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SUBJECT: Update of the Public Health Goal for 1,2 Dichloroethane

Under the Calderon-Sher California Safe Drinking Water Act of 1996, the Office of
Environmental Health Hazard Assessment (OEHHA) develops public health goals (PHGSs) for
regulated chemicals in drinking water and reviews and updates the risk assessments every five
years (Health and Safety Code Section 116365(¢)(1). This memorandum represents an update of
the literature review and reevaluation of the existing PHG for 1,2-dichloroethane, also known as
ethylene dichloride (OEHHA, 1999). Our re-evaluation supports the previous PHG derivation in
1999. We conclude that the PHG for 1,2-dichloroethane should remain at 0.4 ppb.

Summary of Review

We have surveyed the scientific literature for recently published research studies to
determine if there are new toxicity studies on 1,2-dichloroethane that would warrant revising the
PHG of 0.4 ppb or making substantive changes to the PHG support document. We also searched
for new risk assessments of 1,2-dichloroethane since the publication of the PHG document in
1999, including U.S. EPA reviews, and new risk assessment methods that might be applied to
evaluation of 1,2-dichloroethane.
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No new studies were found that affect the choice of the critical study used as the basis for
the existing PHG value. Risk assessment methods for consideration of the effect of early-life
exposures on carcinogenic potency are under consideration, but OEHHA guidelines have not yet
been developed. New data were found that can provide some further insight on the toxic effects
of 1,2-dichloroethane, but nothing was found that sheds any further degree of certainty upon the
carcinogenicity status of 1,2-dichloroethane. Although there is no basis for proposing a change
to the PHG, a few recent studies that provide additional information on the toxicity of 1,2-
dichloroethane are described here.

Literature Review

General toxicity

In two related studies, Cottalasso et al. (2000, 2002) assess the acute response of rat liver to
1, 2-dichloroethane from the perspective of production of dolichol, one of the lipoglycoproteins
necessary for hepatic cell membrane integrity. Dolichol content in rat hepatocytes was
significantly (p < 0.1) depleted in rats treated with 628 mg/kg of 1,2-dichloroethane.
Pretreatment with vitamin E prevented this depletion (Cottalasso et al., 2002). Furthermore,
pretreatment with ethanol resulted in enhanced depletion of dolicol upon treatment with 1,2-
dichloroethane when compared with 1,2-dichloroethane treatment alone.

Effects of orally administered 1,2-dichloroethane on rat lung were studied with
biochemical and histological evaluations. Eighty rats were given a single gavage dose of 136
mg/kg in oleum solution and bronchioalveolar lavage fluid and lung homogenates were
examined on posttreatment days 1, 5, 15 and 30. The most significant effects were seen on day
one, with transitory elevations of lactate dehydrogenase, alkaline phosphatase, catalase,
superoxide dismutase and glutathione peroxidase. Histologically, the lungs showed signs of
congestion, edema, and interstitial inflammatory changes. The authors concluded that a single
large dose of 1,2-dichloroethane might elicit mild to moderate, albeit transitory changes in the
lungs of exposed animals.

Mutagenicity studies

1,2-Dichloroethane was used to demonstrate a new assay to detect mutants of the gene for
haloalkane dehalogenase found in Xanthobacter autotrophicus GJ10 (Chang et al., 1999). Also,
among ten other aliphatic halogenated hydrocarbons, 1,2-dichloroethane was evaluated in the
mouse bone marrow micronucleus test for its potential genotoxicity in vivo (Crebelli et al.,
1999); all these results were negative.
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Human population studies

In Taiwan, investigators (Cheng et al., 1999, 2000) monitored a group of workers involved
in vinyl chloride manufacture for health effects due to exposure to 1,2-dichloroethane and vinyl
chloride at occupational exposure limits. In the first study, Cheng et al. (1999) evaluated the
liver function of workers exposed to both vinyl chloride and its 1,2-dichloroethane precursor. A
total of 251 subjects were evaluated and classified as low, moderate and high exposure groups
based on a fraction of the PEL (Permissible Exposure Levels as defined by U.S. Occupational
Safety and Health Administration). No control group was identified. The investigators reported
that a dose-response relationship was observed with increasing levels of enzymatic indicators of
liver damage in subjects identified as exposed to higher levels of both compounds. However, the
dose-response was apparent only for serum alanine aminotransferase, and not clearly with
aspartate amino transferase or y-glutamyl transferase. In the second study (Chang et al., 2000),
51 workers exposed to vinyl chloride and/or 1,2-dichloroethane were monitored for sister
chromatid exchange frequency, compared with 21 non-exposed workers. Exposure to 1,2-
dichloroethane at estimated levels of 1 ppm was associated with elevation of sister chromatid
exchange frequency compared to the workers with no known exposure or with vinyl chloride-
only exposed workers.

Two studies were found that evaluated workers exposed to 1,2-dichloroethane during
cleanup of production facilities utilizing this compound. In one study, summarized by abstract,
Ruffalo et al. (2000) reported that a small number of workers (17) were exposed to chronic,
sublethal levels (not specified) of 1,2-dichloroethane. Four from this population were identified
as more heavily exposed than the others. The overall population was tested for sensory and
perceptual skills, intellectual functioning and memory capability. In this intragroup comparison,
no differences were found in sensory and perceptual skills; however, the more heavily exposed
group was more impaired than the regular group in intellectual and memory functioning.

In the other study, Bowler et al. (2003) studied about 221 workers exposed to 1,2-
dichloroethane from a population of hazardous waste cleanup workers assigned to clean up 1,2-
dichloroethane spills. They reported that these workers showed impairment when tested for
neuropsychological functioning in areas of processing speed, attention, cognitive flexibility,
motor coordination and speed, verbal memory, verbal fluency, and visuo-spatial abilities when
compared against averages for their ethnic populations. Workers also exhibited disturbed mood
and impaired vision. It appears that the Ruffalo et al. (2000) study is related to Bowler et al.
(2003) in that they both encompass the same overall population of affected workers: part of the
group was assigned to be evaluated by Ruffalo et al. (2000), and the rest to Bowler et al. (2003).
In either case, it is difficult to determine the extent to which these workers were exposed to 1,2-
dichloroethane, both in duration and dose, or if they had exposures to other compounds as well.
It is clear that this was a self-selected group of workers who had hired these neuropsychologists
for litigation against their former employers.
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Overall, the human exposure studies suggest that harmful effects may be attributable to
1,2-dichloroethane exposure; however, they do not provide information that can be used for
quantitative risk assessment.

Review of the Existing PHG Value

As stated in the 1999 support document for the 1,2-dichloroethane PHG, the critical
concern is carcinogenicity, and the most important issue for the risk assessment is deriving the
carcinogenic potency factor. At this time, no studies exist which would either change the
carcinogenic determination or provide a basis for a better potency factor. The basis of the
current federal MCL of 5 ppb (U.S. EPA, 2004) is an increased incidence of male mouse
hepatocellular carcinomas from the NCI rat and mouse studies (1978). The basis of the OEHHA
PHG was the same NCI (1978) studies, but we selected the cancer potency from the male rat
hemangiosarcoma data for deriving the PHG, because this appeared to be a more sensitive
indicator of tumorigenicity. Our present review confirms this choice.

After finalization of the new U.S. EPA cancer guidelines (U.S. EPA, 2005a) and the
supplemental guidance for early-life exposures (U.S. EPA, 2005b), OEHHA is currently
reviewing its procedures for assessing cancer potency, especially to ensure adequate protection
of sensitive subpopulations. The U.S. EPA has proposed increasing cancer potency values that
are based on animal studies which did not incorporate early-life exposures by specific amounts to
allow for infant and child exposures to the chemicals (U.S. EPA, 2005b). This requires some
judgment concerning how to apply the principles to specific types of chemicals in drinking
water. Discussion of these factors is presently underway at OEHHA. In the meantime, in the
absence of updated procedures, OEHHA concludes that the PHG of 0.4 ppb is adequate to
protect sensitive subpopulations, including pregnant women and their fetuses, infants, and the
elderly.

From the perspective of noncancer risk determinations, no new studies exist which would
be more appropriate to replace the one selected for the noncancer assessment in the existing
PHG.

Other Positions on 1,2-Dichloroethane:

The current U.S. EPA MCL of 5 ppb is based on potential carcinogenicity (U.S. EPA,
2004a,b). U.S. EPA has also stated that it is continuing to review the risk assessment for 1,2-
dichloroethane for the National Primary Drinking Water Regulations (U.S. EPA, 2003). U.S.
EPA has not yet completed any risk assessments for drinking water contaminants which
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incorporate the recommendations in its new supplemental guidance for early-life exposures (U.S.
EPA, 2005).

The California Department of Health Services (DHS) MCL for 1,2-dichloroethane is 0.5
ppb. DHS reported five exceedances of the MCL for 1,2-dichloroethane in municipal water
sources in 2001 and 2002, and two exceedances of the MCL in 2003 (DHS, 2004). Since the
MCL value for 1,2-dichloroethane and the PHG are rather close, DHS has concluded that no
further review of the MCL is needed (DHS, 2005).
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