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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 Liabi11ty Act (CERCLA). Both published 1iterature and
information obtained for Agency Program O0ffice files are evaluated as they
pertain to potential human health, aquatic 1ife and environmental effects of
hazardous waste constituents. The l1iterature 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 listed 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 1nclude: 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 which would not be expected to cause adverse effects when
exposure occurs during a limited time interval i.e., for an interval which
does not constitute a significant portion of the lifespan. This type of
exposure estimate has not been extensively used, or rigorously defined as
previous risk assessment efforts have focused primarily on l1ifetime exposure
scenarios. Animal data used 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 utilized when available.

In the case of suspected carcinogens, RfDs are not estimated. Instead,
a carcinogenic potency factor, or gqy* (U.S. EPA, 1980a) is 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 1is wused to determine the quantity of a
hazardous substance for which notification 1s 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 carcinogenicity) 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

1,3-Dichloropropene is a colorless liquid with the odor of chloroform
(Windholz, 1983). It occurs In cis- and irans-1somer1c forms. The
cis-isomer has a slightly higher vapor pressure than the trans-isomer (43
versus 34 mm Hg), but the water solubilities are similar (2700-2800 ppm at
20°C) (Di1ling, 1977). Current production figures for 1,3-dichloropropene
are not available. According to the qpb11c portion of the U.S. EPA TSCA
Production File for 1977, two U.S. manufacturers {Dow and Shell Chemical)
produced a combined total of 10-60 million pounds in 1977 (U.S. EPA, 1977).
1,3-Dichloropropene has been produced as a by-product of allyl chloride
production in conjunction with other by-products, such as 3,3-dichloro-
propene and 1,2-dichloropropene (Krijgsheld and van de; Gen, 1986;
DeBenedictis, 1979). By-product mixtures of' 1,3-dichloropropene and
1,2-dichloropropane have been marketed as a fumigant under the trade name
D-D by Shell Chemical Co. (Worthing and Walker, 1987; VYang, 1986).
1,3-Dichloropropene 1s used as a soil fumigant and nematicide (Worthing and
Walker, 1987). Several different commercial formulations containing
1,3-dichloropropene have been marketed as a fumigant. Telone I]e
(currently marketed by Dow Chemical) 1s widely used in agriculture as a soil
fumigant for parasitic plant nematodes (Yang, 1986; SRI, 1986). Current
Telone II® formulations contain 98% 1,3-dichloropropene (Albrecht, 1987a),
although original formulations contained only 92% (Yang, 1986).

Degradation of 1,3-dichloropropene in the ambient atmosphere results
primarily by reaction with photochemically generated HO. (Tuazon et al.,
1984). Based upon experimentally determined rate constants (Tuazon et al.,

1984), the half-lives for the reaction of c1s- and trans-1,3-dichloropropene
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with HO- 1in air are ~2.1 and 1.2 days, respectively. 1,3-Dichloropropene
has been detected in rainwater (Mazurek and Simonetti, 1986), indicating
that physical removal by wet deposition can occur. Hydrolysis and volatili-
zation are important environmental fate processes in water. The rate of
hydrolysis has been found to be independent of pH at pHs 5, 7 and 9 and to
be essentially identical for the cis- and trans-isomers. The measured
hydrolysis half-lives at 10, 20 and 30°C were 51, 11.3 and 3.1 days,
respectively, with 3-chloroallyl alcohol identified as a hydrolysis product
(McCal1, 1987). Volatilization haif-lives of 3.8-4.2 and 46-50 hours have
been estimated for a model river (1 m deep) and a model environmental pond,
respectively {(Thomas, 1982; U.S. EPA, 1986b). The fate of 1,3-dichloro-
propene in soil has been studied extensively. It hydrolyzes in wet soil to
yield cis- and trans-3-chloroallyl alcohol (Castro and Belser, 196b; Roberts
and Stoydin, 1976). Since the rate of hydrolysis is strongly dependent upon
temperature, the importance of hydrolysis in soil will depend upon moisture
content and temperature. In warm, moist soil, hydrolysis may be one of the
dominant degradation processes. 1,3-Dichloropropene is susceptible to
degradation by soil microorganisms (Krijgsheld and van der Gen, 1986).
Adapted microbes appear capable of degrading 1,3-dichloropropene at signifi-
cant rates {(Tabak et al., 1981; van der Pas and Leistra, 1987). Volatiliza-
tion 1s an Aimportant physical removal process for 1,3-dichloropropene 1in
soil. The volatilization rate of 1,3-dichloropropene that is applied to
soil as a fumigant can vary greatly with application methods, temperature,
moisture content, soil porosity and soil organic content (Albrecht and
Chenchin, 1985). Volatilization Tlosses from soll may exceed 50% of the

amount applied (Roberts and Stoydin, 1976) or range from only 5-10%



(Munnecke and Vvan Gundy, 1979). Dissolved 1.3-d1chloropropene 1s suscept-
ible to significant leaching in soil (Kenaga, 1980). Although leaching In
wet soill «can occur, concurrent hydrolysis and biodegradation should
attenuate the amounts of 1,3-dichloropropene that may reach groundwaters.
Vapor phase 1,3-dichloropropene is more strongly adsorbed to soil than the
dissolved chemical (Munnecke and Van Gundy, 1979). The overall half-lives of
1,3-dichloroprolene in soil have been observed to vary from 3-6% days (van
der Pas and Leistra, 1987; Leistra, 1970; Albrecht; 1987a).
1,3-Dichloropropene has been identified in a very l1imited number of
drinking waters. It has been qualitatively detected in New Orleans, LA
drinking water collected in August 1974 (Dowty et al., 1975; Shackelford and
Keith, 1976). Monitoring studies conducted in Denver, CO and in nine
municipalities along the Great Lakes falled to detect any trace of 1,3-di-
chloropropene (Rogers et al., 1987; Otson, 1987). Extensive groundwater
monitoring for agricultural chemicals in California {including areas where
Telone and D-D had been applied for years) has detected 1,3-dichioropropene
in only three of thousands of samples analyzed (Cohen, 1986; Maddy et al.,
1982). 1,3-Dichloropropene has been detected in 1leachate from municipal
waste landfi1ls and sewage treatment plants (Sabel and Clark, 1984; Lao et
al., 1982). It has been suggested that chlorination of water can lead to
the formation of 1,3-dichloropropene and that the 1identification of
1,3-dichloropropene in various water samples may be due to chlorination
treatment (Krijgsheld and van der Gen, 1986). Examination of 231 different
ready-to-eat foods (collected during the U.S. Food and Drug Administration's
Market Basket Survey) for 22 fumigants and industrial residues failled to

detect any 1,3-dichloropropene at a detection 1imit of ~1 ppb (Daft, 1988).
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The major source of 1,3-dichloropropene release to the atmosphere fis
probably volatile losses from soil following soll application as a fumigant
(Krijgsheld and van der Gen, 1986). Albrecht (1987b) studied the inhalation
exposure of 1,3-dichloropropene in workers invoived in applying Telone IIl®
to pineapple fields in Hawall and found exposures to be predominantly <1 ppm.

Data are avatlable on the acute toxicity of 1,3-dichloropropene to
several species of invertebrates and vertebrates. As shown in Table 4-1,

96-hour LC values reveal a similar, range of sensitivity among six

50
freshwater fish species native to U.S. waters (Applegate et al., 1957;
Buccafusco et al., 1981; Hermens et al., 1985; Johnson and Finley, 1980;
LeBlanc, 1984; Schneider, 1979; U.S. EPA, 1978). A seventh species, the

walleye, S. vitreum vitreum, showed markedly greater sensitivity, with a

96-hour LC50 of 1.08 ppm. The water flea, D. magna, {(Leblanc, 1980, 1984;
U.S. EPA, 1978) showed a sensitivity comparable with that of the bluegill
sunfish, L. macrochirus, the least sensitive of the freshwater fish species
tested (Buccafusco et al., 1981; LeBlanc, 1984; U.S. EPA, 1978). 1,3-di-
chloropropene is more acutely toxic to the saltwater invertebrate, M. bahila
{LeBlanc, 1984; U.S. EPA, 1978), than to the freshwater species, D. magna.
The sheepshead minnow, C. varieqatus, a saltwater fish, is highly sensitive

to 1,3-dichloropropene (mean 96-hour LC5 = 1.76 ppm) {(LeBlanc, 1984).

0
Chronic toxicity tests of 1,3-dichloropropene to the fathead minnow, P.

promelas, and mysid shrimp, M. bahia, revealed NOECs of 0.18 ppm and 4.2

ppm, respectively (U.S. EPA, 1978).

Data regarding the toxicity of 1,3-dichloropropene to aquatic flora
follow a similar pattern to that for aquatic fauna. The saltwater alga, S.
costatum, has a mean 96-hour £C of 1.01 ppm (LeBlanc, 1984; U.S. EPA,

50

1978); the freshwater alga, S. capricornutum, has a mean 96-hour ECSO of
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4.95 ppm (LeBlanc, 1984; U.S. EPA, 1978). Data on effects of 1,3-dichloro-
propene on bacteria indicate that Aerobacter sp. and Pseudomonas sp. are
more resistant to the compound than are higher aquatic species reported
above.

Studies on the bioconcentration/biocaccumulation potential of 1,3-d1-
chloropropene in aquatic fauna and flora were not located in the available
Titerature, but BCFs of 7 {based on water solubility) and 1 (based on Kow)
were predicted for this compound by Kenaga (1980). -

Data support 1,3-dichloropropene’'s effectiveness as a nematocide
(Abivardi, 1970; Blackmon and Musen, 1974; Costante et al., 1987; Xotcon and

Loria, 1987) and 1ts toxicity to the earthworm, Lumbricus terrestris, and to

Dipter and Coleopter larvae (Edwards and Reichie, 1969}.

Data regarding the effectiveness of 1,3-dichloropropene for control of
soil microorganisms are equivocal. Mathur et al. (1980) noted increased
numbers of fungl, bacteria and actinomycetes after treating field plots with
the chemical, but Cook et al. (1987) noted 95-100% elimination of a popu-
Tatlon of Pythium spp. with 1,3-dichloropropene.

The lack of pertinent data regarding effects of exposure of aquatic
fauna and flora to 1,3-dichloropropene prevented the development of fresh-
water or saltwater criteria. _

Approximately 80% of the administered dose of 1,3-dichloropropene was
absorbed into the body following 1inhalation or oral exposure (Stott and
Kast1, 1986; Hutson et al., 1971). As the inhaled concentration of 1,3-di-
chloropropene increased, the absorption did not increase linearly because of
an exposure level-related decrease in respiratory ventilatory frequency and

to saturation of the metabolism of 1,3-dichloropropene {see Section 5.1.).
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1,3-Dichloropropene was rapidly eliminated f(om the body, primarily in the
urine as N-acetyl-S-{3-chloroprop-2-enyl) cysteine, following inhalation or
oral exposure (Hutson et al., 1971; Climie et al., 1979; Dietz et al., 1985;
Stott and Kastl, 1986; Fisher and Kilgore, 19885). 1.3-Dichloropropene
elimination is due to an efficient glutathione-dependent biotransformation:
1,3-dichloropropene conjugates with glutathione, enters the mercapturic acid
pathway and is excreted in the urine as N-acetyl-S-(3-chloroprop-2-enyl)
cysteine (Climie et al., 1979; Fisher and Kilgore, -1988a).

Differences in disposition exist between the cis- and the trans-isomers.
Greater concentrations of the trans-isomer were found 1n the blood of rats
after 1inhalation exposure to approximately equal concentrations of the two
isomers (Stott and Kastl, 1986), and greater amounts of the cis- than the
trans-isomer were found in the urine, while much greater amounts of the
trans-isomer were excreted as CO2 in the expired breath (Hutson et atl.,
1971}).

Distinct differences exist in the elimination of i.3-dichloropropene
between rats and mice. Following oral dosing with 24C-1,3-dichloropro-
pene, more of the administered dose of radioactivity was excreted in the
urine and expired air of mice than of rats (Dietz et al., 1985). The rate
of urinary excretion of the mercapturi; acid of 1,3-dichloropropene was
comparable between rats (Fisher and Kilgore, 1988b) and humans (Osterloh et
al., 1984).

The LC50 for 1,3-dichloropropene 1In rats and mice was 4530 mg/m?
(Hine et al., 1953). Information regarding subchronic and chronic inhala-
tion of 1,3-dichioropropene suggests that damage to the nasal mucosa of rats
and mice and damage to the urinary bladders of mice may result from exposure

(Stott et al., 1988; Torkelson and Rowe, 1981; Lomax et al., 1989).
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Evidence of damage to the 1iver and kidneys was also found (Parker et ail.,
1982; Torkelson and Rowe, 1981).

Oral LD., values 1in rats ranged from -140-740 mg/kg and, in mice, from

50
300-640 mg/kg (Torkelson and Rowe, 1981; Hine et al., 1953; Toyoshima et
at., 1978a,b). Subchronic studies suggested increases 1in the relative
weight of the kildneys 1in rats treated orally with 1.3-d1chlordpropene
(Torkelson and Rowe, 1981)}. Chronic oral studies suggest that hyperplasia
of the forestomach and of the urinary-bladders of rats and mice resulted
from exposure (NTP, 1985).

The only data avallable regarding the carcinogenicity of 1,3-dichloro-
propene in humans are three reported cases of hematologic malignancies that
may have been the result of acute exposure to 1,3-dichloropropene {Markovitz
and Crosby, 1984). There 1s sufficient evidence that 1,3-dichloropropene is
a carcinogen 1in orally exposed animals. NTP {17985) found 1{increased
Incidences of squamous-cell papiliomas and carcinomas of the forestomach and
neoplastic nodules or carcinomas of the liver in male rats treated chronic-
ally with 1,3-dichloropropene by gavage. Mice similarly treated showed
increased incidences of forestomach tumors, lung adenomas or carcinomas and
transitional cell carcinomas of the urinary bladder. There 1s weak evidence
that 1,3-dichloropropene i1s carcinogenic in animals exposed by 1inhalation.
Lomax et al. (1989) found an increase in the inclidence of benign lung tumors
(bronchioloalveolar adenomas) 1in male mice treated chronically with
1.3-dichloropropene, but no evidence of any 1increase in neoplasms in either
maie or female rats or in female mice following inhalation. 1,3-Dichloro-
propene has been found to be mutagenic 1n various strains of S. typhimurium
(NTP, 1985; Stolzenberg and Hine, 1980; Haworth et al., 1983). 1,3-Di-

chloropropene has also been found to be positive for sex-linked 1lethal




mutations, but negative for reciprocal traqs]ocat1ons in D. melanogaster
{NTP, 1985). 1.3-01}h1oropropene does not appear to be a reproductive or a
developmental toxicant.

The only available data regarding the carcinogenicity of 1,3-dichloro-
propene in humans are three reported cases of hematologic malignancies that
may have resulted from acute exposure to 1,3-dichloropropene (Markowitz and
Crosby, 1984). The available animal data indicate evidence that 1,3-dV-
chloropropene 1s carcinogenic by the oral route of exposure (NTP, 1985) and
may be carcinogenic following inhalation exposure (Lomax et al., 1989).
Mutagenicity studies 1indicate that 1,3-dichloropropene 1s mutagenic to
various strains of S. typhimurium (NTP, 1985; Haworth et al., 1983;
Stolzenberg and Hine, 1980). According to U.S. EPA (1986¢c) guidance,
1,3-dichloropropene can be placed in Group 82_~‘probab1e human carcinogen.
An 1inhalation q]* of 1.3x107* (mg/kg/day) * 1is derived based on an
increased 1ncidence of bronchioloalveolar adenomas in male mice exposed to
60 ppm for 2 years (Lomax et al., 1989).

An oral q]* of 1.8x1072 (mg/kg/day) * 1is derived based on the
combined incidences of tumors in the forestomach and liver and pheochromo-
cytoma in the adrenals of male rats (NTP, 1985).

A subchronic inhalation RfD of 0.01 mg/m* is calculated by adjusting a
NOEL of 10 ppm from the Stott et al. (1988) study for intermittent exposure,
multiplying by the RGDR and dividing by an uncertainty factor of 100 (10 for
interspecies extrapolation and 10 to protect the most sensitive individual).

The subchronic inhalation RfD of 0.01 mg/m? is adopted as the chronic
inhalation RfD because the chronic LOAEL in mice (20 ppm)} is higher than the
NOEL of 10 ppm in rats in the subchronic study used as the basis for the
subchronic RfD.
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A subchronic oral RfD of 3x107® mg/kg{day s calculated taking the
NOEL of 3 mg/kg/day from the Ti1 et al. (1973) study, adjusting for inter-
mittent exposure to 2.6 mg/kg/day and dividing by an uncertainty factor of
1000 (10 for interspecies extrapolation, 10 to protect the most sensitive
individuals and an additional modifying factor of 10 for the deficient data
base). A chronic oral RfD of 3x10™+ mg/kg/day is calculated by adjusting
the NOEL of 3 mg/kg/day from the Til et al. (1973) study for intermittent
exposure and dividing by an uncertainiy factor .of 10,000 (10 for inter-
species extrapolation, 10 to protect the most sensitive individuals, 10 for
the use of a subchronic study and an additional modifying factor of 10 for
the deficient data base)}. This oral RfD of 3x107* mg/kg/day has been
verified (U.S. EPA, 1987b). An RQ of 100 1is calculated on the basis of

chronic toxicity and an RQ of 100 is calculated based on carcinogenicity.
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| 1. INTRODUCTION

1.1.  STRUCTURE AND CAS NUMBER

The structures, CAS Registry numbers, synonyms, molecular weights and
empirical formulas of cis- and trans-1,3-dichloropropene are presented in
Table 1-1 with the cis- and trans-isomer mixture. Mixtures of the cis- and
trans-isomers are known by Dow Chemical Company trade names Telone, Telone
€, Telone II. and Dorlone II (Yang, 1986; Worthing and Walker, 1987).
The Shell Chemical Co. trade name for ithis mixture is D-D92 (Worthing and
Walker, 1987). The trade-named products are not pure 1,3-dichloropropene but
contain other chlorinated compounds (Section 1.4}.
1.2.  PHYSICAL AND CHEMICAL PROPERTIES

1,3-Dichloropropene is a colorless 1liquid with the odor of chloroform
(Windholz, 1983). The technical product (92% pure) is a colorless to amber-
colored 1liquid with a pungent odor (Worthing and Walker, 1987). 1,3-
Dichloropropene is soluble in chloroform, ether, benzene, acetone, carbon
tetrachloride, heptane and methanol (Dean, 1985; Worthing and Walker, 1987}.

Selected physical properties of cis- and trans-1,3-dichloropropene are as

follows:
Melting point: no data
Boiling point: 104.3°C {cis-) Yang, 1986
112°C (trans-) Yang, 1986
Specific gravity: 1.224 (c1§-) Yang, 1986
(20/4°C) 1.217 (trans-) Yang, 1986
Water solubility:
at 20°C 2700 ppm (cis-) Ditling, 1977
2800 ppm (trans-) Dilling, 1977
Vapor pressure:
at 25°C 43 mm Hg (cis-) D111ing, 1977
34 mm Hg (trans-) DY1ling, 1977
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TABLE 11

Synonyms, CAS Numbers, Molecular Weight, Empirical Formula and
Structure of 1,3-Dichloropropene

CAS Molecular Empirical
ghemical . Number Weight Formula Structure
{Synonyms)*

cis-1,3-Dichloropropene 10061-01-5 110.98 C, Hy C1, . /Cﬂa-CL
|-propene, 1,3-dichloro-, (2)- CH=CH
cis~1,3-dichloropropylene

trans-1,3-Oichlaropropene 10061-02-6 110.98 €, Ha CY, CL\
\-propene, 1,3-dichloro-, (E)- CH=CH_
trans-1,3-dichtoropropylene CHp-CL

1,3-Dichloropropene (mixture) 542-75-6 110.98 Cy H, CV,
1-propene, 1,3-dichloro-
1,3-dichVoropropylene
1,3-dichloropropene, £.2 t
alpha-chloroallyl chloride CL-CH=CH-CHp~CL
gamma-chloroallyl chtoride
alpha, gamma-chloroallyl chloride .

*SANSS, 1989
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Log Koyt 1.603 {estimated by U.S. EPA, 1987a

GEMS)
Conversion factor: 1T mg/m® = 0.217 ppm
(air at 20°C) 1 ppm = 4.614 mg/m?

1,3-Dichloropropene hydrolyzes in water to form 3-chloroallyl alcohol. The
hydrolysis half-1ife 1is 1independent of pH and 1is =11.3 days at 20°C
(McCall, 1987).
1.3. PRODUCTION DATA

Current production figures for 1.31d1ch1orop}opene are not available.
According to the public portion of the U.S. EPA TSCA Production File for
1977 (U.S. EPA, 1977), Dow Chemical Co. (Freeport, TX) manufactured 10-50
million pounds, Shell Chemical Co. manufactured 1-10 million pounds and
Columbia Organic Chemicals manufactured <1000 pounds in 1977. Dow Chemical
(Freeport, TX) 1s listed as the sole current producer of 1,3-dichloropropene
(SRI, 1988).

1,3-Dichloropropene has been produced as a by-product of allyl chloride
production (Krijgsheld and van der Gen, 1986), which is accomplished by the
direct chlorination of propylene {DeBenedictis, 1979). Other by-products
formed include 3,3-dichloropropene and 1,2-dichloropropane {DeBenedictis,
1979). By-product mixtures of 1,3-dichloropropene and 1,2-dichloropropane
have been marketed as a fumigant under. the trade name D-D by Shell Chemical
Co. (Worthing and Walker, 1987; Yang, 1986).
1.4. USE DATA

1,3-Dichloropropene is used as a soll fumigant and nematicide (Worthing
and Walker, 1987). Several different commercial formulations containing
1,3-dichloropropene have been marketed as a fumigant. Telone II.

(marketed by Dow Chemical) is widely used in agriculture as a soil fumigant
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For parasitic plant nematodes (Yang, 1986). Originally, Telone II°
contained =92% 1,3-dichloropropene, 2% 1,2-dichloropropane and 5% other
chlorinated propenes and hexenes with a 1% addition of epichlorohydrin as
stabiiizer (Yang, 1986). Currently, Telone II° s marketed as 98%
1.3-dichloropropene with no epichlorohydrin addition (Albrecht, 1987a). The
fumigant D-D (marketed by Shell Chemical) contained roughly 50-80% 1,3-d1-
chloropropene and 20-40% 1,2-dichloropropane with several percent of other
chlorinated compounds (Krijgsheld and _van der -Gen, 1986; Yang, 1986).
fumigants marketed under trade names Telone C, Terr-0-Cide and Terr-0-Gas
contained either Telone II. or D-D with additions of the pesticide
chloropicrin (Yang, 1986).
1.5.  SUMMARY

1,3-Dichloropropene is a colorless 1iquid with the odor of chloroform
(Windholz, 1983). It occurs 1in c¢is- and trans-isomeric forms. The
cis-isomer has a slightly higher vapor pressure than the trans-isomer (43
versus 34 mm Hg),-but the water solubilities are similar (2700-2800 ppm at
20°C) {(Dilling, 1977). Current production figures for 1,3-dichloropropene
are not available. According to the public portion of the U.S. EPA TSCA
Production File for 1977, two U.S. manufacturers (Dow and Shell Chemical)
produced a combined total of 10-60 million pounds in 1977 (U.S. EPA, 1977).
1.3-Dichloropropene has been produced as a by-product of allyl chloride
production in conjunction with other by-products, such as 3,3-dichloro-
propene and 1,2-dichloropropane (Krijgsheld and van der Gen, 1986;
DeBenedictis, 1979). By-product mixtures of 1,3-dichloropropene and
1,2-dichloropropane have been marketed as a fumigant under the trade name

D-D by Shell Chemical Co. (Worthing and Walker, 1987; Yang, 1986).
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1,3-Dichloropropene is used as a soil fuqigant and nematicide (Worthing and
Walker, ‘1987). Several different commercial formulations containing
1,3-dichloropropene have been marketed as a fumigant. Telone II®
(currently marketed by Dow Chemical) is widely used in agriculture as a soil
fumigant for parasitic plant nematodes (Yang, 1986; SRI, 1986). ~ Current
Telone I1I® formulations contain 98% 1,3-dichioropropene (Albrecht,

1987a), although original formulations contained only 92% (Yang, 1986).
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2. [ENVIRONMENTAL FATE AND TRANSPORT
2.1. AIR

1,3-Dichloropropene s degraded in the. atmosphere primarily by reaction
with photochemically generated HO.. Reaction with ozone will contribute
to 1its destruction at a much slower 'rate than reaction with HO.. Rate
constants for the reaction of cis- and trans-1,3-dichloropropene with HO.
have been experimentally determined to be 7.7x10722 and 13.0x10722
cm®/molecule-sec, respectively, at 22°C. Assuming an average atmospheric
HO. concentration of 5x105 molecules/cm®, the respective <cis- and
trans- half-1ives can be calculated to be 2.1 days and 1.2 days. Rate
constants for the reaction of cis- and trans-1,3-dichloropropene with ozone
have been experimentally determined to be 1.5x1072® and 6.7x1073°
cm?/molecule-sec, respectively, at 22°C. Assuming an average atmospheric
ozone concentration of 7x102* molecules/cm®, the respective cis- and
trans- half-lives can be calculated to be 67.4 days and 17.1 days. Formyl
chloride and chloroacetaldehyde have heen identified as reaction products of
1,3-dichloropropene with both HO. and ozone (Tuazon et al., 1984).
Reaction with ozone also ylelds chloroacetic acid formic acid, hydrogen
chloride, carbon dioxide and carbon monoxide.

Concentrations of 10 and 2 ng/% of cis- and trans-1,3-dichloropropene,
respectively, were detected in rainwater collected in Portland, OR in 1982
(Mazurek and Simonetti, 1986). This 1indicates that physical removal of
1,3-dichloropropene from the atmosphere by wet depositton can occur.

2.2. WATER
2.2.1. Hydrolysis. McCall (1987) studied the hydrolysis of 24C-radlo-
labeled 1,3-dichloropropene in sterile buffered water at 10, 20 and 30°C.

The rate of hydrolysis was independent of pH at pHs 5, 7 and 9 and was
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essentlally 1identical for the cis- an& trans-isomers. The measured
hydrolysis half-lives at 10, 20 and 30°C were 51, 11.3 and 3.1 days,
respectively. 3-Chloroallyl alcohol was identified as a hydrolysis product.

2.2.2. Photolysis. Direct photolysis 1s not an important environmental
fate process with respect to 1,3-dichloropropene (Mabey et al., 1981}.

2.2.3. Microbial Degradation. Tabak et al. (1981) used a static-culture
flask-screening procedure utilizing BOD dilution water and settled domestic
wastewater as microbial Inoculum to determine that 1,3-dichloropropene 1is
significantly biodegradable with gradual microbial adaptation. After a 28-
day incubation period, 81-89% of input 1,3-dichloropropene (5-10 mg/t} was
biodegraded.

2.2.4. Volatilization. The Henry's Law constant for cis- and trans-
1,3-dichloropropene have been measured experimentally to be 0.0012 and
0.0008 atm-m3/mol at 20°C, respectively {lLeistra, 1970). Henry's Llaw
constants of this magnitude indicate that volatilization from environmental
waters is probably significant (Thomas, 1982). Using a model river estima-
tion method (Thomas, 1982), the volatilization half-lives of <cis- and
trans-1,3-dichloropropene from a river 1 meter deep flowing 1 m/sec with a
wind velocity of 3 m/sec can be estimated to be =3.8 and 4.2 hours,
respectively. The volatilization ha]f—]iyes from a model environmental pond
can be estimated to be =46 and 50 hours (U.S. EPA, 1986b). Based upon
these estimates, volatilization from water s expected to be a major process
for the removal of 1,3-dichloropropene from the aquatic environment.

2.2.5. Adsorption. Experimental data pertaining to the adsorption of
1.,3-dichloropropene to aquatic sediments were not located; however, the
water solubilities of 2700-2800 ppm (Di1iing, 1977) suggest that

partitioning from the water column to sediment may not be important.

6225H 2-2 07/25/89



2.3.  SOIL

The fate of 1,3-dichloropropene in soil has been extensively studied.
The important fate processes in soil are briefly discussed below.
2.3.1. Chemical Degradation. The cis- and trans-isomers of 1,3-dichloro-
propene have been observed to hydrolyze in wet soil to form corresponding
cis- and trans-3-chloroallyl alcohol under laboratory conditions (Castro and
Belser, 1966). The rate of hydrolysis was observed to increase as the soil
content of aqueous solutions was fincreased. -Other studies conducted under
laboratory and outdoor conditions have found the 3-chloroally! alcohol to be
the major degradation product of 1,3-dichloropropene (Roberts and Stoydin,
1976). Degradation of 3-chloroallyl alcohol in soil occurs primarily by
microbtal transformation (McCali, 1987). As noted in Section 2.2.1, the
hydrolysis rate of 1,3-dichloropropene .is strongly dependent upon
temperature. Therefore, the importance of hydrolysis in soil will depend
upon moisture content aqd temperature. In warm moist soils, hydrolysis
should be relatively rapid and a dominant removal process; however, in dry
or cold soils, the importance of hydrolysis will be diminished.
2.3.2. Microbial Degradation. Although 1,3-dichloropropene is susceptible
to degradation by soil microorganisms (Krijgsheld and van der Gen, 1986),
the relative importance of biodegradation in soil has not been determined
with certainty. Experiments 'specific to 1,3-dichloropropene involving
degradation in nonsterile soil versus control experiments in sterilized soil
are not available. Results of 1,3-dichioropropene transformation experiments
in flower-buldb fields have suggested that microbes in fields previously
exposed to the compound become adapted to 1,3-dichloropropene and are able
to rapidly degrade it at low input concentrations (12 ppm). Half of the

compound degraded in <5 days (van der Pas and Leistra, 1987).
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2.3.3. Volatilization. Volatilization is an 1important physical removal
process for 1,3-dichloropropene in soil. The amount of 1,3-dichloropropene
applied to sol1 as a fumigant that volatilizes can vary greatly with
application methods, temperature, moisture content, soil porosity and soil
organic content (Albrecht and Chenchin, 1985). In experiments performed in
Jars to trap escaping vapor, a major portion of the 1,3-dichloropropene
applied to a soil was observed to evaporate unchanged from the soil and some
degradation of 1,3-dichloropropene 1in, so)1 was detected (Roberts and
Stoydin, 1976). It has also been reported that commercial applications at a
depth of 0.3 m in a warm, moist, sandy loam soll result in evaporative
losses of only 5-10 percent (Munnecke and Van Gundy, 1979; Thomas and
McKenry, 1974).

2.3.4. Adsorption/Leaching. 1,3-Dichloropropene can occur in soll as a
gas and as an aqueous solution. The adsorption characteristics of each of
these phases 1is different. Experimental Koc values for the cis- and
trans-isomers of 1,3-dichloropropene in aqueou; solution are reported to be
23-26 (Kenaga, 1980}). These Koc values 1indicate high mobility in soil
{Swann et al., 1983) and a significant potential for leaching. Although
leaching in wet soil can occur, concurrent hydrolysis and blodegradation
should attenuate the amounts of 1,3-dichloropropene that may reach ground-
waters. Extensive groundwater monitoring conducted 1in California have
demonstrated that field-applied 1,3-dichloropropene 1is not significantly
contaminating well waters (Maddy et al., 1982; Cohen, 1986).

Vapor-phase 1,3-d1chloropropene 1is more strongly adsorbed to soil than
the dissolved chemical (Munnecke and Van Gundy, 1979). Vapor -phase
adsorption has been found to depend partially upon organic content of the
soil and temperature. Adsorption fisotherms indicate increasing adsorption

with increasing organic content. Adsorption at 2°C is =3 times higher
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than adsorption at 20°C. Adsorption isotherms measured for humous sand,
peaty sand and peaf indicate vapor;phase Koec value§ of =450-750
(Leistra, 1970).

2.3.5. Persistence. The persistence of 1,3-dichloropropene in soil has
been measured by a number of investigators. wvan der Pas and Leistra (1987)
observed half-lives of 3-4 days in fields used for planting flower-bulbs
wvith only very small amounts remaining after periods <49 days. Leistra
(1970) reported slower degradation.rates of-0.035/day (half-life of 19.8
days) in a loam soil and 0.01/day (half-life of 69 days) in sandy and peat
soils. Albrecht (1987a) reported half-lives of 3-25 days at 20°C for cis-
and trans-1,3-dichloropropene. Twelve weeks after radiolabeled cis- and
trans-1,3-dichloropropene was applied to soils and stored in sealed jars,
19% of the cis-isomer and 18% of the trans-isomer remained in a sandy loam
soil while 10% of the cis-isomer and 22% of the trans-isomer remained in a
medium loam soil (Roberts and Stoydin, 1976).

As noted previously, the removal of 1,3-dichloropropene from soil can
occur from hydrolysis, microbial degradation and volatilization. Since the
rate of these processes can vary significantly with soil conditions, the
wide range of reported persistence half-lives demonstrates that the
persistence of 1,3-dichloropropene in-soil depends upon local conditions.
2.4.  SUMMARY

Degradation of 1,3-dichloropropene in the ambient atmosphere results
primarily by reaction with photochemically generated HOe (Tuazon et al.,
1984). Based upon experimentally determined rate constants (Tuazon et ail.,
1984), the haif-lives for the reaction of cis- and trans-1,3-dichloropropene
with HOe in air are =2.1 and 1.2 days, respectively. 1,3-Dichloropro-

pene has been detected in ratinwater (Mazurek and Simonetti, 1986),
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indicating that physical removal by wet deposition can occur. Hydrolysis
and volat%lizat1on are important environmental fate processes in water. The
rate of hydrolysis has been found to be independent of pH at pHs 5, 7 and 9
and to be essentially 1identical for the cis- and trans-isomers. The
measured hydrolysis half-lives at 10, 20 and 30°C were 51, 11.3 ‘and 3.1
days, respectively, with 3-chloroallyl alcohol identified as a hydrolysis
product ({(McCall, 1987). Volatilization haif-iives of 3.8-4.2 and 46-50
hours have been estimated for a model river (1 m deep) and a model environ-
mental pond, respectively (Thomas, 1982; U.S. EPA, 1986b). The fate of
1,3-dichloropropene in soil has been studied extensively. It hydrolyzes in
wet soil to yileld cis- and trans-3-chloroallyl alcohol (Castro and Belser,
1966; Roberts and Stoydin, 1976). Since the rate of hydrolysis is strongly
dependent upon temperature, the importance of hydrolysis in soil will depend
upon molsture content and temperature. In warm, moist soll, hydrolysis may
be one of the dominant degradation processes. 1,3-Dichloropropene 1s
susceptible to degradation by soll1 microorganisms (Krijgsheld and van der
Gen, 1986). Adapted microbes appear capable of degrading 1,3-dichloropro-
pene at significant rates (Tabak et al., 1981; van der Pas and Leistra,
1987). Volatilization 1is an important physical removal process for

1,3-dichloropropene in soil. The volatilization rate of 1,3-dichloropropene

that 1is applied to soll as a fumigant can vary greatly with application

methods, temperature, moisture content, soil porosity and soil organic
content (Albrecht and Chenchin, 1985). Volatilization losses from soil may
exceed 50% of the amount applied (Roberts and Stoydin, 1976) or range from
only 5-10% (Munnecke and Van Gundy, 1979). Dissolved 1,3-dichloropropene is
susceptible to significant 1leaching 1in so)1 (Kenaga, 1980). Although

leaching in wet soll can occur, concurrent hydrolysis and biodegradation
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should attenuate the amounts of 1.3-d1;h1oropropene that may reach ground-
waters. Vapor phase 1,3-dichloropropene 1is more strongly adsorbed to soil
than the dissolved chemical {Munnecke and Van Gundy, 1979). The overall
half-1ives of 1,3-dichloroprolene in soil have been observed to vary from

3-69 days {van der Pas, 1987; Leistra, 1970; Albrecht, 1987a).
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3. EXPOSURE
3.1,  WATER

1,3-Dichloropropene has been identified in a very l1imited number of
drinking waters. It has been qualitatively detected in New Orleans, LA
drinking water collected in August 1974 (Dowty et al., 1975; Shackelford and
Keith, 1976). Analysis of 15 drinking water samples from Denver collected
between October 1, 1985 and March 31, 1986 did not detect any cis- or
trans-1,3-dichloropropene at or above detection timits of 0.13 ppb {Rogers
et al., 1987). 1,3-Dichloropropene was not detected (detection 1imit 0.1
ppb) in_42 raw and 42 finished drinking water samples collected between July
1982 and May 1983 from nine municipalities along the Great lakes (Otson,
1987} .

Trans-1,3-dichloropropene has been qualitatively 1identified in river
water from the Genesee River and Wine Creek, which flow into Lake Ontario
(Great Lakes Water Quality Board, 1983). Extensive groundwatér monitoring
for agricultural chemicals in California has detected cis-1,3-dichloropro-
pene in only two groundwater samples and trans-1,3-dichloropropene in only
one groundwater sample {(Cohen, 1986). By comparison, dibromochloropropane
(another so1l fumigant) was detected in 2522 groundwater samplies. In
municipal wells In areas of California where Telone or D-D was applied for
>15 years (54 wells, 65-1200 ft deep), 1,3-dichloropropene was not
detectable in any sample at the quantification 1imit of 0.1 ppb (Maddy et
al., 1982). cis-1,3-Dichloropropene has been detected 1n municipal solid
waste leachate from Wisconsin (18 ppb) and in a contaminated ground water
adjacent to a municiple landf111 1n Minnesota (Sabel and Clark, 1984). The
preliminary findings of the U.S. EPA Nationwide Urban Runoff Program re-

ported the detection of 1,3-dichloropropene (1-2 ppb) in stormwater runoff
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from Eugene, OR (Cole et al., 1984). ' Concentrations of 1-8 ppb
trans-dichloropropene have been identified In raw sewage and effluents from
sewage treatment plants (Lao et al., 1982)..

It has been suggested that chlorination of water can lead to the
formation of 1,3-dichloropropene and that the observed presence of 1,3-
dichloropropene in some drinking water samples after treatment may be due to
chlorination. As an example, the effluent from municipal wastewater
treatment plants was found to contain higher amounts of 1,3-dichloropropene
than the iInfluent wastewater (Xrijgsheld and Van der Gen, 1986}.

3.2. FOOD

Daft (1988) examined 231 different ready-to-eat foods (collected during
the U.S. Food and Drug Administration's Market Basket Survey) for 22
fumigants and industrial residues. 1,3-Dichloropropene was not detected in
concentrations >1 ppb in any of the food sampies.

3.3.  INHALATION

Atmospheric monitoring. data for 1,3-dichloropropene are limited. 1,3-
Dichloropropene was detected in 2 of 11 air samples collected in the Baton
Rouge, LA area at levels of a trace to 10 ng/m3 {0.0022 ppb) (Pellizzari
et al., 1979). A mean dichloropropene level (isomers not specified) of
0.071 ppb was detected 1n 14 air samples collected at source dominated areas
in Texas and Louisiana; source dominated areas are areas where the compound
is produced or used. Dichloropropene was not detected (detection 1imit not
reported) in seven remote air samples from the Grand Canyon (Brodzinsky and
Singh, 1982).

Albrecht (1987b) studied the inhalation exposure of 1,3-dichloropropene
in workers 1involved 1in applying Telone II. to pineapple fields in

Hawaii. Exposures were predominantly found to be <1 ppm.
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1,3-Dichloropropene is a volatile compound and after soil application as-
a fumigant, a fraction of the compound will volatilize and escape into the
atmosphere (Krijgsheld and van der Gen, 1986). This is probably the major
source of release to the atmosphere.
3.4. DERMAL

Pertinent monitoring data regarding the dermal exposure of 1,3-
dichloropropene were not located in the available literature cited in
Appendix A. Dermal exposure is possible to’ workers involved in fumigant
applications of 1,3-dichloropropene.
3.5.  SUMMARY

1,3-Dichloropropene has been identified in a very limited number of
drinking waters. [t has been qualitatively detected in New Orleans, LA
drinking water collected in August 1974 (Dowty et al., 1975; Shackelford and
Keith, 1976). Monitoring studies conducted in Denver, CO, and in nine
municipalities along the Great Lakes. failed to detect any trace of 1,3-
dichloropropene (Rogers et al., 1987; Otson, 1987). Extensive groundwater
monitoring for agricultural chemicals in California (including areas where
Telone and D-D had been applied for years) has detected 1,3-dichloropropene
in only 3 of thousands of samples analyzed (Cohen, 1986; Maddy et al.,
1982). 1,3-Dichloropropene has been detected in leachate from municipal
waste landfills and sewage treatment plants (Sabel and Clark, 1?84; Lao et
al., 1982). It has been suggested that chlorination of water can lead to
the formation of 1,3-dichloropropene and that the identification of
1,3-dichloropropene in various water samples may be due to chlorination
treatment (Krijgsheld and van der Gen, 1986). Examination of 231 different
ready-to-eat foods (collected during the United States Food and Orug
Administration's Market Basket Survey) for 22 fumigants and industrial
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residues falled to detect any 1,3-dichloropropene at a detgction Timit of
=] ppb (Daft, 1988). The major source of 1,3-dichloropropene release to
the atmosphere 1is probably volatile 1losses from soi1l following soil
application as a fumigant {Krijgsheld and van der Gen, 1986). Albrecht
(1987b) studied the finhalation exposure of 1,3-dichloropropene in workers

involved in applying Telone IIO to pineapple flelds in Hawaii and found

exposures to be predominantly <1 ppm.
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4. ENVIRONMENTAL TOX¥COLOGY

4.1. . AQUATIC TOXICOLOGY

4.1.1. Acute Toxic Effects on Fauna. Toxic effects from acute exposure to
1,3-dichloropropene are summarized in Table 4-1 for several freshwater and
saltwater species of Jinvertebrates and vertebrates. Most of the acute
toxicity data show similar sensitivity between the bluegill, Lepomis
macrochirus, and the water flea, Daphnia magna, with LCSOS of 6.15 mg/e
(U.S. EPA, 1978) and 6.20 mg/e (LeBlanc, 1980, 1984; Buccafusco et al.,

1981). The one exception fis a very low value (LC 0.09 mg/% in D.

50
magna) reported by Johnson and Finley (1980). The most sensitive resident

species of fish was the walleye, Stizostedion vitreum {LC50 = 1.08 mg/e

(Johnson and Finley, 1980). Comparable data on the gquppy, Poecilla

reticulata, were not Jlocated, but the 1l4-day LC value of 4.57 mg/%

50
(Hermens et al., 1985) was, as would be expected, lower than the shorter-term
acute values for species stated above. It appears that 1,3-dichloropropene
is more toxic to saltwater than to freshwater invertebrates, and that mysid
shrimp, Mysidopsis bahia, with an LC of 0.79 mg/e, (U.S.EPA, 1978;

50
LeBlanc, 1984), are affected by lower concentrations of 1,3-dichloropropene

than are sheepshead minnows, Cyprinodon variegatus (1.77-1.80 mg/e, U.S.

EPA, 1978; Heitmuller et al., 1981).
4.1.2. Chronic Effects on Fauna.
4.1.2.1. TOXICITY -- Chronic toxicity data have been reported for the

fathead minnow, Pimephales promelas, and mysid shrimp, Mysidopsis bahia (U.S.

EPA, 1978). An embryolarval test of the toxicity of 1,3-dichloropropene to
fathead minnows revealed a NOEC of 180 ug/t and a LOEC of 330 nug/%.

Chronic toxicity data on saltwater fauna are 1imited to a 11fe-cycle study

6227H 4-1 07/25/89



Acute Toxicity of 1,3-Dichloropropene to Aquatic fauna

Species Common Name Test Type Duration/Endpoint Concentration, Temperature No Effect Level Reference
{95% Confidence Limits) {(°C) {mg/2}
{mg/e)
freshwater fauna
Daphnia magna water fled NR 48-hour EC,, 6.15 (4.33-8.99) NR 0.1 U.S. EPA, 1978;
LeBlanc, 1984
D. magna water flea static acute 48-hour EC., 6.20 (4.3-9.0) 2241 0.41 LeBlanc¢, 1980
0. magna water flea static acute 48-hour Ec., 0.09 (0.063-0.13) NR NR Johnson and
. Finley, 1980
Pimephales fathead static acute 96~hour LC., 4,10 (3.29-4,47) NR NR Johnson and
pramelas minnow Finley, 1980
Lepamis bluegill NR 96~hour LC,, 6.06 (5.14-6.82) NR 3.6 U.S. EPA, 1978;
macrochirys LeBlanc, 1984
L. macrochirus bluegill static acute 96-hour LCse 6.10 (5.1-6.8) 2241 . NR B?ccafusco et
al., 198}
+ petromyzon lamprey NR 24 hours NR NR 5.0 Applegate et
N> marinus (larvae) al., 1957
Salmo gairdneri rainbow trout static acute 96-hour LC,q 5.90 NR NR Schneider, 1979
Micropterus largemonth static acute 96~hour LCs, 3.65 (3.52-3.78) NR NR Johnson and
salmoides bass . fFinley, 1980
Stirnstedion walleye static acute 96-hour LCs, 1.08 (0.99-1.18) NR NR Johnsaon and
vitreym yitreum Finley, 1980
Poecilla gquppy static, renewal l4-day LCs, 4,57 (NR) NR NR ?gggens et al.,
Idus idus golden orfe static acute 96-hour LCyq 0.9 (0.8-1.1) 20 0.63 Reiff, 1978
melangtus”
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TARIF 4-) {cont.)

Species Common Name Test Type Dyration/Endpoint Concentration femperature No Effect Level Reference
(95% Confidence Limits) (°C}) (mg/e)
{mg/e)
Mixed group of
Nitropis emerald shiner NR 3-day 100% lethality NR NR NR Scott and
atherinoides 3-day 0% lethality Wolf, 1962
and
P. promelas fathead minnow NR
Saltwater fauna
Mysidapsis mysid shrimp static acute 96-hour LC,, 0.79 (0.62-0.98) NR 0.37 U.S. EPA, 1978;
bahia LeBlanc, 1984
{yprinadon sheepshead static acute 96-hour Ly, 1.77 (0.71-4.49) NR <1.22 U.S. EPA, 1978;
variegatus minnow LeBlanc, 1984
(. Variegatus sheepshead static acute 96-hour LC.o 1.80 (0.7-4.5) 25-31 1.2 Heitmuller et
minnow al., 1981
*Not a resident of U.S. waters .
NR = Not reported
06/26/89
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mysid shrimp, Mysidopsis bahia, in which a NOEC of 2200 ug/% and a LOEC
of 4200 ug/% were reported (U.S. EPA, 1978).
The effects of the pesticide, Shell-DD, on rhythmic adductor muscle

activity of the freshwater mussel, Anodonta cygnea, were investigated by

Varanka (1979). Shell-DD, which contains two active ingredients (1,3-
dichloropropene and 1,2-dichloropropane), caused 50% 1inhibition of the
tryptamine-induced activity at a concentration of 2x1072 mp test com-
pound/% water. The concentration of 1,3zdichloropropene was not. reported.

4.1.2.2. Bioaccumulation/Bioconcentration -- Pertinent data regarding
the bioaccumulation/bioconcentration potential of 1,3-dichloropropene 1in
aquatic fauna were not located in the available 1iterature cited in Appendix
A. Predicted bioconcentration factors of 7 (based on water solubility) and
1 (based on octanol/water partition coefficients) calculated Ffor
1,3-dichloropropene by Kenaga (1980) suggest that this compound will not be
accumulated by aquatic organisms.
4.1.3. Effects on Flora.

4.1.3.1. TOXICITY -- Toxicity of 1,3-dichloropropene to aquatic plants
has been reported for one freshwater alga and one saltwater alga. A 96-hour
£EC of 4950 ug/% was determined for Selenastrum capricornutum (U.S.

50
EPA, 1978} LeBlanc, 1984). In this same species, a 96-hour EC

50 {reduced
cell division) of 4960 ug/% was reported in the same study.

The saltwater alga, Skeletonema costatum, has a 96-hour ECSO of 1000
ug/% when treated with 1,3-dichloropropene {(U.S. EPA, 1978; LeBlanc,
1984). The 96-hour EC50 for cell division in this same species was

reported as 1040 ug/% by the U.S. EPA {1978).
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4.1.3.2. BIOCONCENTRATION -- Pertinent data on the bioconcentration
potential of 1,3-dichioropropene in aquatic flora were not located in the
available literature cited in Appendix A.
4.1.4. Effects on Bacteria. Scott and Wolf (1962) examined the anti-
bacterial activity of 1,3-dichloropropene in dilute aqueous solutions and
found that 40% aqueous solutions lost much of their antimicrobial activity
when stored at room temperature for 90 days. The same products in the solid
state were stable at storage temperatures of <40°C- for >90 days.
Concentrations of 0.50% 1,3-dichioropropene killed samples of Aerobacter sp.
in 21 hours, and 1.0% concentrations killed Pseudomonas sp. in 21 hours.
These lethal concentrations are considerably higher than those that are
lethal to higher aquatic species.
4.2. TERRESTRIAL TOXICOLOGY
4.2.1. Effects on Fauna. Abivardi (1970) tested the nematocidal effects of
solutions of two commercial nematicides, 1,3-D and Telone (content of
1,3-dichloropropene not reported) under controlled laboratory conditions.
Half-cc samples of 400, 800 and 1200 ppm active material in water and

containing S50 active larvae of Pratylenchus hamatus and Tylenchulus

semipenetrans were added to spot plates covered for 24 hours and then

examined. Mortality was 100%.
4.2.2. Effects on Flora. Toxicity of the commercial product, 1,3-D (98%

1,3-dichloropropene) to microsclerotia of the fungus, Vertic%!lium dahliae,

was tested by Ben-Yephet et al. (1981) in sealed containers of air and soil.
A concentration of 20 pg/m¢ 1,3-0 in air killed 1004 of the micro-
sclerotia after 30 hours incubation, and 100 wug/g 1,3-D induced total
Tethality of the organism in soil incubated for 3 days.
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4.3. FIELD STUDIES ) '

Edwards and Reichle (1969) applied the soill fumigant, dichlioropropene,
D-0 (concentration of dichloropropene not reported) in an in situ fileld
experiment on soil systems. Approximately 170 cc/m2 of D-D was applied to
a plot of soil with an injection gun; the soil was then covered with plastic
sheeting for 2 weeks. D-D fumigation eliminated the earthworm, Lumbricus
terrestris, and reduced the microarthropod population (Dipter and Coleopter
larvae) by 98.3%. Costante et al., _{1987) 1injected Telone C-17 (74%
1,3-dichloropropene and 16.5% chloropicrin) into soil at 374 e/hectare and

noted significantly reduced populations of Pratylenchus penetrans after 50

and 156 days posttreatment. Another report describing the nematicidal
activity of DD, a commercial pesticide containing 1,3-dichloropropene, was
located, but the percentage of active ingredient was not quantified (Blackmon
and Musen, 1974).

Kotcon and Loria (1987) applied a fumigant containing 94% 1,3-dichloro-
propené at 0, 94, 117 or 140 & of formulated compound/hectare to plots in
two commercial potato fields and noted significant reduction of nematodes,

Pratylenchus crenatus, within 2 weeks at all levels of treatment. Mortality

was <96% with application of 140 w/ha.

Mathur et al, (1980) tested two .commercial products that contain
1,3-dichloropropene, Telone II. and Telone C17, on organic field plots of
carrots and noted increased numbers of fungi, bacteria and actinomycetes
between 0 and 28 days. The concentration of 1,3-dichloropropene applied to
these plots was not reported, however.

Cook et al. (1987) tested the fungicidal properties of 1,3-dichloropro-
pene combined with 17% chloropicrin in wheat field plots and noted 95-100%
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elimination of inoculum {population of Pythium spp. at start of test was >300
prépagu1es/gram of soil).
4.4, AQUATIC RISK ASSESSMENT

The lack of pertinent data regarding the effects of exposure of aquatic
fauna and flora to 1,3-dichloropropene precluded the development of a
freshwater criterion (U.S. EPA/OWRS, 1986) (Figure 4-1). Available data
indicate that acute toxic effects can occur at concentrations >1.08 mg/t in
freshwater, and that chronic effects _can occur at concentrations >0.33
mg/% . Additional data required Ffor the development of a Freshwater
criterion Includes the results of acute assays with benthic crustaceans, an
insect, a nonarthropod and nonchordate species and an iInsect or species from
a phylum not previously represented. The development of a freshwater
criterion also requires data from chronic toxicity tests with two species of
fauna and at least one bioconcentration study.

The lack of pertinent data regarding the effects of exposure of aquatic
fauna and flora to 1,3-dichloropropene precluded the development of a
saltwater criterion (U.S. EPA/OWRS, 1986) (Figure 4-2). Available data
indicate that acute toxic effects can occur at concentrations >0.79 mg/%,
and chronic toxic effects at concentrations >4.20 mg/%. Additional data
required for the development of a saltwater criterion incliude the results of
acute assays with one chordate species a nonarthropod and nonchordate
species, two additional nonchordate species, and one other species of marine
fauna. The development of a saltwater criterion also requires data from
chronic toxicity tests with two species of fauna and at Tleast one

bloconcentration study.
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TEST TYRE

Family GMAys GMCys BCFe
{mg/L) (mg/L)
#1
Chordate (Salmorvid-fish) S. 300 NAR NA
#3
Chordate (warmnwater fish) £. 0Be NA NA
#3
Chiordate (fish or amphibiar) 1. 08¢ NA NA
#4
Crustacean (plarnktonic) €.17* NA NA
#S
Crustacean (benthic) NA NA NA
#e
Insectan N3 NA NA
#7 .
non—Brthropod/—-Chordate NA NR NFA
#8 ) .
New Insectar cr phylum NA NA NA
representative
= XXXKXXXXXX XX
algae AXXXXXXXX XXX 4,957 NA
#10 XXXXXXXXXAXX
Vacocula: plant XXXXXXXXXXXX NA NAY

eri;
aNA=Not available;”96-hour LCso for rainbow trout, Salmo airdngs—hour

i hirus;
N 96-hour LCso for bluegill sunfish, Lepom1s Mmacroc )
Lgiinfor ualleyeiOStizostedion vitreum vitreum; °“mean 48-hour ECso

for the water flea, Daphnia magna; 96-hour ECso foz tte alga,
Selenastrum capricornutum, based on chlorophyl a content.

FIGURE 4-1

i C Fs Required To Derive
Organization Chart For Listing GMAVs, GMCV':'.wAn(t)if BL?.S. EP(}AIONRS 86 To

ical Water Quality Criteria By The Meth
:ggigci fFreshwater Aquatic Life From Exposure Jo 1,3-Dichloropropene

06/21/89
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TEST TYFE

Family GMAVs GMCVe BCFs
#1
Chordate 1.76° NA NA
#Z
Chordate NA NR NA
#3 .
rior~Arthropod/-Chordate = NA NA - NA
#4
Crustacean (Mysid/Farnaeid) Q.79e 2. 204 NA
#5
non-—-Chordate NA NR NA
#E
rion-Chordate NA NAR NA
#7
non—Chordate NA NA NA
#8
other NA NA NA
#3 XXAXAAXXXXXX
algae XXXXXXXXXXXX 1.Qe NAR
#10 XXXXUXXXXXXXX
Vascular plant XXXXXXXXXXXK NA NR

*NA=Not available; "mean 96-hour LCs, for sheepshead minnow, Cyprin-
?don variegatus; 96-hour LCs, for mysid shrimp, Mysidopsis bahia;

Life-cycle NOEC for mysid shrimp, M. bahia: °©96-hour tECso for the
alga, Skeletonema costatum, based on chlorophyl a content.

FIGURE 4-2.
Organization Chart For Listing GMAVs, GMCVs And BCFs Required To Derive

Numerical Water Quality Criteria By The Method Of U.S. EPA/OWRS (1986) To
Protect Saltwater Aquatic Life From Exposure To 1,3-Dichloropropene
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4.5.  SUMMARY

Data are availlable on the acute toxicity of 1,3-dichloropropene to
several species of invertebrates and vertebrates. As shown in Table 4-1,
96-hour LC50 values reveal a3 similar range of sensitivity among six
freshwater fish specles native to U.S. waters (Applegate et al., 1957;
Buccafusco et al., 1981; Hermens et al., 1985; Johnson and Finley, 1980;
LeBlanc, 1984; Schneider, 1979; U.S. EPA, 1978). A seventh species, the

walleye, S. vitreum vitreum, showed markedly greater sensitivity, with a

96-hour LC50 of 1.08 ppm. The water flea, D. magna, (Leblanc, 1980, 1984;
U.S. EPA, 1978) showed a sensitivity comparable with that of the bluegill
sunfish, L. macrochirus, the least sensitive of the freshwater fish species
tested (Buccafusco, 1981; LeBlanc, 1984; U.S. EPA, 1978). 1,3-dichloropro-
pene is more acutely toxic to the saltwater invertebrate, M. bahia (LeBlanc,
1984; U.S. EPA, 1978), than to the freshwater species, 0. magna. The
sheepshead minnow, C. varlegqatus, a saltwater fish, is highly sensitive to

1.3-d1ch1oropropene‘(mean 96-hour LC.. = 1.76 ppm) (LeBlanc, 1984}).

50
Chronic toxicity tests of 1,3-dichloropropene to the fathead minnow, P.
promelas, and mysid shrimp, M. bahja, revealed NOECs of 0.18 ppm and 4.2
ppm, respectively (U.S. EPA, 1978).
Data regarding the toxicity of ],Sfdich1oropropene to aquatic flora
follow a similar pattern to that for aquatic fauna. The saltwater alga, S.

costatum, has a mean 96-hour EC of 1.01 ppm (LeBlanc, 1984; U.S. EPA,

50
1978); the freshwater alga, $. capricornutum, has a mean 96-hour EC50 of

4.95 ppm (LeBlanc, 1984; U.S. EPA, 1978). Data on effects of 1,3-dichloro-
propene on bacteria indlcate that Aerobacter sp. and Pseudomonas sp. are
more resistant to the compound than are higher aquatic specles reported

above,
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Studies on the bioconcentration/bicaccumulation potential of 1,3-dichlo-
ropropene in aquatic fauna and flora were not located 1in the available
1iterature, but BCFs of 7 (based on water solubility) and 1 (based on Kow)
were predicted for this compoﬁnd by Kenaga {1980).

Data support 1,3-dichloropropene's effectiveness as a nematocide
(Abivardi, 1970; Blackmon and Musen, 1974; Costante et al., 1987, Kotcon and

Loria, 1987) and 1ts toxicity to the earthworm, Lumbricus terrestris, and to

Dipter and Coleopter larvae (Edwards and_Reichle, 1969).

Data regarding the effectiveness of 1,3-dichloropropene for control of
soll microorganisms are equivocal. Mathur et al. (1980) noted increased
numbers of fungi, bacteria and actinomycetes after treating field plots with
the chemical, but Cook et al. (1987) noted 95-100% elimination of a
.population of Pythium spp. with 1,3-dichloropropene.

The lack of pertinent data regarding effects of exposure of aquatic
fauna and flora to 1,3-dichloropropene prevented the development of

freshwater or saltwater criteria.
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5. PHARMACOKINETICS
5.1.  ABSORPTION

The absorption of 1,3-dichloropropene during head-only inhalation
exposure to 30, 90, 300 or 900 ppm (49.3% cis- and 42.8% trans-1,3-dichloro-
propene and =8 minor contaminants) for 3 hours was determined in male F344
rats (Stott and Kastl, 1986). The average amounts of 1,3-dichloropropene
absorbed by the rats exposed to 30, 90, 300 and 900 ppm were =14 mg/kg (82%
of the available vapors absorbed), 29 umg/kg (65% absorbed), 85 mg/kg (66%
absorbed) and 171 mg/kg (62% absorbed), respectively. -The rate of absorption
Is calculated to be 144, 307, 880 and 1810 nmol/min for the 30, 90, 300 and
900 ppm exposure levels, respectively. The nonlinearity in absorption rate
and absorbed dose with 1increasing concentration may have been due to a
concentration-related decrease in the respiratory ventilatory frequency 1in
rats exposed to >90 ppm and to the saturation of metabolism of the compound
in .rats exposed to >300 ppm. As determined in fisolated upper and lower
respiratory tracts from rats exposed to 90 or 150 ppm, absorption occurred
mainiy through the lower respiratory tract {calculated to be =73 and 79% of
the total amount absorbed at 90 and 150 ppm, respectively). A small amount
was also absorbed by the nasal mucosa. Blood levels of 1,3-dichloropropene
suggested that 1,3-dichloropropene in the blood reached a steady state with
both the cis- and trans-isomers within 60 minutes of exposure at 30 and 90
ppm and within 2 hours at 300 ppm and within =3 hours at 900 ppm.

Hutson et al. (1971) treated Carworth Farm £ rats by gavage with cis- or
trans-1,3-dichloro(224C)propene 1in arachis o311 at doses of =11.2 or 132
mg/kg, respectively. After 24 hours, =80-84% of the administered radio-
activity from either isomer was excreted 1in the vurine or as 1"(202.
indicating that >B80% of the dose was absorbed by the gastrointestinal tract.
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Similar results were obtained by Climie et al. (1979) 1in rats and by Dietz et

al, (1985) (Sections 5.3 and 5.4). Absorption through the skin of rabbits
occurred when 1,3-dichloropropene was applied in propylene glycol solution or
when evaporation was retarded with a cuff (Torkelson and Oyen, 1977;
Torkelson and Rowe, 1981).
5.2. DISTRIBUTION

The relationship between 1inhaled 1,3-dichloropropene and the tissue
levels of reduced glutathione, which indicates 1,3-dichioropropene metabo-
Tism, was assessed (Fisher and Kilgore, 1988a; Fisher, 1988). The gluta-
thione content was measured in the heart, kidney, 1iver, lung, nasal mucosa
and testes of male Sprague-Dawley rats exposed to 0, 1.8, 4.5, 33, 306.1,
7711.8, 954.6 or 1716 ppm Telone II. (94% 1,3-dichloropropene with
approximately equal concentrations of the cis- and trans-isomers and
epoxidized soybean oi) as the stabilizing agent) for 1 hour. The decrease 1in
glutathione was exposure-related. At the 4.5 ppm Tlevel, a decrease was
observed in the nasal mucosa. Liver glutathione was depleted in an exposure-
related manner at levels >306 ppm. At exposures <955 ppm, the content of
lung glutathione remained relatively constant at =75% of control 1levels.
Only at 1716 ppm did the glutathione content significantly decrease in the
heart, liver and testes. No 1.3-d1ch1oropropene was detected in the blood of
animals 2 hours after exposure to <955 ppm. These data 1indicate that a
substantial portion of the 1inhaled 1,3-dichloropropene is metabolized to a
glutathione conjugate in the nasal mucosa and is subsequently transported to
the blood.

Dietz et al. (1985) measured the NPS (the majority of which is gluta-
thione) content of tissues and covalent binding to macromolecules of the

forestomach, glandular stomach, liver, kidney and urinary bladder of rodents
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treated with 1,3-dichloropropene. Male F344 rats and male B6C3F1 mice were
fed a single oral dose of 24C-1,3-dichloropropene. For the NPS studies,
the doses were 0, 1, 5, 25, 50 or 100 mg/kg; for binding studies, doses were
0, 1, 50 or 100 mg/kg. Significant depletion of NPS levels occurred in the
forestomach of rats and mice at >25 mg/kg, with a depletion range of 17-51%
of control values. NPS Tlevels in the glandular stomach and liver were also
depleted in a dose-dependent manner but at a less severe level. Limited
macromolecular binding was noted in the. Tiver, kidneys and urinary bladder,
and was greatest at doses that caused the most depletion of tissue NPS in the
forestomach and glandular stomach. These results also 1indicate that a
substantial conjugation occurs in the stomach after oral dosing and before
distribution to other tissues.

Dietz et al. (1985) fed a single oral dose of 1 or 50 mg/kg
14C-cis,trans-1,3-dichloropropene to male F344 rats and 1 or 100 mg/kg to
mate B6C3F1 mice. Ufine. feces and expired alr were collected for 48 hours
after dosing, and the rats were then sacrificed. The tissues and the carcass
were analyzed for remaining radioactivity. Only 2-6% of the administered
dose remained in the carcasses of both species 48 hours after dosing. Most
of the radioactivity was excreted in the wurine, feces and expired air
(Section 5.4). Similarly, Hutson et al. (1971) found <5% of the administered
oral dose of 11.2 or 12 mg/kg 1,3-dichloro{224C)propene in the gqut, feces
and skin and carcass 4 days after dosing.

5.3. METABOLISM

Hutson et al. (1971) administered =11.2 or 12 mg/kg of <cis- or
trans-1,3-dichloro{224C)propene, respectively, to rats by gavage and found
differences in metabolism between the 1isomers (see Section 5.1). In the

first 24 hours, 80-90% of the radioactivity dose was eliminated. Most of the
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radioactivity was excreted in the urine; 80.7% of the radioactivity from
cis-1,3-dichloropropene and 56.5% from trans-1,3-dichloropropene was
recovered from urine within the first 24 hours. The amount of 14002
excreted was different for the two isomers; 3.9 and 23.6% of the dose from
the 34C-cis- and trans-isomers, respectively, were excreted as 1‘002
within 4 days. A small amount of 1,3-dichloropropene was exhaled unchanged
(1-4%).

When rates of degradation of the trans-isomer and the cis-isomer were

compared in vitro, the cis-isomer degraded 4-5 times faster than the

trans-isomer, with absolute rates of 4.9 and 1.0 nmol/minute/mg cytosol for
cis- and trans-isomers, respectively (Ciimie et al., 1979).

Two female Wistar rats were given a single oral dose of cis-1,3-dichlo-
ro(224C)propene of 20 mg/kg body weight in corn oil (Climie et al., 1979).
Eighty-two to 84% of the radioactivity appeared in the urine within 24 hours
after treatment. Most of the urinary radioactivity (92%) was present as
N-acetyl-S-[cis-3-chloroprop-2-enyl] cysteine (cis- dichloropropene mercap-
turic acid or 3C-NAC), as determined by comparative chromatography procedures.

When cis-dichloropropene (0.ImM) was incubated at 37°C in vitro with rat

liver supernatant (3.56 mg protein/ml}) containing glutathione S-alkyl
transferase and added glutathione (5 mM), no substrate remained after 10
minutes (Climie et al., 1979). When glutathione was omitted, 72% of the
substrate was recovered. Therefore, it appears that the rapid urinary
elimination of radiocactivity from rats given cis-1,3-dichloro(24C)propene
i1s due to an efficient glutathione-dependent biotransformation. The compound
conjugates with glutathione, enters the mercapturic acid pathway and is

excreted in the urine as N-acetyl-S-(3-chloroprop-2-enyl) cysteine, 3C-NAC.
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Studies done by Fisher (Fisher, 1988; Fisher and Kilgore, 1988a) {see Section
5.2) indicated that, following inhalation exposure, & substantial amount of
1,3-dichloropropene was metabolized to the less toxic glutathlone conjugate
in the nasal mucosa, was transported to the bloodstream and was subsequently
degraded to the mercapturic acid form and excreted in the urine.

5.4. EXCRETION

In a previously described study (see Section 5.1), Stott and Kastl (1986)
determined that, following inhalation in rats of 30, 90, 300 or 900 ppm
1,3-dichloropropene, both the cis- and trans-isomers were rapidiy eliminated
from the blood in a biphasic manner 1in rats exposed to <300 ppm. The rapid
elimination phase had a half-1ife of 3-6 minutes, and the slower elimination
phase had a half-1ife of 33-43 minutes. In rats exposed to 900 ppm,
1,3-dichloropropene was also eliminated biphasically, but the initial phase
was longer, with a half-1ife of 14-27 minutes.

Fisher and Kilgore (1988b} determined the relatlonship between the
concentration of 1inhaled 1,3-dichloropropene (Telone II‘ - 94% 1,3-di-
chloropropene 1in approximately equal concentrations of the cis- and trans-
isomers, stabilized by epoxidized soybean o0il1) and the urinary excretion of
the mercapturic acid of c¢is-1,3-dichloropropene in male Sprague-Dawley rats.
The rats were exposed for <1 hour to 0, 284, 398 or 789 ppm and urine was
collected for <24 hours after exposure. The quantity of the mercapturic acid
found In the urine was concentration-dependent from 0-284 ppm, but the amount
did not increase at the 398 or 789 ppm exposure levels. It was postulated
that the nonlinearity at the higher concentrations may be a result of changes
in the absorption of 1,3-dichloropropene, which are due to altered
respiration rates at the higher levels. Stott and Kastl (1986) found that

absorption of 1,3-dichloropropene was not 1inear with increasing exposure
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concentrations because of decrease in the rgspiratory ventilation fréquency
that are exposure-related, and to the saturation of metabolism of
1,3-dichloropropene (see Section 5.1). Osterloh et al. (1984) monitored the
quantity of the mercapturic acid found in the 24-hour urine collections of
agricultural workers exposed to 1,3-dichloropropene (=~0.4 ppm for 3 hours}.
A linear relationship was found between exposure to 1,3-dichloropropene (the
product of airborne concentrations and duration of exposure) and excretion of
the metabolite, 3C-NAC (see Section 5.,3.). The amount of the metabolite
excreted in the urine by the rats (exposed to a high concentration for a
short period of time) in the Fisher and Kilgore (1988b) study (2-59 umol
3C-NAC/24 hours) was similar to the amount excreted by agricultural workers
(exposed to a low concentration for a longer period of time) in the Osterioh
et al. (1984) study (4-36 umol 3C-NAC/24 hours).

In the previously described study by Hutson et al. (1971) {see Section
5.1), the excretion by rats of radiocactivity as a percentage of the adminis-
tered oral dose of 11.2 mg/kd or 12 mg/kqg of c¢is- or trans-1,3-dichlo-
ro(2:4(C)propene, respectively, was determined for urine, feces and expired
air. Measurements were taken at 24-hour intervals over a 4-day period. The
animals were sacrificed after the fourth day following the administration of
the labeled compounds, and radicactivity remaining in the carcasses was
measured. Excretionhdata are summarized in Tables 5-1 and 5-2. As seen from
Table 5-1, most of the radioactivity was excreted in the urine; =80% and
55% of administered dose of cis- and trans-1,3-dichloropropene, respectively,
was eliminated during the first 24 hours,

When oral doses of 14C-cis or trans-1,3-dichloropropene were given to
male F344 rats (1 or 50 mg/kg) and to male B6C3F1 mice {1 or 100 mg/kg),

urinary excretion was the major route of elimination after 48 hours (Dietz et
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TABILF 5-1

Rates of Excretion of Radioactivity After Ora)l
Administration of 1,3-Dichloropropene

Excretion of Radioactivity (% of administered dose) in 24-Hour
Periods (hour after administration)®

L5

Compound Sex 0-24 24-48 48-72 72-96 Total
(0~ to 96-hour)
Urine
c¢is-1,3-Dichloropropene M 81.3+2.76 1.940.21 0.640.14 0.340.06 84.1+42.94
F 80.3+5.34 1.240.29 0.4+0.23 0.4+0.23 82.3+5.18
trans-1,3-Dichloropropene M 54.6+1.92 0.6+0.06 0.3+0.04 0.140.02 55.6+1.90
F 58.7+1.08 1.1+0.16 0.5+0.13 0.2+40.09 60.5+1.00
Feces
cis-1,3-Dichloropropene M 2.0+0.38 0.8+40.28 0.340.14 - 0.240.08 3.310.53
F 1.4+0.43 0.2+0.04 0.1+0.03 0.1+0.05 1.8+0.42
trans-1,3-Dichioropropene M 1.3+40.37 0.2+0.11 0.44+0.15 0.1+0.05 2.0+0.28
F 1.9+0.24 0.2+0.10 0.2+0.10 0.1+0.02 2.4+40.26
®Source: Hutson et al., 1971
°*The values given are the means + SEM for groups of six rats.
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TABLE 5-2

Recoveries of Radioactivity from Rats in the 4 Days Following

Oral Administration of 1,3-Dichloropropene

Total Radioactivity Recovered

% Admini i ® Exhaled Air
Other Less Including
Volatile Volatile Volatile
Carbon Radio- Radio- Radio-
Compound Sex Urine Feces Gut Skin Carcass Dioxide® activity® activity activity
t15~1,3-Dichloropropene M 84.0+2.94 3.340.53 0.14£0.01 0.540.09 0.840.06 5.3 (3) NR 88.724.27 NR
F 82.345.18 1.840.42 0.140.02 0.540.07 0.540.02 2.4 (3) 1.4 (2) 85.2+4.27 89.0
trans-1,3-Dichloropropene M 55.641.90 2.140.28 0.240.10 0.640.07 1.140. 11 22.7 (3) NR 59.642.57 NR
. 2 60.441.00 2.3+0.26 0.140.01 0.5+0.13 0.940.1 24.4 {3) 3.5 (2) 64.241.01 92.1
¢
oo
"Source: Hutson et al,, 197) -
t xeept where indicated otherwise, values given are the means t SEM for groups of six rats. ]
‘Values given are means for the numbers of animals indicated in parentheses.
NR = Not reported
06/20/89
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al., 1985). 1In rats, 51-61% of the dose was excreted in the urine; In mice,
63-79%. Approximately 18 and 6%, respectively, of the administered radio-
activity was excreted 'n feces and as expired 1"C02 in rats, and 15 and
14%, respectively, in mice. After 48 hours, only 2-6% of the original dose
remained in the carcasses. Major metabolites were the mercapturic acid
conjugate and the sulfoxide or sulfone derivative of N-acetyl-S-{3-chloro-
prop-2-enyl) cysteine,

5.5. SUMMARY -

Approximately 80% of the administered dose of 1,3-dichloropropene was
absorbed into the body following 1inhalation or oral exposure (Stott and
Kastl, 1986; Hutson et al., 1971). As the inhaled concentration of 1,3-di-
chloropropene increased, the absorption did not increase 1inearly because of
exposure level-related decreases in respiratory ventilatory frequency and to
saturation of the metabolism of 1,3-dichloropropene (see Section 5.1).
1,3-01ch1oropropehe was rapidly eliminated from the body, primarily in the
urine. as N-acetyl-S-{3-chloroprop-2-enyl) cysteine, following inhalation or
oral exposure {Hutson et al., 1971; Climie et al., 1979; Dietz et al., 1985;

1988b . 1,3-Dichloropropene
t biotransformation:
the mercapturic acid

3-chloroprop-2-enyl)

d the trans-isomers.
n the blood of rats
itrations of the two
if the cis- than the

ater amounts of the
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trans-isomer were excreted as CO, in the expired breath (Hutson et al.,
1971). ‘

Distinct differences exist in the elimination of 1,3-dichloropropene
between rats and mice. Following oral dosing with '“C-1,3-dichloropropene,
more of the administered dose of radioactivity was excreted in the urine and
expired air of mice than of rats (Dietz et al., 1985). The rate of urinary
excretion of the mercapturic acid of 1,3-dichloropropene was comparable

between rats (Fisher and Kilgore, 1988b) and humans (Osterlch et al., 1984).
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6. EFFECTS

6.1.  SYSTEMIC TOXICITY
6.1.1. Inhalation Exposure.

6.1.1.1.  SUBCHRONIC -~ Stott et al. (1988} exposed male and female F344
rats and B6C3F1 mice (10/sex/exposure level) to 0, 10, 30, 90 or 150 ppm of
technical grade 1,3-dichloropropene (48.6% cis-1,3-dichloropropene, 42.3%
1,3-dichloropropene, 2.4% 1,2-dichloropropane and 1.2% epichlorohydrin and
mixed 1somers of chlorohexane, chlorohexene and trichloropropene) for 6
hours/day, 5 days/week for 13 weeks. The animals were observed for clinical
signs of toxicity and body weight changes. Hematological, clinical chemistry
and urinalysis determinations were conducted at the end of the study. All
surviving animals underwent gross necropsy. Comprehensive histological
examination was limited to high-dose and control animals and those animals
that died before scheduled sacrifice. Selected tissues were examined
ristologically in the other groups. Significantly decreased body weight
Jain was observed in both sexes of rats and mice treated at >90 ppm.
Degenerative changes or hyperplasia in the nasal mucosa were observed 1in
almost all animals of both sexes of rats and mice exposed to >90 ppm and in
2/10 male rats exposed to 30 ppm. Respiratory metaplasia of the damaged
portions of the olfactory region of thevmucosa was found in both sexes of
mice In the high exposure group. This effect involved the replacement of the
damaged sensory olfactory epithelium with normal-appearing, ciliated,
respiratory-type epithelium. Hyperplasia of the urinary bladder transitional
epithelium was found in most female mice exposed to 90 or 150 ppm of the
vapor, but not in male mice or in rats. No treatment-related effects were
observed in male rats exposed to 10 ppm 1,3-dichloropropene and in female

rats or male and female mice exposed to 30 ppm of the vapor.
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Coate et al. (1979} exposed groups of 10 male and 10 female F344 rats and
10 male and 10 female CD-1 mice to 0, 12, 32 or 93 ppm of Telone II° (47%
cis- and 45% trans-1,3-dichloropropene, 8% related compounds) for 7 hours/
day, 5 days/week for 15 weeks. Both sexes of rats and female mice exposed to
the highest concentration (93 ppm) had reduced body weight gain. No
treatment-related histopathological effects were noted in the lungs, kidneys,
liver, heart, brain, gonads or nasal turbinates of rats or mice. Other
tissues were not examined microscopically.

Parker et al. (1982) exposed groups of 28 male and 28 female CD-1 mice
and F344 rats to 0, 5, 15 or 50 ppm of the D-D mixture (25% cis-1,3-dichloro-
propene, 27% trans-dichloropropene, 29% 1,2-dichloropropane) for & hours/day,
5 days/week for 6 or 12 weeks. No clinical signs of toxicity or effects on
body weight changes, hematology (HGB, HCT, RBC, WBC and differential
Teukocyte count), serum chemistry (BUN, GLU, ALB, and GPT), urinalysis, gross
pathology, histopathology, organ weights and organ-to-body weight ratios of
brain, heart, testes or ovar{es and adrenals were observed following 12 weeks
of exposure. Increased mean liver-to-body weight ratios of male rats and
increased mean kidney-to-body weight ratios of female rats were seen at the
50 ppm exposure level at 12 weeks. In male and female mice expaosed to the
highest concentration for 12 weeks, a slight to moderate diffuse hepatocytic
enlargement was seen in 12/21 treated males, 4/18 control males, 6/18 treated
females and 1/18 control females. No compound-related -effects were seen at
lower concentration levels.

Torkelson and Oyen (1977) described a preliminary Dow Chemical Company
study that exposed rats (5/sex/group) and guinea pigs (3-5/sex/group) to 50
ppm 1,3-dichloropropene {composition not specified) for 19 seven-hour

exposures over a period of 28 days or to 11 ppm for 27 seven-hour exposures
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over a period of 39 days. In both experiqents. marked tiver and kidney
changes, including necrosis, were observed.

Torkelson and Oyen {1977) repeatedly exposed rats (9-11 animals/sex/
exposure level), guinea pigs (7-12 animals/sex/group), rabbits (1-4 animals/
sex/group) and dogs {1-2 animals/sex/group) by inhalation to 1 or 3 ppm
1,3-dichloropropene (46% cis- and 53% trans-1,3-dichloropropene, 1%
epichlorohydrin)} for 7 hours/day, 5 days/week for 6 months. In addition to
the rats exposed for 7 hours/day, groups of five male rats were exposed at 3
ppm for 4, 2, 1 or 0.5 hours/day, 5 days/week for 6 months. Controls
consisted of animals exposed to normal laboratory environments and animals
exposed in sealed chambers to air only. following the last exposure, the
animals were sacrificed and the following tissues and organs were
histologically examined: lung, heart, liver, kidney, spleen, testes, ovarles,
adrenals, pancreas, lymph npodes, intestines, stomachs, brains, thyroids,
thymus, peripheral nerves, skeletal muscles, bladders and gall bladders.
Hematological tests were also performed (hemocrit, hemoglobin and
differential WBC counts). Additional groups of rats were allowed a 3-month
recovery period before sacrifice. No effects on any organs were found in any
species at either concentration except for a slight, cloudy swelling in the
renal epithelium of male rats exposed to 3 ppm 1,3-dichloropropene for 4 or 7
hours/day. Following the 3-month recovery period, the cloudy swelling was no
longer apparent.

Reduced body weights and degeneration and hyperplasia of respiratory
epithelium were reported in male and female F344 rats exposed to Telone
II. (94% 1,3-dichloropropene, nearly equally divided between the two

isomers) at 90 ppm, & hours/day, 5 or 6 days/week in a multigeneration
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reproduction study (Breslin et ai., 1987), discussed more fully in
Section 6.5.

6.1.1.2. CHRONIC -- The chronic toxicity of inhaled technical grade
1,3-dichloropropene was determined in F344 rats and B6C3FT mice (Lomax et
al., 1989). Groups of 50 male and 50 female rats were exposed to 0, 5, 20 or
60 ppm (0, 22.7, 90.8 or 272 mg/m?) 1,3-dichloropropene (49.5% cis- and
42.6% trans-1,3-dichloropropene, 0.7% 1,2-dichloropropane and 2% epoxidized
soybean 0i11) 6 hours/day, 5 days/week for <2 years. Ancillary groups of 10
rats and mice/sex/exposure level were similarly exposed for 6 and 12 months.
C1inical laboratory determinations (hematological and clinical chemistry
parameters), along with extensive gross and histological examinations, were
determined at the scheduled sacrifice intervals of 6, 12 or 24 months. No
c¢linical signs of toxicity and no significant differences in survival were
observed. Mean body weights of both male and female rats exposed to 60 ppm
1,3-dichloropropene were significantly decreased {5%) as compared with
controls oﬁ test days 6-425 in males and 6-327 in females (a = 0.05 by
Dunnett's test). The terminal weights of the treated rats, however, were
similar to those of control animals. The mean body weights of both male and
female mice exposed to 60 ppm 1,3-dichloropropene were lower 1in some
instances than those of controis during the study (3-9% in males and 2-11% in
females). The terminal weights of the male mice exposed to 60 ppm were
significantly lower than those of the control mice {« = 0.05 by Dunnett's
test). No statistical differences were found between the terminal body
weights of treated female mice and those of controls. No treatment-related
effects were observed in hematological, biochemical or urinalysis parameters.

Gross pathological examination of all rats in the study showed no

apparent exposure-related effects following exposure to 1,3- dichloropropene.
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Histopathological examination, however, reveajed exposure-related effects in
the nasal tissues of male and female rats exposed to 60 ppm 1,3-dichloropro-
pene for 24 months. These changes were characterized by unilateral or
bilateral decreased thickness of the oifactory epithelium that 1is due to
degenerative changes, erosions of the olfactory epithelium and fibrosis
beneath the olfactory epithelium. No lesions were observed at the 6- or
12-month sacrifices.

Histopathological examination of ihe mice- revealed exposure-related
morphological changes 1in the urinary bladder and nasal tissue. Urinary
bladder hyperplasia, characterized by diffuse, uniform thickening of the
transitional epithelium, was observed in both sexes of mice with duration-
and concentration-related increased frequency and severity. The incidence
of this Jesion was significantly increased in males at 60 ppm and in females
at 20 and 60 ppm at 24, but not at 6 or 12 months of exposure. The effect
was much more pronounced in the female mice than 1n male mice. Both the male
and female mice also had compound-related microscopic changes in the nasal
tissues characterized by hypertrophy and hyperplasia of the respiratory
eptthelium or degeneration of the olfactory epithelium. Significant
increases in the incldence of hyperplasia of the respiratory epithelium were
found in female mice exposed to 20 and 60 ppm for 24 months and in male mice
exposed to 60 ppm for 24 months. The incidence of degeneration of the
olfactory epithelium was measured significantly in mice of both sexes at 60
ppm after 24 months. An additional exposure-related change was the hyper-
plasia and hyperkeratinization in the forestomach of 8/50 male mice following

exposure to 60 ppm for 24 months.
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6.1.2. Oral Exposuré. )

6.1.2.1.  SUBCHRONIC -- Solutions of Telone II. (78.5% 1,3-dichloro-
propene) in propylene glycol were administered by gavage at doses of 0, 1, 3,
10 or 30 mgs/kg/day to 10 rats (strain unspecified}/sex/dose Tlevel for 6
days/week for 13 weeks (Ti1 et al., 1973). No significant effects on body
weight, food consumption, hematology, clinical chemistry, urinalysis or
histopathology were noted at any dose level. A statistically significant
higher relative kidney weight, however, was found -in males treated with 10 or
30 mg/kg/day and in females at 30 mg/kg/day.

As reported in abstracts of Russian studies, the effects of 1,3-dichloro-
propene on trypsin, trypsin inhibitor, amylase and 1ipase activities in the
serum of albino rats was investigated by Strusevich and Ekshtat (1974) and
Strusevich and Sadovnik (1975). The rats were fed dailly doses of 0.1, 0.5 or
2.5 mg/kg/day 1,3-dichloropropene for 6 months. Trypsin activity increased
and trypsin inhibitor activity of the blood decreased during the 6 months of
treatment. Blood 1lipase activity increased and amylase activity was
unaffected. No additional details of the studies were reported in the
abstracts. )

6.1.2.2. CHRONIC -- Groups of 52 male and 52 female F344 rats were
given doses of 0, 25 or 50 mg/kg/day Telone II. (89% cis- and trans-1,3-
dichloropropene, 2.5% 1,2-dichloropropane, 1.5% trichloropropene and 1.0%
epichlorohydrin) 1in corn o011 by gavage 3 days/week for 104 weeks (NP,
1985). In the same bioassay, groups of 50 male and 50 female B6C3F1 mice
were given doses of 0, 50 or 100 mg/kg/day by gavage 3 days/week for 104
weeks. In ancillary studies, groups of 28 male and 28 female rats and mice
were given Telone II. at the above doses, and finterim kills of five

animals/sex/group were performed at 9, 16, 21, 24 or 27 months.
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No differences In survival were found among the groups of rats in the
2-year study; 35-42 rats/sex/group survived unt)]l the end of the study. In
mice, survival of the control males was significantly lower than either the
low or high dose groups. Only 8/50 control male mice survived until the end
of the experiment, compared with 28/50 animals 1in the low-dose group and
31750 animals in the high-dose group. Twenty-five of the deaths among the
male control mice occurred at weeks 48-51 and were attributed to myocarditis,
which was not treatment-related. Survival of the high-dose female mice was
significantly less than that of the controls; 36/40 high-dose females and
46/50 female controls survived. Survival in the low-dose group of female
mice was 45/50.

The mean body welghts of male rats in the high-dose group (50 mg/kg/day)
were =5% Tower than those of the control group after 28 weeks, while body
weights in the low-dose male group {25 mg/kg/day) and in both groups of
treated females were comparable with controls. There were no significant
differenfes in hematologic and clinical chemistry indices among a1l groups of
rats. Basal cell hyperplasia of the forestomach was observed in increased
incidences in treated male and female rats, but these lesions were considered
preneoplastic, since rats also had increased incidences of papillomas and
carcinomas of the forestomach. The incidences of edema of the submucosa of
the wurinary bladder was 9/52 and 3/52 for high-dose males and females,
respectively, compared with 0/52 for the contro)l and low-dose groups.
Increased 1incidences of nephropathy were observed in treated female rats
{15/52, control; 24/52, low dose and 22/52, high dose), but not in male rats,

as compared with controls.
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The mean body weights of treated mice were initially lower than those of

the vehicle controls and remained lower throughout the study (5-9%). This
difference was due to lack of randomization at the beginning of the experi-
ment. No significant differences 1in hematologic or clinical chemistry
parameters were observed. Dose-related increased incidences of epithelial
hyperplasia of the urinary bladder were observed in male and female treated
mice. The 1incidences were as follows: 0/50 for male controls, 9/50 for
low-dose males and 18/50 for high-dose males; 2/50 for female controls, 15/50
for Tlow-dose females and 19/48 for female high-dose groups. Increased
Incidences of transitional cell carcinomas of the urinary bladder were also
observed in the treated groups (Sectiion 6.2.2). High-dose female mice also
had increased incidences of epithelial hyperplasia of the forestomach. A
dose-related increased incidence of hydronephrosis occurred in female, but
not male, mice. The incidences were 0/50 for controls, 2/50 for low-dose and
14/50 for the high-dose groups.
6.1.3. Other Relevant Ihformat1on. Torkelson and Oyen (1977) tested human
volunteers for their ability to detect the odor of 1,3-dichloropropene. At
each concentration of 4.5 or 13.6 mg/m?® for 1-3 minutes, 7/10 individuals
detected the odor, which was stronger at the higher concentration.

Dermatosis was reported in three men dermally exposed to D-D (53%
1,3-dichloropropene, 27.1% 1,2-dichloropropane, 1% epichlorohydrin and the
remainder, dichloropropene 1isomers) while spraying the fumigant on their
crops (Nater and Gooskens, 1976). An itchy erythematous rash was found at
the site of exposure. Patch tests revealed that, in one case, an allergic
contact sensitivity to D-D existed.

Irritation to eyes and upper respiratory mucosa of humans occurs after

axposure to vapors of dichloropropene. Inhalation of vapor in concentrations
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>1500 ppm produces headache, irritation tq the mucous membranes, dizziness,
nausea, vomiting, gasping, coughing, substernal pain and respiratory
distress, with slight elevation of serum enzyme levels. At concentrations
<1500 ppm, CNS depression and moderate irritation of the respiratory system
occur (Gosselin et al., 1976). Ingestion of 1,3-dichloropropene produces
acute gastrointestinal distress, pulmonary congestion and edema, and CNS
depression in humans. Dermal exposure causes severe skin irritation with a
marked inflammatory response. -

LD50 and LC50 values for rats, mice -dnd rabbits are 1listed in Table
6-1. Torkelson and Oyen (1977) found that 2700 ppm (=12,000 mg/m?)
1,3-dichloropropene was extremely firritating to the respiratory tract and
caused lung, nasal, liver and kidney inJury in rats. Rats survived a 1-hour
exposure to 1000 ppm (=4500 mg/m3®), but death occurred when exposure was
increased to 2 hours. Guinea pigs died following a single 7-hour exposure to
400 ppm (=1800 mg/m3); rats survived the same exposure, but severe injury
and weight loss was evident. Weight loss was recovered after 8 days but lung
injury was still present.

Torkelson and Rowe (1981) reported that direct application of two drops
of 1,3-dichloropropene to the eyes of rabbits caused moderate to severe
Injury; vapors of 1,3-dichloropropene caused irritation and lacrimation.
Application of 1,3-dichloropropene to the skin of rabbits, accompanied by the
prevention of evaporation, caused necrosis and edema. Carreon and Wall (1983)
reported that 4/10 guinea pigs exhibited signs of sensitization to Telone
II.. and Jeffrey et al. (1987) reported edema, erythema and dermal
necrosis at the site of administration of 200 mg/kg Telone II..

Torkelson and Oyen (1977} reported that Telone II., in a 12.5%

solution in propylene glycol, was applied under a cuff to rabbits that were
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LDgg/LCgg Values for Dichloropropene

LD5p/LCsgp
Route Species  (95% Confidence Limit) Comments Reference
(mg/kg)
Oral rat (M) 110 Liver and kidneys grossly affected, Torkelson and
rat (F) 470 lung 1njury in survivors Rowe, 1981
rat (M) 560 (452-695) Animals died 1-3 days after dosing. Toyoshima et al.,
rat (F) 510 (480-726) 1987a
rat 140+25 NC Hine et al., 1953
rat 150 (130-170) LDgg for all rats was 150 mg/kg; Jones and Collier,
LDgg for males was 130 mg/kg; 1986
LDgp for females was between
110 and 250 mg/kg.
mouse 300437 NC ! Hine et al, 1953
mouse (M) 640 (582-704) Animals died 1-2 days after dosing. Toyoshima et al.,
mouse (F) 640 (547-749) 1978b
Inhalation rat 4530* Cumulative high acute toxicity Hine et al., 1953
mouse
Dermal rat >1211 NC Toyoshima et atl.,
mouse 1978a,b
rabbit 21004260 Single dose skin penetration Hine et al., 1953
rabbit 333 (102-610) Dose was administered and the area Jeffrey et al,

was covered for 24 hours.

1987

*mg/m?

NC = No comment



then left undisturbed for 24 hours. Absorption occurred by this route,
resulting in deaths with doses of 0.125 and 0.2% g/kg. When undiluted Telone
II. was applied in the same manner to a .group of both species of rabbits,
a dermal LDSo value of 504 mg/kg was obtained. When applied to the eyes of
six rabbits, four of the rabbits had severe conjunctival irritation and two
exhibited slight to moderate corneal injury after 24 hours of observation.
The effects disappeared after 8 days.

6.2. CARCINOGENICITY -

6.2.1. Inhalation. Markovitz and Crosby (1984) described three reported
cases of hematologic malignancies in humans that may have been the result of
acute exposure to 1,3-dichloropropene. Two of the cases involved two firemen
exposed to 1,3-dichloropropene after a spill from a tank truck. In nine
firemen exposed to the vapors, symptoms included headache, neck pain, nausea
and breathing difficulty. Eight years following the spill, two of the
firemen developed malignant histioéyt1c lymphomas and died. In the third
ctase, a farmer was exposed to 1,3-dichloropropene in the field for 30 days
and developed redness and pain in the right ear, the nasal mucosa and the
pharynx. The farmer returned to the field 1 year later and was exposed again
to 1,3-dichloropropene; the symptoms worsened. The farmer was dilagnosed with
acute myelomonocytic leukemia and died of pneumonia 5 weeks after admission
to the hospitatl.

The chronic toxicity and oncogenicity of technical grade 1,3-dichloropro-
pene was determined in rats and mice (see Section 6.1.1.2) (Lomax et al.,
1989). Groups of 50 male and 50 female F344 rats and B6C3F1 mice were
exposed to 0, 5, 20 or 60 ppm (0, 22.7, 90.8 or 272 mg/m?) 1,3-dichloropro-
pene (49.5% cis- and 42.6% trans-1,3-dichloropropene, 0.7% 1,2-dichloropro-

pane and 2% epoxidized soybean o011) 6 hours/day, 5 days/week for <2 years.
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Ancillary groups ’of 10 rats and mice/sex/exposure level were similarly
exposed for 6 and 12 months.

No statistically significant fincreases in primary, benign or malignant

tumor 1incldence was found in male or female rats when compared with the
controls. The incidence of bronchioloalveolar adenomas {(a benign lung tumor)
was significantly increased in male mice exposed to 60 ppm 1,3-dichloropro-
pene for 24 months (Table 6-2). No increase in incidence was found in the
male mice exposed to 5 or 20 ppm. _No increase in primary, benign or
malignant tumors was found in the treated female mice. A hyperplastic
response was found in the urinary bladders of both male and female treated
mice (see Section 6.1.1.2.), but no dose-related tumorigenic response was
found. A dose-related, statistically significant decrease was found in the
incidence of 1iver and lymphoreticular tissue tumors in the mice.
6.2.2. Oral. In the previously reported chronic oral bioassay (NTP, 1985),
rats and mice were treated by gavage with Telone II.. a commercial
product containing 89% cis- and trans-1,3-dichloropropene, 2.5% 1,2-dichloro-
propane, 1.5% trichloropropene and 1.0% epichlorohydrin. Details regarding
the dosing schedule, numbers of animals and survival were presented in
Section 6.1.2.2.

Significantly increased incidences of neoplastic lesions were observed in
the forestomach and liver of rats and in the forestomach, urinary bladder and
lungs of mice. Tumor incidences and the results of Fischer Exact Tests and
Cochran-Armitage Tests for dose-related trends are presented in Table 6-3.
.n addition, the incidence of adrenal gland pheochromocytoma were signifi-
cantly (p=0.029 by 1ife table and incidental tumor tests) increased in male
rats treated at 25 mg/kg. The incidence of thyroid follicular cell adenomas
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TABLE 6-2

Incidence of Bronchioloalveolar Adenomas in B6C3F1 Mice
Exposed to 1,3-Dichloropropene for 24 Monthsd

Sex Dose  _ . Tumor Incidence
(ppm)
Male 0 9/50
5 6/50
20 13/50
60 22/500
Female 0 3/50
5 3/50
20 : 5/50
60 3/50

Strengths of study:

Overall adequacy:

QUALTITY OF EVIDENCE

Compound was administered by a relevant route of
exposure at three concentrations. Adequate numbers of
animals/group survived to be at risk for late-developing
tumors. Adequate duration of exposure. Two species
(rats and mice} and both sexes were used.

Adequate

4Source: Lomax et al., 1989

Dgtatistical difference from control mean by Yate's x2 pairwise test,
«=0.05 and 1linear trend by Cochran-Armitage 1inear trend test, «=0.02,

two-sided.
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Chronic Oral Exposure to Telone II®3.D.C for 2 Years

TAD

-J

Spectes/Strain Sex Dose Target Organ Tumor Type Tumor Incidence
(No.) (mg/kg/day) (p value)
Rat/F344 M (52) 0 forestomach squamous-ce1l 1/52 0.002d
25 papilloma 1/52 0.752¢
50 9/52 0.008¢
Rat/F344 M (52) 0 forestomach squamous -cell 0/52 0.015d
25 carcinoma 0/52f
50 4/52 0.059¢€
Rat/F344 F (52) 0 Tiver neoplastic 1/52 0.015d
25 nodule or 6/52 0.056¢
50 carcinoma 8/52 0.016€
Rat/F334 M (52) 0 forestomach squamous -cell 1/52 <0.001d
25 papilloma or 1/52 0.752¢
50 carcinoma 13/52 <0.001¢
Rat/F334 M (52) 0 1iver neoplastic 1/52 0.030d
25 nodules 6/52 0.056¢
50 1/52 0.030¢®
Rat/F 344 F (52) 0 forestomach squamous -cell 0/52 0.082d
25 papilloma 2/52 0.248¢
50 3/52 0.121¢
Mice/B6C3F1 F {50) 0 forestomach squamous-cell 0/50 0.026d
25 papilloma or 1/50 0.500¢€
50 carcinoma 4/50 0.059¢
Mice/B6C3F1 F (50) 0 urinary bladder transitional 0/50 <0.001d
50 cell carcinoma 8/50 0.003¢€
100 21748 <0.001¢
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TABLE 6-3 (cont.)

Species/Strain Sex Dose Target Organ Tumor Type Tumor Incidence
(No.) (mg/kg/day) (p value)
Mice/B6C3F1 F {50) 0 lung alveolar/ 0/50 0.002d
50 bronchiolar 2/50 0.121¢
100 ademona 8/50 0.003¢e
Mice/B6C3F1 M (50) 0 lung alveolar/ 2/50 0.029d
50 bronchiolar 4/50 0.339¢
100 adenoma or 8/50 0.046€
carcinoma
QUALITY OF EVIDENCE
Strenghts of study: Two-year study; sufficient number of animals, both sexes, two dose levels, two species

were used; ancillary studies were included {see text).

Weakness of study: Male mouse vehicle control had many early deaths from myocarditis.

Overall adequacy: Adequate

aSource: NTP, 1985

bCorn 011 vehicle in all studies

CPurity of compound: 89% cis- and trans-isomers of 1,3 dichloropropene with 1.0% epichlorohydrin

dCochran-Armitage Trent Test

€Fischer Exact Test

fNo p value 1s presented because no tumors were observed in the 25 mg/kg and vehicle control groups.



or carcinomas 1in female rats showed a marginally significant (p<0.05)
positive dose-related trend. NTP (1985} reported that, under the conditions
of the study, there was clear evidence of carcinogenicity for male F344/N
rats and for female B6C3F1 mice, and there was some evidence in female F344/N
rats. The study was deemed an 1nadequaté study of carcinogenicity 1In male
B6C3F1 mice because of high mortality in the control group. Although the
early deaths of the control male mice confounded the results, & carcinogenic
effect of Telone II. was suggested by the tumor fincidences of transi-
tional cell carcinomas of the urinary bladder, alveolar/bronchiolar neoplasms
and squamous cell papiliomas of the forestomach in male mice.

Results of the ancillary studies indicated that the development of
forestomach lesions was time-dependent. Pooling of the tumor incidences from
the ancillary studies and the 2-year study (not shown in Table b-3) enhanced
the statistical significance.

The Telone II. used in the bicassay contained 1.0% epichlorohydrin, a

known carcinogen, which may have influenced the development of forestomach
lesions,
6.2.3. Other Relevant Information. A group of 30 female Ha:ICR mice wﬁs
given weekly subcutaneous injections of cis-1,3-dichloropropene in triocta-
noin at a dose of 3 mg/mouse/week (Van Duuren et al., 1979). After 538 days,
six mice had local sarcomas (fibrosarcomas) {(6/30;. p<0.0005) and no distant
tumors were observed. No tumors developed in untreated and vehicle-treated
animals.

Van Duuren et al. (1979) also studied cis-1,3-dichloropropene as a
tumor-initiator and as a whole carcinogen when applied to the skin of mice. A

group of 30 female Ha:ICR mice recelved a single dermal application of 122 mg
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1,3-dichloropropene 1n 0.2 mg acetone fo11owgd by phorbol myristate acetate
in acetone at 5 ug, 3 times/week for 428-576 days. Controls consisted of
100 untreated mice, 90 mice treated with 0.0025 mg/application and 120 mice
treated with 0.005 mg/application of the tumor promoter. No significant
differences were observed between the dichloropropene-initiated mice and
those treated with the promoter alone, with respect to local or distant
tumors. When 1,3-dichloropropene was tested as a whole carcinogen, three
papiliomas developed in 3/30 female mice treated. with 122 mg/application 3
days/week for <589 days. Two of the mice had carcinomas. Although no local
tumors were observed in mice treated at 41 mg/application, or in acetone-
treated or untreated controls, the incldence 1in high-dose mice was not
significantly different. The number of mice with distant tumors was also not
different from that in controis.
6.3.  MUTAGENICITY

Studies on the mutagenicity of 1,3-dichloropropene are summarized in
Table b6-4. 1,3-Dichloropropene was positive for reverse mutation 1in

Salmonella typhimurium strains TA100 and TA153% both with and without

metabolic activation (NTP, 1985; Stolzenberg and Hine, 1980; Haworth et al.,
1983). In S. typhimurium strain TA98, a positive reaction was obtained
without metabolic activation (NTP, 1985; Haworth et al. 1983; Vithayathil et
al. 1983). Although Talcott and King. (1984) and Watson et al. (1987)
demonstrated that the mutagenicity to strain TA100 of mixtures of cis- and
trans-1,3-dichloropropene was abolished following removal of polar impurl-
ties, other investigators {Creedy et al., 1984; Neudecker et al., 1977;
DeLorenzo et al., 1977) found that both the cis-isomer and the trans-isomer

(both relatively pure) were mutagenic in strains TA100, TA1538, TA1537,
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LR}
Mutagenicity

TABLF 6-4

€ 1T 1 Nk
SV iU H

T upropene

Indicator  Compound/ Concentration Activating
Assay Organism Purity Application or Dose System Response Comment Reference
Reverse Salmonella 95.6% plate 0.3333 wg/ + 59 $-9 mixtures from both rats and NTP, 1985; Haworth
mutatton typhimur Yum Incorporation plate hamsters were used. No et al,, 1983 .

TA 100 /4 difference was found between

TA 1535 /4 species. Where a positive re-

TA 1537 -/- sponse was found, the chemical

TA 98 /4 was cytotoxic at >333 ug/plate.
Reverse S. NR Mquid Incubation 100 ug/plate none + NC Vithayathie et al.
mutation typhimur lum 1983

TA 98
Reverse S. MR plate 10, 1, 10-} + 5-9 NC Stolzenberg and
mutation typhimur tum tncorporation wmol/plate /4 Hine, 1980

TA 100
Reverse S. cis- and trans- plate 20, 50, 100 + S-9 +/+ NC Delorenzo et al.,
mutation typhimurium ‘Vsomers/KR incorporation wg/plate 1977

TA 1978

TA 1535 s

TA 100
Reverse S. cis- and trans- plate 10-200ug9/plate + $-9 +/+ addition of glutathione pro- Creedy et a1,
mutation typhimur tum tsomers/96X tncorporation tected against mutagenicity. 1984 -

TA 100
Reverse S. cis-1somer/ plate g, 0.1, 0.5, 1.0 + S-9 /4 NC * Neudecker et al.,
mutation typhimurium 99.97X; trans- incorporation ug/me 1977

TA 1538 isomer /97.46%

TA 1537

TA 1535
Reverse S. mix of cis- plate <t mg/plate none + impurities in the DCP prepa- Talcott and King,
mutation typhimurfum and trans-/ tncorporation ration were removed and the 1984

TA 100 17-95% pure mutagenic response was no longer

found. The impurities them-
selves were mutagenic.
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TABLE 6-4 (cont.}

Indicator '~ Compound/

Concentration Activating

Assay Organism Purity Appltcation or Dose System Response Comment Reference
Reverse Salmonella cis- isomer/ plate 25-2000 ng/ + $-9 + the study showed that previously Watson et al.,
mutatton typhimur fum 99.7% ncorporation plate shown intrinsic mutagenicity was 1987

TA 100 probabty due to Ympurities and

not 1,3 DCP.

Reverse s. cis- and plate NR + 59 +/ acttvation was increased by Neudecker and
mytation typhimur Yum transisomers/ incorporation greater amounts of and longer Henschler, 1986

TA 100 >99.5% tncubation with 5-9.
Stster Chinese 98% cell cylture 3.3, 6.6, 10.0 mm + S-9 -/+ 1,3 DCP was inactivated by the von der Hude et
chromatid hamster S-9 mixture in the V79/SCE assay. al., 1987
exchange Y719 cell
Sex-1inked Drosophila 95.5% feeding 0.5750 ppm NA * NC NTP, 1985; Valencia
recessive melanogaster et al., 1985
lethal
Reciprocol D. 96.5% feeding/injection 0.5750 ppm NA - NC NTP, 1985; Valencta
trans- melanogaster et al., 1985
Jocations

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



TA1535 and TA1978. Neudecker and Henschler {(1986) found that the mutageni-
city of 1,3-dichloropropene in S. typhimurium increased with fincreasing
levels of the $-9 mixture and with longer incubation periods. Creedy et al.
{1984) also demonstrated that, if glutathione was added to the assay system,
the mutagenicity of elther isomer was reduced.

1,3-Dichloropropene was positive for sex-linked recessive lethal

mutations, but negative for reciprocal translocations in Drosophila melano-

gaster (NTP, 1985; valencia et al., 1985).
6.4. DEVELOPMENTAL TOXICITY

Hanley et al. (1987) studied the effects of inhalation exposure to G, 20,
60 or 120 ppm 1,3-dichioropropene (47.7% cis- and 42.4% trans-1,3-dichloro-
propene} for 6 hours/day during gestation days 6-15 in 30 F344 rats and on
days 6-18 in 25-31 New Zealand White rabbits. Maternal toxicity {(body weight
gain, liver weight, kidney weight, mortality, food and water consumption and
reproductive parameters) and developmental toxicity (fetal body weight,
number of resorptions, external and skeletal examination and visceral exami-
nation) were assessed. No evidence of developmental toxicity was observed in
rats or rabbits, but significant maternal toxicity was seen in both species
of animals. Signs of maternal toxicity increased with 1ncreasing exposure
concentrations in both species. Maternal toxicity was evidenced in the
rabbits by a decrease in weight gain at the higﬁest two exposure levels,
Decreases in maternal weight gain were observed at all exposure levels in
rats. In rats, maternal toxicity was also evidenced at all exposure levels
by decreases in food and water consumption and statistically significant
decreases in absolute liver weights, and, at the highest level, by statis-
tically significant increases in relative kidney weights. A statistically

significant increase in the incidence of one minor skeletal variant (delayed
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ossification of the vertebral centra) was ¢bserved among fetuses of dams
exposed to 120 ppm 1,3-dichloropropene, but this was considered secondary to
the maternal toxicity. No adverse effects on other ossification sites were
found in the fetal rats.

6.5. OTHER REPRODUCTIVE EFFECTS

Venable et al. (1980} reported a fertility study of 79 male workers
engaged in the manufacture of 1,3-dichloropropene. Results from this study
Indicated no significant effect on fertility from exposure to 1,3-dichloro-
propene at levels occurring in the work environment.

Linnett et al. ({1988) exposed 30 male and 24 female Wistar rats to 0, 10,
30 or 90 ppm D-D {28.3% cis-1,3-dichloropropene, 25.6% trans-1,3-dichloropro-
pene, 25.6% 1,2-dichloropropane and the remainder, primarily dichloropropene
isomers) for 6 hours/day, 5 days/week for 10 weeks. Treated males were mated
with untreated females, and treated females were mated with untreated maies.
Libido, fertility and morphology of the reproductive tract of either sex were
not affected and no treatment-related dominant lethal effect was observed in
male rats. Body weight gain decreased slightly and liver and kidney weights
increased s1ightly ¥n both sexes at the highest exposure concentration.

In a U.S. EPA (1988) review of an unpublished experiment (Breslin et al.,
1987), groups of 30 male and 40 female F344 rats were exposed by inhalation
to Telone II. (94% 1,3-dichloropropane, nearly equally divided between
tis and trans isomers) at concentrations of 0, 10, 30 or 90 ppm, & hours/day,
3 days/week in a multigeneration reproduction study. Exposure began 10 weeks
hbefore mating and was Increased to 7 days/week during a 2-week breeding
period. Exposure of the F] generation began after weaning on the 6
hours/day, 5 days/week schedule and continued for 12 weeks. The highest

concentration tested was considered by U.S. EPA (1988) to be a NOAEL for
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reproductive effects associated with a slight decrease in the conception
indices 1in F1 and Fz females. Nonreproductive effects reported in the 90
ppm groups included hyperplasia of the respiratory epithe11um. degeneration
of olfactory tissue and decreased body weight gain in rats of both sexes.

In a mouse sperm morphology assay' (Osterloh et al., 1983), male mice
{C57BL/6XC3H, four mice/dose level) were injected intraperitoneally for 5
consecutive days with 1,3-dichloropropene (Telone II.) in 0.25 mg corn
oi1 at doses of 10, 19, 38, 75, 150,-300 and 600 mg/kg/day. A negative
control group received only corn oil, and 90 mg/kg/day methyl methanesuifo-
nate was 1njected as a positive control. The morphology of 200 sperm/mouse
was assessed 35 days following the first injection. Testicular weights,
total epididymal sperm counts and percentage of abnormally-shaped sperm were
averaged and compared with controls after 35 days. Methyl methanesulfonate
produced a high percentage of abnormaliy-shaped sperm (16.4-22.9%)}. At the
three highest dose levels (150, 300 and 600 mg/kg/day), all mice died before
day 35. Most of the animals injected with the lower doses survived and
exhibited no significant changes 1in testes weight, total sperm count or
percent of abnormal sperm compared to vehicle controls. Data are preéented
in Table 6-5. Ten pesticides, finciuding four known testicular toxins and
three known mutagens, were tested in this study. None of the pesticides
tested positive. The authors concluded that the mouse sperm morphology assay
only tested for damage at the spermatid stage of sperm development and was
not a suitable test for testicular toxins.

6.6. SUMMARY

The LCSO for 1,3-dichloropropene 1in rats and mice was 4530 mg/m?

{Hine et al., 1953). Information regarding subchronic and chronic inhalation

of 1,3-dichloropropene suggests that damage to the nasal mucosa of rats and
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TABLE 6-5

Testicular Welghts, Sperm Counts and Percent Abnormal Sperm After
Intraperitoneal Injection of 1,3-Dichloropropened

Control 75 mg/kg 38 mg/kg® 19 mg/kg 10 mg/kg®

Testes weight (mg) 203+40 229+14 21147 21849 218+9

Total sperm count 25.9+8.9 32.0:£3.0 32.3+4.5 29.1+6.1 25.8:0.6
{million/me) '

Percent abnormal
sperm 1.0+0.4 ~  0.9+0.9 0.8+1.0 1.1+0.3 1.8+1.1

Methyl methanesul-

fonate (positive

control) percent

abnormal sperm 16.4+¢22.9 NA NA NA NA

4Source: Osterloh et al., 1983
DThree of four survived 35 days.
CTwo of four survived 35 days.

NA = Not applicable
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mice and damage to the urinary bladders of mice may result from exposure
(Stott et al., 1988; Torkelson and Rowe, 1981; Lomax et al., 1989). Evidence
of damage to the liver and kidneys was also found (Parker et al., 1982;
Torkelson and Rowe, 1981).

Orai L050 values in rats ranged from 140-740 mg/kg and, In mice, from
300-640 mg/kg (Torkelson and Rowe, 1981; Hine et al., 1953; Toyoshima et al.,
1978a,b). Subchronic studies suggested increases in the relative weight of
the kidneys in rats treated orally with 1,3-dichloropropene (Torkelson and
Rowe, 1981). Chronic oral studies suggest that hyperplasia of the fore-
stomach and of the urinary bladders of rats and mice resulted from exposure
(NTP, 1985).

The only data available regarding the carcinogenicity of 1,3-dichloro-
propene in humans are three reported cases of hematologic malignancies that
may have been the result of acute inhalation exposure to 1,3-dichloropropene
(Markovitz and Crosby, 1984). There 1is sufficient evidence that 1,3-di-
chloropropene is a carcinogen in orally exposed animals. NTP (1985) found
increased 1incidences of squamous-cell papilliomas and carcinomas of the
forestomach and neoplastic nodules or carcinomas of the liver in rats treated
chronically with 1,3-dichloropropene by gavage. Mice similarly treated
showed 1increased 1Incidences of forestomach tumors, 1lung adenomas or
carcinomas and transitional cell carcinomas of the urinary bladder. There is
weak evidence that 1,3-dichloropropene is carcinogenic in animals exposed by
inhalation. Lomax et al. (1989) found an increase in the incidence of benign
fung tumors (bronchioloalveolar adenomas) in male mice treated chronically
with 1,3-dichloropropene. 1,3-Dichloropropene has been found to be mutagenic
‘n various strains of S. typhimurium {NTP, 1985; Stolzenberg and Hine, 1980;

Haworth et al., 1983). 1,3-Dichloropropene has also been found to be
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positive for sex-linked lethal mutations,. but negative for reciprocal

translocations in D. melanogaster (NTP, 1985). 1,3-Dichloropropene does not

appear to be a reproductive or a developmental toxicant.
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7. EXISTING GUIDELINES AND STANDARDS

7.1.  HUMAN |

The ACGIH (1986, 1988) has recommended and adopted a TWA-TLV of 1 ppm (5
mg/m3) for 1,3-dichloropropene. This value 1s based on the findings of
Torkelson and Oyen (1977) that exposure to 1 ppm, 7 hours/day for 6 months
resulted in no injury to four species and that 3 ppm resulted in slight,
reversible injury in one species (see Section 6.1.1.2). A skin notation is
also listed by the ACGIH {1988), which_means that appreciable exposure may
occur through skin contact with the vapors. OSHA (1989} has also recommended
and adopted a TWA of 1 ppm (5 mg/m?®) with a skin designation for 1,3-di-
chloropropene. The U.S. EPA (1987b) verified a chronic oral RfD of 3x1074
mg/kg/day, based on increased organ weights in rats fed 1,3-dichloropropene
for 90 days (Til et al., 1973). The U.S. EPA (1987b) reported an oral slope
factor for carcinogenicity of 1.8x1072/mg/kg/day and a carcinogenicity
classification of B2 (probable human carcinogen); based on tumors in rats and
mice in the NTP (1985} study (see Section 6.2.2), posttive mutagenic
activity, and structural similarity to known oncogens that produce similar
types of tumors in rodents. IARC (1987) classified 1,3-dichloropropene as a
class 28 carcinogen (probable human carcinogen).
7.2.  AQUATIC

Pertinent data regarding guidelines for exposure of aquatic organisms to
1,3-dichloropropene were not located in the available literature cited 1in

Appendix A.
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8. RISK ASSESSMENT

Statements concerning available 1iterature in this document refer to
published, quotable sources and are. in no way meant to imply that confi-
dential business information (CBI}, which this document could not address,
does not exist. However, i1t was determined that existing CBI data would not
alter the approach to risk assessment or the risk assessment values presented
herein.

8.1.  CARCINOGENICITY

8.1.1. Inhalation. The chronic toxicity and oncogenicity of technical
grade 1,3-dichloropropene were determined in rats and mice (see Sections
6.1.1.2. and 6.2.1.) (Lomax et al., 1989). Groups of rats and mice were
exposed to 0, 5, 20 or 60 ppm {0, 22.7, 90.8 or 272 mg/m?) 1,3-dichloropro-
pene (49.5% cis- and 42.6% trans-1,3-dichloropropene, 0.7% 1,2-dichloropro-
pane and 2% epoxidized soybean o0i11) 6 hours/déy. 5 days/week for <2 years.
Clinical signs of toxicity were not observed, and no significant difference§
in survival were found in any group of exposed animals.

No statistically significant increases in primary, benign or malignant
tumor 1incidence were found in male or female rats when compared with the
controls. The incidence of bronchioloalveolar adenomas ({benign Tung tumors)
was significantly increased in male mice exposed to 60 ppm 1,3-dichloropro-
pene for 24 months (22/50 treated, 9/50 controls). No 1Increase in incidence
was found in male mice exposed to 5 or 20 ppm (sce Table 6-2). No increase
in primary, benign or malignant tumors was found in the treated female mice.
In contrast to these results, NTP (1985} found significantly increased
incidences of neoplastic lesions in the forestomach and liver of rats and in

the forestomach, urinary bladder and lungs of mice in a chronic gavage
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study. In both studies, a tumorigenic response was found in the tissues
through which the 1,3-dichloropropene was absorbed, 1.e., the forestomach in
the gavage study and the lungs in the inhalation study. In the gavage study,
however, tumors were also 1nduced at sites distant from the point of entry.
Hyperplasta of the urinary bladder, however, was found in animals exposed by
both inhalation and ingestion. Lomax et al. (1983) determined that, when the
concentration of 1,3-dichloropropene administered by inhalation was converted
to mg/kg, the dose given in the inhalation study was 2-3 times higher than
the dose given in the oral study. A major difference between the studies was
the compound used to stabilize the 1,3-dichloropropene mixture. In the oral
study, 1% epichlorohydrin, a compound that reportedly causes nasal and
forestomach tumors 1n rats following chronic inhalation and oral exposure,
respectively, was used as a stabilizer; in the inhalation study, a relatively
nontoxic epoxidized soybean 011 stabillizer was used. The levels of epichlo-
rohydrin used in the gavage study, however, were about 30-fold lower than the
doses shown to be tumorigenic by ingestion. The differing results, there-
fore, are most 1likely due to the differences in administration: repeated
bolus doses administered by gavage vs. repeated 7-hour inhalation exposures.
Another reason for differing results can be differences 1n metabolic pathways
following oral vs. 1inhalation exposures. Results from pharmacokinetic
studies (Fisher, 1988; Fisher and Kilgore, 1988a) (see Section 5.3.) have
indicated that, following 1inhalation exposure, a substantial amount of
1,3-dichloropropene 31s metabolized to the less toxic glutathione conjugate,
transported to the bloodstream and 1s subsequently degraded to the mercap-
turic acid form and excreted in the urine,

8.1.2. Oral. In the NTP (1985) chronic gavage study, increased incidences

of squamous-cell papillomas and carcinomas of the forestomach and neoplastic
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nodules or carcinomas of the 1lver were observed in rats treated with Telone
II' (89% 1,3-dichloropropene, 2.5% 1,2-dichloropropane, 1.5% trichloro-
propene and 1% epichlorohydrin) at doses of 25 and 50 mg/kg/day, 3 days/week
for 2 years. 1In addition, the incidence of adrenal gland pheochromocytoma
increased significantly in male rats treated at 25 mg/kg, and the incidence
of thyroid follicular cell adenoma or carcinoma in female rats showed a
significant (p<0.05) positive dose-related trend. Mice similarly treated at
50 and 100 mg/kg/day had increased incldences of forestomach tumors, 1lung
adenomas or carcinomas and transitional cell carcinomas of the urinary
bladder (see Table 6-3). NTP (1985) noted that epichlorohydrin may have
influenced the development of forestomach lesions, but 1t was concluded that
there was clear evidence for the carcinogenicity of Telone II° in male
rats and female mice, some evidence in female rats and inadequate evidence in
male mice, due to high mortality in the male control group.

8.1.3. Other Routes. Weekly subcutaneous injection of cis-1,3-dichloropro-
pene in mice at 3 mg/mouse/week resulted in significantly increased inci-
dences of injection-site fibrosarcomas. No significant differences between
treated mice and control mice weré observed when cis-1,3-dichloropropene was
tested as a tumor iInitiator or as a whole carcinogen on the skin {(Van Duuren
et al., 1979).

8.1.4. Weight of Evidence. The only avatlable data regarding the carcino-
genicity of 1,3-dichloropropene 1in humans are three reported cases of
hematologic malignancies that may have resulted from acute exposure to
1,3-dichloropropene (Markovitz and Crosby, 1984). The available animal data
indicate evidence that 1,3-dichloropropene is carcinogenic by the oral route
of exposure and may be carcinogenic following inhalation exposure (NTP, 1985;

Lomax et al., 1989). Mutagenicity studies indicate that 1,3-dichloropropene
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Is mutagenic to various strains of S. typhimurium (NTP, 1985; Haworth et
al., 1983; Stolzenberg and Hine, 1980). According to U.S. EPA (1986¢)
guidelines, 1,3-dichloropropene can be placed in Group B2: probable human
carcinogen.
8.1.5. Quantitative Risk Estimates.

8.1.5.1. INHALATION -- The only Tlong-term inhalation study available
that assesses the carcinogenicity of 1,3-dichloropropene 1indicates that
exposure 1is associated with an increased fincidence of bronchloloalveolar
adenomas (benign tumors) in male mice exposed to 60 ppm (272 mg/m?) for 2
years (Lomax et al., 1989). (Data used to calculate the q; value are
presented in Appendix B.} Only benign tumors were observed in this study and
quantitative risk estimate based solely on benign tumor alone fis not
routinely performed; however, incidences of 1lung adenomas as well as other
types of tumors were also increased following or$1 exposure. Therefore, the
results from the inhalation study by Lomax et al. (1980) are considered
relevant and a quantitative risk estimate s derived. The value for d;
was calculated using the 1linearized multistage model developed by Kenneth
Crump and adopted by U.S. EPA. The conversion factor used to adjust for
species-to-species extrapolation was the cube root of the ratio of the
average body weight of a man (assumed to be 70 kg) to the body welght of the
experimental animal (Appendix B). The value for the q; in humans is
calculated to be 1.3x107* (mg/kg/day)” 2. Assuming a reference human body
weight of 70 kg and a respiratory rate of 20 m3/day, ambient air concentra-
tions of 2.7x1074, 2.7x107®* and 2.7x107¢ mg/m* are assoclated with
increased cancer risks of 1x1073, 1x107¢ and 1x1077?, respectively.

8.1.5.2. ORAL -- The only long-term study avatlable that assesses the

carcinogenicity of 1,3-dichloropropene following chronic oral exposure 1is
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that by NTP (1985). This study indicates that chronic exposure is associated
with iIncreased incidences of squamous-cell p5p1110mas and carcinomas of the
forestomach, neoplastic nodules or carcinomas of the liver, possibly adrenal
and thyroid tumors in rats, and increased incidences of forestomach tumors,
lung adenomas or carcinomas and transitional cell carcinomas of the urinary
bladder in mice. Because of the demonstrated carcinogenicity of Telone
II1e, it 1is appropriate to derive a q]* for 1,3-dichloropropene. The
value for q]* was calculated using the 1inearlzed multistage model
developed by Kenneth Crump and adopted by U.S. EPA. The conversion factor
used to adjust for species-to-species extrapolation was the cube root of the
ratio of the average body welight of a man (assumed to be 70 kg) to the body
weight of the experimental animal (Appendix B). A q1* of 1.8x1071/
mg/kg/day is calculated based on the combined incidences of tumors in the
forestomach and liver and pheochromocytoma in the'adrena1s of male rats. The
concentrations of 1,3-dichloropropene 1n drinking water associated with risk
levels of 1075, 107 and 131077 are 2x1072, 2x107*¢ and 2x107s
mg/%, respectively.
8.2.  SYSTEMIC TOXICITY
8.2.1. Inhalation Exposure.

8.2.1.1. LESS THAN LIFETIME EXPOSURE (SUBCHRONIC) -- Stott et al.
(1988) exposed F344 rats and B6C3F1 mice to O, 10, 30, 90 or 150 ppm of
technical-grade 1,3-dichloropropene (90% 1,3-dichloropropene) & hours/day, 5
days/week for 13 weeks. Degenerative or hyperplastic changes in the nasal
mucosa were observed in both sexes of rats and mice exposed to >90 ppm and in
2/10 male rats exposed to 30 ppm. Hyperplasia of the wurinary bladder
transitional epithelium was found in female mice exposed to 90 or 150 ppm of

the vapor. No treatment-related effects were observed in rats or mice
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exposed to 10 ppm 1,3-dichloropropene. A NOEL of 10 ppm (45.4 mg/m3®) (rec
#2) and a LOAEL.of 30 ppm (136.2 mg/m?) (r;c #13) for respiratory effects
in rats were identified. This study will be used as the basis for the
subchronic RfD, since a higher percentage of the vapor administered in this
study consisted of 1,3-dichloropropene compared with the Parker et al. (1982)
study below.

Parker et al. (1982) exposed mice and rats to 0, 5, 15 or 50 ppm of a
mixture of D-D (52% cis-and trans-1,3-dichloropropene and 29% 1,2-dichloro
propane) & hours/day, 5 days/week for & or 12 weeks. Slight to moderate
diffuse hepatocytic enlargement was found in male and female mice exposed to
50 ppm for 12 weeks. Increased mean liver-to-body weight ratios of male rats
and increased mean kidney-to-body weight ratios of female rats were seen at
the 50 ppm level. No compound-related effects were found at lower levels, so
15 ppm (68 mg/m3) can be defined as the NOAELA(rec #25) and 50 ppm (227
mg/m?) can be defined as the LOAEL (rec #26) for Jiver effects in rats and
mice. Although a higher LOEL value is identified in the Parker et al. {(1982)
study than in the Stott et al. (1988) study (15 ppm vs. 10 ppm), the Stott et
al. (1988) study will be used as the basis for the inhalation RfD, since the
vapor used In this study was 90% 1,3-dichloropropene, while the vapor used in
the Parker et al. (1982) study was only 52%.

Coate et al. (1979) reported that rats and mice exposed to 93 ppm Telone
II. for 13 weeks had reduced body weight gain (rec #20-24). Torkelson
and Oyen (1977) reported a Dow Chemical study in which liver and kidney
necrosis was found in rats and gquinea pigs exposed to >11 ppm (rec #33,
343, Neither of these studies will be used as the basis for the subchronic
inhalation RfD, since the former study reports a NOAEL higher than the LOAEL
in the Stott et al. (1988) study and the latter study was a pilot consisting

62314 8-6 09/27/89



of very few animals. Torkelson and Oyen (1977) reported a s1ight, apparently
reversible cloudy swelling of the renal ep1tﬁe11um in male rats exposed to 3
ppm, but not to 1 ppm, of 1,3-dichloropropene (99% 1,3-dichloropropene) for 4
or 7 hours/day, 5 days/week for 6 months. The renal effect was not substan-
tiated n a study in which 50 rats/sex/group were exposed to <60 ppm for 2
years, or 10 rats/sex/group were exposed to <60 ppm for 6 or 12 months. No
compound-related effects were found following exposure of rabbits, guinea
pigs or dogs to 1 or 3 ppm 1.3~d1ch10rqpropene for 6 months. It 1s reasona-
ble, therefore, to consider the 3 ppm level in the study by Torkelson and
Oyen (1977) as a NOAEL (rec #5).

The subchronic inhalation RfD is calculated by adjusting 10 ppm (45.4
mg/m2) from the Stott et al. (1988) study for 1intermittent exposure,
multiplying by the RGDR and dividing by an uncertainty factor of 100 {10 for
interspecies extrapolation and 10 to protect the most sensitive individual).
The RGDR 1s the ratio of (rat ventilation rate/the extrathoracic surface area
of the rat) to (human ventilation rate/extrathoracic surface area of the
buman ) [(0.223 m3/day/11.6 m2)/(20 m3/day/177 m2)] (Jarabek, 1988).
Therefore, the <calculated subchronic inhalation RfD is 0.01 mg/m3.
Confidence in the key study used to derive the RfD is high; the study was
well conducted and extensive histopathological examinations of the animals
were done. Confidence in the data base 1s medium, since several studies were
conducted, two of which were of high quality, but effects seen in a lower
quality study were not substantiated. Therefore, confidence 1in the
subchronic inhalation RfD is medium.

8.2.1.2. CHRONIC EXPOSURE -- Lomax et al. (1989) determined the chronic
toxicity of inhaled 1,3-dichloropropene (93% 1,3-dichloropropene) in rats and
mice exposed to 5, 20 or 60 ppm for 6 hours/day, 5 days/week for <2 years.
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Examinations of hematological, btochemical and urinalysis data 1in treated
animals did not 1Indicate toxicity from‘ 1,3-dichloropropene exposure.
Histopathological examination of rats revealed exposure-related effects in
the nasal tissue of male and female rats exposed to 60 ppm for 24 months, but
not after exposure for 6 or 12 months. Histopathological examination of mice
revealed exposure-related morphological changes in the urinary bladder and
lung of both sexes. Significant increases 1n the incidence of hyperplasia
and inflammation of the transitional epithelium of the urinary bladder was
found in male mice exposed to 60 ppm for 24 months and in female mice exposed
to 20 and 60 ppm for 24 months. Significant iIncreases in the incidence of
hyperplasia of the respiratory and olfactory epithelium were found in male
mice exposed to 60 ppm for 24 months and In female mice exposed to 20 and 60
ppm for 24 months. Therefore, a NOEL of 5 ppm (22.7 mg/m2) (rec #5) and a
LOAEL of 20 ppm {90.8 mg/m?) (rec #6) 1is def1ﬁed for the respiratory and
bladder effects of 1,3-dichloropropene in mice. A NOEL of 20 ppm (90.8
mg/m2) (rec #3) and a LOAEL of 60 ppm (272 mg/m?) (rec #4&4) are defined
for the respiratory effects in rats. Although the exposure level of 5 ppm in
mice is a NOEL for respiratory and bladder effects, the respiratory effects
cannot be considered 1in the derivation of the RfD because values for
respiratory tract surface areas are not yet available for B6C3F1 mice. The
bladder effects, however, are systemic effects for which methodology exists.
A chronic inhalation RfD of 0.04 mg/m?® could be calculated by adjusting
22.7T mg/m3 (5 ppm) for intermittent exposure to 4.1 mg/m®, multiplying by
the ratto of the blood/gas partition coefficient for animals/humans (no
information available, so the default value of 1 is used), and dividing by an
uncertainty factor of 100 (10 for interspecies extrapolation and 10 to

protect the most sensitive individual). The pharmacokinetic study by Stott
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and Kastl (1986) suggests that a steady state of 1,3-dichloropropene was
reached in the blood within the duration peribd of the dally exposures. This
RfD, however, 1s greater than the subchronic inhalation RfD of 0.01 mg/m?,
based on a NOEL of 10 ppm for respiratory effects in rats. The LOAEL 1in the
subchronic study was 30 ppm, at which 2/10 rats had degenerative changes in
the nasal mucosa. Only 2/50 rats exposed to 20 ppm in the chronic study had
nasal tissue lesions; the increased incidence 1s not statistically signifi-
cant when compared with the incidence SQISO) in the controls. Furthermore,
20 ppm is a chronic LOAEL 1n mice and is higher than the NOEL of 10 ppm in
rats in the subchronic study used as the basis for the subchronic RfD.
Therefore, the 1inhalation RFD of 0.01 mg/m® is adopted as the chronic
inhalation RfD. As discussed in Section 8.2.1.1., confidence in the key
study is high and in the data base, medium. Overall confidence in the
chronic inhalation RfD 1s medium because it protécts for the critical effect
of respiratory effects 1n rats, but 1t may not be protective for the
respiratory effects in mice.

8.2.2. Oral Exposure.

8.2.2.1. LESS THAN LIFETIME EXPOSURE (SUBCHRONIC) -- Ti1 et al. (1973)
administered 1,3-dichloropropene (Telone II.) in propylene glycol to 10
Albino rats/sex/dose to 0, 1, 3, 10 or 30 mg/kg/day, 6 days/week for 90
days. No significant differences between the groups were found in the means
of body weight and food consumption. No biologically significant differences
in hematology or clinical chemistry parameters were found, and no compound-
related abnormalities were seen upon gross autopsy. Increased relative
kidney weights, however, were found in male rats at 10 and 30 mg/kg/day and
in female rats at 30 mg/kg/day. Therefore, a NOEL for kidney effects of 3
mg/kg/day (rec #1) and a LOAEL of 10 mg/kg/day (rec #7) were fidentified.
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This study will be used as the basis for the subchronic oral RfD, since the
only other subchronic oral studies are abst}acts of Russlan studies which
lack experimental details (Strusevich and Ekshtat, 1974; Strusevich and
Sadovnik, 1975).

The subchronic oral RfD 1s calculated by taking the NOEL of 3 mg/kg/day
from the Ti1 et al. (1973) study, adjusting for iIntermittent exposure to 2.6
mg/kg/day and dividing by an uncertainty factor of 1000 (10 for interspecies
extrapolation, 10 to protect the most sgpsit1ve individuals and an additional
modifying factor of 10 for the deficient data base). An RfD of 3x1072
mg/kg/day is calculated. Confldence in the key study that is the basis for
the subchronic RfD is low because the study is of poor quality. Confidence
in the data base is low since few subchronic oral studies exist. Overall
confidence in the subchronic oral RfD 1s Tow.

8.2.2.2. CHRONIC EXPOSURES -- NTP (1985) determined the chronic
toxicity of 1,3-dichloropropene in rats given 0, 25 or 50 mg/kg/day and mice
given 0, 50 or 100 mg/kg/day Telone II. {89% 1,3-dichloropropene} by
gavage in corn oil 3 days/week for 104 weeks. No effects on survival were
found in male and female rats. Basal cell hyperplasia of the forestomach was
observed in increased incidences in both sexes of treated rats in the high
dose group; edema of the submucosa of the urinary bladder increased in high
dose male and female rats. Increased incidences of nephropathy were found in
both the high and low dose female rats. In mice, the survival of the control
male mice was significantly reduced due to myocarditis (not treatment-re-
lated). Survival of the high dose female mice was significantly less than
controls. Increased incidences of epithelial hyperplasia of the urinary
bladder were found in both dose groups of both sexes of mice. High-dose

female mice also had increased Incidences of epithelial hyperplasia of the
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forestomach and of hydronephrosis. An AEL of 25 mg/kg was defined for kidney
neuropathy in female rats (rec #2) and hyperpiasia of the forestomach in maie
rats (rec #4); an AEL of 50 mg/kg was defined for hyperplasia of the urinary
bladder in both male and female mice (rec #5, 6). Consequently, the Til et
al. (1973) study described in Section 8.2.2.1., which was the basis for the
subchronic oral RfD, is used as the basis for the chronic oral RfD. In the
90-day gavage study by Ti1 et al. (1973), kidney weights increased in male
rats given 10 mg/kg/day and in female Iats given 30 mg/kg/day. The RfD 1s
calculated by adjusting the NOEL of 3 mg/kg/day for intermittent exposure and
dividing by an uncertainty factor of 10,000 (10 for interspecies extrapola-
tion, 10 to protect the most sensitive individuals, 10 for the use of a
subchronic study and an additional modifying factor of 10 for the deficient
data base). A chronic oral RfD of 3x10™4 mg/kg/day is calculated and this
value has been verified (U.S. EPA, 1987b). As d1§cussed in Section 8.2.2.1.,
confidence in the key study used as the basis for the chronic oral RfD is low
because of 1ts poor quaiity and 1ts short duration. Confidence in the data
base 1is low, as the chronic NTP (1985) study was not designed to study
chronic toxicity and does not define a NOAEL. Overall confidence in the

chronic oral RfFD is low.
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9. REPORTABLE QUANTITIES
9.1. BASED ON SYSTEMIC TOXICITY

The available data on the effects of long-term administration of 1,3-
dichloropropene in animals were discussed in detail in Chapter 6. Studies
that provide dose-response data are summarized in Table 9-1. Subchronic
studies are included in Table 9-1 because effects of subchronic exposure are
similar to those of chronic exposure and occur at doses and exposure
concentrations not appreciably different tham those given- in the chronic
studies. For this reason, no uncertainty factors were applied to doses in
subchronic studies.

Several studies discussed in Chapter 6 are not included in Table 9-1.
Torkelson and Oyen (1977) reported that, at exposures of 50 ppm (227 mg/m*)
1,3-dichloropropene (19 exposures in 28 days) or 11 ppm (50 mg/m®) 1,3-
dichloropropene (27 exposures in 39 days), liver and kidney necrosis was
found in rats. The only effect observed among rats, guinea pigs, dogs or
rabbits exposed by inhalation to 1,3-dichloropropene <7 hours/day, S
days/week for 6 months was cloudy swelling of the renal tubule epithelium of
male rats (13.6 mg/m>, 4 or 7 hours/day). These studies were not included
in Table 9-1 because the composition of the 1,3-dichloropropene was not
specified and the reported effects have not been substantiated in other
studies using higher exposure levels of 1,3-dichloropropene of >89% for
longer durations.

Parker et al. (1982) found increased relative liver and kidney weights in
rats and hepatocellular hypertrophy in mice exposed by inhalation to 50 ppm
of the D-D mixture (52% 1,3-dichloropropene, 29% 1,2-dichloropropane). This
study is not included in Table 9-1 since the concentration of 1,2-dichloro-

propane in the D-D mixture was very high. Similarly, Linnett et al. (1988)
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Toxicity Summary for 1,3-Dichloropropene

TABLE 9-1

Average Vehicle/
Species/ Number Body Physical Transformed Equivalent .
Route Strain  Sex at Start Weight State Purity Exposure Animal Dose  Human Dose® Response Reference
(kg) (mg/kg/day) (mg/kg/day)
Inhalation rat/F344 M 10 0.26° air 90.9% 30 ppm (136 mg/ 17.1°€ 2.6 degenerative changes in Stott et al.
m?) 6 hours/ nasal nucosa 1988
day, 5 days/week
for 13 weeks
'nhalation rat/F344a M 10 0.235° air 92% 93 ppm (422 mg/ 64.0° 9.6 reduced body weight gain Coate et al.
F 10 0.160 m®) 7 hours/ 72.5¢ 1979
day, 5 days/
week for 13
weeks
uhaglation rat/F344 M 50 0.380" air 92.1% 60 ppm (272 mg/ 30.2¢ 5.3 decreased body weight gain; Lomax et al.
F 50 0.230 m’) 6 hours/ 35.7 degeneration of nasal 1989
day, 5 days/ mucosa
o week for 2 . i
] years
ro .
inhalation mouse/ M i6 0.027° air 90.9% 90 ppm {409 mg/ 37.4¢ 7.1 degenerative changes in Stott et al.
86C3F) f 10 0.022 m’) 6 hours/ 106.2 nasal mucosa (both sexes); 1988
day, 5 days/ hyperplasia of urinary bladder
week for 13 epithelium (females)
weeks .
tuhalation mouse/ F 10 0.031° air 92% 93 ppm (422 mg/ 1132 8.6 reduced body weight gain Coate et al.
€0-1 m®} 7 hours/ 1979
day, 5 days/
week for 13
weeks
inhalation mouse/ f 50 0.03° air 92.1% 20 ppm (90.8 mg/ 21.1¢ 1.6 hyperplasia of respiratory Lomax et al.
86C3F1 m?) 6 hours/ mucosa and urinary bladder 1989
day, 5 days/ epithelium
week for 2 years
06/29/89
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TABLE 9-1 {cont.)

Average Vehicle/
Species/ Number Body Physical Transformed Equivalent
Route Strain Sex at Start Meight State Purity Exposure Anima) Dose  Human Dose® Response Reference
{kqg) (mg/kg/day) (mg/kg/day)
Oral rat/ M 10 0.221® propylene 18.5% 10 mg/kg/day, 6 8.6° 1.3 increased retative kidney Ti) et al.,
albino glycol days/week for weight 1973
13 weeks
Oral rat/F344 F S0 0.25" corn oil 89% 25 mg/kg/day 10.7¢ 1.6 increased incidence of NTP, 1985
3 days/week nephropathy
for 104 weeks
Oral rat/F334 “ 50 0.425° corn oil 89% 50 mg/kg/day 21.4¢ 3.9 edema of submucosa of NTP, 1985
F 50 0.25 3 days/week 3.3 urinary bladder
for 104 weeks
Oral mouse/ F 50 0.028 corn oil 89% 100 mg/kg/day, 42.9° 3.2 reduced survival NTP, 1985
B6C3F1 3 days/week
?: for 104 weeks
(%

"tstimated from data in the study

i
“(alculated by multiplying the transformed animal dose by the cube root of the ratio of the animal body weight to the human body weight (70 kg)

‘Calculated by expanding exposure concentration in mg/m® from intermittent to continuous, multiplying by the animal inhatation rate (U.S. EPA, 1980a)

and dividing by the animal body weight

“Relerence body weight (U.S. EPA, 1980a)

“Calculated by expanding dose over a 7-day week

01394
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found a decrease in body welght and an increase in liver and kidney weights
in male and female rats exposed to 9C ppm D-D in a reproduction study. This
also will not be used as a basis for an RQ value because of the composition
of the D-D mixture (53.7% 1,3-dichloropropene).

The effects of exposure to 1,3-dichloropropene 1include degenerative
changes in the nasal mucosa, hyperplastic changes in the urinary bladder,
reduced body weight gain, increased kidney weights, nephropathy and reduced
survival. The lowest doses resulting in each of these effects were used to
calculate CSs (Table 9-2). The highest CS (20) was obtained in the chronic
oral study by NTP (1985) in which mice treated with 10 mg/kg/day had reduced
survival. The correﬁpond1ng RQ is 100 pounds and is recommended as the basis
for the RQ for chronic toxicity to 1,3-dichloropropene (Table 9-3).

9.2. BASED ON CARCINOGENICITY

The NTP (1985) reports clear evidence of carcinogenicity 1n rats and mice
following oral exposure to Telone II. (1,3-dichloropropene} (Table 6-3).
Squamous cell papillomas and carcinomas of the forestomach and increased
Incidence of neoplastic nodules of the liver were observed in male F344
rats. Squamous-cell pap111§mas were found in female F344 rats. In addition,
the incidence of adrenal gland pheochromocytoma were significantly increased
in male rats treated at 25 mg/kg, and the incidence of thyroid follicular
cell adenoma or carcinoma in female rats showed a marginally significant
(p<0.05) positive dose-related trend. In female B6C3F1 mice, increased
incidences of transitional-cell carcinomas of the urinary bladder were Ffound
as well as alveolar/bronchiolar adenomas of the 1lung and squamous-cell
papillomas or carcinomas of the forestomach. Results in male B6C3F1 mice
were not clear because of high mortality in the control group. Dose-related

increased incidences of transitional-cell carcinomas of the urinary bladder,
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TABLE 9-2

Oral Composite Scores for 1,3-Dichloropropene

Anima) Chronic
houte Species Dose Human MED RV4 Effect RV, CS RQ Reference
(mg/kqg/day) {mg/day)
tnhalation rat 17.1 182 2.1 degenerative changes in 6 12.6 1000 Stott et al., 1988
nasal mucosa
snhalation rat 30.2 37 1.6 reduced body weight 4 6.4 1000 Lomax et al., 1989
gain
tnhalation mouse 2.1 112 2.4 hyperplasia of respiratory 4 3.6 1000 Lomax et al., 1989
) mucosa and urinary bladder
y epithleum
w
tiral rat 8.6 91 2.6 increased kidney weight 4 10.4 1000 Til et al., 1973
tal rat 10.7 112 2.4 increased incidence of 7 16.8 1000 NTP, 1985 .
nephropathy
ral rat 21.4 231 2.0 edema of urinary bladder 5 10.0 1000 NTP, 1985
Oral mouse 42.9 224 2.0 reduced survival 10 20.0 100 NTP, 1985
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Minimum Effective Dose (MED) and Reportable Quantity (RQ)

Route:

Species/sex:

Dose®:
Duration:
Effect:
RV4:

RV.:

CS:

RQ:

Reference:

TABLE 9-3

1,3-Dichloropropene

oral
mouse/female
224 mg/day

104 weeks
reduced survival
2.0

10

20

100

NTP, 1985

®tquivalent human dose
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squamous-cgll papillomas of the forestomach and alveolar/bronchiolar adenomas
and carcinomas of the lung, however, were found in the male mice. Lomax et
al. (1989) found no statistically significant increase in tumor incidence 1in
F344 rats treated with 1,3-dichloropropene by inhalation. In B6C3F1 mice, an
increased incidence of a benign lung tumors (bronchloloalveolar adenomas) was
found in male mice exposed to 60 ppm 1,3-dichloropropene. Van Duuren et al.
{1979) also observed sarcomas in Swiss mice Injected with 1,3-dichloro-
propene. Markovitz and Crosby (1984). found some evidence for a causal
relationshtp between acute exposure of humans to 1,3-dichloropropene and the
development of hematologic malignancies.

1,3-Dichloropropene s given a cancer classification of B2, a probable
human carcinogen, by U.S. EPA (1987b) and 2B, as a chemical or group of
chemicals that is probably carcinogenic for humans, by IARC (1987).

Data used to calculate the potency factors (F or I/ED]O) for inhalation
and oral exposure are summarized in Table 9-4 and Table 9-5. Fs were derived
using the linearized multistage model developed by Kenneth Crump and adopted
by the U.S. EPA. For the 1inhalation data, the unad}usted 1/ED10 obtained
from the animal data (4.8x1072/mg/kg/day) was corrected for interspecies
extrapolation by multiplying the cube root of the weight of a human (70 kg)
by the weight of the animal, and the resultant F is 6.4x1072/mg/kg/day
(Table 9-4) (lLomax et al., 1989). For the oral data, equivalent human doses
and combined incidences of forestomach and liver tumors and adrenal pheo-
chromocytoma in male rats (U.S. EPA, 1987b) were used (Table 9-5). The
resuitant F for oral data 1s 9.6x1072/mg/kg/day. Since the F for oral
exposure is <1, 1,3-dichloropropene 1s placed 1in Poteﬁcy Group 3; since the
chemical is in group B2, 1,3-dichloropropene has a Low Hazard Ranking,
according to the Hazard Ranking Scheme for Reportable Quantities wunder

CERCLA. The RQ associated with Medium Hazard ranking is 100.
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Derivation of Potency Factor (F) for Inhalation Exposure to

TABLE 9-4

1,3 Dichloropropene (Telone 11®)

Exposure route:
Species:
Strain:

Sex:

Vehicle or physical state:

Body weight:

Duration of treatment:
Duration of study:
Lifespan of animal:
Target organ:

Tumor type:
Experimental doses/
exposure:

{mg/m®, 6 hours/

day, 5 days/week)

Transformed doses
(mg/kg/day):

Tumor incidence:

Unadlusted 1/EDyg
(F)

Adjusted 1/EDyg
(F)

Reference:

inhalation
mouse

B6C3F

male -
vapor

0.0304

2 years

2 years

2 yearsb
lung

benign adenoma

0 22.7 90.8
0 5.3 21.2
9/50 6/50 13/50

4.8 x 10”2/mg/kg/day

6.4 x 107*/mg/kg/day
Lomax et al., 1989

dRepor ted

bEstimated

62324
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TABLE 9-5

Derivation of Potency Factor (F) for Oral Exposure to
1,3 Dichloropropene (Telone 11®)

Exposure route:
Species:
Strain:

Sex:

Vehicle or physical state:

Body weight:

Duration of treatment:
Duration of study:
Lifespan of animal:
Target organ:

Tumor type:

Experimental doses/
exposure:
(mg/kg/day, 3 days/week)

Transformed doses{human)
(mg/kg/day):

Tumor incidence:

1/E0qp (F factor)

oral, gavage

rat

F344

male

corn ol

0.42 kgP

104 weeks

104 weeks

104 weeksd
forestomach, liver
papillomas, carcinomas, neoplastic nodules,

pheochromocytomas, follicular cell adenoma/
carcinoma

0 50 100
0 2 3
4/52 13/52 23/52

9.6x1072/mg/kg/day

Reference: NTP, 1985
dfstimated

breported
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APPENDIX A

This HEED is based on data identified by computerized 1literature

searches of:
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In addition, approximately 30 compendia of aquatic toxicity data were

reviewed, including the following:

61404
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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.
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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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APPENDIX 8

Cancer Data Sheet for Derivation of qi for

Inhalation Exposure

Compound: 1,3-dichloropropene

Reference: Lomax et al., 1989
Species/strain/sex: mouse, B6C3F1, male
Body weight = 0.030 kg (measured)

Length of exposure (le) = 24 months

Length of experiment (Le) = 24 months
Lifespan of animal (L) = 24 months

Tumor site and type: lung, benign adenoma

Experimental Doses or

Exposures
(mg/m*, 6 hours/ Transformed Dose Incidence
(day, 5 days/week) (mg/kg/day) Number responding/number tested
0 0 9/50
22.7 5.3 6/50
90.8 21.2 13/50
272 63.1

22/50

Unadjusted q7 = 9.97x10"° (mg/kg/day) "’
Human g7 = 1.32x10""' (mg/kg/day)"'

6140H B-1
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APPENDIX C

Summary Table for 1,3-Dichloropropene

Speches Exposure Effect RFD or q4* Reference

Inhalation exposure

Subchronic rat 10 ppm (45.4 mg/m*) 6 degenerative changes 1n nasal 0.01 mg/m? Stott et al., 1982
hours/day, 5 days/week for mucosa at higher doses
13 weeks (HEC, 1.4 mg/m?)

Chronic rat 10 ppm (45.4 mg/m?) 6 degenerative changes in nasal 0.0 mg/m? Stott et al., 1988
hours/day, 5 days/week for mucosa at higher doses
13 weeks (HEC, 1.4 mg/m?)

Carcinogenicity mouse 5, 20, 60 ppm (22.7, 90.0, benign lung tumors 1.3 x 107¢ Lomax et al., 1989
272 mg/m?} 6 hours/day, § {mg/kg/day)"2
days/week for 2 years

Oral exposure

Subchronic rat 3 mq/kg/day, 6 days/week Increased kidney weight at 3 x 107 TYY et al., 1973
for 90 days higher doses {mg/kg/day)

Chronic rat 3 mg/kg/day, 6 days/week increased kidney wetght at I x 107 Ti1 et al., 1973
for 90 days higher doses {mg/kg/day}

Carcinogenicity rat 0, 25, 50 mg/kg/day, forestomach, 1iver 1.8 x 1072 NTP, 1985

- e A . 48 b > . 4 . R e T A ey A = R e e > e e L b R T = S e e A = = A e - e = = o - e = . A A ——

REPORTABLE QUANTITIES

Based on chronic toxtcity:

gased on carcinogenicity:

3 days/week for 104 weeks

100
100

{mg/kg/day)™*




APPENDIX D
DOSE-DURATION RESPONSE GRAPHS FOR EXPOSURE TO
1,3-DICHLOROPROPENE

D.1.  DISCUSSION

Dose-duration response graphs for inhalation and oral exposure to 1,3-
dichloropropene generated by the method of Crockett et al. (1985) using the
computer software by Durkin and Meylan (1988) developed under contract to
ECAO-Cincinnati are presented in Figures D-1 %o D-6. Data used to generate
these graphs are presented in Section D.2. 1In generation of these figures,
all responses are classified as adverse (FEL, AEL or LOAEL) or" non-adverse
(NOEL or NOAEL) for plotting. For inhalation exposure, the ordinate
expresses concentration in either of two ways. 1In Figures D-1 and D-2, the
experimental concentration expressed as mg/m’ was multiplied by the time
parameters of the exposure protocol (e.g., hours/day and days/week) and is
presented as expanded experimental concentration (mg/m®). In Figures D-3
and D-4, the expanded experimental concentration was multiplied by the cube
root of the ratio of the animal:human body weight to adjust for species
differences in basal metabolic rate (Mantel and Schneiderman, 1975) to
estimate an equivalent human or scaled concentration (mg/m®). For oral
exposure, the ordinate expresses dosage as human equivalent dose (Figures
D-5 and D-6). The animal dosage in mg/kg/day is multiplied by the cube root
of the ratio of the animal:human body weight to adjust for species
differences in basal metabolic¢ rate (Mantel and Schneiderman, 1976). The
result is then multiplied by 70 kg, the reference human body weight, to
express the human equivalent dose as mg/day for a 70 kg human.

The Boundary for Adverse Effects (solid line) is drawn to identify the

lowest adverse effect dose or concentration at the shortest duration of
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exposure at which an adverse effect occurred. From this point, an infinite
line is extended upward, parallel to the dose axis. The starting point is
then connected to the lowest adverse effect dose or concentration at the
next longer duration of exposure that has an adverse effect dose or
concentration equal to or lower than the previous one. This process is
continued to the lowest adverse effect dose or concentration. Ffrom this
point, a line is extended to the right, parallel to the duration axis. This
Region of Adverse Effects lies above the Adverse Effects Boundary.

Using the envelope method, the Boundary for No Adverse Effects (dashed
line) is drawn by 1identifying the highest no adverse effects dose or
" concentration. From this point, a 1ine parallel to the duration axis is
extended to the dose or concentration axis. The starting point is then
connected to the next Tower or equal no adverse effect dose or concentration
at a longer duration of exposure. When this process can no longer be
continued, a tine is dropped parallel to the dose or concentration axis to
the duration axis. The Region of No Adverse Effects lies below the No
Adverse Effects Boundary. At either ends of the graph between the Adverse
Effects and No Adverse Effects Boundaries are Regions of Ambiguity. The
area (if any) resulting from intersection of the Adverse Effects and No
Adverse Effects Boundaries is defined as the Region of Contradiction.

In the censored data method, all no adverse effect points located in the
Region of Contradiction are dropped from consideration and the No Adverse
Effect Boundary is redrawn so that it does not intersect the Adverse Effects
Boundary and no Region of Contradiction is generated. This method results

in the most conservative definition of the No Adverse Effects Region.
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In the graphs depicting the inhalation data (Figures D-1 to D-4), no
one species, effect or study figures predominantly in defining the Adverse
Effects Boundary. The LOAELs for the primary inflection of the Adverse
Effects Boundary (rec #35 and 36), =0.004-0.007 lifespan of the human
equivalent durations, reflect toxic maternal effects (decreased body weight
gain) in rats and rabbits in a teratogenicity study (Hanley et al. 1987).
The AELs (rec #33 and 34) found at =0.02-0.05 lifespan of the human
equivalent durations reflect kidney and liver necrosis in rats and guinea
pigs (Torkelson and Oyen, 1977). The Region of Contradiction is quite large
and s contained within the 0.003-1.0 1lifespan region of the human
equivalent duration. This region is not characterized by any one species,
effect or study, and probably reflects differences in study protocol and
quality. The chronic and subchronic inhalation RfD of 0.0} mg/m® is based
on a NOEL for degenerative changes in the nasal mucosa of rats (rec #1)
(Stott et al. 1988). The inhalation RfDs are well below the Boundary for No
Adverse Effects.

In the graphs depicting the oral data (figure 0-5 and 0-6), the data
points concentrated at =0.0015 lifespan of the human equivalent duration
refiect oral LDses for rats and mice (rec #10, 13, 16, 17). The LOAEL for
the primary inflection point (rec #7, =0.15 Jlifespan of the human
equivalent duration, in the Adverse Effect Boundary reflects an increase in
kidney weights in male rats (Til et al., 1973). The Adverse Effect Boundary
is nearly without slope at human equivalent durations =0.1 1lifespan,
suggesting'little difference between the subchronic and chronic toxicity of
1,3-dichloropropene. This conclusion, however, cannot be drawn due to the
small number of oral studies available. The Region of Contradiction is

quite small, reflecting the small number of oral studies available. The
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chronic and subchronic oral RfDs of 3 x 10°* and 3 x 1077, respectively,
are based on a NOEL for kidney effects in the Til et al. study (rec #1) and

are well below the boundary for No Adverse Effects.
D.2. DATA USED TO GENERATE DOSE/DURATION-RESPONSE GRAPHS

D.2.1.  INHBALATION EXPOSURE

Chemical Name: 1,3-dichloropropene

CAS Number: 542-75-6

Document Title: Health and Environmental Effects Document on
1,3-Dichloropropene

Document Number: FO110-106

Document Date: 5/16/89

Document Type: HEED

R I T R e S E T S R I R S EE T I I N R S I T I R I S R S S I EER XSS S S EE TS TS ETETEETITETER

RECORD #1: Species: Rats Dose: 8.100
Sex: Male Duration Exposure: 13.0 Weeks
Effect: NOEL Duration Observation: 13.0 Weeks
Route: Inhalation
Number Exposed: 10
Number Responses: 0
Type of Effect: DEGEN
Site of Effect: NASAL
Severity Effect: 6
Comment : Concentrations given: 0, 10, 30, 90, 150 ppm,

6 hours/day, 5 days/week. Basis of subchronic
and chronic RfD. Degeneration of the nasal
mucosa seen in all rats at 90 and 150 ppm
and in male rats at 30 ppm.

Citation: Stott et al., 1988

6234H 0-10 06/26/89



RECORD #2: Species:  Rats Dose: 0.500
Sex: Male * Duration Exposure: 6.0 Months
Effect: NOEL Duration Observation: 6.0 Months
Route: Inhalation
Number Exposed: il
Number Responses: 0
Type of Effect: HYPRT
Site of Effect: KIDNY
Severity Effect: 3
Comment:  Concentrations given: 1, 3 ppm 4 or 7 hours/
day, 5 days/week. Slight reversible cloudy
swelling of the renal epithelium at 3 ppm.
Composition of test material not specified.
Citation: Torkelson and Oyen, 1977
RECORD #3: Species:  Rats Dose: 16.200
Sex: Both Duration Exposure: 24.0 Months
Effect: NOAEL Duration Observation: 24.0 Months
Route: Inhalation
Number Exposed: 100
Number Responses: 1.
Type of Effect: DEGEN
Site of Effect: NASAL
Severity Effect: 6
Comment: Concentrations given: 0, 5, 20, 60 ppm. Degen-
eration of the nasal tissues seen at high ingi-
dence in one male and females at 60 ppm and in
one male at 20 ppm at 24, but not at 6 or 12
months.
Citation: Lomax et al., 1989
RECORD #4: Species:  Rats Dose: 48.600
Sex: Both Duration Exposure: 24.0 Months
Effect: LOAEL Duration Observation: 24.0 Months
Route: Inhalation
Number Exposed: 100
Number Responses: 35
Type of Effect: DEGEN
Site of Effect: NASAL
Severity Effect: 6
Comment: Concentrations given: 0, 5, 20, 60 ppm 6 hours/
day, 5 days/week. Degeneration of the nasal
tissues seen at high incidence in male and fe-
male at 60 ppm at 24, but not at 6 or 12 months.
Citation: Lomax et al., 1989
6234H -1 06/26/89



RECORD #5: Spectes: Mice Dose: 16.200
Sex: Female " Duration Exposure: 24.0 Months
Effect: LOAEL Ouration Observation: 24.0 Months
Route: Inhalation
Number Exposed: 0 50
Number Responses: 21 28
Type of Effect: HYPRP HYPRP
Site of Effect: OTHER NASAL
Severity Effect: 3 3
Comment: Concentrations given: 0, 5, 20, 60 ppm 6
hours/day, 5 days/week. Hyperplasia of the
urinary bladder and the nasal epithelium were
found at 20 and 60 ppm.
Citation: Lomax et al. 1989
RECORD #6: Species: Mice Dose: 4.000
Sex: Female Duration Exposure: 24.0 Months
Effect: NOAEL Duration Observation: 24.0 Months
Route: Inhalation
Number Exposed: 46 50
Number Responses: 4 4
Type of Effect: HYPRP HYPRP
Site of Effect: OTHER NASAL
Severity Effect: . 3 3
Comment: Concentrations given: 0, 5, 20, 60 ppm.
Hyperplasia of the urinary bladder and nasal
epithelium were found at 20 ppm and greater.
Citation: Lomax et al., 1989
RECORD #7: Species: Mice Dose: 16.200
Sex: Male Duration Exposure: 24.0 Months
Effect: NOAEL Ouration Observation: 24.0 Months
Route: Inhalation
Number Exposed: 48 50
Number Responses: 11 4
Type of Effect: HYPRP HYPRP
Site of Effect: OTHER NASAL
Severity Effect: 3 3
Comment: Concentrations given: 0, 5, 20, 60 ppm.
Hyperplasia of the urinary bladder and nasal
epithelium were found at 60 ppm.
Citation: Lomax et al., 1989
6234RK D-12 06/26/89




RECORD #8:

Species: Mice . Dose: 48.600

Sex:. Male Duration Exposure: 24.0 Months
Effect: AEL Duration Observation: 24.0 Months
Route: Inhalation

Number Exposed: 47 50

Number Responses: 37 48

Type of Effect: HYPRP HYPRP

Site of Effect: OTHER NASAL
Severity Effect: 3 3

Comment: Concentrations given: 0, 5, 20, 60 ppm.

Hyperplasia of the urinary bladder and nasal
epithelium were found at 60 ppm.

Citation: tomax et al., 1989

RECORD #9: Species: Rats Dose: 2.800 .
Sex: Male Duration Exposure: 6.0 Months
Effect: LOAEL Duration QObservation: 6.0 Months
Route: Inhalation
Number Exposed: 9
Number Responses: NR
Type of Effect: HYPRT
Site of Effect: KIONY
Severity Effect: 3
Comment: Concentrations given: 1, 3 ppm. Slight,
reversible cloudy swelling of the renal
epithelium at 3 ppm. Composition of test
material not specified.
Citation: Torkelson and Oyen, 1977
RECORD #10: Species: Dogs Dose: 2.800
Sex: Both Duration Exposure: 6.0 Months
Effect: NOEL Duration Observation: 6.0 Months
Route: Inhalation
Number Exposed: 2
Number Responses: 0
Type of Effect: TOXSL
Site of Effect: BODY
Severity Effect: 2
Comment: Concentrations given: 1, 3 ppm. No
histological effects found.
Citation: Torkelson and Oyen, 1977
62344 D-13 06/26/89



RECORD #11: Species: Rabbits Dose: 2.800

Sex: Both " Duration Exposure: 6.0 Months
Effect: NOEL Duratton Observation: 6.0 Months
Route: Inhalation

Number Exposed: 5

Number Responses: . 0

Type of Effect: TOXSL

Site of Effect: BODY

Severity Effect: 2

Comment: Concentrations given: 1, 3 ppm. No

histological effects seen.

Citation: Torkelson and Oyen, 1977

RECORD #12: Species: Guinea Pigs Dose: 2.800
Sex: Both Ouration Exposure: 6.0 Months
Effect: NOEL Duration Observation: 6.0 Months
Route: Inhalation
Number Exposed: 18
Number Responses: 0
Type of Effect: TOXSL
Site of Effect: BODY
Severity Effect: 2
Comment: Concentrations given: 1, 3 ppm. No

histological effects seen.

Citation: Torkelson and Oyen, 1977

RECORD #13: Species: Rats Dose: 24.300
Sex: Male Duration Exposure: 13.0 Weeks
Effect: LOAEL Duration Observation: 13.0 Weeks
Route: Inhalation
Number Exposed: 10
Number Responses: 2
Type of Effect: DEGEN
Site of Effect: NASAL
Severity Effect: 6
Comment: Concentrations given: 0, 10, 30, 90, 150 ppm

6 hours/day, 5 days/week. Degeneration of
nasal epithelium seen at 30 ppm.

Citation: Stott et al., 1988
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Rats Dose: 24.300

RECORD #14: Species:
Sex: Female * Duration Exposure: 13.0 MWeeks
Effect: NOEL Ouration Observation: 13.0 Weeks
Route: Inhalation
Number Exposed: 10
Number Responses: 0]
Type of Effect: DEGEN
Site of Effect: NASAL
Severity Effect: 6
Comment: Concentrations given: 0, 10, 30, 90, 150 ppm.
Degeneration of nasal epithelium seen at >90.
Citation: Stott. et al., 1988
RECORD #15: Species: Rats Dose: 73.000
Sex: Female Duration Exposure: 13.0 Weeks
Effect: LOAEL Duration Observation: 13.0 Weeks
Route: Inhalation
Number Exposed: 10
Number Responses: 10
Type of Effect: DEGEN
Site of Effect: NASAL
Severity Effect: 6
Comment: Concentrations given: 0, 10, 30, 90, 150 ppm.
Degeneration of the nasal epithelium seen at
290 ppm.
Citation: Stott et al., 1988
RECORD #16: Species: Mice Dose: 24.300
Sex: Female Duration Exposure: 13.0 Weeks
Effect: NOAEL Duration Observation: 13.0 Weeks
Route: Inhalation
Number Exposed: 9 9
Number Responses: 0 0
Type of Effect: HYPRP DEGEN
Site of Effect: OTHER NASAL
Severity Effect: 3 6
Comment: Concentrations given: 0, 10, 30, 90, 150 ppm.
Hyperpiasia of the urinary bladder and nasai
degeneration seen at >90 ppm.
Citation: Stott et al., 1988
62344 D-15 06/16/89



RECORD #17:

Species: Mice . Dose: 73.000

Sex: ° Female Duration Exposure: 13.0 HKeeks
Effect: LOAEL Duration Qbservation: 13.0 MWeeks
Route: Inhalation

Number Exposed: 9 9

Number Responses: 7 9

Type of Effect: HYPRP DEGEN
Site of Effect: OTHER NASAL
Severity Effect: 3 6
Comment: Concentrations given: 0, 10, 30, 90, 150 ppm.

Degeneration of the urinary bladder and nasal
degeneration seen at 90 ppm.

Citation: Stott et al., 1988

RECORD #18: Species: Mice Dose: 24.300
Sex: Male Duration Exposure: 13.0 Weeks
Effect: NOEL Duration Observation: 13.0 Weeks
Route: Inhalation
Number Exposed: 1¢
Number Responses: 0
Type of Effect: DEGEN
Site of Effect: NASAL
Severity Effect: 6
Comment : Concentrations given: O, 10, 30, 90, 150 ppm.
Nasal degeneration found at >90 ppm.
Citation: Stott et al., 1988
RECORD #19: Species: Mice Dose: 73.000
Sex: Male Ouration Exposure:; 13.0 Heeks
Effect: LOAEL Duration Observation: 13.0 Weeks
Route: Inhalation
Number Exposed: 10
Number Responses: 10
Type of Effect: DEGEN
Site of Effect: NASAL
Severity Effect: 6
Comment: Concentrations given: 0, 10, 30, 90, 150 ppm.
Nasal degeneration seen at >90 ppm.
Citation:  Stott et al., 1988 '
6234H D-16 06/26/89



RECORD #20.

Spectes: Rats

Sex: Both
Effect: NOAEL
Route: Inhalation

Number Exposed:
Number Responses:
Type of Effect:
Site of Effect:
Severity Effect:

Dose: 30.
Duration
Duration

NR

NR
WGTDC
BODY
4

300
Exposure: 13.0 HWeeks
Observation: 13.0 Weeks

Comment: Concentrations given: 0, 12, 32, 93 ppm.
Decreased body weight gain at 93 ppm.
Citation: Coate et al.,-1979
RECORD #21: Species: Rats Dose: 88.000
Sex: Both Duration Exposure: 13.0 MKeeks
Effect: LOAEL Duration QObservation: 13.0 Weeks
Route: Inhalation
Number Exposed: NR
Number Responses: NR
Type of Effect: WGTOC
Site of Effect: BODY
Severity Effect: 4
Comment: Concentrations given: 0, 12, 32, 93 ppm.
Decreased body weight gain at 93 ppm.
Citation: Coate et al., 1979
RECORD #22: Species: Mice Dose: 30.300
Sex: Female Duration Exposure: 13.0 WHeeks
Effect: NOAEL Duration Observation: 13.0 Weeks
Route: Inhalation
Number Exposed: NR
Number Responses: NR
Type of Effect: WGTDC
Site of Effect: BODY
Severity Effect: 4
Comment: Concentrations given: 0, 12, 32, 93 ppm.
Decreased body weight gain at 93 ppm.
Citation: Coate et al., 1979
62344 D-17 06/16/89



RECORD #23: Species: Mice Dose: 88.000
Sex: Female + Duration Exposure: 13.0 HWeeks
Effect: LOAEL Curation Observation: 13.0 Weeks
Route: Inhalation
Number Exposed: NR
Number Responses: NR
Type of Effect: KGTDC
Site of Effect: BODY
Severity Effect: 4
Comment : Concentrations given: 0, 12, 32, 93 ppm.
Decreased body weight gain at 93 ppm.
Citation: Coate et al., 1979
RECORD #24: Species: Mice Dose: 88.000
Sex: Male Duration Exposure: 13.0 Weeks
Effect: NOAEL Duration Observation: 13.0 Weeks
Route: Inhalation
Number Exposed: NR
Number Responses: NR
Type of Effect: WGTDC
Site of Effect: BODY
Severity Effect: 4
Comment: Concentrations given: 0, 12, 32, 93 ppm.
Decreased body weight gain at 93 ppm.
Citation: Coate et al., 1979
RECORD #25: Species: Rats Dose: 12.200
Sex: Both Duration Exposure: 12.0 MWeeks
Effect: NOAEL ODuration Observation: 12.0 Weeks
Route: Inhalation
Number Exposed: 18
Number Responses: NR
Type of Effect: WGTIN
Site of Effect: BODY
Severity Effect: 4
Comment: Concentrations given: 0, 5, 15, 50 ppm.
Increased liver-to-body weight seen in males
and increased kidney-to-body weight seen in
females at 50 ppm.
Citation: Parker et al., 1982
6234H D-18 06/16/89



RECORD #26:

Species: Rats Dose: 40.500

Sex: Both * Duration Exposure: 12.0 HWeeks
Effect: LOAEL Duration Observation: 12.0 Weeks
Route: Inhalation

Number Exposed: 18

Number Responses: NR

Type of Effect: HGTIN

Site of Effect: BODY

Severity Effect: 4

Comment: Concentrations given: 0, 5, 15, 50 ppm.

Increased liver-to-body weight in males and
increased kidney-to-body weight in females at
50 ppm. .

Citation: Parker et al., 1982

RECORD #27: Species:  Mice Dose: 40.500
Sex: Male Duration Exposure: 12.0 Weeks
Effect: LOAEL Duration Observation: 12.0 Keeks
Route: Inhalation
Number Exposed: 21
Number Responses: 12
Type of Effect: HYPRT
Site of Effect: LIVER
Severity Effect: 3
Comment: Concentrations given: 0, 5, 15, 50 ppm.
Hepatocytic enlargement seen at 50 ppm.
Citation: Parker et al., 1982
RECORD #28: Species: Mice Dose: 12.200
Sex: Male Duration Exposure: 12.0 HWeeks
Effect: NOAEL Duration Observation: 12.0 Weeks
Route: Inhatlation
Number Exposed: NR
Number Responses: NR
Type of Effect: HYPRT
Site of Effect: LIVER
Severity Effect: 3
Comment: Concentrations given: 0, 5, 15, 50 ppm.
Hepatocytic enlargement seen at 50 ppm.
Citation: Parker et al., 1982
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RECORD #29: Species: Mice Dose: 12.200
Sex: Female " Duration Exposure: 12.0 HWeeks
Effect: NOAEL Duration Observation: 12.0 Weeks
Route: Inhalation
Number Exposed: 18
Number Responses: - NR
Type of Effect: HYPRT
Site of Effect: LIVER
Severity Effect: 3
Comment: Concentrations given: 0, 5, 15, 50 ppm.
Hepatocytic enlargement seen at 50 ppm.
Citation: Parker et al., 1982
RECORD #30: Species: Mice Dose: 40.500
Sex: Femaie Duration Exposure: 12.0 Weeks
Effect: LOAEL Duration Observation: 12.0 Weeks
Route: Inhalation
Number Exposed: 18
Number Responses: 6
Type of Effect: HYPRT
Stte of Effect: LIVER
Severity Effect: 3
Comment ; Concentrations given: 0, 5, 15, S0 ppm.
Hepatocytic enlargement seen at 50 ppm;-
‘Citation: Parker et al., 1982
RECORD #31: Species: Rats Dose: 24.300
Sex: Both Duration Exposure: 10.0 Weeks
Effect: NOEL Duration Observation: 10.0 Weeks
Route: Inhalation
Number Exposed: 30 30 30
Number Responses: NR NR NR
Type of Effect: WGTDC WGTIN WGTIN
Site of Effect: BOOY KIDNY LIVER
Severity Effect: 3 4 4
Comment: Concentrations given: 0, 10, 30, 90 ppm.
Small decrease in body weight gain and slight
increases in liver and kidney weights were
found at 90 ppm in this reproduction study.
Citation: Linnett et al., 1988
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RECORD #32: Species: Rats Dose: 73.000
Sex: Both + Duration Exposure: 10.0 HWeeks
Effect: LOAEL Duration Observation: 10.0 Weeks
Route: Inhalation
Number Exposed: 30 30 30
Number Responses: - NR NR NR
Type of Effect: WGTDC WGTIN WGTIN
Site of Effect: BODY KIDNY LIVER
Severity Effect: 3 4 4
Comment: Concentrations given: 0, 10, 30, 90 ppm.
Small decrease in body weight gain and slight
fncrease in liver and kidney weights at 90 ppm
in this reproduction study.
Citation: Linnett et al., 1988
RECORD #33: Species: Rats Dose: 10.100
Sex: N.S. Duration Exposure: 39.0 Days
Effect: AEL Ouration Observation: 39.0 Days
Route: Inhalation
Number Exposed: NR - NR
Number Responses: NR NR
Type of Effect: NECRO NECRO
Site of Effect: KIDONY LIVER
Severity Effect: . 6 6
Comment: Concentrations given: 11, 50 ppm.
Citation: Torkelson and Oyen, 1977
RECORD #34: Species: Guinea Pigs Dose: 10.100
Sex: N.S. Duration Exposure: 39.0 Days
Effect: AEL ODuration Observation: 39.0 Days
Route: Inhalation
Number Exposed: NR NR
Number Responses: NR NR
Type of Effect: NECRO NECRO
Site of Effect: KIDNY LIVER
Severity Effect: 6 6
Comment: Concentrations given: 11, 50 ppm.
Citation: Torkelson and Oyen, 1977
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RECORD #35: Species: Rats Dose: 22.700

Sex: Female ~  Duration Exposure: 6.0 Days
Effect: LOAEL Duration Observation: 15.0 Days
Route: Inhalation

Number Exposed: 30

Number Responses: NR

Type of Effect: WGTDC

Site of Effect: BODY

Severity Effect: 4

Comment: Concentrations given: 0, 20, 60, 120 ppm.

No teratogenicity found but maternal toxicity
seen at >20 ppm.

Citation: Hanley et al., 1987

RECORD #36: Species: Rabbits Dose: 22.700
Sex: Female Duration Exposure: 12.0 Days
Effect: LOAEL Duration Observation: 23.0 Days
Route: Inhalation
Number Exposed: 25
Number Responses: NR
Type of Effect: WGTDC
Site of Effect: BODY
Severity Effect: 4
Comment : Concentrations given: 0, 20, 60, 120 ppm.

No teratogenicity seen but maternal toxicity
found at >20 ppm.

Citation: Hanley et al., 1987

RECORD #37: Species: Rats Dose: 4530.000
Sex: N.S. Duration Exposure: 1.0 Days
Effect: FEL Duration Observation: 1.0 Days
Route: Inhalation
Number Exposed: NR
Number Responses: NR
Type of Effect: DEATH
Site of Effect: BODY
Severity Effect: 10

Comment : 4530 mg/m° was an LCs,.

Citation: Hine et al., 1953
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RECORD #38:

Species:
Sex:
Effect:
Route:

Mice

N.S.

FEL
Inhalation

Number Exposed:
Number Responses:
Type of Effect:
Site of Effect:
Severity Effect:

Dose: 4530.000

Duration-Exposure: 1.0 Days
Duration Observation: 1.0 Days

NR

NR
DEATH
BODY
10

Comment : 4530 mg/m® was the LCs,.
Citation: Hine et al., 1953
RECORD #39: Species: Guinea Pigs Dose: 1800.000
Sex: N.S. Duration Exposure: 1.0 Days
Effect: FEL Duration Observation: 1.0 Days
Route: Inhatation
Number Exposed: NR
Number Responses: NR
Type of Effect: DEATH
Site of Effect: BODY
Severity Effect: 10
Comment: Concentration given: 400 ppm. Death seen
after 7-hour exposure.
Citation: Torkelson and Oyen, 1977
RECORD #4Q: Species: Rats Dose: 4500.000
Sex: N.S. Duration Exposure: 1.0 Days
Effect: FEL Duration Observation: 1.0 Days
Route: Inhalation
Number Exposed: NR
Number Responses: NR
Type of Effect: DEATH
Site of Effect: 80DY
Severity Effect: 10
Comment : 1000 ppm was the LCs,.
Citation: Torkelson and Oyen, 1977
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RECORD #41: Species: Rats Dose: 12000.000
Sex: N.S. * Duration Exposure: 1.0 Days
Effect: AEL Duration Observation: 1.0 Days
Route: Inhalation
Number Exposed: NR NR NR
Number Responses: - NR NR NR
Type of Effect: IRRIT TOXDF TOXDF
Site of Effect: MMBRN KIDNY LIVER
Severity Effect: 3 6 6
Comment: Concentration given: 2700 ppm 1,3-DCP was a
mycous membrane irritant and caused injury to
lung, kidney, liver and nasal area.
Citation: Torkelson and Qyen, 1977
RECORD #42: Species: Rats Dose: 72.900
Sex: Both Duration Exposure: 15.0 HWeeks
Effect: LOAEL Duration Observation: 15.0 Weeks
Route: Inhalation
Number Exposed: 70 70
Number Responses: NR NR
Type of Effect: DEGEN KGTDC
Site of Effect: LUNG BODY
Severity Effect: 6 4
Comment: 90'ppm (range 0, 10, 30, 90 ppm) 6 hours/day,
5 days/week in multigeneration repro study.
NOAEL for repro (slight reduction in female
conception indices); respiratory epithelial
lesions, body weight loss.
Citation: Breslin et al., 1987
RECORD #43: Species: Rats Dose: 24.300
Sex: Both Duration Exposure: 15.0 Weeks
Effect: NOAEL Duration Observation: 15.0 Weeks
Route: Inhalation
Number Exposed: 70 70
Number Responses: NR NR
Type of Effect: DEGEN WGTDC
Site of Effect: LUNG BODY
Severity Effect: 6 4
Comment: 30 ppm (see previous record).
Citation: Breslin et al., 1987
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D.2.2. ORAL EXPOSURE

Chemical Name:
CAS Number:
Document Title:

1,3-dichloropropene

542-75-6

Health and Environmental Effects Document on
1,3-Dichloropropene

Document Number: FO110-106
Oocument Date: 5/16/89
Document Type: HEED
RECORD #1: Species: Rats Dose: 2.600
Sex: Male Duration Exposure: 13.0 HWeeks
Effect: NOEL Duration Observation: 13.0 Weeks
Route: Gavage- : :
Number Exposed: NR
Number Responses: NR
Type of Effect: WGTIN
Site of Effect: KIDNY
Severity Effect: 4
Comment: Doses given: 0, 1, 3, 10, 30 mg/kg. Used as
the basis for the chronic and subchronic
oral RfD. A higher relative kidney weight was
seen in male rats at >10 mg/kg.
Citation: Til et al., 1973
RECORD #2: Species: Rats Dose: 10.700
Sex: Female Duration Exposure: 2.0 Years
Effect: AEL Duration Observation: 2.0 Years
Route: Gavage
Number Exposed: 52
Number Responses: 24
Type of Effect: NEURP
Site of Effect: KIDNY
Severity Effect: 6
Comment: Doses given: 0, 25, 50 mg/kg 15/52 control,
24/52 low dose and 22/52 high dose.
Citation: NTP, 1985
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RECORD #3:

Species: Rats . Dose: 10.700

Sex: Male Duration Exposure: 2.0 Years
Effect: NOAEL Duration Observation: 2.0 Years
Route: Gavage

Number Exposed: 52

Number Responses: 5

Type of Effect: HYPRP

Site of Effect: OTHER

Severity Effect: 3

Comment: Doses given: 0, 25, 50 mg/kg. Hyperplasia of

the forestomach seen at 50 mg/kg.

Citation:  NTP, 1985

RECORD #4: Species: Rats Dose: 21.400
Sex: Male Duration Exposure: 2.0 Years
Effect: AEL Duration QObservation: 2.0 Years
Route: Gavage
Number Exposed: 52
Number Responses: 13
Type of Effect: HYPRP
Site of Effect: OTHER
Severity Effect: 3
Comment: Doses given: 0, 25, 50 mg/kg. Hyperplasia of
the forestomach seen at 50 mg/kg.
Citation: NTP, 1985
RECORD #5: Species: Mice Dose: 21.400
Sex: Female Duration Exposure: 2.0 Years
Effect: AEL Duration Observation: 2.0 Years
Route: Gavage
Number Exposed: 50
Number Responses: 15
Type of Effect: HYPRP
Site of Effect: OTHER
Severity Effect: 3
Comment: Doses given: 0, 25, 50 mg/kg. Hyperplasia of
the urinary bladder was found at S50 mg/kg.
Citation: NTP, 1985
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RECORD #6:

Species: Mice
Sex: Male
Effect: AEL
Route: Gavage

Number Exposed:
Number Responses:
Type of Effect:
Site of Effect:
Severity Effect:

Comment : Doses given:

Dose: 21.400
Duration Exposure: 2.0 Years
Duration Observation: 2.0Q Years

50

9
HYPRP
OTHER
3

0, 50, 100 mg/kg. Hyperplasia of

the urinary bladder found at 50 mg/kg.

Citation: NTP,~1985

RECORD #7: Species: Rats Dose: 8.600
Sex: Maie Duration Exposure: 13.0 Weeks
Effect: LOAEL Duration Observation: 13.0 Weeks
Route: Gavage
Number Exposed: NR
Number Responses: NR
Type of Effect: WGTIN
Site of Effect: KIDNY
Severity Effect: 4
Comment : Doses given: 0, 1, 3, 10, 30 mg/kg. Increase
in kidney weight was found in male rats
treated with >10 mg/kg. The NOAEL 2.6 mg/kg
is basis for chronic and subchronic RfD.
Citation: Ti1 et al., 1973
RECORD #8: Species: Rats Dose: 8.600
Sex: Female Duration Exposure: 13.0 Weeks
Effect: NOEL Duration Observation: 13.0 Heeks
Route: Gavage
Number Exposed: NR
Number Responses: NR
Type of Effect: WGTIN
Site of Effect: KIDNY
Severity Effect: 4
Comment: Doses given: 0, 1, 3, 10, 30 mg/kg.
Citation: Til et al., 1973
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RECORD #9: Species: Rats . Dose: 25.700

Sex: ° Female Duration Exposure: 13.0 Weeks
Effect: LOAEL Duration Observation: 13.0 Weeks
Route: Gavage

Number Exposed: NR

Number Responses: NR

Type of Effect: WGTIN

Site of Effect: KIDNY

Severity Effect: 4

Comment: Doses given: O, 1, 3, 10, 30 mg/kg.

Citation: Til et al., 1973

RECORD #10: Speciles: Rats Dose: 710.000
Sex: Male Duration Exposure: 1.0 Days
Effect: FEL Duration Observation: 1.0 Days
Route: Oral, NOS
Number Exposed: NR
Number Responses: NR
Type of Effect: DEATH
Site of Effect: BODY
Severity Effect: 10
Comment: LDs, was 710 mg/kqg.

Citation: Torkelson and Réue. 1981

RECORD #11: Species: Rats Dose: 470.000
Sex: Female Duration Exposure: 1.0 Days
Effect: FEL Duration QObservation: 1.0 Days
Route: Oral, NOS
Number Exposed: NR
Number Responses: NR
Type of Effect: DEATH
Site of Effect: BODY
Severity Effect: 10
Comment: LDs, was 470 mg/Kkg.
Citation: Torkelson and Rowe, 1981
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RECORD #12: Species: Rats Dose: 560.000

Sex: Male " Duration Exposure: 1.0 Days
Effect: FEL Duration Observation: 1.0 Days
Route: Oral, NOS

Number Exposed: NR

Number Responses: NR

Type of Effect: DEATH

Site of Effect: BODY

Severity Effect: 10

Comment: LDso was 560 mg/kg (95% confidence limits

were 452-695).
Citation: Toyoskima et at., 1978a

RECORD #13: Species: Rats Dose: 510.000
Sex: Female Duration Exposure: 1.0 Days
Effect: FEL Duration Observation: 1.0 Days
Route: Oral, NOS
Number Exposed: NR
Number Responses: NR
Type of Effect: DEATH
Site of Effect: BODY
Severity Effect: 10
Comment : LDso was 510 mg/kg (95% confidence limits

were 480-726)

Citation: Toyoshima et al., 1978a

RECORD #14: Species: Rats Dose: 140.000
Sex: N.S. Duration Exposure: 1.0 Days
Effect: FEL Duration Observation: 1.0 Days
Route: Oral, NOS
Number Exposed: NR
Number Responses: NR
Type of Effect: DEATH
Site of Effect: BODY
Severity Effect: 10
Comment: LDso was 140 +/- 25 mg/kg.

Citation: Hine et al., 1953
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RECORD #15:

Species: Rats Dose: 150.000

Sex: N.S. " Duration Exposure: 1.0 Days
Effect: FEL Duration Observation: 1.0 Days
Route: Qral, NOS

Number Exposed: NR

Number Responses: NR

Type of Effect: " DEATH

Site of Effect: BODY

Severity Effect: 10

Comment: LDso was 150 mg/kg (95% confidence limits

were 130-170) LDs, for males was 130 mg/kg
and the LDs, for females was between 110
and 250 mg/kg. ° :

Citation: Jones and Collier, 1986

RECORD #16: Species: Mice Dose: 300.000
Sex: N.S. Duration Exposure: 1.0 Days
Effect: FEL Duration Observation: 1.0 Days
Route: Oral, NOS
Number Exposed: NR
Number Responses: NR
Type of Effect: DEATH
Site of Effect: 800Y
Severity Effect: 10
Comment: LDso was 300 +/- 37 mg/kqg.
Citation: Hine et al., 1953
RECORD #17: Species: Mice Dose: 640.000
Sex: Both Duration Exposure: 1.0 Days
Effect: FEL Duration Observation: 1.0 Days
Route: Oral, NOS
Number Exposed: NR
Number Responses: NR
Type of Effect: DEATH
Site of Effect: BODY
Severity Effect: 10
Comment: LDso for both males and females was 640
mg/kg.
Citation: Toyoshima et al., 1978b
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