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AN OFFICE OF DRINKING WATER HEALTH EFFECTS ADVISORY

The Office of Drinking Water provides advice on health effects
upon request, concerning unregulated contaminants found in
drinking water supplies. This information suggests the level
of a contaminant in drinking water at which adverse health
effects would not be anticipated. A margin of safety is fac-
tored in so as to protect the most sensitive members of the
general population. The advisories are called Suggested No
Adverse Response Levels (SNARLs). SNARLs have been calculated
by EPA and by the National Academy of Sciences (NAS) for
selected contaminants in drinking water. An EPA-SNARL and a
NAS-SNARL may well differ due to the possible selection of
different experimental studies for use as the basis for the
calculations. Furthermore, NAS-SNARLs are calculated for
adults while the EPA-SNARLs are established for a 10 kg body
weight child. Normally EPA-SNARLs are provided for one-day,
ten-day and longer-term exposure periods where available data
exist. A SNARL does not condone the presence of a contaminant
in drinking water, but rather provides useful information to
assist in the setting of control priorities in cases where
contamination occurs. EPA-SNARLs are provided on a case-by-
case basis in emergency situations such as spills and accidents.

In the absence of a formal drinking water standard for an
identified drinking water contaminant, the Office of Drinking
Water develops EPA-SNARLs following the state-of-the-art con-
cepts in toxicology for non-carcinogenic risk for short and
longer term exposures. In cases where a substance has been
identified as having carcinogenic potential, a range of esti-
mates for carcinogenic risk based upon lifetime exposure as
developed by the NAS (1977 or 1980) and/or EPA Carcinogen
Assessment Group (EPA, 1980a) is presented. Huwever, the EPA-
SNARL calculations for all exposures ignore the possible car-
cinogenic risk that may result from these exposures. In addi-
tion, EPA-SNARLs usually do not consider the health risk
resulting from possible synergistic effects of other chemicals
in drinking water, food, and air.

EPA-SNARLs are not legally enforceable standards; they are not
issued as an official regulation, and they may or may not lead
ultimately to the issuance of national standards or Maximum
Contaminant Levels (MCLs). The latter must take into account
occurrence, relative source contribution factors, treatment
technology, monitoring. capability, and costs, in addition to






health effects. It is quite conceivable that the concentration
set for EPA-SNARL purposes might differ from an eventual MCL.
The EPA-SNARLs may also change as additional information be-
comes available. 1In short, EPA-SNARLs are offered as advice

to assist those such as Regional and State environmental and
health officials, local public officials, and water treatment
facility personnel who are responsible for the protection of
public health when dealing with specific contamination situa-
tions.

General Information and Properties

1,1-Dichloroethylene (1,1-DCE, vinylidene chloride) is used
industrially as a chemical intermediate and in the manufacture
of polyvinylidene copolymers (PVDCs). PVDCs are widely used

in food wrappings in the manufacture of non-flammable synthetic
fibers and as interior coatings for storage tanks and piping.

1,1-Dichloroethylene is a clear, colorless liquid with the
molecular formula CpH9Clpy and a molecular weight of 96.95. It
is slightly soluble in water (400 mg/l at 200 C), but readily
soluble in organic solvents. In air, one (1) ppm is equivalent
to 3.97 mg/m3 and onme (1) mg/l is equivalent to 252 ppm, when
measured at 25° .C and 760 mm Hg (Irish, 1963). It is extremely
volatile, having a vapor pressure of 591 Torr (mm Hg) at 20° C
and a boiling point of 31.5° C. It has a melting point of
-122.1° C and a mild, sweet odor similar to that of chloroform.
The liquid is heavier than water with a specific gravity of 1.3.
1ts vapor is over three times heavier than air and will, there-
fore, settle in low places in a still atmosphere. The monomer
polymerizes to a plastic at temperatures above 0° C, especially
in the presence of oxygen or other catalysts. The octanol/
water partition coefficient for 1,1l-dichloroethylene is 5.37
(Radding et al., 1977).

The present threshold limit value (TLV) for 1,l1-dichloro-

ethylene in the United States is 10 ppm (40 mg/m3) (ACGIH,
19979 «

Sources of Exposure

Pearson and McConnell (1975) indicated that degradation of a
chlorinated hydrocarbon such as 1,1-dichloroethylene when dis-
solved in water is much slower than in the atmosphere. They
estimated a tropospheric half-life of eight weeks. A rapid
degradation in aqueous systems does occur in the presence of
metallic iron (McConnell et al., 1975).

1,1-Dichloroethylene has been detected in 2% of the finished
drinking water samples from 103 cites tested (Coniglio et al.,
1980). The mean concentration was 0.36 ug/l, with a range of






0.2-0.51 ug/l. None was detected in 105 raw water samples.
Thirteen cities were sampled whose water came from ground
water sources. Of the raw waters tested, 15.4% (2 cities)
were positive, (mean = 0.5 ug/l). Of the finished waters
tested, 7.7% (1 city) was positive (0.2 ug/l).

One might expect that the population most exposed to g G
dichloroethylene would be workers in industries manufacturing
or using the chemical. For example, time weighted average
(TWA) concentrations as high as 70 ppm were estimated during
air sampling studies at a polyvinylidene chloride copolymer
fiber production facility (Ott et al., 1976). 1,1-Dichloro-
ethylene was also identified as a co-contaminant with vinyl
chloride monomer in the working environment of polyvinyl
chloride production plants, present at concentrations below
5 ppm, but typically at trace levels (Kramer and Mutchler,
1942) .

Ambient levels of 1,l-dichloroethylene have been measured by
Tenax sampling/gas chromatography-mass spectrometry analysis
(Pellizzari, 1978). Maximum concentrations detected in var-
ious areas of the United States varied from a trace (260
ng/m3) near Grand Canyon, Arizona, up to 2500 ng/m3 at Front
‘Royal, Virginia. The data may be low due to sample instabil-
ity.

No data were found to indicate contamination of foodstuffs
with 1,1-dichloroethylene residues.

Pharmacokinetics Metabolism

1,1-Dichloroethylene, as a neutral, low molecular weight,

lipid soluble material, should be readily absorbed following

any route of administration. Pharmacokinetic studies in rats
and mice based on urinary and biliary excretion data have

shown that administration of a single oral dose of l,1-dichloro-
ethylene in the dose range 0.5-50 mg/kg results in rapid and
complete absorption (McKenna et al., 1978b; Reichert et al,
1979; Jones and Harhway, 1978a). Rapid absorption and distri-

bution of 1,1-DCE after intraperitoneal administration has also
been demonstrated (Jones and Hathway, 1978a).

It is well established that the absorption of gases from the
lung is highly dependent on the blood:gas partition coeffi-
cient. 1,l1-Dichloroethylene has a high blood:gas partition
coefficient (4.0), albeit less than trans-1,2-dichloroethylene
(10.9) (Andersen et al., 1980). During inhalation exposure,
steady-state conditions are reached in the whole animal within
one hour (Filser and Bolt, 1979; Andersen et al., 1980) .

Distribution of 1,1-DCE to the organs of rats following intra-
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pastric administration of an unspecified dose of [14C] 1,1-DCE
in sequential autoradiograms of lon$itudina1 sagittal sections
through whole animals showed large 4C concentrations in the
kidneys and liver after 30 minutes and a more general distribu-
tion of 14C throughout the soft organs of the body at 1 hour
(Jones and Hathway, 1978a). The kidneys and liver retained

14C for the longest time after dosing.

Subcellular distribution of 514C] 30 minutes following inheala-
tion of 2,000 ppm (8000 mg/m3) of [14C], 1,1-DCE for 2 hours
was determined in the microsomal, mitochondrial, and cytosolic
compartments of the liver (Jaeger et al., 1977). More 14C was
found in liver fractions from fasted rats than from fed rats.
There was no marked subcellular localization of 14C since its
concentration was about the same in mitochondria, cytoplasm

and microsomes. The '4C found in microsomes and mitochondria
was largely covalently bound (TCA-insoluble). In contrast

the cytosol contained substantial amounts of TCA-soluble Vag,
suggesting the presence of metabolites. Significant amounts

of the C in microsomes and mitochondria was CHCl,;-soluble,
suggesting that there is considerable binding of 1§C to lipids.
The turnover rate of TCA-insoluble radioactivity derived from

1,1-DCE has a half-life of 2-3 hours.

Metabolic end products of chlorinated ethylenes are predomi-
nantly alcohols and carboxylic acids. Liebman and Ortiz (1977)
have postulated the various metabolic pathways for 1,1-DCE.
Chloroacetic acid has been identified as a product in perfused
rat liver. Inhibition of epoxide hydrase resulted in a stim-
ulation of chloroacetic acid formation from 1,1-DCE, leading

to the conclusion that the glycol intermediate is relatively
unimportant in the conversion of 1,1-DCE to chloroacetic acid
(Leibman and Ortiz, 1977). Additionally, studies using compet-
itive epoxide substrates have shown that epoxide hydrating
pathways are of minimal significance in the metabolism of re-
active intermediates of 1,1-DCE (Andersen et al., 1980). The
essential feature of the metabolic pathway for dichloro-
ethylenes is that all of these compounds appear to be metabol-
ized through epoxide intermediates which are reactive and may
form covalent bonds with tissue macromolecules (Henschler,
1977; Henschler and Bonse, 1977).

In whole animals, it has been established that 1,1-DCE meta-
bolites are conjugated with glutathione, presumably a detox-
ification process (McKenna et al., 1977, 1978a, 1978b; Jones
and Hathway, 1978a; Reichert et al., 1978, 1979).

Reichert et al. (1979) identified three metabolites in rat _
urine, among these methylthioacetylaminoethanol. In addition,
three unidentified materials were present in lesser concen-
trations. The identification of methylthioacetylaminoethanol
suggests that, in addition to glutathione conjugation, a
totally different reaction mechanism must exist which leads to






the formation of ethanolamine derivatives. The ethanolamine
is postulated to originate from membrane lipids which react
with 1,1-DCE epoxide and/or its metabolites.

Data show that the metabolism of 1,1-DCE is readily saturable
(Reichert et al., 1979; Jones and Hathway, 1978a; Jaeger et al.,
1977; lcKenna et al., 1977, 1978z, 1978b). Thus, as the dosage
is increased a larger absolute amount of metabolite is formed,
but a lesser percentage of the administered dose is metabolized.
This has been observed after various routes of administration.
As the dose is increased and metabolism reaches saturation,

more parent compound is excreted into the air.

Studies comparing the relative ability of mice and rats to meta-
bolize 1,1-DCE have been conducted. Data on disposition of lac
from inahled [14C] 1,1-DCE in mice and rats (McKenna et al,
1977) show that the mouse develops a higher body burden of
1,9-DCE than'the *rat :at 10 ppm (5.3 meq 1,1-DCEfkg vs. 2.89
meq/kg). The disposition of 1,1-DCE appears quite similar in
the two species. However, as a result of the overall greater
rate of metabolism, covalently bound 1,1-DCE metabolites are
more than four times higher in the mouse liver than in the rat
liver, and more than 6 times higher in mouse kidney than in the
‘rat. The substantial difference in distribution may be respon-
sible for the different sensitivity of the two species to the
carcinogenic effects of 1,1-DCE (Hathway, 19779,

Considerable work on the excretion of 1,1-DCE and its meta-
bolites has been done using [14C] 1,1-DCE (Jaeger et al., 1977;
McKenna et al., 1977, 1978a, 1978b; Jones ahd Hathway, 1978a;
Reichert and Werner, 1978; Reichert et al, 1979). The data
show that both unmetabolized 1,1-DCE and COp formed by meta-
bolism of 1,1-DCE are excreted via the lung, whereas the other
metabolites are eliminated via renal and biliary excretion.
However, the pattern of excretion depends upon the concentra-
tion of 1,1-DCE in the blood, which is affected by the amount
of chemical administered and to a certain extent, by the route
of administration. At low dose levels, where metabolism is
effective and the concentration of 1,1-DCE in the blood is low,
most of the 14C is eliminated as metabolites via renal and
biliary excretion. It has been shown that a portion of the
material excreted in the urine was actually of biliary origin
and entered the urine by means of enterohepatic circulation
(Jones and Hathway, 1978a). At higher dose levels ( 200 ppm)
where the concentration of 1,1-DCE in blood is much higher,
metabolism approaches saturation and becomes less effective in
removing the xenobiotic from the blood as it passes through the
liver (Andersen et al., 1979). As a.result, increasing amounts
of unmetabolized 1,1-DCE are eliminated through the lung.

For 1,1-DCE the rate of elimination is relatively rapid, since
most of the total absorbed dose is eliminated in the first
24-72 hours after administration. Disappearance of covalently






bound metabolites of 1,1-DCE, measured as TCA-insoluble
fractions, also appears to be fairly rapid with a reported
half-life of 2-3 hours (Jaeger et al., 1977).

It is interesting to note that, based on the analysis of
pharmacolinetic data from gas uptake studies, it has been
suggested that the rate limiting step in metabolism of DCEs

at low concentration is blood flow to the liver (Andersen

et al., 1980). The rate at which an inhaled chemical is pre-
sented to the liver is related to pulmonary absorption. Since
the weight-adjusted breathing volume decreases as body weight
increases, the concentration of DCEs in the blood and pre-
sented to the liver would be expected to be reduced to a
similar degree. For & rat, the resting breathing volume is
estimated to be 32 liters/kg hr. For a moderately active 70
kg man, the 8-hr. work shift breathing volume is usually

t aMen to be 10m3, e sdladmters/ kg hr. TherErexe. it is
expected that at lower exposure concentrations, a lesser
amount of DCEs would be presented to the liver in man relative
to the rat. 1t has therefore been suggested that at low
atmospheric concentrations, DCE metabolism would be slower in
man than rats. This would shift the Ky (ppm in atmosphere)

to even higher concentrations for man (Andersen et al., 1980).

Health Effects

1,1-Dichloroethylene, like other chlorinated hydrocarbons,
causes depression of the central nervous system after acute
exposures to high levels of the substance. Exposure to high
concentrations can cause narcosis and presumably could lead to
death due to depression of the respiratory system. In addition,
1,1-dichloroethylene causes liver and kidney damage in animals;
similar damage could be expected to occur in humans following
prolonged exposures to high concentrations. Inhalation ex-
posure to this compound also has been shown to sensitize the
myocardium of rats to catecholamines (Siletchnik and Carlson,

1974).

Jenkins, et al. (1972) tested the effects of single 100, 300

or 500 mg/kg oral doses of 1,1-dichloroethylene in corn oil
administered to adult male Holtzman rats. Activities of five
liver or plasma enzymes were determined. Twenty-two to 46
hours after dosing with 100 mg/kg, liver glucose-6-phosphatase
(G-6-P) was reduced to 80% of control and liver alkaline phos-
phatase (AP) was doubled (P < 0.05). At 300 mg/kg, after 22-46
hours, liver G-6-P was further reduced to 53% of eontrol, liver
AP nearly quintupled, liver tyrosine transaminase quadrupled,
and plasma alkaline transaminase was elevated 150% (P < 0.05).
At 500 mg/kg, all four enzymes were further affected; in
addition, plasma alkaline phosphatase was elevated over 400%

above control (P < 0.05).






A single long-term study has been conducted with 1,1-DCE
acministered in the drinking water of rats (Humiston et al.,
1978). Groups of 96 Sprague-Dawley rats (48 males and 48
females) were exposed for 2 years at nominal concentrations
of 60 ppm, 100 ppm, and 200 ppm. These dose levels corres-
pended to approximate daily intakes in the range of 7 mg/kg,
11 mg/kg, and 22 mg/kg at the 60, 100 and 200 ppm concentra-
tions, respectively. In comparison to control animals,
treated rats displayed no significant or consistent differ-
ences in general appearance, body weight, food consumption,
water consumption, hematologic values, urinalysis, clinical
chemistry values, or organ weights. Gross and histopatho-
logic examination of tissues from treated rats, however,
revealed a number of statistically significant lesions. The
authors considered the most important lesions to be the
hepatocellular fatty change and periportal hepatocellular
hvpertrophy which occurred in male rats at the 200 ppm dose
level and in femazles at all dose levels. The authors did
not observe any hepatocellular necrosis that was considered
treatment-related.

‘Teratogenicity

The teratogenic potential of inhaled or ingested 1,1-DCE has
been evaluated in rats and rabbits (Murray et al., 1979).
Inhalation exposure for both species was 7 hours/day at 20
(rats only), 80 and 160 ppm. In the ingestion study, rats
were given drinking water with 200 ppm 1,1-DCE or approximately
40 mg/kg/day. Administration to rats was on days 6 to 15 of
gestation and on days 6 to 18 for rabbits. In rats, inhalation
of 80 to 160 ppm of DCE produced significant maternal effects
including decreased weight gain, decreased food consumption,
increased water consumption and increased liver weight (160
ppm only). In the offspring, there was a significantly in-
creased incidence of skeletal alterations at 80 and 160 ppm;
these alterations included delayed ossification of various
bones and wavy ribs. In rabbits, 160 ppm caused a significant
increase in resorptions in the dams and a significant change
in several minor skeletal variations in the offspring. 1In
both rats and rabbits exposed to 1,1-DCE by inhalation, the
authors noted that concentrations which caused little evidence
of maternal toxicity (20 ppm in rats and 80 ppm in rabbits)
caused no adverse effect on embryonal or fetal development.

In rats receiving 1,1-DCE by ingestion, the only significant
effect noted was an increase in mean fetal crown rump length.
The authors concluded that 1,1-DCE was not teratogenic at this
exposure level.






Mutagenicity

1,1-DCE was mutagenic in Salmonella typhimurium strains TA 1530,
TA 100 (Bartsch et al., 1975; Simmon et al., 1977; Simmon and
Tardiff, 1978) and Ta 1535 (Jones and Hathway, 1978b) and in
E..e0)ki K12 (Greim et al., 1975). Iln bothibacterial systems,
mutagenic activity required microsomal activation. It also

was mutagenic in the host-mediated assay using Salmonella

tester strains in mice (Cerna and Kypenova, 1977). 1,l-
Dichloroethylene did not produce any chromosomal aberrations

in bone marrow cells following repeated intraperitoneal injec-
tions (Cerna and Kypenova, 1977).

The finding of increased mutation rates in bacterial systems
has not been confirmed in mammalian systems. 1,1-DCE was non-
mutagenic in V79 Chinese hamster cells in the presence of
15,000 g liver supernatant from phenobarbital-pretreated rats
and mice (Drevon and Kuroki, 1979). CD-1 male mice exposed

to 10,30, or 50 ppm of 1,1-DCE for 6 hours/day for 5 days
failed to produce dominant lethal mutations (Andersen and
Jenkins, 1977). Similarly, adult CD male rats exposed to 55
ppm 1,1-DCE for 6 hours/day, 5 days/week for 1l weeks failed
to produce dominant lethal mutations (Short et al., 1977c).

Carcinogencity

The carcinogenicity of 1,1-DCE is currently being evaluated

in studies with mice and rats sponsored by the National
Toxicology Program. These studies have been completed but the
reports were not yet available at the time this SNARL package
was drafted.

Studies of the potential carcinogenicity of 1,1-DCE have been
conducted with mice, rats and hamsters using either oral admin-
istration or inhalation exposure. Preliminary results, after a
total of 98 weeks observation in the inhalation study and 93
weeks in the gavage study have been reported (Maltoni 1977,
Maltoni et al., 1977). 1In the inhalation study, Swiss mice
were exposed to 10 or 25 ppm of 1,1-DCE for 4 hours/day, 4 to

5 days/week for 52 weeks and then observed for the remainder

of the study. Exposure to 10 ppm of 1,1-DCE caused no statis-
tically significant increase in incidence of any tumor in Swiss
mice. At 25 ppm, 17% of the mice (25/300) exposed to 1,1-DCE
had developed kidney adenocarcinomas compared to none in the
control group (190 males, 190 females). The majority of tumors
were observed in male mice (24 males, 1 female). 1In contrast,
no kidney adenocarcinomas were observed in Sprague-Dawley rats
under the same exposure regimen at exposures up to 200 ppm.
Data from this study also showed a significant increase in
mammary adenocarcinomas in female Swiss mice inhaling 25 ppm
and in female Sprague-Dawley rats inhaling 100 and 150 ppm of






1,1-DCE. At 10, 25 or 50 ppm of 1,1-DCE there was no increase
in tumor incidence in Sprague-Dawley rats of either sex. Oral
administration of 20 mg/kg of 1,1-DCE 4 to 5 days/week for 52
weeks to female Sprague-Dawley rats resulted in a 42% incidence
of mammary tumors in 21 of 30 ‘animals, whereas control animals
had & 34% incidence (34/100). Hamsters exposed for 52 weeks

by inhalation to 25 ppm of 1,1-DCE did not exhibit an increased
tumor incidence after 74 weeks.

1n another inhalation study, (Lee et al., 1978) CD-1 mice and
CD rats were exposed to 55 ppm of 1,1-DCE for 6 hours/day, 5
days/week for 7 to 12 months. Hepatic hemangiosarcomas were
observed in the mice exposed to 1,1-DCE: 2/35 for males and
1/35 for females in the treated group compared to 0/26 for
males and 0/36 for females in the control group. The signifi-
cance of these hepatomas was judged to be gquestionable because
such tumors have been reported to occur spontaneously in small
numbers at this age (Percy and Jonas, 1971; Shen, 1974). How-
ever, two rats developed hemangiosarcomas in the mesenteric
lymph node or subcutaneous tissue which were judged probably
to be caused by 1,1-DCE. Although kidney pathology was ob-
served, there was no report of adenocarcinoma.

An inhalation study using both Wistar rats and Sprague-Dawley
rats has been reported (Viola and Caputo, 1977). Exposures
were to 1,1-DCE concentrations from 75 to 200 ppm for 4 hours/
day, 5 days/week for 12 months. Data from this study were
interpreted as showing no grossly observable interrelation
between tumor production and 1,1-DCE inhalation.

Additionally, male and female Sprague-Dawley rats were exposed
to 1,1-DCE either by inhalation (25 or 75 ppm for 6 hours/day,
5 days/week for 18 months) or by ingestion in drinking water
(60, 100 or 200 ppm for two years). In the interim report of
this study (Rampy et al., 1977), there was no evidence of
increased tumor incidence in animals treated with 1,1-DCE.

The effect of weekly oral administration of 50 mg/kg of 1,1-DCE
following in utero exposure (150 mg/kg on day 17 of gestation)
was studied in BDIV rats (Ponomarkov and Tomatis, 1980). The
oral administration was continued throughout the lifetime of
the animals until the study was terminated after 120 weeks.
There was no statistically significant increase in the total
number of tumor bearing animals. However, an increased inci-
dence of tumors at certain sites was observed; liver tumors in
femzles and menangiomas in males. Additionally, hyperplastic
nodules of the liver were observed in both male and female
rats; these were not seen in control. animals. The authors con-
cluded that the results provided limited evidence of carcino-
genicity of 1,1-DCE.

The carcinogenic effects of 1,1-DCE were also investigated in
Ha:ICR Swiss mice by several routes of administration
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(Van Duuren et al., 1979). 1,1-DCE was inactive as a whole
mouse skin carcinogen and inactive by & subcutaneous injec-
tion. In the two stage carcinogenesis assay using phorbal
myristate acetate as a promoter, 1,1-DCE was shown to be
active as a skin tumor initiator. -

Tnere are no published studies with adequately good data to
permit an evaluation of the carcinogenic risk of vinylidene
chloride to humans (Bahlman et al., 1979). One study repor-
ted no excessive cancer risk among 138 workers occupational-
ly exposed to 1,1-DCE, but methodological limitations of this
study (Ott et al., 1976) do not permit an adequate evaluation
of the carcinogenic risk, since the number of individuals lost
to follow-up in this study was high and the period of observa-
tion was relatively short. In a second study, mortality was
examined among 629 workers occupationally exposed in a vinyl-
idene chloride (1,1-DCE) production and polymerization plant
where there was also exposure to vinyl chloride and acryloni-
trile. It was reported that 7 of the 35 deaths that occurred
were from malignant tumors. This was not greater than the
expected number. Two bronchial carcinomas occurred in persons
aged 35-39, whereas 0.8 were expected. However, no informa-
tion was given on smoking habits (Theiss et al., 1977).

The Office of Water Regulations and Standards (U.S. EPA, 1980a)
in setting ambient water quality criteria for 1,1-DCE, based
its development of these criteria upon the finding of Maltoni
(1977) that this chemical caused a significant increase in the
number of renal adenocarcinomas observed in Swiss mice exposed
to 25 ppm, 4 hours/day, 4-5 days/week for 52 weeks. The Office
established a range of criteria based upon levels estimated to
increase the lifetime risk of cancer 1 in 100,000, 1 in
1,000,000, or 1 in 10,000,000. The criteria ranged from 0.33-
0.0033 ug/l, respectively, for an adult consuming 2 liters of
that contaminated ambient water per day and ingesting 6.5 g/day
of contaminated aquatic organisms. If total exposure were
solely from drinking the water, the resulting criteria would
range from 0.34-0.0034 ug/l, representing a 10-9-10-7 risk,
respectively.

SNARL Development

One-day SNARL

There are very limited ingestion data upon which to base a
one-day SNARL. The results of the Jenkins et al. (1972) study
in which the authors measured the level of activity of five '
liver or plasma enzymes after single oral doses of 100, 300 or
500 mg/kg 1,l-dichloroethylene in corn oil may be used. The
SNARL would be derived thusly:
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100 mg/kg 10 kg x 100% = 1.0 mg/l
1000 x 1 liter '

]

where: 100 mg/kg = minimal effect dose
10 kg = weight of protected individual (child)
100% = percentage of dose absorbed
1000 = safety factor
1 liter = volume in liters of drinking water
imbibed per day by 10 kg child

Longer-term SKARL

4 longer-term SNARL can be calculated from a two-year study in
which 1,1-dichloroethylene was administered to rats at 60, 100
or 200 ppm in drinking water for 18 months (Rampy et al., 1977;
Humiston et al., 1978). Interim results indicated that no
adverse effects occurred as determined by clinical chemistry,
hematology, mortality or histology (Rampy et al., 1977). How-
ever, when the study was completed, it was shown that minimal
liver changes had occurred in females at all dose levels
(Humiston et al., 1978). The 60 ppm dose level could be con-
sidered a minimal effect level. A longer-term SNARL could be
calculated thusly:

7 mg/kg/day x 10 kg x 1.0 = .07 1
1000 x 1 liter we/

where: 7 mg/kg = daily consumption by rat at 60 ppm
dose level
10 kg = weight of child
1.0 = measure of absorption from GI tract
1000 = safety factor employed with minimal
effect dose
1 liter = volume of drinking water consumed daily
by 10 kg child

Analysis

1,1-DCE can be analyzed by a purge-and-trap gas chromatographic
procedure used for the determination of volatile organohalides
in drinking water (U.S. EPA, 1980b). Volatile chemicals are
extracted by an inert gas which is bubbled through the aqueous
sample. The compounds, now in the gaseous phase, are swept
from the purging device and are trapped in a short column con-
taining an adsorbent material. After a predetermined period

of time, the trapped components are thermally desorbed and
backflushed onto the head of a gas chromatographic column where
separation takes place.

The suggested chromatographic parameters are given below:
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Primary column: eight feet long % 0.1 inch ID stainless steel
or glass tubing, packed with 1% SP-1000 on Carbopack-B (60-80)

Caerrier gas: helium at 40 ml/min.

ure: 45°C for 3 minutes, then program at 8°C/minute

Detector: Hall model electrolytic conductivity or other
halogen specific detector.

Sample size: ¢ 5 ml.

This procedure is applicable to the measurement of 1,1-DCE over
a concentration range of 0.4 to 1500 ug/liter. The retention
time for this compound in the recommended primary column is

476 seconds. Allyl chloride may interfere with the analysis

of 1,1-DCE under the chromatographic conditions specified above.
However, this chemical does not appear to occur at detectable
levels in most drinking waters. Nevertheless, confirmatory
analysis by a GC-MS or by a secondary analytical column is
highly recommended.

Treatment

(Forthéoming from STB)

Conclusions and Recommendations

EPA-SNARLs for 1,1-DCE have been developed for durations of
exposures of one-day and longer-term. The potential for
carcinogenicity of this substance has not been considered in
the development of these SNARLs, although evidence does exist
to suggest that the chemical does interact with tissue macro-
molecules and appears to be a carcinogen in Swiss mice and
perhaps in CD rats.

To summarize, the one-day SNARL is 1.0 mg/l; the longer-term
SNARL is 0.07 mg/1.

In order to be able to develop a ten-day SNARL based upon
ingestion data, it can be reconmended that subchronic studies
in animals receiving 1,1-DCE in their drinking water be con-
ducted to better define the toxicity of this compound in water.
1n fact, funding under the EPA Competitive Grants program has
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been made to an investigator to carry out these experiments

in rats exposed to this substance by ingestion and inhalation.
No-effect levels will be identified. When these data become
available, they will be reviewed for acceptability in their
application in the development of SNARLs. If they can be
used, this presently proposed series of SRARLs will be eval-
uated and perhaps changed on the basis of the new information.
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