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5. POTENTI AL FOR HUMAN EXPOSURE
5.1 OVERVI EW

Chl or obenzene is used as a solvent and as an internediate in
i ndustry. A portion of that is lost to the environment in water and air
di scharges. Chl orobenzene adsorbs noderately to soil and is biodegraded
conparatively rapidly. Wth a noderate index of bioaccumnul ation,
chl or obenzene was found in al nost every individual tested for it in the
United States. The EPA has identified 1,177 NPL sites. Chlorobenzene
has been found at 97 of the sites evaluated for the presence of this
chem cal. As nore sites are evaluated by the EPA the nunber may
change. The frequency of these sites within the United States can be
seen in Figure 5-1

5.2 RELEASES TO THE ENVI RONVENT
5.2.1 Air

The production of chl orobenzene by seven maj or producers was
reported to be 112,000 kkg in 1987. Estinmates of environnmental releases
vary widely. The EPA (1982d) estimted the rel ease of chl orobenzene to
be about 200 tons, or 0.2% of production, while Dow Chenical Conpany
estimated that about 50,000 tons, or 30%to 50% of their annual
production was rel eased to the air (EPA 1980a).

5.2.2 Water

The principal source of chlorobenzene in water is release from
chem cal manufacturing facilities. Dow Cheni cal Conpany estinmated that
0.1% of its annual production enters waters (EPA 1980a). Perry et al
(1979) found chl orobenzene in 6/63 industrial effluent in concentrations
up to 100 ug/L. Based on 1,338 sanples collected fromabout 1980 to
1983, the nedi um concentrati on of chl orobenzene in waste effluent was
< 3 ppb and was detected in 54 sanples. The total ampount released to
t he environnment was not reported (Staples et al. 1985). Chl orobenzene
has been detected in both surface and groundwater sanples at hazardous
waste sites. Data fromthe Contract Laboratory Program (CLP)

Statistical Database indicate that chlorobenzene occurred in surface
water at 13 sites at a geonetric nean concentration of 17 ppb in
positive sanples and in groundwater at 28 sites at a geonetric nean
concentration of 62 ppb in positive sanples (CLPSD 1988). It should be
noted that the CLP Statistical Database includes data from both NPL and
non- NPL sites.
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FIGURE 5-1. Frequency of Sites with Chlorobenzene Contamination
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5. POTENTI AL FOR HUMAN EXPOSURE
5.2.3 Soil

Chl or obenzene was detected at 34 sites at a geonetric nean
concentration of 37 ppmin positive soil sanples (CLPSD 1988). It
shoul d be noted that the CLP Statistical Database includes data from
both NPL and non-NPL sites.

5.3 ENVI RONMENTAL FATE
5.3.1 Transport and Partitioning

Chl or obenzene is volatile and has only noderate solubility in water
(500 ng/L). Chlorobenzene was observed to evaporate (> 99% from an
unaer at ed aqueous solution in 72 hrs (Garrison and H Il 1972). The air,
undoubtedly, plays a large role in the environnental transport and
degradati on of chl orobenzene, although studi es addressing this aspect
were not found.

5.3.2 Transformati on and Degradati on
5.3.2.1 Ar

Physi cal constants for chl orobenzene, especially its vapor pressure
and water solubility, indicate that the air is an inportant and perhaps
t he domi nant nedium for the transport and transformation of
chl orobenzene. As an aromatic nolecule with strong UV-absorption,
chl or obenzene has a half-life of 20 to 40 hrs under sinul ated
at mospheric conditions (Dilling et al. 1976). This appears to be
confirmed by the large difference between chl orobenzene neasurenents in
urban air (3,000 ng/m) and in rural air (not detected) in 1982
(Brodzi nsky and Singh 1983).

5.3.2.2 VWat er

Bi odegradation in a waste water inoculumwas studi ed by Tabak
et al. (1981). Anong 57 environnental pollutants tested, chlorobenzene
at 5 ng/L was anong the nore rapidly biodegraded substances with 89%
degradation in a week and 100% after adaptati on. Biodegradation is
therefore a mpj or degradati on process in oxygenated waters while
evaporation will play an additional role in surface waters.

5.3.2.3 Soil
Bi odegradati on of chl orobenzene is rapid, |eaving no detectable

residues after 1 or 2 weeks. Adaptation is also rapid (Tabak et al.
1981).
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5.4 LEVELS MONI TORED OR ESTI MATED I N THE ENVI RONVENT
5.4.1 Ar

Air sanples at 56 localities in the United States in 1982 had nean
chl orobenzene concentrations of about 3,000 ng/ni; the highest
concentrations in urban and suburban areas, at rmuch |ower |evels at the
sites of production, but was not detectable in rural and renpte areas
(Brodzi nsky and Singh 1983). This suggests a substantial contribution
to urban air levels by small industry and consumer products but also a
short residence tine in the air. A study of New Jersey waste sites
found simlar air levels of chlorobenzene (2,500 ng/n) (Harkov et al.
1985). However, air levels found by another study done for the United
States EPA (Pellizzari 1978a) were an order of magnitude lower, with
only the air over a waste site approaching the nmean urban concentrations
reported above. Anmbient air outside hones of "Od Love Canal"” (N agara
Fal I s, New York) contai ned chl orobenzene rangi ng from not detectable (4
sites) to traces (4 sites) and 120 ng/ni (1 site) (Barkley et al. 1980).

5.4.2 Water

Chl or obenzene, along with other chlorinated chemcals, was found in
United States' rivers at levels up to and exceeding 10,000 ng/L
(Shackel ford and Keith 1976; Sheldon and Hites 1978). Private wells
near a hazardous waste site contained as nmuch as 41 ug/L (C ark 1982)
and tap water at Love Canal contained 10 to 60 ng/L of chl orobenzene
(Barkley et al. 1980).

Chl or obenzene contamination of industrial waste waters up to and
exceeding 100 pug/L was found in 6/63 sanples (Perry et al. 1979) and in
147/ 31, 194 sanples with a nmean concentration of 667 ug/L (EPA 1985a).

5.4.3 Soil

Staples et al. (1985) reported that the median concentration of
chl or obenzene in the United States was estimated to be I ess than 5 ppb
dry sedinments. In 347 neasurenents recorded in the STORET data base, 2%
of the sanples contained detectabl e concentrations of chl orobenzene.
5.4.4 Oher Media

No studi es of chlorobenzene in food or other nedia are avail abl e.
5.5 GENERAL POPULATI ON AND OCCUPATI ONAL EXPOSURE

Chl or obenzene was found in 98/100 human adi pose tissue sanples from

all regions of the United States at levels ranging froml to 9 ng/g
(Stanley 1986). At Love Canal, N agara Falls, chlorobenzene could be
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detected in the breath of one of nine people evaluated for exposure and
in the urine of six of nine persons at 20 to 120 ng/L (Barkley et al.
1980) .

Personal sanpling at chemnical conpanies (Cohen et al. 1981)
i ndi cated that chl orobenzene levels (up to 18 ng/m) in work place air
did not exceed the current federal |evel (350 ny/m).

5.6 POPULATI ONS W TH POTENTI ALLY HI GH EXPOSURES

Cccupational settings provide the greatest potential for high
exposures to chl orobenzene. Since chlorobenzene is a volatile conpound
and is used extensively as a solvent, large quantities nmay be rel eased
to the workplace air. Qther popul ati ons who m ght be exposed incl ude
persons living near industrial facilities where chl orobenzene em ssions
are not properly controlled.

5.7 ADEQUACY OF THE DATABASE

Section 104(i)(5) of CERCLA, directs the Adm nistrator of ATSDR (in
consultation with the Adm nistrator of EPA and agenci es and prograns of
the Public Health Service) to assess whether adequate information on the
health effects of chlorobenzene is avail able. Where adequate
information is not available, ATSDR, in conjunction with the NTP, is
required to assure the initiation of a programof research designed to
determne the health effects (and techni ques for devel opi ng nmethods to
determ ne such health effects) of chlorobenzene.

The followi ng categories of possible data needs have been
identified by a joint team of scientists from ATSDR, NTP, and EPA. They
are defined as substance-specific informational needs that, if net would
reduce or elimnate the uncertainties of human health assessnment. In
the future, the identified data needs will be evaluated and prioritized,
and a substance-specific research agenda will be proposed.

5.7.1 ldentification of Data Needs

Physi cal and Chem cal Properties. Physical and chem cal properties
of chl orobenzene have been thoroughly measured.

Production, Use, Release, and Disposal. Data indicate that
chl or obenzene producti on has declined dramatically over the past two
decades, but current quantitative data on use (especially solvent uses)
and di sposal practices would be hel pful in evaluating the effect of
current industrial practices on environnental |evels of chlorobenzene.
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According to the Emergency Planning and Cormunity Right to Know Act
of 1986 (EPCRTKA), (8313), (Pub. L. 99-499, Title IIl, 8313), industries
are required to subnmit release information to the EPA. The Toxic
Rel ease I nventory (TRI), which contains release information for 1987,
becanme available in May of 1989. This database will be updated yearly
and should provide a nore reliable estimte of industrial production and
em ssi on.

Envi ronmental Fate. Information on biodegradation in soil under
aerobic conditions exists, but degradation products were not identified.
Anaer obi ¢ bi odegradati on, as might occur in river bottoms and in
Superfund sites, has not been studied and woul d be val uabl e. Em ssions
fromwaste | agoons have been nodell ed and nmeasured in bench-top
experinents and are nmeasured as part of many Superfund Renedi al
I nvestigation/ Feasibility studies, but those were not |ocated.

Bi oavail ability from Environnmental Media. Chlorobenzene is
absorbed prinmarily follow ng inhalation of contanminated air. There is
al so sone potential for exposure fromwater and soil. Chlorobenzene has
been detected at |low levels in surface, ground, and drinking water, but
no i nformati on was found on levels in food. Since chlorobenzene binds
tightly to soil particles, skin contact with or ingestion of
contam nated soil may be an inportant source of exposure, particularly
in children living near hazardous waste sites. Additional studies would
be useful to determne if soil-bound chl orobenzene is bioavail abl e.

Food Chai n Bi oaccurul ation. No information is avail able regarding
bi omagni fication within aquatic or terrestrial food chains. Additional
studi es woul d be useful in assessing potential for human exposure to
chl or obenzene.

Exposure Levels in Environnmental Media. There are studies on
concentrations of chlorobenzene in air and water, but nmany of the
sanpl es nmeasured had low |l evels or did not have detectable |evels.
Addi ti onal studies using nore sensitive anal ytical nethods would be
useful .

Exposure Levels in Hurmans. Studi es have been conducted neasuring
chl or obenzene levels in drinking water and air (including indoor air).
Conflicting data on chl orobenzene air levels point to a need for
confirmati on and, possibly, validation of analytical nethods. Less
conflicting estimates of environmental enissions are the prerequisite
for any attenpt to prioritize control mneasures.

Exposure Registries. No exposure registries for chlorobenzene were
| ocated. This conpound is not currently one of the conpounds for which
a subregistry has been established in the National Exposure Registry.
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The conpound will be considered in the future when chenical selection is
made for subregistries to be established. The information that is
amassed in the National Exposure Registry facilitates the

epi dem ol ogi cal research needed to assess adverse health outcones that
may be related to the exposure to this conmpound.

5.7.2 On-going studies

Studies on the migration and in situ bi odegradation of
chl or obenzene in hazardous waste sites are being conducted in the
| aboratory of Perry McCarty and others.

As part of the Third National Health and Nutrition Eval uation
Survey (NHANES I11), the Environnental Health Laboratory Sciences
Di vision of the Center for Environnental Health and Injury Control,
Centers for Disease Control, will be anal yzing human bl ood sanples for
chl or obenzene and other volatile organi c conmpounds. These data will
give an indication of the frequency of occurrence and background | evel s
of these conmpounds in the general popul ation.
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