orally, Quistad and Mulholland (1983) found that the
compound was not metabolized extensively. At a dose of 1 mg/kg, ~15% of the
dose was metabolized. .Analysis of radioactivity in the expired air revealed
that unmetabolized [14C]-4-ch1orobenzotr1f]uor1de accounted for a majority
of the 62-82% of the dose recovered; with negligible amounts reéovered as
1~"COZ. At least 56% of the radioact1v1ty fouﬁd in £he feces wés
unmetabolized 4-chlorobenzotrifiuoride; the remain1ng radioactivity was not
identified. The major urinary metabolites identified were the glucuronides
of dihydroxybenzotrifluoride and 4-chloro-3-hydroxybenzotrifiuoride, which
accounted .fér <2.7 and 4.4% of the total dose, respectively. A minor
metabb]ite; the mercapthric acid Eonjugétg of 4-ch1orobenzotr1f1uof1de,
accounted for 0.1-0.2% of the total dose, respect1ve1y.' Because 4-ch1oro;
benzoic acid and its conjugates were not detected in the urine, the inves-

tigators concluded that the CF, moiety was stable to hydrolysis. Little

3
difference in qualitative or quantitative metabolism between male and female
rats was observed.
5.4. EXCRETION

Four days after rats were given a single oral dose of [CF3-1‘C]-4-
chlorobenzotrifluoride in corn oil at 1 (four females, two males) or 104
mg/kg (tuo.females), 62-82% of the dose was recovered in the expired air
(Quistad and Mu1ho11and; 1983). Analysis of air resulted in recovery of 35%
of the radioactivity before the rats defecated; this suggested that

pulmonary excretion was rapid, and confirmed that the radioactivity had been
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Aexp\red and had not volatilized from the feces. Radioactivity recovered 1in
the feces accounted for 2.6-3.5% of the dose, while urinary radioactivity
accounted for 13.6-14.9% of the dose following treatment at 1 mg/kg, and
5.9% of the dose at 104 mg/kg. Total recoveries ranged from 79-90%. The
investigators stated that the relatively low recoveries were a reflection of
difficulties in the radioassay of(c;1at11e [*4C]-4-chlorobenzotrifluoride.
5.5.  SUMMARY

The single study of [24C]-4-chlorobenzotrifluoride metabolism using
rats (Quistad and Mulholland, 1983) indicated that the comhound is absorbed
and excreted readily, predominantly as .the parent compound. -The major route
of excretion was throdgh exb1fed a1ri wh;ch' accounted for 62-82% of. the
dose. Urinary metabolites jdentified were the glucuronides - of
dihydroxybenzotrifluoride and 4-chloro-3-hydroxybenzotrifiuoride, which
accounted for <2.7 and 4.4% of the dose, respectively. A minor urinary

metabolite,  the mercapturict acid conjugate of 4-ch1orobenzotr1f1u0r1de.

accounted for .0.1-0.2% of the dose.
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6. EFFECTS

6.1.  SYSTEMIC TOXICITY
6.1.1. Inhalatton Exposure. Pertinent data regarding the ‘toxicity of
4-chlorobenzotrifiuoride * following subchronic and chronic inhalation
exposure were not located in the available literature cited in Appendix A.
6.1.2. 0Oral Exposure.

6.1.2.1. ASUBCHRONIC -- In a 3-month study, groups of 15 F344 rats/sex
(5-6 weeks old) were treated daily by gavage with 4-chlorobenzotrifluoride
(97.7% pure) in corn o0il at doses of 0, 10, 40, 150 or 500 mg/kg/&ay (Arthur
and Probst, 1983). One male .rat at 10 mg/kg/day and two male rats at 500
mg/ké/day died. No §1gn1f1caﬁt do;e-fe1ated physical or behav1bra1 signs or
ophthalmic changes were noted. Transiently significant reductions in body
weight gain were observed in all dose groups, with body weight gain in males
at 500 mg/kg/day consistently below controls. Food intake of all 4-chloro-
benzotrifluoride-treated rats "was depressed throughout the 'study,. the.
largest decréése being observed in males at 5005.m§7kg/day. The only
significant hematology changes noted were in h1gh-dose-ma1e rats, which had
a statistically significant (p<0.05) decrease in total erythrocytes and a
shift toward an‘ increase 1in neutrophils .and a decrease in lymphocytes.
Results of clinical chem1stry analyses revealed slightly elevated levels of
serum urea nitrogen in male rats treated at 150 and 500 mg/kg. Total
bilirubin was increased in both male and female rats at 500 mg/kg.
Urinalysis indicated mild proteinuria in bofh sexes at 150 and 500 mg/kg.
Determinétions of hepatic p-nitroanisole O-demethylase activity showed
significantly (p<0.05) greater levels in males at 40, 150 and 500 mg/kg/day,
and in females at 500 mg/kg/day. At necropsy, relative liver and kidney

weights were significantly (p<0.05) increased "at the higher doses"
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‘(presumably 150 and 500 mg/kg). Thyroid weights were slightly increased in
treated rats, with significant increases (péb.OS) in females at 40 and 500
mg/kg. Slightly increased adrenal weights were observed in males at 150 and
500 mg/kg/day and in females at 500 mg/kg/day. Histological examinations
revealed renal tubular degenerat1on in- one low-dose male rat (10 mg/kg/day)
and in all male rats treatéd at doses >40 mg/kg/day. . The severity of the
renal lesions was dose-related, ranging from minimal (decreased cellular
height, 1increased cytoplasmic basophilia, 1increased hyaline ' droplet
formation) to moderate (increased number of necrotic cortical epiihe11a1
cells, and prominent hyaline casts in tubules of the outer zone medulla and
occas1ona11y in the coftex). fubu]ar degenératioh was not observed in
female rats or in any male controls. Centr119bu1ar hypertrophy was observed
in the livers of all males and one female rat treated at 150 mg/kg/day and
in all rats treated at 500 mg/kg/qay. Centrilobular hypertrophy was not
observed 1n.contr01'rats.: Among high-dose rats, the effect~on the 11vef‘wa$
s11ght1yl~morel‘prom1nent in males than in ,femafes. The 1nvést1gétors
concluded that rats tolerated the 10 mg/kg- dose for 90 days without
significant toxicity.

6.1.2.2. CHRONIC -- Pertinent  data regarding the toxicity of
4-chlorobenzotf1f1uor1de following thron1c oral exposure were not located in
the.ava11ab1e literature cited in Appendix A.
6.1.3. Other Relevant Information. Hooker Chemical Corp. (1979a)
reported é 4-hour LCSO of 33.0 mg/m3 for 4-chlorobenzotrifluoride in
Sprague-Dawley rats (male and female). No mortality occurred at 6.03 or
20.8 mg/m3. According to the 1nvest1§ators, signs of irritation during
the exposure (redness around the -eyes, excessive 1lacrimation, nasal
discharge) occurred at concentrations >20.8 mg/m?, and lung discoloration

on necropsy was observed in all exposure groups. These results suggest that

0111d _ -17- ~05/10/88



~pu1monary irritation may be an 1mportant component in the toxicity of
4-ch1orobehzotr1f1uor1de following inhalation exposure.

In a Russian study (Rapoport et al., 1986), male nonpurebred albino male
rats (numbers unspecified) were exposed to 4-chlorobenzotrifiuoride at 5.5,
20.5, 71.6 or 440 - mg/m®, -continuously for 120 hours. The rats were
observed for at least 115 days following exposure. Examinations included
body weight, muscular strength (grasping_ref]ex), blood analyses (RBC and
leukocyte counts, hematocrit, content of hemogliobin in 'one erythrocyte,
liver function, cho]inesterase and lactate dehydrogenase) ahd studies of the
nervous system (?summat1on-£hresho1d index," motor activity). Exposure at.
440 and 71.6 Amg/ma résu]ted in a. chanée in "practically all of - the'
parameters studied.” The 20.5 mg/m? concentration was considered the
"minimally effective" concentration, while 5.5 mg/m® was considered the
“subthreshold.” The results, which are difficult to interpret, are pre-
sented as time of onset of significant changes in parameters. in general,
~ time :of onset of - significant effects '1ﬁcreased w1th"ﬁecreas1ng exposuré
concentration. The study does noi relate exposure concentration to
incidence or severity of effects.

The oral LD50 for "4-chlorobenzotrifluoride 1in Sbrague-Dau]ey fats
(male and female) was reported as >5.0 me/kg (6.7 g/kg) (Hooker Chemical
Corp., 1985a). At a dose of 5 me/kg (6.7 g/kg), 2/8 male and 0/8 female
rats died during the 14- day observation period.

The dermal LD in New Zealand wh1te rabbits was reported to be >2.0

50
me/kg (2.7 g/kg) (Hooker Chemical Corp., 1985b). 4-Chlorobenzotrifluoride
was applied to shaved abraded skin (back) and the test area was occluded.
Only one dose was studied; at 2 me/kg (2.7 g/kg), 0/5 male and 1/5 female

rabbits died during the 14-day observation period.
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6.2, CARCINOGENICITY
6.2.1. Inhalation. Pertinent data regarding 'the carcinogenicity of
4-chlorobenzotrifluoride following inhalation exposure were not located in
the available literature cited in Appendix A.

'6.2.2. Oral. Pertinent data regarding the carcinogenicity of 4-chloro-
benzotrifluoride following oral exposure were not located in the available
Titerature cited in Appendix A.

6.2.3. Other Relevant Data. Hooker Chemical Corp. (1980) reported that
4-ch1orobenzotr1f1uor1de tested negative for cell transformation in
Balb/C3T3 cells. The compound (purity unspecified) was added to the culture
médim; af concentrations of 0.1-40 ne/me, which allowed 80‘to 56% of the
cells to survive. The study did not report whether an activating system was
used. L1111y Research Laboratories (1983a) also fouﬁd that 4-chlorobenzotri-
fluoride (97% pure) tested negative fbr cell transformation in Balb/C3T3
cells. This study was coﬁducted-1n:the presence of S$-9, with -the compduﬁd
added to the culture médiuﬁ at concentrations of 10-300 Qg/a." Reduced
survival was observed at 300 wug/mk, a concentration at which the
compound was. not completely miscible with the culture medium.

6.3. HUTAGENICITY

| Data regarding the mutagenicity of 4-chlorobenzotrifiuoride are
presented in Table 6-1. 4-Chlorobenzotrifluoride tested negative in assays

for reverse mutation in Saimonella typhimurium (Haworth et al., 1983; Hooker

Chemical Corp., i978a). Urine from mice treated with 4-chlorobenzotri-
fluoride also tested negative 1in assays for reverse mutation 1in S.
typhimur jum (Hooker Chemical Corp., 1979b). Negative results have been
reported for 4-chlorobenzotrifiuoride 1in assays for reverse mutation in.

Saccharomyces cerevisiae, DNA repair in Escherichia colil (Hooker Chemical
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NMutagenicity Testing of 4-Chlorobenzotrifluoride

TABLE 6-)

Assay Indicator Purity Application Concentration Activating Response Comment Reference
Organism or Dose System
Reverse Salmonella 96% preincubatton 10-1000 ug/plate +$-9 s NC Haworth et al.,
mutation typhimur Yum ' 1983
TA1535, TAV537,
TA98, TAY00 '
Reverse S. typhimurlum NR plate 0.01-10 yr/plate - +S-9 = NC - Hooker Chemical
mutation TAI1535, TA15]), incorporat ion . Corp., 1978a
TA98, TAY00
Reverse S. typhimurium NR male CD-1 mice 0.1, 0.2 or 0.3 ¢ deconjuga- = Urine was collected Hooker Chemical
mutation TA1535, TA1531, treated by gavage mt urine/plate ting enzyme, overnight (16 hours); Corp., 1979
(urine assay) TA98, TAY00 for 2 days at 50, B8-glucuroni- the time between dosing :
: 167 or 500 mg/kg/ dase, before and urine collection
day; urine tested urine was was not stated.
~ for mutagenicity added to
by plate incor- plate
poration ' .
Reverse Saccharomyces NR plate 0.1-10 ua/plate +S-9 = NC Hooker Chemical
mutation cerevisiae D4 ' incorporation Corp., 1978a
DNA repair Escherichia NR spot test 0.01-10 wa/plate *$-9 = NC Hooker Chemical
test coll W3IHO/polAt, {check) {check) Corp., 1978a
P3478/poIA-
Forward L5178Y mouse NR added to 3.13-50 or/mp -9 = Concentrations of >78 Hooker Chemical
mutation 1ymphoma culture medium nt/me were highly Corp., 1978b
toxic to mouse lymphoma
cells.
Unscheduled EUE cells NR NR NR NR + Study was avallable only Benigni and
DNA synthesis as an abstract, which Dogliotti, 1980
did not further describe
the cells used or the
study protocol.
Chromosome Chinese hamster NR added to 29.99-130 na/mt . +$5-9 = Cells treated for 12 LYy Research
aberrations ovary cells cultures : hours collected at 14 or Laboratories,
' 24 hours, cytotoxicity 1983b

at 90 nt/m.
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mu‘ (cont.)

Assay Indicator Purity Appliication Concentration Activating Response Comment : Reference
Organism or Dose System
Sister L5178 mouse NR added to 0.0025, 0.0050, *$-9 4 Without activation, re- Hooker Chemical
chromatid Jymphoma cells culture medium 0.0100, 0.0200, . sults were significant Corp., 1979c
exchange : 0.0400 nt/me at all concentrations.
. With activation, results
were significant at 0.0025,
0.0100 and 0.0200 na/mt
{not dose-related)
Chromosome bone marrow NR gavage dose 0.5, 1.7 0r 5.0 NA - Analyses were completed L1111y Research
aberrations cells of rats me/kg . 6, 28 and 48 hours after Laboratortes,

a single gavage dose. 1983c

NA = Not applicable; NC = no comment; NR = not reported



.Corp.. 1978a), forward mutation in mouse Tlymphoma cells (Hooker Chemical
Corp., 1978b), and chromosome aberrations in Chinese hamster ovary cells
(L111y Research Laboratories, 1983b) and rat bone marrow ¢e11s (Lilly
Research Laboratories, 1983c¢). The only positive results for
4-chlorobenzotrifluoride were in an assay for unscheduled DNA.synthes1s in
EUE cells (cells were not further described) (Benigni and Dogliotti, 1980),-
and in an assay for sister éhromatid exchange 1in mouse Tlymphoma cells
(Hooker Chemical cofp.; 1979¢).
6.4. TERATOGENICITY

Pertinent data regarding the teratogen1c1ty of 4-chlorobenzotrifluoride
were not located in the available 11terature cited in Appendix A.
6.5. OTHER REPRODUCTIVE EFFECTS

Hooker Chemical Corp. (1981) reported results of a 2-generation repro-
ductive study. in which groups of 20 Sprague-Dawley rats/sex were treated by
gavage with 4-ch1orqbenzo£r1f1u0r1de (97% pure) in éorn 0i1 at doses of O,
5, 15'-or 45 mg/kg/dayQ ‘The parental generation was treate& for & weeks
before mating, throughout réprodUct1on, and through the wean&ng of the F]
generation. The F] generation was culled to 10 pups/iitter on day 14, and
was treated for 90 days postweaning. Offspring were not examined for
malformations. No treatment-related mortalities, -behavior changes or
consistent treatment-related changes 1in weight gain and food consumption
were observed in the F, or F, rats. No significant treatment-related

0 1
changes in hematology and clinical chemistry were noted in F0 or F]
rats. Treatment of rats with 4-chlorobenzotrifluoride had no effect on the
number of pups/iitter, pup survivability or- length of gestation period.
Body weight of female pups from rats treated at 45 mg/kg/day was signifi-
cantly (p<0.05) decreased compared with controls on day 1 after birth. On

day 4, body weights of offspring (males and females) were significantly
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.(p<0.05) increased compared with controls 1in all treatment groups. At

necropsy, no dose-related gross lesions were observed in the F. rats.

0
Histological examinations were not completed. In the F., generation,

]
determination of organ weights revealed a nonsignificant dose-related
increase in mean liver weights and mean liver-to-body weight ratios in both
sexes. Histological examinations of major tisﬁues and organs completed on
F] controls and on rats treated at 45 mg/kg/day did not reveal any
‘treatment-related effects.
6.6.  SUMMARY

Minimal to moderate renal tubular degeneration was observed in male rats
treated by gavage with 4-ch16robenzotr1f]uor1de at doses >40 mg/kg/dayifor 3
months (Arthur and Probst, 1983). Centrilobuiar hypertrophy of the liver
was observed 5n male rats treated with 4-chlorobenzotrifluoride doses at
>150 mg/kg/day and in female rats at 500 mg/kg/day. No.s1gn1f1cant effects
were -observed _in - rats .treated: for - 3 ‘”monihs by -gavage - with
4-chlorobenzotrifluoride at 10‘m§/kg/day. | | |

In contrast to the Arthur and Probst (1983) study, histological kidney
and 1liver effects were not observed in a 2-generation study 1in which
Sprague-Dawley rats were treated by gavage with 4-chlorobenzotrifluoride at
doses <45 mg/kg/day for >90 days (Hooker Chemi;a] Corp., 1981). 4-Chloro-
benzotrifluoride +treatment did not have any effect on reproductive
parameters. . |

A Russian study (Rapoport et al., 1986) reported that 1nha1at1on:
exposure of rats to 4-chlorobenzotrifluoride at concentrations >20.5 mg/m3
for 120 hours resulted in changes in blood analyses, motor activity and
muscle strength. Significant changes were not observed in rats expoéed at

5.5 mg/m3 for. 120 hours.
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Hooker Chemical Corp. (1979a) reported a 4-hour‘ LC50 for 4-ch1oro-
benzotrifluoride in Sprague-Dawley rats of 33 mg/m®. The oral LD50 for
4-chlorobenzotrifluoride in Sprague-Dawley réts was repofted as >5.0 me/kg
(6.7 g/kg) (Hooker Chem1ca1 Corp., 1985a), whiie the ”derma1 LD50 in
rabbits was reported to be >2.0 mg/kg (2.7 g/kg) (Hooker Chemical Corp.,
1985b) . |

Except for positive results in assays of unscheduled DNA synthesis
(Benigni and Dogliotti, 1980) and sister chromatid exchange (Hooker Chemical
Corp., 1979c), results of mutagenicity assays Aof 4-chlorobenzotrifluoride
have been negative. |

4-Chlorobenzotrifluoride has not been tested for carcinogenicity or

teratogenicity.
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7. EXISTING GUIDELINES AND STANDARDS

7.1.  HUMAN

Pertinent gquidelines and standards, including EPA ambient water and air
quality criteria, dringing water standards, FAO/WHO ADIs, EPA or FDA toler-
ances for raw agricultural commodities or foods, and ACGIH, NIOSH or OSHA
occupational exposure Tlimits uere'not lTocated in the available 1literature
cited in Appendix A.
Iw2. AQUATIC

Pertinent guidelines and standards for the protection of aquatic 11fé
from exposure to 4-chlorobenzotrifluoride were not located in the available

1iterature cited in Appendix A.
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8. RISK ASSESSMENT

8.1.  CARCINOGENICITY

Pertinent data regarding the carcinogenicity of 4-chlorobenzotrifiuoride
were not located in the available literature cited in Appendix A.
8.1.1.  MWeight of Evidence. As a result of a lack of data concerning
carcinogenicity 1in humans and animals, 4-chlorobenzotrifluoride can be
classified as an EPA Group D chemical (U.S. EPA, 1986b), not classifiable as
to human carcinogenicity.
8.1.2. Quantitative Risk Estimates. The derivation of carcinogenic
potency factors for 4-ch16robenzotrff1uor1de is precluded by the lack of
cé}cinogen1c1ty data. | '
8.2.  SYSTEMIC TOXICITY
8.2.1. Inhalation Exposure. The derivation of inhalation risk assessment
values for 4-chlorobenzotrifiuoride is preciuded by the lack of subchronic
and chronic inhalation stpd1es. |

An LC50 study using ‘rats (Hodker Chemical Corp., 1979a) suggested that
pulmonary irritation may be an important Acomponent- in the tox1citj of
4-chlorobenzotrifluoride following 1inhalation exposure. The only other
inhalation study, a Russian study (Rapoport et al., 1986), reported changes
in blood analyses, motor activity and muscular strehgth in rats exposed to
4-chlorobenzotrifluoride continuously at >20.5 mg/m? for 120 hours.
Significant effects were not observed in rats exposed to 4-chlorobenzotri-
fluoride at 5.5 mg/m® for 120 hours.
8.2.2. 0Oral Exposure.

8.2.2.1. LESS THAN LIFETIME EXPOSURES -- In the 90-day study by
Arthur and Probst (1983), F344 rats were treated by gavage with 4-chloro-

benzotrifluoride 1in corn oil1 at 0, 10, 40, 150 or 400 mg/kg/day. No
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significant treatment-related effects ‘were observed at 10 mg/kg/day. In
male rats treated at >40 mg/kg/day, renal tubular degeneration was observed,
with severity increasing from minimal effects at 40 mg/kg/day to moderate
effects at 150 mg/kg/day. Centrilobular hypertrophy in the 1liver was
observed in all male réts and in one female rat at 150 mg/kg/day, and in all
rats'at 400 mg/kg/day.

The only other study of sufficient duration for risk assessment is the

2-generation study using Sprague-Dawley rats (Hooker Chem1ca1‘Corp.. 1981).
In this study, noléignificant tfeatment—re]ated effects on reproduction or
h1st019g1ca1 changes were noted in rats treated by gavage with 4-chloro-
benzotr1f]uor1dé in corn 011 at 0, 5, 15 or 45 mg/kg/day. The FO rats
were treated for 4 weeks before mating, through mating and weaning, and the
F] were treated for 90 days after weaning. A nonsignificant dose-related
increase in 1iver ugights ua§ nbted in F] rats.
‘ .A 3-month rat study (Arthur and Probst.-1983) indicated that the k1dney
and liver éfé the targef 6rgans of 4—ch10robgnzotr1f1uor1de toxicity. The
LOAEL found in this study was 40 mg/kg/day, a dose at which minima1 renal
tubular degeneration in male rats was observed. The highest NOAEL below the
40 mg/kg/day LOAEL is the 15 mg/kg/day dose from the 2-generation rat study
(Hooker Chemical Corp., 1981). A subchronic oral RfD of 0.2 mg/kg/day, or
11 mg/day for a 70 kg human, is calculated from the NOAEL of 15 mg/kg/day by
- dividing the NOAEL by an uncertainty factor of 100, 10 to extrapolate from
anima]s'to humans, and 10 to protect sensitive individuals.

Confidence in this RfD is low. The studies useful for risk assessment
are limited to two rat studies. These studies indicate a possible strain
difference; one study reported renal tubular degeneration in male F344 rats

treated with 4-chlorobenzotrifluoride at 40 mg/kg/day (Arthur and Probst,
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1983), but no treatment-re]ated effects were observed in Sprague-Dawley rats
in a 2-generation study at 45 mg/kg/day (Hooker Chemical Corp., 1981). Low
confidence in the subchronic RfD 1s also indicated because of the lack of
teratogenicity~stud1esl _ |
| 8.2.2.2. CHRONIC .EXPOSURES -- Chronic oral studies of 4-chlorobenzo-
trifiuoride were not available. A chronic oral RfD of 0.02 mg/kg/day or 1
mg/day for a 70 kg human can be derived by dividing the subchronic oral RfD
by an additional uncertainty factor of 10 to extrapolate from subchronic
exposure. | |

Confidence in this RFD is low. There are only two rat studies available
coﬁcerhing the toxicity of 4-chlorobenzotrifluoride, and they indicate a

possible strain difference in the development of renal tubular degeneration.
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9. REPORTABLE QUANTITIES

9.1.  BASED ON SYSTEMIC TOXICITY

The only study reporting effects following subchronic exposure to
4-chlorobenzotrifluoride is the 3-month study by Arthur and Probst (1983).:
As discussed in Sectibn 6.1.2.1. and summarized in Table 9;1. male rats
treated by'gavage with 4-chlorobenzotrifluoride in corn o0il at a dose of 40
mg/kg/day developed minimal renal tubular degeneration, while rats treated
at 150 mg/kg/day developed proteinuria, mild to moderate renal tubular
degeneration and céntr11obu1ar hypertrophy of the 11§er. As indicated in
Table 9-1. the qn1ma1 doses of 40 and 150 mg/kg/day éorfespond to human MEDs
of 43 and 149 mg/day, and RVds of 3.0 'and 2.2, respéctive]y; - The most
appropriate Rve for minimal renal tubular degeneration observed at the
lower dose 1s 3, and the RVe for renal tubular degeneration associated
with mild proteinuria is 7. Multiplication of the Rvds by the Rves
y1e1as CS§ of - 9.0 and 15.4 for minimal renal tubuiar degeneration and
tubu]ér'degenenation associated with proteinuria, respectively. The h1ghest
CS, 15.4, i1s the most appropriate bés1s for the RQ 6f 100b (Table 972).
9.2. BASED ON CARCINOGENICITY :

Pertinent data concerning the carcinogenicity of 4-chlorobenzotrifluo-
ride were not located. ©Except for an assay for sister chromatid exchange
(Hooker Chemical Corp., 1979c) and an assay for unscheduled DNA synthesis
(Benigni and Dogliotti, 1980), mutagenicity assays have reported negative
results (see Section 6.3.). The lack of data concerning the carcinogenicity
of 4-chlorobenzotrifluoride in eithér humans or animals 1nd1catés that the
compound should be classified as an EPA Group D chemical (U.S. EPA, 1986b),
not classifiable as to human carcinogenicity. Hazard ranking based on

carcinogenicity is not possible.
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TABLE 9-1

Composite Scores for the Oral Toxiclty of 4-Chlor6benzotrlfluorlde (97% Pure) in Corn on Using Male F344 Ratsd

Average Equivalent :
No. at Body Weightb Dose/E xposure Animal Dose Human MEDC RV4 Effect RVe cs RQ
Start {kq) - {mg/kg/day) " {mg/day)
15 0.25 40 mg/kg/day 40 43 3.0 Minimal renal tubular K] 9 1000
by gavage for degeneration
3 months ’
15 0.2 150 mg/kg/day 150 2.2 Mid pfﬁtelnurla. renal 7 15.4 1000

by gavage for
3 months

149

tubular degeneration
and centrilobular hyper-
trophy of the itiver

aSource: Arthur and Probst, 1983

bgstimated from graphs

CAnima) dose multiplled by the cube root of the ratlo of anima) to reference human body welght (70 kg) and by 70 kg to express human MED in
mg/day. and divided by an uncertainty factor of 10 to expand from subchronic to chronic exposure.



TABLE 9-2

4-Chlorobenzotrifluoride
Minimum Effective Dose (MED) and Reportable Quantity (RQ)

Route: . oral

Dose*: 149

Effect: mild proteinuria, renal tubular degeneration,
centrilobular hypertrophy of the 1liver

Reference: | .. Arthur and Probst, 1983

RVg: - 2.2 |

RVg:. . - o

Composite Score: 15.4

RQ: 1000

*Equivalent human dose
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APPENDIX A
LITERATURE SEARCHED

This HEED is based on data 1identified by computerized 1literature
" searches of the following:

CHEMLINE '
TSCATS ‘ ‘ \ '
CASR online (U.S. EPA Chemical Activities Status Report)
TOXLINE

TOXLIT

TOXLIT 65

RTECS

OHM TADS

STORET

SRC Environmental Fate Data Bases

SANSS

AQUIRE

TSCAPP

NTIS

Federal Register

CAS ONLINE (Chemistry and Aquatic)

HSDB
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Hygiene and Toxicology, 3rd rev. ed., Vol. 2A. John Wiley and
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Clayton, G.D. and F.E. Clayton, Ed. 1981. Patty's Industrial
Hygiene and Toxicology, 3rd rev. ed., Vol. 2B. John Wiley and
Sons, NY. p. 2879-3816.

Clayton, G.D. and F.E. Clayton, Ed. 1982. Patty's Industrial
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In addition, approximately 30 compendia of aquatic toxicity data were

reviewed, .including the following:
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Data Book. Volume 3. Effects of Chemicals on ‘Aquatic- Life.
Selected Data from. the Literature through 1968. Prepared for the
U.S. EPA under Contract No. 68-01-0007. Washington, DC.

Johnson, W.W. and M.T. Finley. 1980. Handbook of Acute Toxicity
of Chemicals to Fish and Aquatic Invertebrates. Summaries of
Toxicity Tests Conducted at Columbia National Fisheries Research
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Serv. Res. Publ. 137, Washington, DC.

McKee, J.E. and H.W. Wolf. 1963. Water 0ua11ty Criteria, 2nd ed.
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Pimental, D. 1971. Ecological Effects of Pesticides on Non-Target
Species. Prepared for the U.S. EPA, Washington, DC. PB-269605.

Schneider, B.A. 1979. Toxicology Handbook. Mammalian and Aquatic

Data. Book 1: Toxicology Data. Office of Pesticide Programs, U.S.
EPA, Washington, DC. EPA 540/9-79-003. NTIS PB 80-196876.
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A.Nm’x B

Summary Table for 4-Chlorobenzotrifluoride

Spécies Exposure Effect RfD or q* Reference
Inhalation Exposure
Subchronic 1D
Chronic 1D
Carcinogenicity 1D
Oral Exposure
Subchronic rat 15 mg/kg for NOAEL 0.2 mg/kg/day or Hooker Chemical
>90 days ' 11 mg/day for a Corp., 1981
' 70 kg human
Chronic rat 15 mg/kg for 0.02 mg/kg/day or Hooker Chemical

Carcinogenicity

REPORTABLE QUANTITIES

Based on chronic toxicity:

Based on carcinogenlcity:

>90 days

1000

1D

NOAEL

1 mqg/day for a 70
kg human

1D

Corp., 1981

Arthur and
Probst, 1983

ID = Insufficient data



