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In the absence of adequate atgospheric monitoring data, dispersion
modeling was undertaken to provide approximate estimates of benzene
concentrations in the vicinity of specific locations. Chapters III through
V describe dispersion modeling analysis and results for three benzene
point sources. In Chapter VIIl, the Hanna-Gifford dispersion equation
was used to estimate average annual benzene concentrations in suburban

areas (see Table VYIII-5). 1If£ a background concentration of 0.5 ppb is

included, the estimated concentrations ranged from 0.73 to 2.0 p»pb for

suburban areas in six large cities and appear to be reasonably close to
“the suburban values found in Battelle's atmospheric monitoring study
(see Table &-5).

The highest benzene C°ncentfati°;9ﬁ9’£mlm‘-d—b¥—mw

for a short period were estimated in {the vicinity of major intersectiods.
- — o o ——

As shown iIn Table X~8, 8-hour average concentrations ranged Erw to
" 28 ppb. nual average benzene concentrations, however, are similar to

—

tnosa messured by Battelle along a major commuting arterial (Site 2 on
Table X-5).

The selected benzene exposure settings for determining total exposure
are shown In Table X-9. These estimates represent a combination of the
best nonitoring and modeling data available to date and our best judgment.
Although limitations may be involved in using dispersion modeling data
in conjunction with monitoring data, the methodology employed in this

type of analysis does provide a more realistic evaluation of total
exposure to an individual.

Several additional studies are worth noting. A recent study by
Messer Associates, fnc., for the US. Department of Transportation (1977)
analyzed the health effects of bicycling In an urban environment by
studying 10 male subjects bicycling or driving through the streets of
Washington, D.C, under systematically varied conditions. No major
adverse short-term effects were noted, but the carboxyhemoglobin (COHb)
levels measured for the motorist controls were slightly higher than those
for the bicyclists. The authors theorized (1) that the carbon monoxide
(CO) encountered in traffic slow—downs and intersection delays may have
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may, to a large extent, explain why the sampling stations om that side
registered lower readings.

As discussed in Chapter VI, most of the limited atmospheric moni-
toring data have been collected in the vicinity of urban areas. Robinson
et al. (1973) reported the results of studies measuring hydrocarbon
concentrations in thgfonurban atmosph—;re\., The measurements taken in
the continental Uﬂlt%m",_r" Table X-7. They range from
0.3 to 1.1 ppb, with an(average of 0.7 ppb. \“I'hese results appear to be

consistent with the widesprea@natu:e_af-abeﬁ;ene emissions and benzene’s
low atmospheric reactivity.

Radian Corporation (1978) monitored ambient benzene in Burnet, Texas,
(a rural community) for Shell 0il Corporation. Three 24-hour samples
were collected on consecutive days under variable meteorologic conditions.
Complete quality control information was unavailableJOL:hese data.
Measured benzene concentrations ranged/fr{m 3 to 4 ppb. :I'he measurements

are not consistent with others taken in rémote areas. No explanation
was offered for these results. .

BENZENE CONCENTRATIONS IN REMOTE AIR
SAMPLES FROM THE CONTINENTAL UNITED STATES

Benzene
Concentration
State Location Date (pob)
California Point Revyes 12/9/71 03
Idaho Hells Canyon 11/6/71
Sample 1 0.8
Sample 2 0.8
idaho Moscow Mountain 7/16/71
Ground 0.9
Airborne 0.8
Vermont Camel’s Hump 9/8/71 11
Washington  Brethway-Gunderson 8/4/71
Ground 0.4
Airborne 0.5

Source: Washington State University (1971) as cited 1In
Robinson et al. (1973).
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