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OSHA Proposes Permanent Standard for Benzene

Another step was taken by OSHA today in achieving its goal of reducing employee
exposure to benzene in the workplace. In proposing permanent regulation of benzene, the
agency has for the most part, avoided declaring more stringent requirements than those in the
Emergency Temporary Standard (ETS) which we reported had been stayed by the federal court
until a hearing on a permanent stay request on June 6, 1977, (See Washington Bulletin

dated May 20, 1977).

There is one specific provision that the proposal contains which will dramatically
affect both the refining and petrochemical industries. As in the ETS, the prescribed re=~
quirements would not apply to work operations where the only exposure is from liquid mix=
tures containing 1.0% or less of benzene by volume or the vapors released from these liquids.
After one year, the proposal would reduce this exclusion to 0.1%, which would extend
coverage to a great proportion of the substances present in facilities processing crude ojl
or its derivitives.

Other than that change, the proposed final standards are more notable for the
issues left unresolved than for any definite decisions on the ultimate terms industry will
be required to meet. It appears as though OSHA has chosen to defer further controversy
on most of the issues to the public hearing now scheduled for July 19, 1977 and subse-
quent publication of final rules, by asking for comments on the provisions' "appropriateness."
It is reasonable to assume that OSHA does not intend to relax any of the provisions. One
could infer that OSHA intends to avoid any protracted debates until after the final standards
are promulgated. This means that industry has the burden of insuring that the hearing record
is complete in every respect, should any court review of the standard be undertaken, It
would then be necessary to prove that OSHA's actions were arbitrary and capricious in order

to have a court overturn them.
\

This proposal does contain several other changes from the ETS that was published
on May 3, 1977, The first incorporates an amendment to the ETS published May 24, which
extends the exclusion granted to retail automotive service stations back to the storage,
transportation, distribution, dispensing, or sale of gasoline as a fuel sybsequent to discharge .
from bulk terminals which receive gosoline by tanker, barge or pipeline. This revision is
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Sections 2ib) 5) and &), 0. 21, 22,
and 24 of the Act reflect Congress’ rec-
ognition that conclusive medical or
scientific evidence including causative
factors, epidemiological studies or dose-
response data may not exist for many
toxic materials or harmful physical
agents. Nevertheless, standards cannot be
postponed because definitive medical or
scientific eviden-e is not currently avail-
able. Indeed, standards need only be
supported by the best available evidence.
The legislative history makes it clear
that “it is not intended that the Secre-
tary be paralyzed by debate surrounding
diverse medical opinion.” House Com-
mittee on Education and Labor, Report
No. 91-1291, 91st Cong.. 2d Sessions, p. 18
(1970). This Congressional judgment is
supported by the gourts which have re-
viewed stardards promulgated under the
Act. In sustaining the standard for oc-
cupational exposure to vinyl chloride (29
CFR 1910.1017), the U.S. Court or Ap-
peals Tor the Second Circuit stated that
it remains the duty of the Secretary to
act to protect the working man, and to
act even in circumstances where existing
methodology or research is deficient.
Society of the Plastics Industry Inc. v.
Occuptional Safety and Health Admin-
istration, 509 F. 2d 1301 (C.A.2 1975,
cert den sub nom. Firestone Plastic Co. v.
United States Department of Labor, 95
S. Ct. 1998. 4 1LEd. 2d 482 (1975). p

A similar rationale was applied by the
U.S. Court of Avnpeals for the District
of Columbia Circuit in reviewing the
standard for oczcupational exposure to
asbestos (29 CFR 1910.1001). The Court
stated that:

Some of the questions involved in the
promulgation of these standards are on the
frontiers of sctentific knowledge, and con-
sequently as to them insufficient data is
presently available to make a fully informed
factual determination. Decision-making
must {n that clrcumstance depend to a
greater extent upon policy judgments and
less upon purely factual Judgments.

Industrial Union Department, AFL-
CIO v. Hodgson, 499 F. 2d 467, 474
(C. A.D. C.1974).

In setting standards. the Secretary is
expressly required to consider the feasi-
bility of the proposed standards. Senate
Committee on Labor and Public Wel-
fare. S. Rep. No. 91-1282, 91st Cong.,
2d Sess.. p. 58 (1970). Nevertheless. con-
siderations of technological feasibility
are not limited to devices already devel-
oped and in use. Standards may require
improvements in existing technologies or
require the develorment of new tech-
nology. Society of the Plastic Industry,
Ine. v. Occupational Safety and Health
Administration, supra at 1309.

Where appropriate, the standards are
required to include provisions for labels
or other forms of warning to apprise em-
ployees of hazards, sujtable protective
equipment, control procedures, monitor-
ing and measuring of employee exposure,
employee access to the results of moni-
toring, and appropriate medical exam-
inations. Moreover, where a standard
prescribes medical examinations or other
tests, they must be made available at
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no cost to the employees fsection 6(b)
(1)). Standards may also prescribe rec-
ordkeeping.requirements where neces-
sary or appropriate for enforcement of
the Act or for developing information
regarding occupational accidents and ill-
nesses (section 8(c)).

II1. SUMMARY AND EXPLANATION OF AD-~
DITIONS TO OR MODIFICATIONS OF THE

ETS

The requirements imposed by OSHA
in the ETS were thore requirements that
OSHA considered essential and feasible
for employers to meet Ilmunediately,
pending the development of a permanent
standard. The preamble to the ETS ex-
plains the purpose and rationale for the
provisions of the ETS. The following
sections discuss any changes or additions
that have been made in this proposal,
changes or additions that OSHA be-
lieves are more appropriate for a final,
permanent standard regulating em-
ployee exposure to benzene.

A. Scope and application. In the ETS
and its subsequent amendments, OSHA
exempted storage, transportation, dis-
tribution, dispensing, or sale of gasoline
as a fuel subsequent to the discharge
of such gasoline from bulk terminals,
and exposure to liquids containing
benzene in amounts of 1 percent or less
by volume.

OSHA recognizes the need for devel-
opment of appropriate equipment con-
trol devices to reduce the loss of gasoline
vapors containing benzene. OSHA also
recognizes that, while the scope of its
statutory obligations may be different
than those of the Environmental Pro-
iection Agency (EPA), that Agency has
a rich ‘background of knowledge in the
area of engineering control of hydrocar-
bon vapors. OSHA announces that it is
in the process of establishing with EPA
and NIOSH a joint federal agency task-
force to coordinate efforts In reducing
worker exposure to benzene In retail
automotive gasoline stations, and cer-
tain other aspects of transportation,
storage, distribution and sale of gaso-
line and other motor fuels, if the facts
warrant. OSHA will decide as & part of
this rulemaking whether to .include
these employers in the final, permanent
standard on benzene, to commence an
independent rulemaking proceeding con-
cerning worker exposure to benzene at
these workplaces or to take other ap-
propriate regulatory action in conjunc-
tion with EPA. OSHA is seeking the
widest possible public input regarding
the appropriate regulatory mechanism
for protecting employees exposed to
benzene at retaii automotive gasoline
stations, and dur:ng activities related to
storage. transportation, and distribution
of gasoline. Since other hazardous sub-
stances, such as astestos, are present in
gasoline stations, one regulatory option
would be a “vertical” standard on all
occupational hazards in retail gasoline
stations. Moreover, OSHA desires com-
ment on whether certain protective re-
quirements should be included In any
standard applyir.g to gasoline stations
and related activities, for example limit-

“fro;
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ing use of gasoline as a solvent in such
workplaces, and requiring information
and training of employees.

As to liquids containing 4 certain per-
centage of benzene, the ETS did not ap-
ply) where the only benzene exposure
was from liquids containing benzeze in
amounts of 1 percent or less by voilume.
Benzene is a contaminant as well as an
additive in a multitude of industrial
substances; for example, benzene is
found in toluene, gasoline, xylene, petro-
leum naphthas, 'and other hydrocarbon
derivatives. The degree of benzene con-
tamination in these and other materials
is variable depending upon the practices
of individual refineries and the material
specifications established by many large
volume solvent purchasers.

The ETS excluded mixtures contain-
ing| 1 pergent or less benzene by volume
based upon OSHA's concern for the
feastbility of requiring employers to im-
plement such’ regulatory activities in so
large a number of establishments in a
short period of time. Moreover, there is
some evidence that employee exposures
to these substances are generally less
than 1 part per million. However, in this
proposal for & permanent standard,
OSHA beljeves that a more careful con-
sideration of this issue is necessary.
There is only limited evidence which
serves to correlate the potential expo-
sure levels with the amount of benzene
contaminant in solvent mixtures. As
pointed out in the ETS, there is some in-
dication that exposures resulting from
the use of mixtures containing less than
1 percent benzene will generally be less
than 1 part per million. However, it is
not|clear that this would always bz the
case.

The Arthur D. Little study of techno-
logical feasibility and economic irpact
bresents a summary of the data on the
tenzene content of various solvents and
employee exposures that reportedly re-
from the use of these solvents: for
ple, within the rubber industry em-
ployee exposure to benzene during tire
building operations ranges from 1 to 3
per million on an 8-hour time
welghted average basis. These exposure
result from the use of petroleum naptha
(white gasoline) which contains berzene
‘v';l““;’unts ranging up to 4 percent by

sure to a carcinogen, and particu-
as to benzene, as pointed out m the
. However, benzene is a widespread
contaminant in industrial substances and
is present in a large number of work-
places. As noted above. there is limited
evidence presently available to predict
the pxposure that would typically result
the use of many of these sub-
stances. OSHA recognizes that the lower
the benzene content, generally the lower -
the worker exposure. Consistent with its
general policy of limiting exposure to
carcinogens to the lowest feasible level.
OSHA intends to exempt from the per-
manent standard only those substances
for Yvhlch the benzene content has been

reduced to the greatest extent feasible.

\



tnat the other requirements to regulate
exposure to benzene must be imposed,
as set forth in the proposal. After the
rulemaking record is closed, OSHA will
evaluate all the evidence received and
issue a fina) permanent standard based
on the entire record.

V. TECHNOLOGICAL FPEASIBILITY ASSESS-
MENT AND ECONOMIC IMPACT STATEMENT

Pursuant to sectfon 6(b) of the Occu-
patlonal Safety and Health Act and in
accordance with Executive Order No.
11949 (42 FR 1017, January 5, 1977,
OSHA centracted for and received a
technological feasibility assessment and
economic Impact statement from Arthur
D. Little Company. This statement has
been reviewed and OSHA concludes that
the proposed regulation of benzene is a
“major” action. The Assistant Secretary
certifies that the economic impact of this
proposal has been evaluated. .

This statement along with all other
references cited and other relevant ma-
terial, are avalilable for inspection and
copying at the OSHA Technical Data
Center, Room 86212, Third St. and Con-
stitution Avenue, NW.. Washington, D.C.
20210. OSHA Invites comments on any of
the informatfon contained or conclusions
reached, in the statement concerning
technological feasibility and economic
impact.

VI. ENVIRONMENTAL IMPACT

The preceding description of the pro-
posed standard and its supporting ra-
tionale together with that found in the
annexed ETS, as well as the following
sections on environmental impact, con-
stitute OSHA's draft environmental im-
pact statement on the proposed standard
for occupational exposure to benzene.

This statement has been prepared in
accordance with the provisions of the Na-
tional Environmental Policy Act (42
U.S.C. 4321 et. seq.) as well as the guide-
lines of the Council on Environmental
Quality (40 CFR Part 1500) and OSHA's
regulations (28 CFR Part 1999). The pur-
pose of this draft environmental impact
statement is to aid in the Agency de-
cision making on proposed actions which
may have the potential for significantly
afTfecting the quality of the human en-
vironment. Wrilten commernts and infor-

- mation on the projected impacts of this
proposed standard for exposure to ben-
zene are solicitcd from any interested
persons or groups during the period for
written comment submissions listed be-
low In tnis Notice.

In addition to this general request for
comraent, copies of this proposal and en-
vironmental impact statement will be
sent to 1mumerous Federal and State ag-
encles, nldustry representatives, em-
»loyee urions, and public interest groups
with requests for their comments. A copy
of this listing is available in the OSHA
Technical Data Center. Room S-6212,
Departnient of Labor. Third Street and
Constitution Avenue. NW., Washington.
D.C. 20210.

Testimony, data, arguments, and re-
lated submissions will be received at the
public hearing to be held on this proposed
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standard on July 19, 1877, provided pre-
hearing. submission requirements, also
outlined below. are complied with.

Additional copies of this proposed
standard and draft environmental im-
pact statement are available for review
and copying in the OSHA Technical Data
Center.

ALTERNATIVES

There are three major areas of regu-
latory deciston making which will affect
the impact of the benzene standard on
the external environment. These are: (1)
the scope and application of the regula-
tion, (2) the airborne permissible ex-
posure limit. and (3) the methods by
which compliance is mandated. The pur-
pose of this section is to present the al-
ternatives available. The discussion of
the impact of each of these alternatives
will be in the following section.

(1) Scope and application. The emer-
gency temporary standard (ETS) ap-
plied to all establishments in which ben-
zene 1is present, including ‘“general
fndustry,” construction, and maritime.
The ETS did not apply, however, to stor-
age, transportation, distribution, dis-
pensing, or sale of gasoline as a fuel
subsequent to discharge of such gasoline
from bulk terminals nor to operations
utilizing liquid mixtures containing 1 per-
cent or less benzene by volume.

This proposal applies to “gene_ral in-
dustry,” construction and maritime. It
has retained the exclusion for the stor-
age, transportation, distribution, dis-
pensing, or sale of gasoline as a fuel sub-
sequent to discharge of such gasoline
from bulk terminals. Although the pro-
posal retains the ETS exemption of
those operations utilizing liquids con-
taining less than 1.0 percent benzene by
volume, this exemption would be in ef-
fect only for one year. Thereafter, only
operations containing 0.1 percent or less
benzene by volume would be exempted.

Other optlons available to OSHA in-
clude elimination of the percentage ex-
clusion or the expansion of coverage to
retail automotive service stations and a
broader range of gasoline industries,
Conversely, OSHA could further restrict
the scope of the regulation.

(2) Permissible exposure limit. The
previous OSHA permanent standard for
penzene, in effect prior to the issuance
of the ETS. prescrined an 8-hour time
weighted average (TWA) of 10 ppm with
an acceptable ceiling concentration of
25 ppm. In addition, 1t allowed excursions
above the ceiling {0 a maximum peak

" concentration of 50 ppm. provided that

this peak occurred for no more than 10
minutes in any 8-iour work period. This
standard was based lavrgely on benzene's
general toxicity rather than on its leu-
kemia hazard.

The proposal establishes an airborne
perimissible exposure limit (PEL) of 1
ppm with a ceiling limit of § ppm ex-
posure averaged over any 15 minute
perioa. The proposal additionally pro-
hibits eye contact and repeated skin ex-
posure to liquid benzene.

The PEL adopted by this proposal was
chosen not as a ‘“safe” or “no effect”
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level| but on the basis of OSHA's belief
that 1 ppm is the lowest level that gen-
erally can be achleved. OSHA is man-
dated by the Act to consider feasibility
in seiting regulations. However, it is pos-
sible that a level lower than 1 ppm could
be shown to be feasibly attained either by
existing controls or by the development
of new controls. In that case, OSHA
the option to regulate to whatever
below 1 ppm Is determined to be
appropriate. '

Another regulatory alternative is to
adopt differing standards for different
tries, moderating the degree of
regulation as deemed necessary for ade-

28 CFR 1910.1000, ucder
benzene was initially regulated,

the PEL, solely by means of engineering
and (work practice controls. Protective
clothing and equipment are also required
where necessary to prevent eye contact
or repeated skin contact.

Engineering cantrols may Include the
instqllation of local exhaust ventilation,
modification of a process so as to reduce
emissions. or substitution of another sub-
stance for henzene.

Alternatives involved in the compli-
ance section of the regulation are pri-
marily concerned with establishing a
particular priority among the types of
controls (engineering, work practice, and
respiratory protective equipment). Sole
relianhce on engineering controls or on
uso pf engineering and work practices
equally could be required. Another alier-
native would allow the employer com-
plete freedom in choosing the method
of control without any required priority
systems. An alternative approach would
be tg specily controls, such as reformula-
tion pf products to decrease benzene con-
tent, or the preferential use of vapor re-
covely systems over ventilation.

Additionally, there are other areas in
which alternative actions might variously
have imoact upon what is considered the
externsl environment. One of these areas
is medical surveillance. The ETS pro-
vided for the minimum tests considered
necessary to determine the effects of ex-
posule to benzene. This proposal requires
a mopre comprehensive evaluation and
more sensitive means of detecting
changes which may indicate effects of
exposure.

It |is clear that there are numerous
areas with various regulatory approaches
which may have differential effects on
soma aspects of the external environ-
ment. The posstble impacts of these ap-
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TasLe I (5).—Benzene emissions to the environment—1871

[In milltons of pounds]

Source Location

Mcdia of

uantit
Q 4 oy

Commercial bentene production, Primarily southwest. .‘.

cenv.eee. 79 (assumed 1 pet. of totql pro- Afr, water.

storage and transport. uction),
Commorcial bengene usago. ..... Pn“r;tnrlly southwest and north- 658 (bssed on resction yields).... Do,
Oilspills,..oovninnenniiaannanns Oceans and rivers. .............. b2 TSR Water
Motor vehicle emissions._........ Simglu to population distribu- 1,000 ... .ciiiiieiiiinniaienanas Alr.
Cokeovens... .................. Primarily, North Central States 122 (974)..........0oerinnnnnes Ar

and Alabama,

Scurce: Modified from Walker, P, “ Air Pollution Assessmentof B

Mitre Corp.; McLean, Vs., 1976.

Mitre Technical Report,” MTR-7188

TABLE 11 (G).—Emwmission factors for pctrolcum reflnerics

Type ol process : Hydrocarbons
Fluid catalytic cracking units (FCC):
Pounds per thousand barrels fresh (eed.
Kilograms per thousand liters fresh

0

. 630
Moving-bed catalytic cracking units
(TCC):
Pounds per thousand barre] fresh feed. 87
Kilgrams pet thousand liters fresh feed.
Blowdown systems: :
Pounds per thousand barrels reflnery
eapacity—
Witheontrol.._..._.. ... . .......... 5
Withoutcontrol. ......................
Kilograrms per thoussnd liters refinery
capacity—
Witheontrol.......coiviiiniianiananan
Withoutcontrol . ......................
Process drains:
Pounds per thousand barrels waste
water—
Witheontrol......._.....c.ceovnon.nn 8
Without control. . ...................

Type of process : . Hydrocarbons
Kilograms per thousand liters waste

water—
Withcontrol........coooiianniinanan.
Without control...........c.oeeinnnn
Vacuum jets:
Pounds
distillation—
Withcontrol. ... ......coeoieiiiaan )
Withoutcontrol. ...oooovuniinnnaaa.. 130
rams per thousand liters vacuum
istillation—
With control
Without eontrol........coieiinii.
Cooling tower:
Pounds per th

r thousand barrels vacuum

‘water.
Kilograms per thoussnd liters cooling

Mlscellansous losses, pounds per thou-
sand barrels refinery capacity:t
Pipeline valves and flanges
Vessel relief values. . .
Pumpseals.......... .on
Compressor seals
Other (air blowing,
377, ) S PP 10 { .029)

! Kilograms per thousand liters shown in parentheses.

TasLE 1V (6).—Hydrocarbon enuisgion factars for cvaporation losscs front the storage
of petroleum products

Type of material stored
Type of tank ! Units Gasoline or
finished petro-  Crude oil
leumn product
Fixed roof breathingloss.. ........... Pounds per day—-1,000 gal storage capacity.... 04" 0.3
Kilograms per day—1,000 | storage capacity... 05 .04
Workingloss . ... . ... .......o.-. Pounds per 1,000 2al throughput.......... . 1l 8
Kilograms per 1,000 1 throughput . 1.32 .98
Floating roof breathing loss. ......... Pounds per day—tank.......... ® (O]
Xilograms per day—tank.. ... 3.5 45.4
Working Joss. ......c.veeneoronnnrannn Pounds per 1,000 gal throughput. .. 8 [Q]
Kilograms per 1,000 | throughput.............. ®

it For tanks equi with vapor-recovery systems, emissions are negligible,
1 An average tur'r)\g?:r rate for petroleum storage in approximately 6. 'I‘g , the throughput is equal to 6 times the

capacity.

Pﬁo (40 to 210). 140 (83.5) based on average conditions and tank diameter of 100 ft (30.5 m); use 40 (18.1 kg) for
smaller tanks, 50 ft (15.3 m) diameter; use 210 (93 kg) for larger tanks, 150 ft (45.8 m) diameter.

€100 (30 0 160). Use 30 (13.6 kg) for smaller 1anks, 50 {t (15.3 1) diameter; use 160 (72.5 kg) for larger tanks, 150 it

(45.8 m) diameter.
¢ Negative.

The Compilation of Air Pollution
Emission Factors published by the Envi-
ronmental Protection Agency states,
““There are essentially no ernissions from
reforming operations” in the petroleum
refining industry. However, cue to ben-
2ene’s volatility there is a possibility that
some environmental contamination oc-
curs during these operations.

Promulgation of a 1 ppm level for
benzene will have the effect of reducing
overall emissions for benzene. This re-
sults because greater controls will be
maintained over leaking process equip-
ment and fugitive emissions. In this case
there is an anticipated positive impact
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on the exiernal environment of reduced
benzene emissions, from production sites.

2. Storage and Transportation. Since
gasoline contains a& certain amount of
benzene, an alternative to the proposal
would also affect gasoline storage and
marketing factlities as ‘well as firms dis-
tributing gasoline. Expected means of
compliance would suggest that engineer-
ing controls possibly include internal
floating roofs on storage tanks, bottom
loading assemblies and vapor condensing
and/or return equipment. Tables IV and
V illustrate the expected hydrocarbon
emission rates (a portion of these
amounts are benzene) resulting from

o 27457

d bottom loading assemblies, wiil
eliminate ambient emissions.

benzene feedstock material were
during the development of the
Economic Impact Analysis (EIA) pre-
pared for OSHA by Arthur D. Little. It
was determined that these operations
were largely in compliance with the pre-
vious OSHA standard due to the con-
straints of closed system operations and
the. economics of preventing possible
losses 0f feedstock and products. Possi-
ble, though Infrequent, over-exposures
would be due to non-routine situations
such 8s process upsets or equipment
failure .

As with the benzene production facili-
tles, engineering controls may be neoes-
sary to comply with a 1 ppm benzene
standard. Controls would be very similar
in type and extent to those used in the
production facilities to reduce emissions
during|process operations and from fugi-
tive sources. The reduction in process
and fugitive losses may result in a sig-
nificang, (though as yet unquantified)
reduction in benezene emmissions and
those of its process intermediates.

4. Commercial Usage: Solvent Usage.
Another use of benzene is as an indus-
trial sglvent. Benzene has been largely
removed from solvent applications, often
being replaced by toluene, which, how-
ever, does contain a small percentage of
benzene. Benzene is still found in a lim-
fted n;}\mber of specialized low volume
applications such as proprietary adhe-
sives within the rubber industry, and in
paint remover formulations.

The purpose of solvent materials is
simply to provide a vehicle for solid ms-
terials to facilitate the application of
solid materials. As such, much of the
benzene used as solvent is lost by evap-
oratloerﬂ upon application. Only a limited
number of processes within the adhe-
sives d printing industries utilize
vapor very equipment as a method
of solvent recovery and recyeling.

Expesure control of this compound in
solvent application involves a variety of
alternatives (?). Primary among the
control|alternatives would be general di-
lution 3nd local exhaust ventilation sys-
tems d product reformulation t
either reduce or remove the benzere
comporient. These alternatives will be
discussed separately for their possible
environmental impacts.

A common method for protecting
workers from solvent vapors is to provide
ventilation to both dilute the
ith fresh air and to carry them

application within industries
esive and coating solvent ex-
posures, The necessary equipment and
design owledge for spray booth and

" Mcp 000000351



*In its ongoing process of developing
water pollution criteria, EPA is currently

evaluating aquatic benzene toxicity. At.

the present time, benzene efluents are
controlled as contributors to the total
BOD load of industrial effuents. As such,
OSEA regulations resulting in slightly
more benzene efiuent would not conflict
with EPA water effluent standards as long
as the total BOD (biological oxygen de-
mand) level is controlled. While this
relationship in regard to water emissions
may change with future standard setting
on the part of EPA. it is not expected
to alter industry’'s approach to compli-
gnce with- OSHA benzene regulations.
Since benzene is normally only a portion
of the effuent produced by a given indus-
try and it does not offer any unusual
problems during water treatment (3)
compliance with EPA regulations can
be expected to be within industry’s
capabilities.

The Consumer Product Safety Com-
mission (CPSC) was petitioned on May
8, 1977 by the Health Research Group
to ban and recall benzene~containing
products by its authority under the Haz-
ardous Substances Act. At this time the
agency Is reviewing the petition and does
intend to respond.

Whatever possible action the CPSC
might take should create no interference
with OSHA's regulation of occupational
exposure to benzene.
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for Oxidant Control, EPA Quality Office, Jan-
uary 29, 1976.

111) Communication with Plant Manager
of Durant Paints, Inc., Revere, Massichu-
selts.

(12) Communication with Plant Manager
of Touraine Paints, Inc. Everett, Massa-
chusetts.

FEDERAL REGISTER, VOL. 42, NO. 103—FRIDAY, MAY 27, 1977

PROPOSID RULES

(13) Héward, P. H. Ezd Sustin, R. R.; Ben-
zene: Environmental Sources of Contamina-

" tion, Amble 27 d. Pate; Office of Tox-
ic smxuncg‘ # '%i%?mmmm Protection

Agency: EPA 560’5—'}5-005 December 197¢.
(14) Blamer, M, Ssunders, H. L., Grassle,

J. F. and Hamson, G. R.; A Small Off Spill

Environment, 18, 3-12; March 1971,

(15) Communication with Mr. J. L. Goodi-
er, Bio-Enviro Section, Arthur D. Little, Inc,
Cambridge, Massachusetts; December 1976,

(16) Communication with Mr. G. Hama;
Industris) Hygienist, Wayne State University,
Detroit, Michigar; December 1976. *

VII. PUBLIC PARTICIPATION; NOTICE OF
HEeARING

Interested persons are invited to sub-
mit written data, views and arguments
with respect to the ETS and this sub-
sequent proposal. These comments must
be postmarked on or before June 27,
1971, and submitted in quadruplicate to
the Docket Officer, Docket H-059, Room
$6212, U.S. Department of Labor, 3rd
Street and Constitution Avenue, NW.,
Washington, D.C. 20210. Written sub-
missions must clearly identify the pro-
visions of either the ETS, the proposal,
or both which are addressed and the
position taken with respect to each issue
therein. The data, views and arguments
that are submitted will be available for
public inspection and copying &t the
above address. All timely written submis-
sions received will be made a part of
the record for this proceeding. .

Pursuant to section 6(b)(3) of the
Act, an opportunity to submit ora) testi-
mony concerning the issues raised by
the ETS and the proposed standard, in-
cluding the economic and environmental
impacts, will be provided at an iInformal
public hearing scheduled to begin at 9:30
a.m. on July 19, 1977, in the Auditorium,
New Department of Labor Building, 3rd
Street and Constitution Avenue, NNW.,
Washington, D.C., 20210,

NOTICES OF INTENTION TO APPEAR

All persons desiring to participate at
the hearing, must file in quadruplicate,
a notice of intention to appesr, post-
marked on or before June 27, 1977 with
the OSHA Division of Consumer Affairs,
Docket No. H-059, Room N-3635, US.
Department of Labor, 3rd Street and
Constitution Avenue, N.W., Washington,
D.C. 20210 (telephone: (202) 523-8024).
The notices ¢f intention to appear, which
will be available for inspection and copy-
ing at the OSHA Technical Data Center-
Docket Office (Room $6212), telephone
€202) 523~7894, must contain the follow-
ing in!ormation

(1) The name, address, and telephcne
number of esch person to appesr;

(2) The capacity In which the person
will appear;

(3) The approximate amount of time
requested for the presentation;

(4) The specmc issues that will be
addressed;

(5) A detailed statement of the posi-
tion that will be taken with respect to
each issue addressed; and

(6) Whether the party intends to sub-
mit documentary evigence, and if so, a
brief summary of that evidence.
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G OF TESTTMONY AND EVIDENCE.
BEFORE HEARING

Any |party requesting ‘more than 15
minutes for a presentation at the hear-
ing, or who will submit documentary
evidence, must provide in quadruplicate
the complete text of testimony, including
gny documentary evidence to be pre-
sented at the hearing, to the OSHA Di-
vision af Consumer Affairs. This materia)
must be received by July 11, 1971, and
will be available for inspection and
copying at the Technical Data Center—
Docket| Office. Each such submissjon will
be reviewed in light of the amount of
time requested in the notice of intention
to appear. In those instances where the
information contained in the submission
does not justify the amount of time re-
quested, a more appropriate amount of
time will be allocated and the participant
will be notified of that fact.

Any party who bas not substantialiy
complied with this requirement may be
limited to & 15 minute presentation, and
may be requested to return for question-
ing at a| later time.

CONDUCT OF EEARIN GS

The hearing will commence at 9:30
am. on|July 18, 1877, with resolution of

I

any procedural matters relating to the
pr g. The hearing will be con-
ducted accordance with 29 CFR Part

1911, In view of the ETS and its emer-
gency nature, the hearing will be con-
ducted in as expedited a manner as
possible, consistent with a full develop-

ment of the record and rights of the
parties. | L o
The hearings will be presided over
by an Administrative Law Judge who
will have all the powers necessary or ap-
propriate to conduct a full and fair in-

formsal hearing &s provided in 29 CFR
Part 1911. Following the close of the
heanng\or of any post hearing comment
period that might be provided, the Ad-
minjstrative Law Judge will certify the

- record the -Assistant Secretary of
Labor for Occupational] Safety and
Health. propasa] will be reviewed in
Ught of all oral and written submissions

received! &s part of the record, and a
standard will be issved based on the en-
tire in this proceeding.

Yo% VL AUTEORITY

This document was prepared under the
of Eula Bingham, Assistant

BSecre of Labor for Occupational
Safety and Hesalth, U.S. Department of
Labor, ird Street and Constitution
Avenue, NW. Washington, D.C. 20210.

(41 FR 25059), and 29 CFR
. it is hereby proposed to samend
Part "1910 of Title 29, Code of Fed-
eral Regulations by amending section
1910.1028 us set forth below. In adcition,
pursuant to section 4(b) (2) of the Act
(84 Sta.t. 1592; 29 US.C. 653), OSHA
is of the yview that the proposed standard
is more effective than the corresponding
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achieved by the use of respirators ex-
cept:
({) During the time period necessary
to install or implement feasible engi-
neering and work practice controls; or

(1)) In work operations such as main-
tenance and repair activities in which
engineering and work practice controls
are not feasible; or

(4if) In work situations where feasible
engineering and work practice controls
are not yet sufficient to reduce exposure
to or below the permissible exposure
limit; or R

PROPOSED RULES

(iv) In emergencies.

(2) Respu‘ator selecuon (i) Where
respirators &ré Féqulréd” ander this sec-
tion, the employer shall select and pro-
vide the appropriate respirator from
Table I below and shall assure that the
employee uses the respirator provided.

(11) The employer shall select respira-
tors from among those approved by the
National Institute for Oocupational
Safety and Health under the provisions
of 30 CFR Part 11.

TABLE 1.—RESPIRATORY PROTECTION FoR BENZINX

Concentration o] benzene
or condition of use

(a) Less than or equal to 10 p/m.

Respirator type

(1) Any chemical cartridge respirator with organic va-

por cartridge and,; or
(2) Any supplied alr respirator.

(b) Less than or equal to 50 p/m.

(1) Any chemical cartridge respirator with organic va<

por cartridge and full faceplece; or’
(2) Any supplied air respirator with full facepliece; or
(3) Any organic VRpor gas mask; or
(4) Any self-contained breathing apparatus with full
faceplece.

(¢) Less than or equal to 1,000
p/m.

(d) Less than or equal to 2,000
p/m.

(¢) Less than or equal to 10.000
p/m.

(1) Supplied air respirator with half mask in positive
pressure mode. ’

(1) Supplied air respirator with full faceplece, helmet,
or hood, In positive pressure mode.

(1) Supplied alr respirator and auxiliary self-contained
tacepiece in positive pressure mode; or

(2) Open circuit self-contained breathing apparatus

(/) Escape ... ... _.____..._

with full facepiece in positive pressure mode.
(1) Any organic vapor gas mask; or

(2) Any self-contained breathing apparatus with full
faceplece,

(3) Respirator program. The employer

shall institute a respiratory protection

" program in accordance with §1910.134
(h), (d), (e) and ().

(4) Respirator use. (i) Where air-
purifying respirators are used (cartridge,
canister, or gas mask), the employer
shall replace the air-purifying canisters
or cartridges prior to the expiration of
their service life or the end of the shift
in which they are first used, whichever
occurs first.

(i1) The employer shall assure that the
respirator issued to the employee exhib-
its minimum facepiece leskage and that
the respirator is properly fitted.

(iii) The employer shall allow each
employee who wears a respirator to wash
his or her face and respirator facepiece
to prevent skin {rritation associated with
respirator use.

(h) Protective clothing and equip-
ment. Where eye or repeated skin con-
tact with liquid benzene may occur, the
employer shall provide and assure that
employees wear appropriate protective
clothing and equipment to protect the
area of the body likely to come in con-
tact with liquid benzene.

(1Y Medical surveillance.

(1) The employer shall hake available
a medical surveillance program for all
employees who are or will be exvosed to
benzene. The medical surveillance pro-
gram shall include:

1) A history which includes past work

exposures to benzene or any other he-
matologic toxins: a family history of
blood dyscrasias including hematological
neoplasms: a history of blood dyscrasias

FEDERAL REGISTER, VOL. 42, NO.

including genetically reldted hemoglobin
alterations, bleeding abnormalities, ab-
normal function of formed-blood ele-

ments; a history of renal or liver dys-

function; a history of drugs routinely
taken, alecholic intake and systemic in-
fections:

(i) A complete blood count including
red cell count. white cell count, platelet
count, hematocrit, hemoglobin, mean
corpuscular volume, a differential’ wh:t,e
blood cell count;

(iih) A reticulocyte count;

(iv) A serum bilirubin; and

(v) Additional tests where, in the opin-
fon of the examining physician, altera-
tions in the components of the blood are
related to benzene exposure.

(2) The employer shall assure that all
medical procedures are performed by or
under the supervision of a licensed phy-
sician and provided without cost to the
employee.

(3) Medical surveillance and testing
of each emplovee shall be conducted
within thirty days of the effective date
of this section or within thirty days fol~
lowing placement in a job involving ex-
posure to benzene, and quarterly there-
after.

(4) Interim examinations. If the em-~
ployee is accidentally exposed by inges~
tion. inhalation or by skin or eye contact
under conditions known or suspected to
be immediately hazardous, or for any
reason develops signs and symptoms
commonly associated with toxic exposure
to benzene, the employer shall provide
appropriate examination and emerzency
medical treatment.
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tion provided to the phy-
e employer shall provide the

opinion
which shall include:

(a) e results of medical testing:

()] e physician’s opinjon as to
whether the employee has any detected
medical condition which would place the
employee at increased risk of material
impairment of the employees health

been informed by the physician of any
medical |conditions which require rur-

e employer shall instruct the

occupeational exposure.

e employer shall provide a copy
of the Written opinion to the affected

substance data sheet for benzene which
is contained in Appendix A to this part;

i e quantity, location, manner of
use, release or storage of benzene and the
specific nature of operations which could
result in exposure above the permissible
exposure limit, as well as necessary pro-
tective PSs:

(i) e purpose, proper use, and lim-
itations jof respiratory devices as speci-
filed in ppragraph (g) of this section and

in § 1910.134 (b), (d), (e),and (f) of this
Part;

v e ourpose and a descriotion of
the medical survelllance ovrogram re-

quired by paragraoh (1) of this section
and the| information contained in Ap-
pendix C of this section; and

(V). e contents of this standard.

(2) Access to training materials. (1)
The emnloyer shall make a copy of this
standard and its apoendixes readily
available to all affected employees.

($19) e emoloyer shall provide. upon
request, gll materials relating io the em-
ployee information and training pro-

gram to [the Assistant Secretary and the
Director

(k) Sipns and labels. (1) The em-
ployer shall post signs in the regulated
area bearing the legend:

1977
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VI, OBSERVATION OF MONITORING

Your employer is required to perform
measurements that are representative of your
expesure to benzene and you are entitled to
observe the monitoring procedure, You or
youg. representative are entitled to receive
an explanation of the measurement pro-
cedure, observe the steps taken In the
mesasurement procedure, and to record the
resuits obtained. When the monitoring pro-
cedure is taking . place in an area where
respirators or personal protective clothing
and equipment are required to be worn, you
must also be provided with, and must wear
tbe protective clothing and equipment.

i V. ACCESS TO RECORDS

You or your representative are entitled to
see the records of measurements of your
exposure to benzene upon request to your

employer. Your redical examination records.

can be furnished to your physician upon
request to your employer. A copy of the phy-
sician’s written opinjon following medical
surveillance shall be supplied to you by
your employer.

x. PI.IIAUTION.S FOR SAFE USE, HANDLING AND
STORACE

Benzene liquld is highly flammable. It
should be stored in tightly closed containers
in & cool, well ventliated area. Benzene vapor
may form explosive mixtures in afr. All
sources of ignition must be controlled. You
should use nori-sparking tools when opening
or closing benzene containers. You must
ground or bond metal benzene containers.
Fire extinguishers, where provided, must be
readily available and you should know where
they are located and how to operate them.
Smoking is prohibited In areas where ben-
rene is used or stored. Ask your supervisor
where benzene is used in your work area and
for additional plant safety rules.

APPEXDIX B—SUBSTANCE TECHNICAL QGUIDE-
LINES BENZENE

1. PAYSICAL AND CHEMICAL DATA

A, Substance Identification. 1. Synonyms:
Benzol, benzole, coal naptha, cyclohexetriene,
phen, phenyl hydride, pyrobenzol. (Benzin,
petroleum benzin, and benzine, do not con-
taln benzepe).

2. Pormuta: C.H, (CAS Registry Number:
000071432).

B. Physical Data. 1. Boiling Point (760 mm
Hg): 80.1 C (176F).

2. Specific Gravity (water=1): 0.879.

3. Vapor Density (air=1): 2.7.

4. Melting Point: 5.5 C (42F).

5. Vapor Pressure at 20 C (68F): 75 mm
Hg.

6. Solubility in Water: .06% .

7. Evaporation Rate (ether=1): 28.

8. Appearsnce and Odor: Clear, colorless
1iquid with a distinctive sweet ordor.

TI. FIRE, EXPLOSION AND REACTIVITY HAZARD DATA

A. Fire. 1. Plash Point (closed cup): —11C
(12F) .

2. Autoignition Temperature:
(1076F).

3. rlammable Limits in Atr, % by Volume:
Lower: 137 Upper: 7.1 .

4. Extinguishing Media:
dry chemical. or foam.

5. Special Fire-Fighting Procedures: Do not
use solid strearn of water, since stream will
scatler and spread fire. Water spray can be
used to keep fire exposed containers cool.

6. Unusual fire and explosion hazards:
Benzernie Is a flammable lquid. Its vaoors
can form explosive mixtures. All ignition
sources myst be controlied when benzene s
used, handled, or stored. Where liquid or
vapor may be released, such areas shall be

580 C

Carbon dioxide,
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considered as hazardous locations. Benzene
vapors are heavier than sir; thus the vapors
may travel along the ground and be ignited
by open flames or sparks at locations remote
from the site at which benzene is handled.

7. Benzene is classified as a 1 B fiammable
liquid for the purpose of conforming to the
requirements of 29 CFR 1910.108. A concen-
tration exceeding 3250 ppm {s considered a
potentisl fire cr explosion hazard. Locations
where benzene may be present in quantities
rufiicient t> produce explosive or ignitable
m}xtures are considered Class 1 Group D for
the purposes of conforming to the require-
ment of 29 CFR 1810.309.

B. Reactivity. 1. Conditions contributing to
instability: Heat. ‘

2. Incompatibility: Heat and oxidizing ma.
terials.

3. Hazardous decomposition products:
Toxic gases and vapcrs (such as carbon
monoxide).

II1. SPILL AND LEAK PROCEDURES

A. Steps o be taken if the material is re-
leased or spilled. Large amounts of water
should be used t> flush the spills. Do not
flush benzene into a confined space, such a3
& sewer, because of explosion danger. Remove
all ignition sources. Ventilate enclcsed places.

B. Waste Disposal Method. Dispasal meth-
cds must conform to other Jurisdictions]
regulations. If allowed, benzene may be dis-
posed of: (a) by abscrding it in dry sand or
earth and disposing in a sanitary land Al;
(b) 1f small quantities, by removing It to a
safe location from buildings or other tombus.
tible sources, pouring it in dry sand or earth
and cautiously igniting it: (c) if large quan.
tities, by atcmizing it In a suitable com-
bustion chamber.

IV. MONTTORING AND MEASUREMENT
PROCEDURES

A. Normil Monitoring Program: Measure- '

ments taken for the purpose of determining
employee exposure are best taken 30 that the
representative average 8-hour exposure may
be determined from a single §-hour sample
cr two (2) 4-hour samples. Short-time inter-
val samples (or grab samples) may also be
used to determine average exposure level if
& minimum of five (5) measurements are
taken in 2 random manner over the 8-hour
work shift. Random sampling means that any
porticn of the work shift has the same
chance of being sampled as any other. The
arithmetic average of all such random sam-
ples taken on one (1) work shift is an estf-
mete of the emplinvee's averioe level of
exposure for that work shift. NIOSH recom-
mends that samples be collected at & samp-
ling rate of.one )iter per minute for a
minimum of two hours. Air samples should
be taken in the employee's breathing zone
(air that would nearly represent that inhaled
by the employee). Sampling and anilyeis
should be performed by gas absorption tubes
with subsequent chemical analysis, by gas
chromatography of those areas most likely to
represent the highest airborne concentration
of benzene where employees are expcsed.
Methods meeting the prescribed a¢curacy and
precision requirements are available in the
“NIOSH Manual of Analytical Methods.”

V. MISCELLANFOUS PRECAUTIONS

A High Exposures to benzene can occur
when transferring the liquid from one con-
tainer to another. Such cperations should be
well ventilated and good work practices
should be established to avoid spills.

B. Non-sparking tools should be used to
open benzene conlainers which should be ef-
fectively grounded and bonded pricr 1o open-
ing and pouring.
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C. Employers should advise employees of
8]l plant arexs and operations where exposure
to benzene could’ occur. A few of the common
operations in which high exposures to ber-
zene may be encountered are: manufacture

GueLiNes For BINZENZ

1. ROUTES OF ENTRY
Inhalation; skin absorption, ingestion.
1. TOXICOLOGY ’

Benzene is primarily an {nhalation hazard.
Systemic absorption causes depression of the
hematopofetic system. Inhalation of high
concentratiqns can effect the central nervous
system function. Aspiration of small amounts
of liquid benzene Immediately causes pulmo-
nary edema and hemorrhsge of pulmonary
tissue. Skin absorption through intacy skin
. Absorption may be acceierated
e of Injured skin, and benzepe

which are|readily absorbed. Defatting acticn
of benzeng may produce irritation upon re-

High congentrations are irritating to the
mucuous membranes of the eyes, nose, and

erythema |or blistering. Repeated or pro-
longed contact may result in drying. scaling,
dermatitis, or precipitate development of

zene vapor or llqulq on the eye are slight.
Only at very bigh concentrations is thare

apsient injury of the epithelial cell.
with the eye recovering rapidly. Inhalation
of high concentrations of benzene may have
stimulatory effect on the central
stem charscterized by exhilara-
ous excitation, and/or giddiness.
foliowed
ness, fa

culatory

ng system of prolonged exposirse
qusntities of denzene vapor is ¢!
hportance. These efects have bear
noted t0 occur at concentrations of benrer.s
Y pot cause frritation of mucsous

morbldity are varied and vague, and no:

specific 1 benzene exposure. Subjeciive
complaints of hesdache, dizziness, and loss
of sppetite may precede or follow clinfca!

symptomojogy. Bleeding from the nose,
gums, or mucous membranes and the devel-
Oprment Of purpuric s$pots may occur as ke
condition |progresses. Rapid pulse and Jow
blood pressure {n addition to a physical ap-

- pearance Of anemia may accompany a sibs

jective complaint of shortness of breaih.
Clincial evidence of leucapenia and aneniia
are the most common abnormalities reported.

however, macrocytosis and thrombdocytopers
are also Jrequently present. Bone marrew
may appesr normal, aplastic. hrpoplestic or

hyperplastic and may not in all situations
correlate with peripheral blood findings in-

MCD 000000357

103—FRIDAY, MAY 27, 1977



Title 29—Labor -

CHAPTER XVIi~OCCUPATIONAL SAFETY

AND HEALTH ADMINISTRATION, DE-

PARTMENT OF LABOR

PART 1910-—OCCUPATIONAL SAFE'IY
AND HEALTH STANDARDS

Tomponry‘susr:hrd for NO<:¢:u-

pational Exposure to Benzene; Notice
of Hearing _
AGENCY: Occupational Safety and
Health Administration, Labor. -
ACTION :Emergency Temporary Stand-
ard; Notice of Hearing.
SUMMARY: This emergency temporary
standard (ETS) is based on the determi-
nation that clinical and epidemiological
data conclusively establish that em-
ployee exposure to benzene presents a
leukemia hazard. Therefore, a grave
danger currently exists for workers ex-
posed to this cancer hazard and it is
necessary to issue an emergency tempo-
rary standard to protect them. By this
ETS the Occupational Safety and Health
Administration (OSHA) limits employee
exposure to benzene to 1 part benzene per
million parts of air (1 ppm), as’'an 8 hour
time-welghted average concentration,
with a cetling level of 5§ ppm for apy 16
minute pextod during the 8 hour day. In
additien, the ETS requires the measure-
ment of employee exposure, engineering
controls, personal protective equipment
and clothing, employee training, medical
surveillance, work practices, and record-
keeping. The ETS will be superseded by &
permanent standard within six months.
A public hearing on the permanent
standard will commence July 12, 1977.

EFFECTIVE DATE: May 23, 1977,

FOR FURTHER INFQRMATION CON-

TACT:
Mr. James Foster, Office of Public Af-
fairs, OSHA, Third Street and Con-
stitution Avenue, N.W., Room N-3641,
Wi , D.C. 20210 (202-523-
8151), N

SUPPLEMENTARY INFORMATION:

AFPLICABILITY 6F EMERGENCY TEMPORARY
STANDARD

The accompanying document s an
emergency temporary standard issued
pursuant to sections 8(e) .and 8()
of the Occupationul Salety and Health
Act of 1970 (the Act) (84 Btat. 1596,
1599; 29 USB.C. 855, 6567), the Becretary
ofl.aborsoma'ﬂo $-78 (48 FR 25059)
and 29 CPR Part 1911. The new stand-
ard, section 1910.1028, applies to all em-
ployments in all industries covered by the
Act, Including “general industry™, con-
struction and 'mariime. Fur reasons set
out below, Uk standard dees nol APPY
to retall automotive service stations or to
operstions which uss liquid amixturss
containing 1 percent or less of ‘benzena;
however, these exempted operations
are still subject to the requirements con-
talnad o the benzene standard at 29
CFR 1910.1000.
In addition, pursuant to section 4(b)
) the Act, OSHA has determined
this emergency temporary standard
more effective than corresponding

4
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Manlards now applicable to the mari-
time and construction industries and
currently contained in Subparf B of Part
1910, and Parts 1915, 1916, 1917, 1918 and
1926 of Title 29, Code of Federal Regula-
tions. Therefore, those corresponding
standards are superseded by the new
standard in § 1910.1028.

Pursuant to section 6(c) (3) of the Act,
OSHA will shortly commence a rulemak-
tng proceeding under section 6(b) of the
Act. The emergency temporary standard
will serve as a proposed final rule, along
with other proposed requirements which
will be published in the Fxoxral RxcisTer
pursuant to 29 CFR 1911.13. OSHA will
publish an additional proposal in the
very nesar future,” encompassing those
areas of occupational safety and health
considered appropriate for the asencys
permanent regulation of bensene. This
document sets a public hearlnc on the
permanent benzene atandard begin
July 13, 1977,

The development of a permanent
standard will be conducted pursuant to
the rulemaking procedures of section
6(d) of the Act. The Assistani Becre-

tary’s declsions on the provisions of the

final standard will be based on the-entire
rooord deveimped, including public com-

ments wnd the infornial rulemaking

hearing.
KVENTS .LEADING TO THE EMERGENCY
TEMPORARY STANDARD

Benzene has long. been récognized as
& toxin affecting the hematopoletic
(blood forming) system, and a cause and
effect relationship between benzene ex-
posure snd observed blood abnormalities
hag been established for man and ani-
mals during the last 75 years. The evi-
dence indicating a relationship between
benzene exposure and leukemis has been

expanding and the international sclen-

tific community has Increasingly ac-
knowledged that worker exposure to
benzene 18 associated with an increased
risk of loukemia. Data made available by
the National Institute for Occupational
Safety and Health (NIOSH) in the last
few weeks on workers exposed to benzene

™ provide conclusive evidence that benzene

is a leukemia causing agent and there-
fore immediate action to protect workers
1s imperatize. (7)

The presert OSHA standazd for ben-
zene, Toundl Tn 29 CFR 1910.1000, Table
Z~-2, was adopted in 1971 under the au-
thorily 07 section 8éa% of the Act from
the Amerivan Raifondl Standards In.
(ANSI) Z 37.4-1969 standard,
That OSHA standard prescribes an 8-
hour time-weighted average of 10 ppm
with an acceptable cefling concentration
of 25 ppm. & sfdition, the present DeT
standard dllows excursions above . the
cefling t0 & maximum peak concentra-
{ion not to exceed 60 ppm: Provided,
That such exposure occurs for no more
than 10 minutes in any 8-hour work
period. Netther the ANSI standard nor
the resultant OSHA standard were based
on the pocsible leukemh. hazard rrom.
exposure to benrens.

In 1974, Aksoy et al. reported that,
when contrasted with the general popu-
lation, shos workers having prior expo-

* OSHA

sure to u-/ ne

creased incidence of leukemia,

in 1974, pursuant to section 32(&)

Act, the Du-ector of NIOSH sub--

to the Secretary of Labor a crt-

teria document concerning occupational

exposure to benzene which stated that

“the possibility that benzene can induce

leukemia cannot be diamissed.”(3) How-
SH recommended retention of

lmll & significant in. -

ppmum jured over a 10 minute period
wh soommendation warnot based on
benzene's tenthl leukemis hazard.

- In a letter to the Secretary of Labor,

dated ApTll 33, 1976, the United Rubber.
Cork, Linoleum, -and Plastic Workers of

America urged -that an cy tem-
poTary s d me'uhunz occupational
exposure to ben s be issued (42), The

request whs denled on May 18, 19768 by
- :.z‘\:;x Be ary of Labor William J. Usery
Less than 1 year ago, the National
Academy. of B8ci under contract
with the United States Envirorfmental
Protection Agency, reviewed the litera-
ture concerning health effects of benzene
exposure. (4) The Academy con
that bensene must be conside
suspect leukemogen.
In A.umut 1976, NIOSH submitted to
pdated criterla document
which ne sed its earlier assessment of
1974. (5) On|the basis of a review of old
studies and new data, NIOSH concluded
that benezene was leuka:nozenlc. This re-
port further pointed out that “it is ap-
parent from the Hterature that benzene
leukemia continues to be reported.”
NIOSH, therefore, recommended that, -
since no safe level for benzene exposure
.could be estahlished “no worker be ex-
posed to benwome In excess of 1 ppm In
afr”, publication of the up-

8s &

Wi

dated criteria document, the Director of
NIOSH recommended to the Assistant
Becretary of Labor, by letter dated Octo-
ber 327, 1976, that OSHA publish an
emerg emporary standard for-ben-
zene establishing the exposure level at 1
ppm. (6) Based on the Information sup-

plied by NIOBH, OSHA 1ssued on Janu-
uary 4, 1977| voluntary *“‘Guidelines for .
Control of O pational Exposure to
Benzéne,” recommending that exposure
to benzene in air not exceed an 8-hour .
_time-weighted average of 1 ppm in any
“8-hour éhttt of a 40 hour week. (44)

1977, NIOSH informed
OSEA that w rkp!soe. environments had
bem!oundmst. Mary’s and Akron, Ohfo

ufficient number of employees
mu;oen PO L0 benrzene for a num-
!acﬂ.ltate an dpidemiologi-

tal stud:yd h alth risks. (45) The work-
_site was .a Pliofllmm manufacturing plant
owned _... Tire and- Rubber

Conpaay. conclusions of
the _epidemjo cal study NIOSH con-
ducted of the pliofilm workers were

» OSHA on April' 18, 1977,
V) The KIOBH datp demomstrated an
Inctdsnos of le in workers exposed
tobenwche that was at least five tines the
g:tdau.tmd 8. NIOSH concluded
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quantities of benacne could be absorbed
to the case of injured skin. Moreover]
absorption of benzene by t.benklnmbo
significantly accelerasted when bensene
pmsentlnamlxtmorunoonwnmt
tn solvents known to be readily absorbed,
mch a3 toluene and xylene. (48) -
The bensene

.body where, because of its liposolubllity,
it tends to accumulate i various body
organs in proportion to their fat content.
Upon removal from benzene exposure,
the conocentration of bensene in the ex-
pired breath follows an exponential de-
ocay curve, reflecting removal of benzene
from various body compartments. Elimi-
nation via this route has been estimated
to range from 12 to 50 percent of the total
amowrt of benzene sbsorbed in humans,
A fraction of the ahsorbed bensene is
eliminated in an unchanged form, pri-
marily in the expired alr and, to a mini-
mal extent, in the urine. The remainder
of the absorbed bengene is metabolized by
enzymes contained in the liver and ultd-
mately to derivatives which are more wa-
ter soluble thereby facilitating their
removal by the kidneys. A first interme-
diate in the blotransformation of ben-
zene iz belleved to be benzene epoxide, &
highly reactive intermediate and one of
several candidates suggested as the, ac-
tive agent responsible for benzene's mye-~
lotoxie effects. Phenol, and to & lesser
extent, hydroquinone, pyrcatechol, and
phenyl-mercapturic acid are the primary
metabolites of benzene found in urine.

B. Acute effects. Exposures to high-

concentrations of benzene produce an gl-
most immediate effect upon the central
nervous system. Benzene concentrations
of about 20,000 ppen are fatal within
minutes, with death occurring from
acute circulatory failure or coma, with or
without convulsions. Milder exposures
produce a period of nervous excitation,
euphoria, headache and nauses, followed
by A period of depression which can re-
sult in cardiovescular collapse and/or tin-
consclousness, The oocurrence of none
specifit nervous disturbance as an after-
eftect of acute exposures is dependent on
duration of unconsciousness and/or
_severity of circulatory failure. Breath-
-JTesspess, bervous {irritability, and un-
steadiness in walking have been observed:
to persist for a perlod of several weeks.

Inhsalation of still lower concentrations -

(250-500 ppm) ylelds signs and symp-
toms of mild polsoning, characterized by
vertigo, drowsiness, headache, and nau-
see. Rapid recovery from thesc

sympltoms
usyally occurs. tonowinc ceasation of.

exposure,
Direct conb&cr with tho Nquid . mw
catisa erythéma and blistering. Prolonged
or repeated gkin contact, even with small
quantities of benzene, has béen 580C3~
ated with the devewpment of a dry,
scaly derma,tltla ér with mondary m-
factions,
- ¢ CRromic cﬂects Bemenq exerts a
primary toxic effect (n the bone Liarrow,
tha major blood forming om Long

terta exposurds to low om:umm
Ponkane have Hedn obeervéd to
tnitiad ulan' effeet on th blood-
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fomln:ﬂwL w) followed -
by M . and fatty .
d!nicdb an initial M-

dmlntheredblood
eelu white blood oells, or platelets, s
nen.withprwreulon exposures are
ocontinued, to aplastic anemis (lack of
functioning of bone marrow), leucope-

(decrease in platelets), or mncytopenn
{decrenss in all fn the peripheral

exist with or without the physical signs
or symploms of fatigue, vertigo, head-
ache or excessive bleeding.

Tho following studies are representa-
tive, although by no means all fnclusive,

‘o¢ the published literanture on the chmnle

effocts in humans of benzene expos

These studies do however ﬂlustrabo the
diversity and variability of effects whlch
dominate the literature on chronic ben
Lene exposure.’

1. Blood dyacradaa Greenburg and
coworkers' investigation in 1939 of 332
pressmen in three rotogravure printing
plants was one of the earliest, compre-
hensive studies of benzene poisoning.(8)
In addition to physical examinations, in-

cluding medical and occupational histo- -

ries and laboratory tests, workplace alr
samples and chemical ansglysis of ink sol-
vents and thinners were performed {n an
attemapt to provide a correlation with
medical findings. Alr samples (48) re-

vealed benzene concentrations ranging’

from 11 ppm to 1060 ppm for 3 planta.
Five workers with the most severe

benzens pcisoning expressed nQ subjec-

- tive' complaints and physical examina-

tion revealed negative findings. The gigns
o' “poisoning” included a reduction in
the number 0( erythrocytes, leucocytes
a1id platelets..

QGreenburg stated that: ‘“These And-
ings {llustrate the well-known fact that
the effects of benzene may be persistent
and’ also suggest that even before biood

changes are apparent, procesases may
have been initiated that will continue to

ceptibility. although dat& on personal
monitoring were not available. -

In the same year, Mallory et al. re-

ported post-mortemn findings in 19 case
studies of workers with a history of
chronic exposure to benzene.(8) Expo-
sumvarledtromamonmwnym
but no ‘exposure levels wers avall-
able. The authors indicated that sig-
nifitant chinges

poletic “xystem mcluum( bons. marrow,
itver, spleen tymph nodes. Of
the 19 case studles, six exbibifed hy-
poplasia of tbe bone marrow (decreased’

i
|
|
: cluded ﬁa $0 benrene \mdc,
uom produced diverse
mhﬁon\

m 1048 m and Elkins Investigated
an artif leather plant in Massachu-
sotts in W & man who had been em-
ployed as s coating machine operator for
12 years died of what was diagnosed as
fsoning.(10) The subject hsd
b o 8 e e

or
workers u"e st

Mnhrcunponen

of the 16 employees with

blood abnormalities worked in the same
coating a8 the deccased man, De-

spite this| evidence of blood abnormalf-

ties from |the laboratory tests, none of

t-haﬁl examinations revealed

© In an epidemlologwd investig
'Aksoy et al compared the h emu.&ological‘um'
findings

a2 jeukemis. The suthors gou- lastic
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clinics, or from a canvass of the pub-
lished literature reporting case histories
of - individuals diagnosed with leukemia.
In lieu of quantitative, individual ex-
posure data, subjective evaluations of
intensity of exposure have been utilized.
The epidemiological evidence has been
derived from either the determination of
the frequency of chroni¢c benrene ex-
posure among cases of lJeukemia or from
the determination of frequency of, or
mortality from, leukemia among employ-
ees of work shops that utilize benszene.
In other words, in the first method the
leukemia is the constant factor of all
case studies and the benrzene exposure
1s the variable; while the second method
is the reverse, that is, the benzene ex-
posure is the constant factor while leu-
kemis 18 the variable.

Vigliani and Saita, in thelr review
of 47 individuals suffering from benzene
hemopathy between the period of 1942
and 1063, presented clinhical and labora-
tory accounts of gix cases, 8ll of whom
were diagnosed as having haemocyto-
blastic leukemia. (27) The period of ex-
posures of these individuals to either
resins, inks, varnishes, or glues contain-
ing varying concentrations of benzene
ranged up to 19 years. Data on the con-
centrations of benzene in the workplace
environment, with one exception (190~
660 ppm) were not available. Although
information on previous occupational
histories or medical status prior to the
final diagnoses were also not avallable,
the authors stated that “attribution of
the cases (of leukemia cited) to the ex-
posure cannot be doubted.” During the
years 1962-1963, when there was sharp
rise in the incidence of leukemia among
workers exposed to benzene which coin-
cided with an increase in number of
bengene poisoning cases for this period.
the risk of acute lenkemia was estimated
to be about 20 times greater than the
risk for the general adult population.

‘Twelve years following the Vigliani
and Saita study. Vigliani and Forn{ ob~
served that in the rotogravure industry,
no new cases of aplastic anemia nor of
leukemia were found among workers ex-
posed solely to toluene after this solvent
was substituted for benzene in 1064.
(15) However, these authors noted in
1974 that cases of benzene-induced leu-
kemia with long latency periods may
still be occasionally observed. (50) These
tmvestigators also observed that workers
exposed to toluene did not exhibit chro-
mosomal aberrations, & finding seen in
employees who work with benzene.

Bixteen (16) cases of various forms of
leukemia developing from long term
exposure to bensene were reported by
Tareef et al. (28) The duration of ex-
posure ranged between 4 and 27 yesrs.
However, no exposure concentrations
were reported. In contrast to data pre-
viously reported in Italy and Turkey,
the authors found evidence of chronic
leukemia. Acute leukemia accounted for
only 6 of the 10 cases. Three of the six
acute leukemiss were disgnosed at 2, 4
and § years following cessation of ben-
sene exposure, Pour of the acute cases
underwent a definite period of hema-
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tologic shifts ranging from anemis or
leucopenia.. t0 saplasiic anemis and
spannifig- 8*pefiod ‘of 3 to 10 years. Of
the 10 chronic cases reported, none of
the patients had hemocytopenic changes
prior to the onset of leukemia.

Aksoy et al. reported the deaths, due to
leukemia, of four Turkish shoemakers
resulting from their exposure to-bensene
for ranging from € {0 14 years.
(239) At the time of the study. air con-
centrations were found to be between
150-210 ppm of bensene. Previoua oce
cupational exposure date was not pro-
vided. Two of the four patients devel-
oped acute leukemia approximately two
and three years after the occurrence of
aplastic anemia although the other
two did not. . : ’

Adding 6 new cases of leukemis as-
soclated with exposure to benzene to 26
previously found, between the years
1867 and 1973, Aksoy et al. observed
that with the exception of one case of
chronic myelafd Jeukemia, all had

.varfous forms.of acute leukemia. (30) A

preceding period of pancytopenia was
reported present in almost 25 percent of
the cases, and the interval between the
pancytopenic period and the onset of
leukemia varied from 6 months to 6
years. Often the clinical findings and
blood picture improved considerably be-

fore leukemia wsas diagnosed. Dyring an ‘
8 year period of observation, the inci-’

dence of leukemia among shoe-workers
chronically exposed to benzene was
calculated to be more than twice that
experienced by the general population
(13.56/100,000 vs. 6/100,000).

Browning tabulated from published
studies 61 cases of leukemias among
workers exposed to benzene at various
concentrations. (31) The majority of
cases were of the myeloid series. Brown-
ing noted that ‘“benezene leukemia is
frequently superimposed on a condition
of aplastic anemia, but can develop with-
out & preceding peripheral blood picture
characteristic of bone marrow aplasia.”
She also noted that the transition from
aplastic anemia to leukemia was not un-
known in the ideopathic forms of leu-
kemias.

DeGowin (32) and others (Vigliani &
BSaita, Tareff, Aksoy etc.) observed that

the development of acute leukemia in.

some individual cases was preceded by a
latency period of up to 16 years following
cessation of exposure to benzene. Some
of the ceses underwent what was con-
sidered to be a preleukemic period, which
was characterized by leucopenia, anemia,
throm aplastic anemia, pan-
cytopenia or a combination thereof.
Other cases developed leukemia without
any evidence of anemia. According to
Vigliani and 8aita, the time delay “does
not permit ua to attribute the disease to
the persistence of benzene in the bone
marrow". (27) They suggested, however,
that “on the basis of the initiation-pro-
motion theory of the induction of neo-
plasms, we might regard benzens as an
initiator of the leukemia process, but we
have no suggestion of a possible pro-
moter.”

Based on the hypotheals that the riak

of leuk , WS T among workers
who expased {0 benzens and medi-
cal x- et al. conducted o
retrospective- epidemiological investiga-

as definfte or probahle
b “:tweenolfo&mdlog"lmdm-
iding, time onset thed!s-

‘with solvents were located in
and non-exposed radiation areas
and were considered too far from the A-

hanced risk. Accepting the
source of error inherent in the method
which used_to collect the data, the
results this study nonetheless rein-
force the observation that an increase
in leuk existed tn that portion of

the population exposed to radiation and
employed in an occupation where sol-
vents used, especially benzene or
where to medical x-ray
occurred,

Thorpe, then Associate Medical Direc-
the Exxen Corporation, on the
other -hand, reported that the incidence
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tion through the skin may be enhanced
when it occurs {n combination with other
solvents. (48) Once absorbed, the ben-
gene 1s distributed throughout the body
by the blood.

C. Notification of use. The standard
requires employers to notify OSHA of
the location of workplaces in which ben-
rene is used and to describe the condi-
tions of use and protective measures in
effect. This requirement is designed to
sssure compliance during the effective
period of this ETS.

D. Monlitoring of exposure. The stand-
ard requires employers to monitor each
workplace where bensene is present to
determine employee exposure. Such de-
terminations may be made by monitor-
ing and measurements‘which are rep-
resentative of each employee’s exposure
to benzene over an 8-hour period. Actual
messurements of alrborne concentra~
tions of benrene are rpquired in order to
determine employee exposure to benzene.
However, employers do not have to meas-
ure the exposure of each individual
employee,

Where the initia]l measurements mvee.l
benzene exposure to be above the permis-
sible exposure limit, monthly monitoring
is required. Measurements which reveal
levels of exposure to benzene below the
permissible exposure limit require quar-
terly monitoring.

The results of the exposure measure-
ment program determine what further

. action must be taken by the employer. In

addition to monthly monitoring, meas-
urement of exposures above the permis-
sible exposure limit require the employer

“to institute controls to reduce the ex-

posure to or below the permissible ex-
posure limit. A monlitoring requirement
18 necessary in the ETS to reduce em-
ployee exposure.

In establishing the monitoring and
measurement requirements of this stand-
aird, OSHA has considered the impor-
tance of such activities to identifying ex-
posed employees and thelr levels of ex-
posure 50 that appropriate protective
measures may be taken. OSHA has also
considered the question of the feasibility
of immediately complying with the mon-

. ftoring requirements specified.

Performing the required measurements
of employee exposure to benzene will
generally involve the use of portable bat-
téry-powered air sampling pumps worn
by the employee during the sampling
period, charcoal tubes for absorption of
the benzene, and access to appropriate
laboratory facllities for subsequent anal-
ysis of the charcoal tube samples. The
laboratory analysis would usyally be per-
formed using gas chromotfographs, a
technique commonly avaflable {n analyt-
fcal laboratories and utilized for the
analysis of a wide range of air contami-
nants found in samples of the workplace
environment and general community.
The standard provides that the initial
sempling must be conducted and re-
sults obtained within 30 days of the ef-
fective date of the standard, which would
be almost 650 days following publication
of the standard. The standard does not
require a separate measurement for each

affected employee. It requires only that
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sufficient meagurements are obtalned to,

be representative of the exposure of all
affected employees.

OBHA notes that the monioring re-
quirements will arige -principally tn the
industries engaged in benzene produc-
tion, gasoline production, and related
chemical industries, These industries are
generally regarded to be at the forefront
of all industries with respect to existing
industrial hygiene and occupational
health programs, Many of the employers
in these industries have extensive pro-
fessional and technical staffs and estab-
lished employee health programs which
include periodic measurement of em-
ployee exposure to benzene. Thus these
employers dre expected to have little
dificulty in complying with the monitor-
ing requirements of this standard. Some
of these employers have had to acquire
much of the apparatus and equipment
required for measuring employee expo-
sure to benzene tn order to comply with
other occupetional health standards pre-
viously lssued by this Agency. For ex-
ample, those employers engaged in man-
ufacturing or use of vinyl chloride and
polyvinyl chloride and employers en-
gaged In the operation of coke ovens—
one sourte of benzene production, will
find that much of the effort made earlier
in complying with the standards for
vinyl chloride and coke oven emissions
will be applicable to the requirements
under this standard for measuring em-
ployee exposure o benzene,

There are approximately eight manu-
facturers of suitable sampling puraps.

~Whtile it is not possitle to know the total

number of pumps immed{ately available
from these manufacturers, one of the
majfor manufacturers has indicated an
abflity to deliver 200 immediately snd
800 within 45 days. That manufacturer
estimated that the entire industry is
capable of delivering up to 2,000 pumps
in no more than: 60 days from now.
OSHA believes this capacity is adequate
to meet the additional needs of empicy-
ers who do not presently have a sufictent
number of these sampling pumps, More-

" over, the standard does not require that

the employer own the equipment and do
this monitoring himself; the utilization
of consultants or contractors is another
choice available to many employers.

For the above reasons, the Assistant
Becretary concludes that the monitoring
and measurement requirements of thk
emergency standard are feasible,

E. Methods o/ compliance. The stand-
ard requires employee exposure to ben-
zeae to be reduced to 1 ppm by engineer-
Ing controls, work practices and respira-
tory protection. The emergency standard
refiects a preference for the use of engi-
neering controls, work practices and,

.where possible, substitution because of

the greater rellability of these control
techniques. (See, for example, the stand-
ards on vinyl chloride, §1910.1017, and
coke oven emissions § 1910.1029, and the
reasons given therein.) .,

Thus, employers are required to in-
stitute feasible engineering controls and
work practices ms soon 8as possible to

reduce employee exposure to or below the
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permizsible expomire limits, In opera-
thone eogineering controls and
work | ez do not completely reduce
e the permissible level, they
must still be implemented to reduce ex-
posures to the lowest practicable level

for comp! with the ETS. For ex-
ample, there are several manufacturers
of alr-p respirators for use
against benzene. One of these manufac-

tridges more than normal order require-
ments, can| deliver more than 250,000

cartridges per month, and is presently
increasing produ capacity for this
type of resp Additionally, OSHA s
aware respirstors are currently

e 150,000 employees affected
andard would have to be fur-

ded and the ability of the

irator

to supply promptly on receipt of order
additional respirators needed to comply,
OSHA concludes that the respirator re-
pt this standard are feasihle.

F. Medical surveillsdce. The standard
requires employers to institute a lmited
program of medical surveillance for all
employees exposed to benzene. The pur-
poses of these medical surveillance re-
quirements are to determine the effects
of exposure on the blood forming systems
of the employees, to detect blood abnor-
malities, and to ensure that gymptoms of
overexposure to benzene are recognlzed
fhle. The standard pro-
is medical testing shal]l be

standard and quarterly
o medical surveillance re-
limited to those minimum
red necessary for the emer-
geney standard. (41) The standard also
requires a medical history to be taken
for every employee who may be exposed
to benzene, .

Facilities for performing such routine
blood tests are remdily available in all
parts of the country and OSHA has con-
cluded that compliance with this imited
medical testing requirement is immedi-
ately feasible. )

cD 0000002
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VI. ENVIRONMENTAL AND Economc-
Iapacts

The Natlional Environmental Policy
Act of 1969 (42 U.S.C. 4321 et seq.) and
regulations issued thereunder (29 CFR
Part 1899) require that Federal agencies
eir proposed major actions to
¢ whether & signifcant impact

regulation of occupational exposure to
benzere will be prepared and made avail-
able as uired during the rulemaking
proceedings under section 6(b) of the
Act. Because of the emergency nature of
this st lard, no environmental impact

made ava nble »riar to the promulgativn
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“Director” mesns the Director, Na-
tional Inmtitute for Occupational Bafety
snd Health, U.8. Department of Health,
Education, and Welfare, or designee.

“OSHA Ares Office” means the Ares
Office of the Occupatlonal Safety and
Hesith Administration having jurisdic-
tion over the geographic area where the
employer's establishment is located.

(¢c) Exposure limits ~(1) Permissible
airborne exposure limits. (1) The em-
ployer shall assure that no employee is
exposed to an airborne concentration of
benzens in excees of 1 part benzene per
million parts of air (1 ppm), as an 8-
hour time-weighted average.

(i) The employer shall assure that
no employee 1§ exposed to an airhorne
concentration of -benzene in excess of
5 ppm as averaged over any 15 minute
period.

(2) Dermial and eye exposure limit,
The employer shall assure that no em-
ployee is exposed to eye contact or re-
peated skin contact with benzene.

(d) Notification of use. Within 30 days
of the effective date of this section, every
employer who has a place of employment
where benzene Is present, shall report
the following information to the nearest
OSHA area office for each such estab-
Iishment:

(1) The address and location of erch
establishment where employes exposure
to benzene occurs;

“(2) A brief description of each proc-
ess or operation which may resuit in
employee exposure to benzene;

(3) The number of employees engeged
i each process or operation which may
result in exposure to beniene and an
estimate of the frequency and degree
of exposure that results; and

(4) A brief description of the employea
safely and health program as it relates
to limitation of employee exposure to
benzene.

(@) Erposure monmitoring and meas-
urement.—(1) Initial monitoring. )
Each employer who has & place of em-
ployment where bensene is present,
shall monitor each such workplace and
. work operation to determine the airborne

concentrations of benzene to which em- .

ployees may be exposed. This determina-
tion shall be made by monltoring and
measurements which are representative
of each employee’s exposure to benzene
over an §-hour perfod.

(1) Each employer, who has a place

of employment {n which benizene is pres-
ent, shal] inspect esch workplace and
work operation to determine if any em-
ployes may be exposed to benzene
th.rough eye contact or repeated skin
contact.

(2) Frequency of moniloring. The
monitoring required under parrgraph
(e) (1) of thiz section shall be conducted,
and the results obtained, within thiny
days of the effective date of thia section
and thereafter repeated qusrterly for
employees whose exposure is found to be
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leas than 1 ppm, and monthly for thoss
empioyees whose exposure Is found go
be in exdbsl pi-tle permissible exposure
Imit. - The employer shall continue
monthly measurements until at least two
consecutive measurements taken at loast
seven (1) days apart are below the per-
missible exposure limit, and therealter
the employer ehall measure quarterly.

(3) Adgditional monttoring. Whenever
there has been a production, process, or
control change which may result in new
or- additional exposure to bensene, or
whenever the employer has any other
reason to suspect a change which may
result in pew or additional exposures to
benzene, additional monitoring which
complies with paragraph (e) (1) of this
section shall be made.

(4) Employee notification. (1) Within
5 working days after the receipt of mess-
urement results, the employer shall no-
tify each employee in writing of the
exposure measurements which represent
that employee’s exposure.

() Where the results reveal the em-
Ployee’s exposure to be over the permis-
sible exposure limit, this notification
shall also Include the corrective actlor”
being taken to reduce expostre to or be-
low the permissible exposure mit.

(8) Accuracy o/ measurement. The
method of measurement shall have an
accuracy, to § confidence level of 85 per-
cent, of not less than plus or minus 23
percent for concentrations of benzene
greater than or equal to 1 ppm.

(6) Bmployee exposure. For the pur-
poses of this section, employee exposure
is that exposure which,é would occur if
the employee were not using a respirator.

(1) Methods of compliance. The em-
ployer shall control employee exposures
to alrborne concentrations of benzene to
or below the permissible exposure lmit,
and shall protect against employee ex-
posure to eye or repeated skin contact
with benzene, by engineering controls,
work practices and personal protective
devices and equipment, as follows:

Tanex I

t.
ork gractices. The employer shall
each work area in which ben-
present and shall institute, as

practice
and shall Include, among other things,
the following:

{) Limiting access to work areas
where benzene is present to authorised
personnel only;

(11> Brohibiting smoking and the con-
sumption of food and beverages in work
areas where benzene is presgent; and

(3 |Establishing good melntenance
eeping Including the prompt
of spills, repair of leaks, ete.

(3) Respiratory profection. Whenever
engineering and work practice controls
which be instituted are not sufficient

missible exposure limit, they shall be used
to reduce exposurse to the

ators.—(1) Required use.

| used where required under this
section |to reduce employee exposure to

employee uses the respirator provided.
.The employer shall select respira-
i among those approved by the
Institule for Oscupational
-d Health under the provisions
Part 11,

RESPIRATORY PROTECTION FOR BENYINE

Concentration of benzene
or condition of use

. Respirator typs

(a) Less than or equal to 10 ppm____. (1) Cheml cartridge respirator with organie
vapor cartridges and half mask; or (2) Any
supplied respirstor with half mask.

(b) Less than or equal to 80 bpm .....

Chemltcel cartridge rator with organie
vapor cartridges and mrlmceplm: or (2) Any

supplied air respirator with full facepiece; or

N < (3) Any organic vapor gus mask; or (€) Any
salf-contained breathing apparstus with fuil
faceplece. ‘ :

(c) Less than or equsl to 1,000 ppm... (I)
(d) Less than or equal to 2,000 ppm...

{e) Lees than or equal to 10,000 ppm..

positive pi

1)
1)

ar 2)

helmet,

Bupplied sir respirator with half mask in
eszure mode.
alr respirator with full facepiecas,
hood, In positive pressure mode.
alr respirator and auxillary self-

8uppli
Suppll

contained facepisce In positive pressurd mode;

n circult self-contained breathing

spparatus with full facepiece in poeitive pres.
sure mode

)
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Any o ic vapor gss mask; of {2) Any self-

et‘mtalnod breathing apparatus with full face-
plece.
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{a) Receive an exphna.uon of the
measurement

(b) Obgerve all stepa ‘related to the
measurement of alrbarne concentrations
of benzepa porforued nt the nlace of ex-
posure; and

(¢) Record tha recults obtained.

(n) Effective date: This section shall
hecoms effective May 21, 1977,
. (0) Appendizes. The ln.formatlm con~

tained in the appendixesis not intended,
by itaelf, tn create any additional obliga-~
tions not atherwise imposod or to detrwt
from any existing obligation.

'S, SUBSTANCE IDENTIFIGATION -

ArPINDIX A—8UBSTANCE Barsry Dats BAxsr

greatsr than 1% bY volume, or tho benzans
vspOr releasad by any euch liquids.

4. Afrborne. 1 part of banrsne vapor per -

milllon parts ¢ alr (1 ppen); time-wsighted
average (T'WA) for sn 8-bour workday for
& 40-hour week, with a catling’concsntration
of § ppm.

2. Dermal. Bye cantast add repeated skin
contact with liquid bensene shall be pro-
hibited.

O. Appesrance and odor. Benrene is & cienr,
colorless liquid with a pleasant, awset odor.
The odor“of bensens does not provide ads-
quste warning of its harrard.

I HEALTH HALARD DATA

A. Wayz in whioh the banxene affects your
health. Bensend can sffect your health if you
inhale it, or if it comes in contact with your
skin or eyes. Benrane may aled be harmful
U you happen to swallow it

B. Effecta of overexposuve. 1. Bhort-term
(acute) overexposure; If you are oversx-

tts odors are
msy fsel breathlese,
7 Jou may ex-
noue. snd respira-
tory tract. You may develop e
feel dizay, nauseous, or axperience
ness in welking. savmcxpmuresml.ylud
to convulsions,
3. Long-tetm (chronic) exposure: Re-
psated and prolonged oxponnn of benrzens
haadachae,

ness, shortness of breath, mdurxmublood
disorders, including Jsukemis,

HL PROTICTIVE CLOTHINO AND BQUIPMXNT

A. Respirators. Resplrators are required for
those operations {n which engineering con-
trols or work practice controls are not avail-
able t0 reduce exposurs to the permissible
level. I respirators are worn, they must have
& National Institute for Occupetional Bafety
and Roalth (NIOGH) seal of approval. If you
experience difficulty breething whils weare
ing & respirator, teil your employer,

B. Protective Clothing. You must wesy im.
pervious protective clothing (such as boots,
gloves, sleeves, aprons, eto.) over any parts
of your body that could bo repeatedly ex-
powsd {0 liguid bensune,

O. Eye ond Fooe Protectiom. You must
wear splaah proof asafety goggles if 1t is
possible thet bensgene may et into your
oyes. In addition, you should wesr & face
shisld If your face could De splashed with
bensene lquid.

PROPOSED RULES

I¥, AMMGRNCY AND TIRST AID PROCEDURES

A. Bye and face exposure. If benzene Is
splsshed in your eyrs. wsah it out tmmedi-
aulyvnthumsmunmxnw Call &
dootor a8 soon 88 possible.

B. §kin exposure., nbomnnouq;uhdon
your cf or skin, remove the ocon-
taminsted clotding and wesh the epoesd
skin' with large smounts of Witer And soap
iromedintely. Wash contaminated clothing
before you wear it sgain. -

0. Bthng. It you or any other person
breathey In large amounts of hensane, get
the exposed person to frah afr a¢ onoe.
Appxyutwcm:upmuonubmwm.m
stopped:. Osll a doctor as 300n A8 pomsidle,

D. Swallowing. If bensens has bean swale
lowsd and the patient is conscious, do not
induce vomiting. Call a doctar lmnudhﬁu.

- Y. MEDICAL EXQUIRENENTS
uy'cumo:pooedzobemenowurdm-
ploysr & réQuired to prpvids the following
medlcal procedures within ;hl.nydsyno‘tho
effective date of this standsrd, cousis of
a medicad histary and labarstory testa. Thess
tents shall be provided without cost to you.

VIZ. ORSERVATION OF MNONTTORING

‘ ' 27477

Oravity (water=1) :0.879,
Density (alr=21) ‘:3.9.
Point: 8/8 O (43F). :
mnaoo;::n 1756 mm Hg.

poration Rate (sthec=1) :94.
PPRarance and Odoe: Olear,
¥ith & dlstinative Fweot odor, )
, , Dava
1. Fisah Point (Gloesd oup) : —11 0

Temperature: &8¢ O

te Timits in Alr, %byvmano
Lower: 18% Uppecr: T1%.

4. Extinguishing Media: Carbon dloddl.
dry chemicel, or foam.

8. 8; PFire-Pighting Procedures: Do not
use solid stream Of water, since stream will
scatter and spreed fire. Water-apray can be

used to kesp fire expossd containers oool.
8. Un fire and axplosion hagards:
Bensene |8 & flammabdls Uquid. Its vapors
can K explosive mixtures. All ignition
sourcas must bs ocontroliad when benzene
is used, od, o stored. Where liquid of
VApor may be relsased, such_ sreas shall be

. constdersd as hawscdous locations. Benszens

Your employer i3 required to
meuuremnta that ere represantative of
your' e to benzene snd you are en-
titlsd to observe the monitoring proocedure.
You are entitled to receive sn explanation
of the messurement procedure, obesrve the
steps taken in the measursment
and to record the results obtained. When the
moaitoring procedurs is taking place in an
Area whers respirators or personal protective
clothing &nd equipment are required to be
worn, you must also be provided with, and
must wear the prowcun clothing and
equipment. -

Y1 AOCESS TO RECORDE

th or your represectative are entitled to
see the yecorda of measurements of your ex-
posurs to bensens upon request to your am-
ployer. Your medical examination records
ux‘bommkhedtoyourphynmnuponn-
Queat, to your employer.
n.mommmunvu,nmm

STORAGK

Benzene uqum 2 hiphly ﬁammablc. s
should be stored in tightly closed containars
1n.a cool, well ventilated ares. Bentene YAPOY .
mey form explosive mixtures -in air, All
sources ¢f ignition muat be controlled. You
should uge non-sparkifg tools when opening
or closing benrens containers. You muss
ground of bond metal bensine containers.
JFire extinguishers, where provided, must be -
readily avaliable and you should know where
they are Jocated and how to operste them.
Bmoking 18 probibited in areas where ben-
zens is used or stored. Ask your supervisor
where benzene is used on your work area and
for sdditional plant safety rules.

APPENDIX B—BUBSTANCE 'I‘:cmrm
Gumriees -

BENEANE -
£. PHYRICAL AND CHEMICAL DATA .

A. SBubstance Identificstion

1, Synonymas. Bensol, benzole, coal naptha,
ecyciohexatriene, phene, phenyl nydride, py-
robanso{, (Benxin, petroleum ULenzin, and
bensine, do not contain benrsens).

3. Formula. C8BS (CAS Registry Number:
0000714%3)

B. Puysical Date

1. Boiling point ('160 mm Hg):
(1760) .

01l 0

vApOI'S ArY heaviar.than alr; thua the vapors
IAY travel slong the ground snd bs ignited
by open flamen or.sparks at locations remote
from the site at which bensene is handled.

7. Beneane is classified a8 & 1 B flammable
Uquid for the purpose of conf to the
requiremsnts of 39 CFR 1910.108. A concen-.
tration ax 3280 ppm Is considersd &
potential fire or explosion basard. Locations

where berzene may be present in quantities
suficient to produce explosive of ignitable
mixtures ocon&idered Olass 1 Group D ftot
the p of conforming to the require- .
Dsent of 29 CFR 1910.800,

B. ty. 1. Conditions ooumbuunc

to instabllity: Heaat.

2. In mpsubmty Heat and oxidizing

materiale,

3. Hamrdous O tion produots
Toris ¢ and vapors (such as esrbcn
monoxids) .,

m. AXNS LEAX PROCROURES

A, §teps to be taken if the material {s re-
leased or \spilled. Large amounts of water
should be| used to fiush the spilla, Do not

filush be ¢ into confined , such u .
* sawer, use of explosion danger.

move all tionk sources. Ventilate melo.od
plsces.

B. Waste Dispossl Method. Dispossl- methe
ods must comform to other jurisdictional
regulations. If allowsd, bensane may. Be dis~ °
posed of: {a) By absording it in dry sand or
earth and|disposing In & sanitary land

'(b) If small quantities, by removing it to 8

safe location from buildings of other com-
bustible agurces, pouring it in 4ry sand ot
earth and cautiously igniting it; (c) if large
quantities, by atomixing it in a suitabls
combustion chamber, ° !

I¥, MONTYORINUG AND MEASORKMINT

A. Normal Monitoring Program: Masssure~
menta taken for the purposs of datermining
smployes exposure ere best taken such that .
the repressntive average 8-bour exposure
may be determined from a single 8-hour
sample or [two (2) 4-bour samples. 8hort-
time intarval samplea (or grab ssmples) may
also be used to determins aversge exposure
level 1f & minimum of five (8} measursaments
s takan in s random msnner over the 8-hour |,
work uhm[ Random sampling means that

|
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