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5. POTENTI AL FOR HUVAN EXPOSURE

5.1 OVERVI EW

Because BCME is not currently used as an isolated material in this
country, and because it is rapidly degraded in the environnent, the
probability of human exposure to BCVE is |ow. The nost |ikely nmeans of
exposure is inhalation of BCVE vapors in the workplace during the
production and use of chem cals such as CVE, in which BCVE nmay occur as
a contam nant or be formed inadvertently. Inhalation of BCVE in anbient
air mght also occur near such a facility, but there is no evidence
that this occurs. Exposure through other nedia (water, food, soil) is
unlikely to be significant.

5.2 RELEASES TO THE ENVI RONMENT

No information was | ocated on the anount of BCME rel eased to air,
wat er or soil. Because BCME is readily volatile at roomtenperature,
em ssions into the atnosphere could occur, but OSHA regul ations require
t hat processes invol ving BCME be contai ned (OSHA 1974). Rel eases into
wat er could occur but would be of little significance, due to the rapid
hydrol ysis of BCVE in water.

5.3 ENVI RONVENTAL FATE
5.3.1 Transport and Partitioning

No information was |ocated on the transport and partitioning of
BCMVE in the environnment. Due to the relatively short half-life in both
air and water, it is unlikely that significant transport or
partitioning between nedia occurs.

5.3.2 Transformati on and Degradati on
5.3.2.1 Air

The primary process for BCMVE degradation in air is believed to be
reaction with photochem cally-generated hydroxyl radicals,. Reaction
products are believed to include chloronethyl formate, C HCO
formal dehyde and HO (Cupitt 1980; EPA 1987a). The atnospheric halflife
due to reaction with hydroxyl radicals is estimted to be
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1.36 hours. Hydrolysis in the vapor phase is slower, with an estinmated
half-l1ife of 25 hours in noist air (80%relative humdity at 25°C) (Tou
and Kall os 1974). Reaction of BCVE with nol ecul ar oxygen may al so
occur, but the rate of this reaction is not known. O her cal cul ations
suggest an atnospheric residence tinme of 0.2 to 2.9 days (Cupitt 1980).

Al t hough hydrolysis of BCME to fornal dehyde and HO is highly
favored thernmodynam cally, low |l evels of BCVE may form by the reverse
reacti on when hi gh concentrations of fornal dehyde and HCl are m xed.
Frankel et al. (1974) studied this reaction, and found that although
BCMVE | evel s i ncreased exponentially in proportion to reactant
concentrations, yields were only 0.002 to 0.01 nol % at reactant
concentrations ranging from20 to 1,000 ppm For exanple, the BCME
concentration was 3 ppb in a m xture of 100 ppm for mal dehyde and 100
ppm HCl . Based on the data of Frankel et al. (1974), Travenius (1982)
proposed the enpirical equation:

| og( BCVE)

-2.25 + 0.67e | og( HCHO) + 0.77e¢ l 0g(HA )

ppb = ppm ppm

Enpl oying this equation, the concentration of BCVE likely to formfrom
any m xture of formal dehyde and HCO may be calculated. In the

wor kpl ace, assumi ng that exposure occurred at the Threshold Limt

Val ues for each (1 ppmfor formal dehyde and 5 ppmfor HCO ), the

resul ting BCVE concentration would be 0.02 ppb. Concentrations in the
honme and the anbient environnent are likely to be significantly | ower
for one or both reactants, and concentrations of BCME woul d be expected
to be essentially negligible.

5.3.2.2 Wat er

BCMVE is rapidly hydrolyzed in water to yield fornal dehyde and HO ,
with a hydrolysis rate constant of 0.018 sec™ at 20°C (Tou et al.
1974). This corresponds to a half-life of approximtely 38 seconds.
Under | aboratory conditions (a seal ed vessel from which fornal dehyde
and HCl cannot escape), an equilibriumis established in which about
80% of the BCME is rapidly hydrol yzed, with about 20% of the BCME
remai ning (Van Duuren et al. 1972). In the environnent, formal dehyde
and HCl formed by hydrolysis of BCVE woul d be expected to dissipate by
diffusion or volatilization, and BCVE hydrol ysis would rapidly proceed
to conpl etion.
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5.3.2.3 Soi

No information was | ocated on the fate of BCME in soil. However
it is probable that BCVE woul d rapidly hydrolyze upon contact with
noi sture in soil or would react with soil constituents. Consequently,
it is not expected that BCME woul d persist for significant periods in
soil .

5.4 LEVELS MONI TORED OR ESTI MATED | N THE ENVI RONMENT
5.4.1 Air

BCME has not been detected in anbient air. Sone early reported
industrial air concentrations ranged fromO0.7 to 5.2 ppm but increased
care in the handling of this conmpound has reduced workpl ace |evels to
t he sub-ppb range (NI OSH 1972a). No other quantitative data on BCMVE
levels in air were | ocated.

5.4.2 WAt er

BCMVE has not been detected in anbient waters, but has been
reported to be present in groundwater at one chem cal waste site being
i nvestigated under Superfund (CLPSD 1988). Because BCME hydrol yzes so
qui ckly in water, this observation nust be considered with skepticism

5.4.3 Soi

BCME was reported to be present at 0.5% of the waste sites being
i nvestigated under Superfund (CLPSD 1988), but quantitative data were
not available. As with the data regardi ng occurrence in water, these
data nust be considered wth caution, since BCME is unlikely to endure
at neasurable levels in soil.

5.4. 4 O her Medi a

No studies were |ocated regarding the occurrence of BCME in other
medi a.



40

5. POTENTI AL FOR HUVAN EXPOSURE

5.5 GENERAL POPULATI ON AND OCCUPATI ONAL EXPOSURE

The nost likely route of human exposure to BCVE is by inhal ation,
but avail able data are not adequate to estimate typical dose |evels.
Doses are'likely to be close to zero for the general popul ation, but
coul d be of concern inside or close by industrial sites where
chl oronet hyl ati on processes occur (Roe 1985).

5.6 POPULATI ONS W TH POTENTI ALLY HI GH EXPOSURES

As di scussed above, the individuals nost likely to have potenti al
exposure to BCVE are industrial workers who manufacture or use
chem cal s such as CME that m ght contain BCVE as a contam nant. The
possibility exists that residents near a facility or a waste site that
permts escape of BCME could al so be exposed, but there are no data to
establish whether or not this occurs or is of concern.

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 agencies and
prograns of the Public Health Service) to assess whet her adequate
information on the health effects of BCME is avail abl e. Where adequate
information is not available, ATSDR, in cooperation with the National
Toxi col ogy Program (NTP), is required to assure the initiation of a
program of research designed to determ ne these health effects (and
t echni ques for devel oping nethods to determ ne such health effects).
The foll ow ng discussion highlights the availability, or absence, of
exposure and toxicity information applicable to human health
assessnent. A statenent of the relevance of identified data needs is
al so included. In a separate effort, ATSDR, in collaboration with NTP
and EPA, will prioritize data needs across chemi cals that have been
profil ed.

5.7.1 Dat a Needs

Physi cal and Chem cal Properties. The physical and chemi cal
properties nost inmportant in evaluating the environnental fate of BCMVE
have been determ ned (see Table 3-2). Although sone of these val ues
(eg, solubility in water) are calculated, this is not a significant
[imtation, and additional studies on the physical or chem cal
properties of BCVE do not appear essential.
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Envi ronnental Fate. Available data make it clear that BCME i s not
likely to endure in the environnent. No further studies appear to be
required on fate in water or other noist nedia (food, soil), since the
principal fate is rapid hydrolysis. Additional studies on the kinetics
of BCME destruction in air by oxidation and hydrol ysis woul d be
val uable in refining mathematical nodels used to calculate | evels of
BCME in air around a point source.

Exposure Levels in Environnental Media. Information on the
occurrence of BCVE in environnmental nedia is very limted. No
information was |ocated on levels in anbient air, water or soil. BCVE

has been reported to occur in water or soil near a few waste sites, but
these findings may not be reliable. Because of the instability of BCVE
in water and soil, further efforts to measure BCME in these nedia are
unlikely to produce useful information. However, the volatility and
atnospheric lifetime of BCME are such that nonitoring air for BCME in
the vicinity of waste sites, industrial facilities or other possible
sources coul d provide valuable information on the occurrence of this
chem cal in the environnent.

Exposure Levels in Humans. No data exists on present-day exposure
| evel s of humans to BCMVE. Exposure is likely to be close to zero for
t he general public. However, because BCME is such at potent carcinogen,
even | ow | evel s of exposure are of potential concern, and additional
data on exposure levels in the workplace and in the environnment near
waste sites woul d be val uabl e.

Exposure Regi stries. No exposure registries exist for hunans
exposed to BCME. Although the exposed population is likely to be quite
smal |, creation of such a registry would provide the opportunity to

obtai n val uabl e additional data on the health effects of BCME
5.7.2 Ongoi ng St udi es
No information was | ocated regardi ng any ongoi ng studi es on the

occurrence of BCVE in the environment or the potential for human
exposure to BCME.
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