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tions of the extent of exposures, (4) an
inadequate {olicw-up of annuitants and
(8) incomplete oocupational on
{ndividuals diggnosed aa having leuke-
mia. .

Infante et al. recently reported the
smong workers exposed {0 bensene dur-
ing the manufacture of 2 proc-
ess unconfoundcd with mixed solvent ex-
posures, (51) Although follow-up fis less
than 75% completed, the results already
demonstrate a statistically significant
excess of leukemia in bensene exposed
workers as compared with the expecta-
tions based on the U.8. white male popu-
lation or on a second population em-
ployed at an industry in the same atate
over the same period of time. Among
benzene exposed workers, a five-fold
excess of total leukemis and s 10-fold
excess of myelomonocytic leukemias
were demonsirated even under condi-
tions leading to an undersstimate of the
true leukemia risk. Those couditions
were the treatment and the analyses of
individuals whose vital status was un-
known—they were assumed to be alive
until the last day of the study period.
Note was made of the consistency of the
types of leukemia in this study popula-
tion (myelogenous and monocytic) with
earller case reports by Vigliani of work-
ers who had died from benzene related
leukemia in Italy.

The wide variety of clinical manifes-
tations and hernatological disorders ob-
served in humans exposed to benzene,
which range from simple anemia and
leukopenia to aplastic anemia have bgen
experlmentally induced in animals.
However, attempts to demonstrate the
development of leukemia in animals ex-
posed to benzens has met with leas suc-
cess. To date, a study by Lignac in 1932
is the only animal study known to OSHA
in which leukemia has been observed in
animsals exposed to benzene. (38) Pifty-
four mice (28 females, 26 males) were
given subcutaneous injections of benzene
(0.001 ml in 0.1 ml of olive oll) for 17
to 21 weeks. Nine mice were initially ex-
cluded following bacteriological exami-
nation and an additional 12 were lost
through atrophy of various organs, es-
pecially the spleen. Lignac attributed
these deaths to the size of the dose of
benzene based upon the findings of a
preceding experiment. Eight of the re-
msining 44 mice developed leukemia or
Kundrat’s lymphosarcoms and died 4 to
11 months after receiving the first injec-
tion. The absence of concurrent controls
makes interpretation of the results diffi-
cult, and uncertainties as to the strain of
the mice studied has frustrated efforts to
independently confum the findings.

More recent studies have falied to pro-
duce Lignac's results. Amiel in 1960 uti-
lized four inbred strains of mice and sub-
jected them to the same experimental
program outlined in Lignac’s study.
(39) No leckemic or =aplastic hemo-
pathies were observed. More recently,
Ward ct al. administered benzene sub-
cutaneously to a specles naod strain of
raice which s responsive to leukémogenic
agents. (40) Although they observed a
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compared with
trols, the authors viowed the increase as
not statistically significant.

SUMMARY AND. EXPLANATION OF THE

The requirements of the emergency
temporary standard are those which

"to protect employees from the grave

danger resulting from benzene exposure
until & permanent standard can be pro-
m ted fn accordance with sections
¢ (b) and (¢) of the Act. The following
scction discusses the significant provi-

- glons of the emergency temporary stand-

ard for benzene and the necessity for in-
cluding these provisions in the ETS.

A, Scope and application. The emer-
gency temporary standard applies to
all employers and all establishments in
which bensens is present, except for two
general groups, The ETS does not apply
to retail automotive service stations. It's
estimated that there are presently more
than 200,000 such service stations in the
country. ¥@rther, the limited evidence
presently avaflable suggests that em-

ployee exposures during gas dispensing:

operations are generally below 1 ppm.
In light of these facts, and the relatively
short duration of the ETS, it has been
determined that exclusion of such serv-
ice stations from the ETS would be ap-
propriate.

Similarly, the ETS does not cover ex-
posure to liquids containing benzene in
amounts of 1 percent or less hy volume,
or henzene vapor released by these lq-
uids. Bengene is a contaminant as w
as an additive in a multitude of indus-
trial substances. OSHA estimates that
some 60,000 facilities with over 400,000
employees are engaged in indusirial
operations utilizing liquid mixtures con-
taining 1 percent or less benzene by
volume. :

Also based on the presently available

evidence in the Arthur D. Little study
the exposure »f employee working with
these mixture is generally less than 1
ppm on an 8 hour average. In view of
the foregoing, the ETS excludes users
of these mixtures from its coverage.

However, during the proceedings on
the proposed permsanent standard, it is
OSHA's intention to consider the appro-
priate scope and application of its per-
manent standards to protect workers
from the leukemia hazard of benzene
exposure.

Meanwhile, the existing standard in
§ 1910.1000 which governs benzene ex-
posure will continue to apply to retail
automotive service stations and to op-
erations which use lquids contalning
one percent or less benzene.

Thus, these employers must continue
to limit their employees’ exposures to
beigene to the 10 ppm permissible ex-
posure limit. 25 ppm limit ceiling and
50 ppm excursfon lUmit of that section.

The emergency temporary standard
{5 applicable to “general {ndustry,” con-
struction and maritime.

B. Perm exposure Hmit, The
dard separate
1imits for at 6 exposure and for eye
and dermal e .

(1) Atrda exposure limits. Con-
siderable 2 tific opinfon supports the
regulatory polioy for carcinogens that
no safe exists for any
population. For example, the National
Canoer Institute’s Ad Hoo Committee on
the Evaluation of Low Levels of En-

e, NIOSH has stated that,
2 1e st the present time to
establish an |exposure level st which

be regarded to be without
danger,” a position which it has con-

sistently taken with regard to other
carcinogens.
This regulatory policy i consistent

with previous| OSHA actions to contral

inogen

CFR 1910.1003 et soq. (38

p vinyl chloride standard,

29 CFR 1910.1017 (39 FR 353892) and the
coke oven ;

1910.1029 (41 PR
of 1 ppm has

standards, 39
FR 3768);

in the technical feastbility and economic
impact study| prepared for OSHA by
Arthur D. Little Co, that 1 ppm is the
lowest level (that generally can be
achieved at this time,

7 Bmit. In addition to limit.
me weighted average ex-

‘posures to 1 ppm, the emergency stand-

ard requires | that no employee be
exposed to benhzene in excess of 5 ppm
any 15-minute period. An
employee may be exposed to varying
concentrationy of benrene during the
course of the workday with some periods
of exposure abeve 1 ppm and correspond-

in regulating ex-
o—a& huwan leukemia
no safe level can be
r this reason, the 1§-

might otherwise occur
e 8-hour time weighted
average was nat éxceeded.

(3) Dermal and eye exposure limits.
The standard prohibits eye and repeated
or prolonged exposure to Hquid ben-
zene, While studies indicate benzene B
not readily absorbed through intact skin,
direct contact with liquid benzene can
cause bllstering and breakage of the skin
surface. (46), (47) Under these circum-
stances, or where the skin is otherwlse
broken, prolonged or repeated skin con.
tact may resul{ in signfficant absorption
of benzene. In gddition, benzene absorp-
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