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BUMMARY: This emergency temporary
atandard (ET8) isbesed on the determi-
nation that clinicel end epidemiological
dnts conclusiyely establish that em-
ployss exposure to benzene presents a
leukerals hszerd, ‘Therefore, a grave
danger currently exists for workers ex-
posed to thii cancer hazard and it 1s
necoasary to isaue mn emergency tempo-
rary standard to protect them, By this
FTB the Occupstimmal Safety and Health
Adminixtration (OSHA) lmits employee
exposurs to benzens to 1 part benzene per
millton partsof adr (1 ppm), 25 au 8 hour
tims-welghted average concentration,
with » calling level of § ppm for Ny 15
minuts period during the 8*hour day. In
addition, the IYS requires the messure~
ment of employee exposure, engineering
controls, personal protective equipment
and clothing, employee training, medleal
survelllance, vork proctices, and record-
Yeeping. 'The ETH will be superseded by 8
ent stanndard within stx months,
A pohlle hesring on the permanent
atandard wil commence July 13, 1977,

FFFRCTIVE DATE: May 31, 1977,

POR FURTEER INTFORMATION CON-
TACT:
LT, James Foster, Ofice ol Public Af-
isirs, OBHA, Third Strect and Con-
sitfution Avenus, N.W., Room N-3541,
vrashington, P.C. 20210 (202-823-
8151).

BUPPLEMENTARY INFORMATION:

APPLICASILYTY OF RMIRGINCY 'TEMPORARY
BTANDARD

Ths socompanymg document 8 an
ererquncy temporary standard issued
purspant to soctlons 8(e) and 3o
of \he Ocoupatimal Bafety mnd Health
Act of 1070 (tha'Act) (34 Stat. 1306,
1643: 39 UBC. 855, 657), the Becretary
of Labor’s Order Xo. 578 (41 FR 25059)
and 29 CPR Part 1911, Tha new mtand-
ard, aection 19101028, applics to all em-
ploymenta in adl industriss covered by the
Act imcluding “general industry®, con-
rtruction and marltime. Por ressons seb
out balow, thie dandard dosa not apply
to retall mutomolive service stations or to
operations ~which- s~ Uquid -mixtures
containing | percent or less of benxene;
howeyer, theso exemptad operations
are still subject to the requirements con-

tn the benrens atandard at 20
CFR 1910.1000,

Ia addition, pursusnt to section 4(b)
(1) of the Act, OBHA has deiarmined
ihat this ecergency {emporary standard
i3 rooce eoflectrs than corresponding
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standards now applicable to the mari-
time and construction indusiries and
currently contalned in Subpart B of Part
1910, and Parts 1915, 1518, 1917, 1918 and
1976 of Title 29, Code of Federal Regula-
tlons. Therefore, those corresponding
standards are superseded by the new
standard in § 1810.1028.

Pursuant to section 6(c) (3) of the Act,
OSHA will shorily commence & rulemak-
ing 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 Feprral REGISTER
pursuant to 20 CFR 1911,12. OSHA will
publish an- additional proposal in the
very near future, encompassing those
areas of occupational safety and health
considered approprinte for the agency's
permanent regulation of benzene. This
dogument zets & public hearing on the
permanent benzene standard to bagin
July 12, 1077,

The development of & permanent
standard will be conducted pursuant to
the rulemsking procedures of section
6(d) of the Act. The Assistant Secre-
tary’s declsions on the provisions of the
fnel standard will be based on the entire
record developed, Including public com-
ments and .the informsal rulemaking
hearing.

EVENTS LEADING TO THE EMERGENCY
TEMPORARY STANDARD

Benzene has long been recognized as
s .toxin affecting the hematopoietic
{blood forming) system, and a cause and
effect relationshlp between benzene ex-
posure and observed blood abnormalikies
bas been established for man and ani-
mals during tha last 75 years. The evi-
dence indloating a relationshlp bstween

exposure and leukemis has been
and the internstional seclen-
tific ecommmunlty hes increasingly ac-
Imowledged that worker sxposure to
benrane is gssociated with an increased
risk of leukemiz, Data made availsble by
the National Institute for Occupational
Bafety and Health (NIOSH) in the lagt
lew weeks on workers exposed to benzene
provide cancluslve evidence that benzene
iz 5 lsikemla causing agent and there-
fore Inmediats action to protect workers
is imperative. (7) .

The present OSHA standard for ben-
s, Ioond in 28 CFR 1910.1000, Table
Z-2, ¥wsa adopted In 197L under the au-
ihority of sewtion 8(a) of the Act from
the American Matlonsl Btandards In-
stitute’s, (ANBI) Z:37.4-1069 standard.
That OSHA xandard prescribes an 8-
hotr Hime-welghted average of 10 ppm
with an soceptable celling concentration
of 35 ppm. In additlon, the preseni
standard allows excurslons rbove the
cefling to a maximum pesk concentra-
tion nat to exceed 50 ppm: Provided,
That such exposure occurs Ior no more
than 10 minutes In any 8-bour work
period. Nelther the ANSI standard nor
{he rernltant OSHA standard were based
on the posalble lenkemis hazard from
exposurs to bansene.

In 1974, Akeoy ‘et al. reported that,
when contrasted with the ganeral popu-
Iatlon, shoe workers having prior expo-

swe to benzene had a significant in-
creased Incldence of leukemis.
. 4ls0 in 1974, pursuant to secbion 22(d)
of the Act, the Director of NIOSH sub-
mitted to the Secretary of Labhor s cri-
teris document concerning oceurpational
exposure to henzene which stated thaet
“the possibllity that benzene can induce
leukemin cannot be dismissed.”” (3) How-
ever, NIOSH recommended retention of
the present permissible exposure limit of
10 ppm and ceiling concentration of 25
ppm a5 measured over & 10 minute period
which recommendation was not based on
benzene’s potentisl leukemia Tazard.
In & letter to the Secretary of Labor.
dated April 23, 1976, the United Rubber.
Cork, Linoleum, and Plastic ‘Workers of
America urged that an emergency tem-
porary standard regulating cccupational
exposure to benzene be lssued (42), The
request was denled on May 18, 1978 by
t}i;n Secretary of Labor Willlermn J. Usery
(43).

Less than 1 year ago, the National '

Acpdemy of Sclences, under contract
with the United States Environmental
Protection Agency, reviewed the Htera-
ture concerning health effects of benzene
exposure, (4¢) The Academy concluded
thet benzene must be considered es a
suspect leukemogen.

In August 1978, NIOSH subrnitted to
OSHA an updated criteria document
which revised its earlier mssessment of
1974, (5) On the basis of a review of old
studies and new data, NIOSH concluded
thnt benezene was lenkemogenic. This re-
port further pointed out that *'ib 1s ap-
parent from the literature that benzene
Jeukemis econtinues to bs reported.”
NIOSH, therefore, recommericled that,
since no safe level for benzene exposure
conld be estabBahed “no worker be ex-
posed to benzena M excess of 1 ppm in
air’, Pollowing publcation of the up-
drted criteris document, the T>irector of
NIOSH recommended to the Assistant
Becretary of Labor, by letter dated Octo-
ber 217, 1978, that OSHA jpublish an
emergency temporary standard for ben-
zene establishing the exposure level at 1
ppoL (8) Based on the Informmtion sup-
plied by NIOSH, O8HA issued on Janu-
1wmry 4, 1977 voluntsry “Guldelines for
Control of Occupational —Excposurs to
Benzene,” recommending that exposure
to benzene In air not exceed an 8-hour
time-weighted average of 1 pPad In any
2-hour skt of a 40 hour weelr. (44)

Tn Janpary 1977, NIOSH  Informed
OSHA that workplace snviroprnents had
besn found In 8t, Mary's and AXron, Ohio
whers a suffielent number of employees
had beent &xposed to benzene FOT & Num-
per of years to facilitste an epidl emiologi-
cal study «f health risks. (45) The work-
sts wzx a Flofilm manufactizring plant
owned by “Goodyear “Tire -amacl ‘Rubber
Coumpany. The preliminary conclusions of
the epidemiological study NXCSH con-
ducted of the pliofiln workels Were
transmitied to OSHA on Aprdl 15, 1977
(1} The NIOSH dats demonstrated an
incldence o leukemlis In workexs exposed
0 beaane that was at Jeast iv-e times the
expicted Incidence, NIOSH concluded
that:
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e report shows o statuatically signiAcant
Incropas 1o the risk for devsioplng myslog-
cnous leukemin among workern cxpoand o
bYenzene, Wa Dopo thls oew Information will
be ol nssistance to you io reaching & dsal-
siop on the moat mpproprints regulstory
action.

In his letter of Aprld 15, 1877, brans-
mitting the report on the Goodyear Pllo-
fim plant, the Dirccor of NIOSH agaln
urged thet an etmergency standard be
lssued.

RIASONS FOR ISSUANCE OF AN LMERQENCY
TEMPOMRY STANDARD

The Assistant Secretary finds that ex-
posure {0 benzene poses & frave denger to
fumans, Specifeally, humen exposurs fo
bepzene can induce chromosomal Rberra-
tions. bone marrow damage and destruc-
tion, snd other blood dyscrasins. Mora-
over, ths scoumilated studies strongls
support tha conclusion that benzene
cruscs leukemis in humsans. The data
collected by NIOSH and made svallable
during the pnst few weeks show that
workers exposad to benzens in an Ohlo
Pllofilm plant have contracted leukemia
at o rate st least five times the rate ex-
pected In the general population, Because
of the consarvativa statlstienl approech
to evalueting thess prellminery data,
fnal results of thls sbudy will certalnly
show thab the incrensed risk of develop-
ing leukemin from exposure to benzene
iz even greater than five times the nor-
mal incldence of thia disense, This new
svidence has been interpreted by NIOSH,
and i found hy OSHA, to conclusively
establish thet benzino causes leukemis
n humsans, This conclusion ls supported
by the substantinl body of clinical and
epldemiological evidence previously vall-
epldemlologicnl  evidence previously
rvallable which suggested the same cas-
nel relationshlp between henrtenz ex-
posure and lzukemis, In view of the new
evidence the relationahip can no longer
be subject to seriow question.

The Assistant Beeretary concludes,
based on & review of the latest NIOSH
study snd recommendations together
wilth the epidemlological and clinical
studles and other sclentific dats, thab
benzens exposure subjects workers to the
risk of contraeting leukemin, a malig-
nant gnd irreversinle disease, The best
available mclentifip avidence indloates
that no safe level for exposioe ta a car-
clnogen, including bemrene, can be es-
tzblished or oxumed to exist. OSHA has
considered thly question of o sais level

in previows rulemsaking rroceedings (sco .

preambles to carcinogen standsrds (3B
TR 3758), vinyl chloride standard (30 FR
35852), and coke oven emlssjona stend-
ard (41 TR 46742)) and has relled on
that conslderable body of sclantific opin-
jon holding thxt, when. dealing with
carclnogen, no sxfs level exists for rny
given population. For axampls, the Na-
tional Cancer Instituts's Ad Hoc Com~
mittas on the Evaluation of Low Levels
of Environmental Chemical Carcinogens
{1970) atates:

No level of sxposurs to » chemical caroin=
0gen showld ba comsidsred foxicologically In-
dMEnlicant for man. For oarcinogonie agonts,

RULES AND REGULATIONS

x “sate level for man® cannot be establiabad
by application of our present knowledge.
(NCI, 1870, p. 1)

And NIOSE has taken the position
that in regulating cancer-causing sub-
stances “* * * it 1y not possible et pres-
ent to determins n sefe exposure level
for carcinogens” (Rev. Arsenlc Crit.
Doe, 1075.)

Binca leukemia is s form of cancer and
exposures generslly below 25 ppm hava
already induced leukemia, 1t is not cur-
rently possible to determine whether a
snfs level of axpoaure exists for worker
populations exposed to benzene. There-
fore, the Asslstant Secretary has deter-
mined that exposure must be reduced to
the lowest feasible level. .

Furthermore, during the period of
time for normal rulemalking, workers
would, continue to be exposed to levels
higheT then those that may be achieved
by this BTS.

In conclusion, the Assistant Secretary
determines that exposure of employees
to a caneer-causing substance in the
workplace environment is a "grave dan-
ger” within the meaning of section 8(c)
(1) (A) of the Act. The proposition that
eancer, and substances that cause can-
cer, pose a grave danger to man does not
need lengthy discussion. The nature of
s cancer hazard differs from other types
of toxlclty. Employees exposed to carcin-
ogens risk incureble, irreversible and, in
most cases, fatal consequences. These
consequences may be irreversibly set in
time. No symptomatic evidence of tie
development of the cancer may be ap-
partnt to the employee during & long
lnteney perfod. A single exposure eplsode
may be suficient to cause cancer, These
factors, which establish the grave danger
posed by exposure to carcinogens, rlso
lead inexorably to the conclusion tha it
s necessary to provide immediate pro-
tection for employess through the issu-
ance bf an emergency temporary stand-
ard, within the meaning of section 6(¢)
(1) (B) of the Act.

The axisting 10 ppm standard, adopted
from the ANSI national consensus
standard, was based largely on benzene's
general toxiolty rather than on the leu-
kemis hazard and, therefore, does not,

withir ths—meaning of section G(b) (8)-—used—in enclosed systems, alt

of the Act, provide the protection now
shown to bd nscessary. Ths Asalstant
Secratary Ainds that this emergency tem-
porary atandard better effectuntes the
purposes of the Act than the National
consensus standsrd.

BACKGROUND AND DISCUSSION OF EARLIER
DATA

Benzens (C6HS) Is a clear, colorless,
non-corroalve, highly flammable lguid
with r strong, rather pleasant odor, Ben-

-zene's-low. bolling .point .and high vapor

pressure csuss it to evaporate rapidiy
under ordinary atmospheric conditions,
glving off vapors nearly three times
heavier than alr,
Banrans i3 produced primarily by the
and petroleum refining in-
dustries by the process called catalytic
reformation, which converts certaln
Jower cotans hydrocsrbons into higher

22517

pctane aromatics. The two Industries are
responsible for 94 percent of the total
U.S. production of benzene. ReCOvVery
through catalytic reformation, including
the benzene formed {rom the hydrodeal-
kylation of toluene, eccounts for almost
80 percent of the total quantity procuced.
Recovery of coal-derived benzene, pri-
merily as a by-product of the coking
process in.steel mills, wes once the major
source of benzene. Today, howewer, it
aeccounts for only 6 percent of the total
U .S. production.

The production of benzene Is rapidly
expanding with approximately 11" billion
pounds produced-in 1878. Only eleven
other chemicals and only one other hy-
drocarbon (ethylene) are produced in
greater tonnage in the US. Approxl-
mately 86 percent of this benvene 18 used
chieflly as an intermediate in the produc-
tion of other organic chemicals, includ-
ing styrene, phenol, and cyclohhexane.
The remalning amount is used primarily
in the manufacture of detergents, pesti-
cides, solvents and paint removers. Ben-
zene i3 8lso present 88 a comporent of
motor fuels, averaging less than 2 per-
cent in gasoline.

The Arst major industrial use of ben-
zene, however, was 8s A solvent in the
rubber industry just precedng World
war I During World War I, bbenzene
production was stimnlated greatly by the
demand for and resulting production of
toluene in the manufacture of exgolosives.
The large quantities of benzene which
were produced resulted in its more wide-
spread use as a starting point for the
manufacture of various organic -com-
pounds. This situation led to gre=atly in-
creased uses of benzene ss ® solvent in
the artificial leather, rubber goo-ds, and
robogravure industres, and as = start-
ing material in organic synthesis.

Industries and processes cuirrently
using benzene include the clhemical,
printing, lithograph, rubber cements,
rubber fabricating, paint, varnisia, stain
removers, adhesives, and petroleumn in-
dustries. Benzens is also used extensively
in ehemical laboratories as & solv ent and
gs B reactant in numerous chermical 2p-
plicattons., Where benzenme 1z pxoduced
and used in large amounts, it is grenerally
origh ex-
posures can occur during liquid transter
operatlons, from equipment lealcsge and
carryover losses, and in malnten 8.TCE 0P-
erations, N .

A, Tozie effects, Benzene has el 160~

as & toxic substance cax>abls of
causing mocute or chronie efects since
1500, Inhalation is the primary xoute of
entry of benzene in the worker, JS&ngens
diffuses rapidly through the lungs and i
gquickly absorbed into the blood. The rata
of absorption 1 greatest during the Arst

five minutes and thereafter declines sig-

nificantly. Benzena seturation of “the cir-
culating blood may reach as higl as 70-
80 percent of the alr content of Ipenzens
within the Arst 30 minutes, Relablively
complete saturation of the blood IDAY not
be attzined for two to three dasy>-
Though the available litprataaye SLE-
gests that benrene [z not =isorbed
fhrough the human skin, sppoxtcisbls
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seanti'ts of ber s eowld be abs ed
m e tese of wured skdn. Moreaver,
r'sorotion of benzine by tha skin may be
sign' antly acceiernted when w2nzene is
preseat io a mixture or &3 & contuminant
in solvents ¥nown to be readlly absorbed,
such as toluene and xylene. (48)
The benzene sbsorbed by the circu-
iating blood distributed throughout the
body wheare, because of its Uposolubliity,
t tands to accumnlats in various body
r%n,ns in propoxtlon to thelr fat contant,

pon removal {rom henrene exposure,
the concentration of benzene in the ex-
plred breath follows an exponentlal de-
csy curve, reflecting removal of benzene
from various body compartments. Elimi-
nation via this youte hos heen estimated
to range from 12 to 50 percent of the total
amount of benzent sheorbed in humsans,

A fraction of the absorbed benzene is
eliminsted in an unchanged form, pri-
merily io the expired alr and, to 2 mini-
ma) extant, in the urine, The remainder
of the sb.sorbed benzene is metabolized by
enzymes contuined in the lver and ultl-
mately to derlyatives which are more wa-
ter poluble thertby faclitating thelr
removal by the kldneys. A Arst Interme-
dinte In the blotransformation of ben-
rene 15 belieyved to be benzene epoxide, &
highly renctive intermediats and one of
several candidates suggested as the ac-
tive agent responsible for benzene's mye-
lotoxic effects, Phenol, and to a lesser
extent, hydrequinone, pyrcatechol, ind
phenyl-mercapt.urlc acld are the primary
metabolites of benzens found in urins,

B, Acuieg ¢fects. Exposures to high
concentrations of benzene produce an al-
most lnmediste tifect upon the central
nervous syatem,. Benzens concentrations
of about 20000 ppim are fatal within
minutes, with death occurring from
acute circulalory fallure or coms, with or
without convilalons, Mider exposures
produco & purliod of nervous excliation,
euphoria, headachs and nousea, followed
by & perlod of deprezslon which can re-
st in cardiovascular collapse and/or un-
consalousnezs, The occurrences of nen-
apecific nervols disturbanca aas an after-
effect of acuty exposures 1y dependent on
durstion of unconsciousness and/or
sevarity of creulatory fallurs, Bresth-
leasmess, nervouaﬂn'lubn.lty, and un-
Jateadiness in walking have been pbserved
to persist for & pariod of séveral weeks.
Inhalation of still lower concentrations
(250-500 ppm) ylelds aigns snd symp-
toms of mild polsoning, characterired by
vertlgo, drowslness, headache, und pau-
sza. Rapld recovery from these symploms
usually occurs following cessatlon of

eXpasure,

Direct coninct with the llquld may
causp orythems sand bilstering, Prolonged
or repeated skin contact, even with small
quantitles of benitrie, has been ‘assocl-
ated with the development of s dry,
acaly dermalitls or with secondary in-
fections,

C. Chronily efecls, Benzene exerta »
primary toxle effect In the bones marrow,
tha major hlood forming organ, Long-
term exposures [0 low concentrations of

benzeno hayes been observed to have sn '
nitial stimulatery effect on the bdlood-
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forming t'ssr 3 tbone marrow) followed
oy eplasia (no cell production) and fnity
degrneration. Clinically rn initial In-
crease, then decrease, In ile red bleod
cells, whita hlood cells, or piatelets, is
seen, with progression i exposures are
continued, to aplestic anemia (lack of
functioning of hone mearrow), leucope-
pin (decreass In leucocytes which are
white blood cells), thromhocytopenia
(decrease in platelets), or pancytopenia
(decreass in all cells in the periphersal
blood).. Becondary effects of thrombocy-
topenta Include coagulation disturbances,
charactarized by increased bleeding time,
poor clot retraction, and increased sus-
ceptibility to hemorrhaging, This clinical
plcture of chronle benzene poisoning may
gxlst with or without the physical signs
or symptoms of fatigue, vertigo, head- '
ache or excessive bleeding., .-

The folowing studles are rgprelenta-~
tive, although by no means all {nclusive,
of the published literaturs on the chronie
slfects in humans of benrene exposure.
These studles do however Mustrate the
diversity and variabllity of effects which
dominate the literature on chmnlc ben-
ZETE eXPOsUre,

1. Blood dysorasias. Greenburg and
coworkers’ investigation ln 1938 of 332
pressmen in three rotogravurg printing
plants was one of the earllest, compre-
henslve studies of benzene pol,mnmg.(ﬂ)
In addition to physical exam!nations, in-
cluding medical and occupztionsl histo-
rles and laboratory tests, workplace air
gamples and chemical analysis of Ink sol=-
vents and thinners were performed in an
attempt to provide a correlation with
medical findings, Alr samples (48) re-
vepled benrene concentrations ranging
{from 11 ppm to 1060 ppm for 3 plants,

Five workers with the most - severe
benzene polsoning expressed po subjec-
tlve complaints and physical examina-
ton revew—.ed negative indinga. The signs
of "polsoning” Included s reduction in
thas number of erythrocytes, ’leucocy-bm
and platelets,

Greenburg satated that: “These And-

ings lustrate the well-known fact that.

the effects of benzene may be persistent
and also suggest that even before blood
cheiges ars apparent, procgsses--May

have been Inltlated that will contiime to

develop even after exposure to benzene
has ceaned. The authora also rtporbed
that individuals varied mauy in sus-
coptibllity although data on: personal
monitoring were not nva.ﬂnble

In the same yenr, Mallory et al, re-
ported post-mortem fAndings in 19 case
studles of workers with a history of
chronic exposire to benzene.(8) Expo-
surea varied from 8 months {o 13 years,
but no oxposure levels wers avail-

.&bls... The authorz Indicated .that .slg-

nificant changes were found regu-
larly throughout the entire hemato-
poletic syattm mcluding bona marmrow,
liver, spleep and lymph ‘nodes, Of
the 19 casa studles, six exhibited hy-
poplasia of the bona marrow (decreased
bons marrow function), whareas nine
, casea showed hy-peminsb. (overactivity
of the bone m=arrow), and two wers di-
agnosed as leul"~mia, The suthorx con-

cluded’ that exposure to benzene under
varying conditions produced diverse re-
actions and that individual variation
was of great importance, -

In 1848, Hardy and Elkins Investigated
an artificial leather plant In° Massachu-~
setts In which 2 man who hagd been em-
ployed s & coating machine operator for
12 years died of what wes diagnosed as
benzene polsoning.(10) The subject had
worked a5 a coating machine operator in
other locations for 18 yearg. Fifty-two
workers were still emplofecd in the
leather plant. Benzene conoentrations
yeuged from 46 to 80 ppm withy an aver-
age concentration of 60 ppnt, Blood stud-
“ies, performed upon all 53 employees,
showed abnormalities in more than one
bloed commponent In sixteen of the em-
Rloyees. Abnormalities were oloserved in
hemoglobin, "RBC, and WBE} counts.
There was & wide veriation.grnong sub-
jkets as to the particular comyd onent af-
fected. Six of the 16 employees with
blogd abnormalities worked in the same
coating room as the deceagsed man. De-
splte this evidence of blood abnormali-
ties from the lahoratory "test®, none of
the physicgl exeminations re'vealed any
clinical signs or symptoms ot overexpo-
sura to benzene.

- In an epidemiologienl investigation,
Alsoy et 4l compared the hér atological
_findings of 100 healthy male subjects
" (Controls) with those of 217 _apparently
nealthy males, 95 percent ©of whom
worked with solvents contairiing ben-
zene in small shoe shops. (11) "The shops
were consjdered unhygienic axd poorly
ventllated. The concentration o bebrens
in the working environment rexiged from
15 to 30 ppm during non-worlcing hpurs
to' 210 ppm when adhesives containing
benzene were belng used. The duration
of employee exposures range«l [rom 3
months to 17 years, In 51 (23,5 percent)
of the 217 employees, hemst,olcg*lcs.l ab-
.normalities were found conSisting of
leucopenia (9.7 percent), thiOinbgeyto-
penia (1.84 percent), mucnpenla RSSO0~
cla,ted with thromubocytopenba- (4.5 par-
ceht) mnd paneytopenia (2,7 percent).
Th sdditlon, relative to control.s . henzene~
‘e¥posed workers demonstratect & signifi-

—canb reduction in mean white cgll counts

ard mean platelet counts, Tkre Propor-
tion’ of “benzene-exposed worlcers disg-
nosed with-anemis was iner ed when
compared to controls; Howeyex® the pres-
snot of iron-deficiency nnemlé. “gould not
- be ruled out. .

In French survey of 45 Izta-l cases of
benrene Induced diseases of he blood,
_covering the years 1947 to 196832, 23 were
‘diagnosed as leukemis and 33 Were at-
tributed to aplastic anemia. ©f the labier
cases, one patient was aficted mlter only
2 yenrs-exposiire to benzene with the re-
mainder having an average ey osure af
18 years. (18) ‘The suthors alsc» reported
that in the cases of aplastio axaemia, the
evolutlon of the illness was lengthy, A
sdmilar obrervation was also reported by
Vigliani and Fornl (1969), (14> Of 311a-
tal cases of chronis benzena 0
reen In the provinces of Milan sxd Pavls,
18 wera due to leukemin and 14 <lue to ap-
lpstic amemia. These authors n‘ﬂt'-?d that
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aplostic anemin usually occurs in pa-
tients while they aro atill belng expoacd
to high concenirations of benzene, In a
1ater study, Viglian! reported that
among 59 surrlving workers with ben-
zene-relpted apiasile anemla, 11 later
disd from moule leukemia. The author
nlso reported that hes had knowledge of
atb lenst 150 casea of leukemla attributed
to benzens in Itsly slone. {49)

Pancytopsns hu baen equated with
aplastic anemls, although atrictly defined
pplastic anemin s charscterized by pan-
cytopenia and accompanied by = Iathy
displacement of the bone merrow. In
10458, Viglianl and Forn! stated:

Io the past two decacies, tho case rocords
of prtlonts with acute or subrcuts loukemis,
usualy with loukopenin st somo stats of the
{1lneas, have betomo 30 oumeroun that they
exceed thoss of acute pancytopenia, This
Anding led us to swpect that many ossse
that wero comsidered ns acuite pancytopenls
in the past, prior tothe Introduction of bane
merrow blopay, may tn fact have bten ex-
nmples of acuis hamocytoblratlo leukemis
leucopenic nnd sleukemic, or with few mi-
crohemocytoblista in the clreulating blood,
posaibly mistaken for \ymphocytea, (13)

Unsuccessful at induclng chronic pol-
soning through inhalztlon of yapors,
Sellings in 1916 produced leukopenia in
rabbita through astbecutaneous injections
of commerclally pure benzol with ollve
ofl, (12) Eelling’s findings demonstrated
a constant, well defined aplasla of the
bone marrow, characterized by ths com-
plete disappearanes of leukoeytes in the
peripherel bleod. He noted that nlthough
both the myeloid and lymphold tissues
ars vulnerable, that myeloid tissue is in-
Jured to o grester extent,

Delchmen st st (1063) published re-
sulta of animal studies which also in-
diented tha grent toxlcity of benzene va-
pors for hematopoletic tizsue. (16) Eight
groups of ruts, consisting of 40 nnimals
per group, were exposed to benzzns va-
pors at nveange concentratlons of 831,
85, 81, 4T, 44,131, 29, and 15 pphm reapec-
tlvely, The durntlon of exposure was for
5 hours per day, 4 days per week, for
perlods ranging from & weeks to 7
months, Exposures to tho three highest
concentrations resulted in a algnificant
leukopenlia aller 14 weeks, A_moderste,
but definite, leukopenia occurred in the
rats exposed to 47 and 44 ppm after &
to 8 weeka of exposure, Exposures to
three loweat berene concentrations for
periods of 4, 3, mnd 7 months, respes-
tively, iIndueed no demonatrable changes
in ths numbars of leucoytes,

3. Chromosornal aberrations, The de-
velopment of various chromosomsl aber-
ratlons In peripheral leukocytes and bone
morrow cells hasalso been attributed to
benzens exposures, Several Investlge-
tors charactuized these aberrations es
both unstabls ¢hromosome changes (le,
including Irsgments, dicentric, tricentric
and ring chromotoomes) or stable chro-
mosomal changes (l.a, deletlons, trans-
Jlocations, inversions, ond trisomies),
These types of chromosomal aberratdons
also occur a3 the result of exposure to
londzing rxdatlon, which i3 ¥nown to
induce lenkemia,

RULES AND REGULATIONS

Increpses in chromosomal aberrations
in subjects suffering froimn benzene hemo-
pathy were investigated by Pollind and
Colombi and by Fornl and Moreo. (17},
(18),(19)

Fornt et al. exgtmined chromosomal
changes and their evolution in 25 indi-
vidusals who hed suffered-bone marrew
impajirment of varying severity, 1-18
yenrs praviously, s a result of exposure
to benzene, (20) Hemsatlologic examina-
tions performed af the fime of the cyto-
genetle study, but subsequent to cessa-
tlon of exposure and recovery irom ben-
zene hemopathy, indicated normal blood
valuea, However, both stable and un-
stable chromosomsal changes were still
present, The suthors noted that “This
finding (persistence of chromosomsal
aberrations) is similar to that reported
in individuals with past exposure to lon-
lzlng radiations, both therapeutic and
accidental, and suggests that long-lived
lymphocytes might maintaln chromo-
some damage even Jor years”,

Chromosomal changes in individuals
elther no longer exposed to banrene, or
exposed intermittently to low leyels, and
who show no hemotological disorders,
have also been investigated. After ex-
amination of three groups of tactory em-
ployees who displeyed no toxic symp-
toms, Tough e} al reported that two of
these groups exposéd on the average of
8 and 16 years, respectively, to similar
working enyironments containing be-
tween 25 to 150 ppm benzene, showed o
significant increase of structurel chro-
mosomal aberratlons in lymphooytes
over ths general population, (21) The
third group.o! workers from a different
kind of {actory and exposad to approxi-
mately 12 ppm for an average of 13 years
showed a Irequency of chromosoms ab-
errations not significantly different from
thoss found in the general population.
Tough et al suggested -that their find-
ings may indicate that an interplay be-
tween the age of workers and exposure
to benzene is rasponsible for the observ
effects, e

Induption of chromosomal damage In
rabbl¥ Tymphocytes by subcutaneous In-
Jection of benzene has been reported by
Kissling and Speck. (32), During the
phase of peripheral pancytopenia the
frequency of mitotic fgures showing ab-
errations (mostly gaps end breaks) In-
creased from'an Initial value of 8 per-
cent to 58 percent after an average of 18
wetks, Two months later, after the dis-
continuance of benzene tredtment, visibla
chromosomh} -damage was still observed
in 38 percent of the mitotic cells. Also
Phillp and Jensen In a preliminary report
demonstrated that a single subcutaneons
injection of benzene (dose: 2.0 ml ben-
zene/kg body wetght) administered to

rats {s capable of incrersing the fraction

of marrow cells which exhibit chromo-
somal abnormalitiss. (23}

3, Leukemia, As pointed out, benzene
presenta s considerable range of health
risks to the working populxtion. These
include the threst of developing s form
of cancer inown a3 leukemlis, a fatal and
Irreversible diseass. Robbins defines leu-
kxemin by stating:

22518

Leukemla msay bast be considarsd as a neo-
plasm (cancer) of the whits blood calls and
is so classified in the "International Lists of
Causes of Death.” It 1z characterized chisfly
by: the appearance ol abnormal, immature
whits colls in .the circulating blood: diffuss
and almost total replacement of the bone
marrow with the leukemle cells; snd wide-
spread Infltrates of the lver, spleen snd
other tissues, analogous to metaxtabic disem-
ination of solid tlssue cancer. (24)

The recent epidemliological study of
Infante et al,, (51) demonstrating a fAve-
fold increased risk of total leukemia and
a ten-fold increased risk of mylomonocy-
tie leukemia among Plioflm workers ex-
posed to henzene, is supported by numer-
ous case reports in the scientific and
medical literature over the past several
years concerning benzens rslated leu-
ltcemia. predominantly of the mylogenous

ype. :

At the outset it should be noted that,
prior to the development of the Infente
et sl data conclusively showing the link-
age between benzene exposure and the
development of fatal leukemis in work-
ers, many had argued that any substance
capsable of inducing bone marrow depres-
sion or other blood abnormaliti es should
be treated as a potentlal leuXemogen.
For example, Cronkite stated over twenty
years ago that:

The heart of tha preblem !n the 1lnduction
of laukemin by Industrizl hxzsrds Tests upon
quantitation of the agent and the yisld of
leukemir, Two agents used ln IndTastry have
basn correlated with an increased Incldence
of lsukemia in human belngs. The first, lon-
izing radiation. iy unguestionably able to in-
creado the Incldencs of leukemis, "X"he recond
agent, benzol, probably ean produace an in-
creased Ineldence of leukemia, hut ths.data
are not 8a good za for the former. First, the
fnger of susplcion must be polnted st any
agent which is able to produce an aplesls of
the bone marrow, ssauming it will probably
ba able to produce leukemis als<o. Sscond,
thers i3 no resson to doubt that sny agent
which will produce a cancer elsewirers in the
body Wil not ba able to producs lenkemiz If
ths offending sgant i transported to the
hemopolstio tissues, (25)

And, as the National Acaderray of Scl-
ences pointed out In its report of June
1978: - ”

Benzeno fits In tho former cabegory bs-
causs it 15 well documentad that 1% produces
aplasla of the bons marrow,(4)

And ss Willlams st al. notes =

Any chemical capable of producing myelo-
toxicity mpst be regardad as = potentisl
1sukamogsn, If ths Andings in ractl stion—Iine-
duced leukomia apply which Inclicate that
cell damags with depression of maxTost func-
tion msy produca alterations laaciing to ths
transformation of dsmaged cells 1nto neo-
plsatic ones. Ths only chemlcal -—hich has
been clearly identified »s ons whicla iDcTeases
the incidence of myeloid leukemiss in msn
15 benzoms {n rather hesvy oooupe.tlonsl ex-
posure.(28) : .

The relationshlp between bexazene cx-
posure and leukemin in humaxs in the
past has resulted in large p=it irom
clinlcal observation and to a lesser de-
gres from epidemiologieal stia-«clles. The
clinical evidencs of lenkemia 1089 been
obtrined elther from s survey of medical -
records primarily in varlous Xouropesn
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0Lln €7 L 3 ey Af the ) ab-
lghed Utern. ce reporting case histcries
of ladividunis dlsmosed with leukemin.
In lMeu of qua:stit. tive, individual ex-
posure datm, sublectlve evaluations of
intensity of exponwrs have been ubilized.
The epldemiologicnl evidence has been
derived from elther the determindtion of
the {requency of chronlc benzene ex-
posurs among cases of leukemia or {from
the determinstion of frequency of, or
mortallty from, leukemia among employ-
ces of work shops that utillze benzene,
In ofher words, in the Arat method the
leukemin i3 the conztant factor of all
case ztudies and the bhenzane sxposure
13 the variable! while the second method
iz the reverse, that i3, the bshzene ex-
poaury Is the comtant fnctor while len-
kemia 15 the variabls,

Vigland and Saits, in thelr review
of 47 Indlviduals suffering Irom benzene
hemopathy hetween the period of 1942
and 19683, presented clinical end labora-
tory accounts of sx cases, sll of whom
wers diagnozed &5 having haemocyto-
blaatic leukemis, (27) The pericd of ex-
posurea of these Individurls to elther
realns, Inks, yarnishes, or glues contain-
ing varying concentratlons of benzene
ranged up to 19 yenrs, Dats on the con-
contrations of benzene in the workplace
environment, with one exception (180-
880 ppm) were not myailable, Although
information on previous ocoupational
histories or medical status prior to the
finnl dlagnoses were slso not avallabla,
the authors stated that “attribution of
the cases (of leukemis clted) to the ex-
posure canpot be doubted.” During the
yeara 1062-1p63, when thers was sharp
rise in the incldence of lenkemis nmong
workera exposed to benzene which coin-
cided with in increase in number of
Deowene polsonlng cases for this period.
the rkk of acute leukemln wes estimated
to ba about 20 times greater than the
rlak for the genera) adult population.

Twelve years following the Vigland
and Saita study, Viglisnt and Pornt ob-
served that in the rotogravure indwstry,
no ngw ceses of splastio anemis nor of
leukemia wers found rmong workers ex-
poaed solely to toluena after this solvent
was subatituted for bensene In 1084,
{16) However, these wuthors noted in
1974 that eases of benrane-induced len-
kemin with long Intency perlods may
atill be occaalonally observed, (50) These
inveatigators alno observed that workers
sxpoeed to toluenos dld not exhibit chro-
mosomal sberrations, & finding seen in
eamployees who work with benxene,

Bixteen (18) cases of various forms of
leukemis developing from long term
exposure to berztne were reporied by
Tarsel of al, (28) The duration of ex-
posure ranged between 4 and 27 years,
Howayer, -no. -expoaura - concentrations
wera reported, In contrast to data pre-
viomaly reported In Itsly and Turkey,
the suthors found evidence of chronle
leukemia, Acute letkemis accounted for
only 8 of the 18 cases, Threa of the six
acute leukemizs were disgmosed st 72, &
and 3 years {ollowing ceasatlon of ben-
Xene expodurs, Your of the scute csxes
underwant s definits peried of heme-

SULLS AivD REGULATIONS &

tuiC,le shifts ranglag frora anemia o
leucopenia to eplastle anemlia and
sprnning & period of 2 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 denths, due to
leukemlia, of four Turkish shoemsakers
resulbing from their exposure to benzene
for periods ranging from 6.to 14 years.
(29) At the time of the study, air con-
centrations were found to be between
150-210 ppm of benzene. Previous oec-
cupational exposure data was not pro-
vided. Two of the four patlents devel-
oped acute leukemis approximately two
and three years after the ocourrence of
aplasiic anemia although the other
two did not.

Adding 8 new cases of leukemia as-
sociated with exposure to henzene to 26
previously found, between the years
1587 and 1873, Aksoy et nl observed
that with the exceptlon of one case of
chronic myelold leukemin, a1l had
various forms of acute leukemis. (30) A
preceding period of pancytopenia was
reported, present in almoat 25 percent of
the cases, and the interval between the
pancytopanic period and the onset of
leukemis varied from 68 months to 6
years. Often the clinieal findings and
blood pleture improved conslderably he-
fore letkemis was diagnosed. During an
8 year perlod of observation, the ingi-
dence of leukemia among shoe-workers
chronically exposed to benzene was
calculated to be more than twice that
experienced by the general population
113.6/100,000 vs. 6/100,000). .

Browning tabulated from published
studles 81 oases of leukemian among
workers axposed to benzens at yvarious
concentrations. (31) 'The majority of
cases were of the myeloid series, Brown-
ing notad .that "benezene letukemila is
frequenty, superimposed on a condition
of aplastio anemis, but cen develop with-
out & preceding peripheral blood pleture
characteristic of bone marrow aplasia.”
Bhs alsg noted that the transition from
aplastic anemta to leukemin was not un-

known in the ldeopathic forms of len- -

kemins,

DeGowlin (32) snd others (Vigliani &
Saita, Tareff, Aksoy eto)-obgeryed thet
the development of acute leukemin In
some individual cases wea preceded by a
Intency period of up to 18 years following
ceasation of exposure to benzane, Rome
ol the ceaes underwent what was con-
gidered to bs a preleunkemic period, which
was charaoterized by leucopenia, anemis,
thrombocytopenia, aplastic anemlia, pan-
cytopenin or = combination thereof,
Other cases developed letukemia without
sny evidence of anemia. Acsording to
Vighani and Sailta, the time delay “does

‘not permit 18 to-atiribte the diseass to

the persistence of benzene in thes bone
marrow", (37) They suggested, however,
that "on the bagis of the initiation-pro-
motlon theory of the mduction of neo-
pleams, we might regard bengene as an
intiiator of the lsukamia proceas, bud we
have no suggesilon of a poesible pro-
motar,”

Based o the hypothesis that vhe risk
of leukemin was higher among workers
who were exposed to benzene ond medi-
cal x-rays, Ishimaru et al. conducted a
retrospective epidemltclogical investiga-
tion examining the relationship between
occupations end environmental factors,
other than A-bomb exposure, enid the in-
cidence of leukemia In Nagasaki and Hir-
oshima between 1945 and 1967. (37)
This case control study compared all
cases diagnosed as definite or probable
leukemlas between 1545 and 1967 and re-
siding, at the time of the onset of the dis-
esse, In Hiroshima or Nagrnsaki., Con-
trols were matched for city, sex, date of
birth (+30 months), distance from the
atomic bomb explosion, and alive and re-
siding in either city at the timme of the
onset of the disesse in the patient. Four
hundred ninety-two leukemia cases were
identified, but m=tched controls could
only be obtained for 413, Fifteer: occupa-
tions were selected in which there had

been exposure to elther medical x-rays or -

solvents especially benzene and its deriv-
atives, Three hundred and three adult
cases with the onset of leukemia at age 15
years or over amd their controls were
compared. Eleven of the 15 occupations
were selected based on whether there hsd
been a history of such occupations by
elther the leukemia cases or'the controls.
Considered as a group, the risk of leuke-
mis was found to be significan tly higher
(ebout 2.5 times greater) among those
with a history of such occupations in
which various volatile solvents wwere used
as compared with those withrout. The
relative risk was 1.8 times-higher for
chronie leukemia and 2.9 times higher
for acute. Eighteen of the leukexnis cases
associated with solvents were located in
distant and non-exposed radiation areas
and were considered too far from the A-
bomb explosion for radiation to have en-
hanced the increased risk. Accepting the
source of error inherent in thhe method
which was used to collect the data, the
results of this study nonetheless rein-
force the observation that ary increase

in lenkemia existed in that p-ortion of -

the population exposed to radistion and
employed in an occupstion wIere sol-

vents were used, especially bexnzene or

where exposure o medlc=ald
oceurred. )

Thorpe, then Assoclate Medical Direc-
tor for the Exxor Corporatioxs. on the
other hand, reported that the Ancidence
of leukemia among a populatiors of 38,000
workers exposad to low levels o X benzene
over 4 ten year period (1562—1 S72) was
not slgnificantly different wir€n com-
pared with the general populaision. (34)

This study has been severely criii-
cized by Brown for its relaxed c#se-find-
ing technigues and the methods of anal-
yses. (85) ‘Thus, the-conclusiorrs derived

xX-Tay

irom this study must be viewed In the

light of serious methodological Problems
which were encountered in the «ollection
and treatment of the data, Thiese prob-
lems, which were also acknow? edged by
Thorpe, included: (1) the low 4mncldence
of leukemia in the general poJj~ulation;
(2) the validity of the diagnose=s of leu-
kernia, (3) the quantitative 4 e termina-
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vlons of the cxtentof expoaures, (4) an
inadequate follow-up of snnuitents and
15) Incomplete occupational historles on
mldividuals disgnosed 22 having letuks-
min,

Infants et al. recently reported the
resulta of an ongolng epidemiologic atndy
among workers exposed to benzene dur~
ing the manufacture of PHofllm, 8 proc-
cs3 unconfounded with mixed solvent ex-
posures, (51) Although follow-up is lexs
than 75% complettd, the results slready
demonatrate  statistically significant
excess of leukemiy in benzene exposed
workers as compsared with the expecta~-
tions based on thie U3, whits male popu-
lation or on A srcond population em-
ployad at an industry In the same atate
over the zame period of tlme, Among
benzene exposed workers, » five-fold
excess of totad lewkemisa and = 10-icld
excess of myelomooocytic leukemiss
were demonstrated even under condi-
tions leading to sn underestimate of the
trite leukemin sk, Those conditions
were the trestment and the analyses of
individuals whoss vital statua was un-
known—they were pasumed to be allve
untll the last day of the study perled,
Nots was made of the conslstency of the
types of leukemia in this study populs-
tion (myelogeous and monocytic) with
enrller caso reports by Viglland of work-
era who had dled from benzene related
leukemia in Italy, '

The wide wriety of clinjeal manifes-
tationz and hematologleal dlsorders ob-
served in hummans exposed to benzene,
which range from simple snemis and
leukopenia to aplastic snemia have been
experimentally induced in  animsls.
Howesver, atteropts to demonstirate the
development of lotkemia in animals ex-
posed to bentsne has met with leax suc-
coas, To date, s study by Tdgnuc in 1932
11 the only animal study known to OSHA

in which lenkemia has been obaerved in
animals expoed to benzene, (38) Fitty-
four mice (25 fsmales, 20 males) were
glven subcutineous Injections of benrens
(0.001 ml in 0.1 ml of olve oll) for 17
to 21 weska. Nine mics wore Initially ax-
cluded following bacterlologlcal sxami-
netlon and an additlonal 12 were lost
through atrophy of varlous organs, aa-
peclally—the spleen. Lignac sticlbuted-
these deaths to tho size of the dosa ol
* benzens bwsed upon tha findings of =
precoding experinent, Elght of the re-
malning 44 mice developed lsukemin or
RKundrat's lymphosarcoms and dled 4 to
11 months aftar recelving the frst injec-
tion. The shsence of concurrent controls
masXes intexpretation of the results dim-
cult, and uncertsinties xa to the straln of
the mics studled hes frurtrated efforta to
Independently confirm the findinga.
More recent studies have falled to pro-
duce Lignuch results, Amiel in 1060 uti-
lizad four inbred stralns of mice and sub-
jected them to the ssme exparimental
program  outlined in Lignaca atudy,
{39) No lmkemic or aplastlc hemo-
pathies wers observed. More recently,
Ward of al terad benzens sub-
cutaneously 1o s spteles and straln of
mics whichh xesponsive to lautkemogenio
agents, (40) Although they observed a

2 mmadTh e mbt s snas =ne
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slight Incresss n the percentage of
granplocytie leuxeming in the banzene-
treated mics as compared with the con-
trols, the authors viswed the increass as
not statistically significant.

SUMMARY AND IXPLANATION OF THE'
BTANDARD

The requirements of the emergency
temporary standard ars those which
OSHA considers essential and feasible
to protect employees from the grave
danger resulting from benzene exposure
until a permanent standard can bs pro-
mulgated in accordence with sections
6 (b) and (o)} of the Act. The iollowing

section discusses the xignificant provi-r

sions of ths emergency temporary stand-
ard for benzene and tha necessity Ior in-
cluding these provisions In the ETS.

A, Scope and application., The emer-
gency temporary standard applles to
all employers and all establishraents in
which benzens {s present, except for two
general groups. The ETS does not apply
to retall antomotive service stations. It's
estimated that there are presently more
than 200,000 such service stations in the
country. Further, the limited evidence
presently avallahla suggests that em-
ployes exposures during gas dispensing
operations’ ars generally below 1 ppm.
In Ught of thess facts, and the relatively
short duration of the ETS, it has been
determined thet exclusion of such serv-
jee stations from the ETS would be sp-
propriate,

Bimilarly, the ETS does not cover ex-

posure to lguids containing benzene in
amounts of 1 percent or less by volume,
or henzane yapor released by these lig-
ulds, Benzene i3 g contaminant as well
23 an additlve in s multitude of indus-
trinl substonces. OSHA estimates that
some 60,000 fncilitles with over 400,000
employees are engaged in Indusirial
operations utilizing liguld mixturss con-
taining 1 percent or less benzene by
volume, ’
. Also based on the presenitly ayafleble
avidence In the Arthur D.-Littls study
the exposure of employes working with
thess mixture 15 generally less than 1
ppm on xn 8 hour average. In view of
the foregoing, the ET8 excludes users
of thess mixtures from iis coverage.

However, durlng the proceedings on
the proposed permeanent standard, it is
OZHA's Intention to consider the appro-
prists scops and spplcation of its psr-
manent standards to protect workem
Irom the leukemla hazard of benzene
axposure. : ’

Meanwhile, ths existing standard in
§ 1910,1000 which governs benzene ex-
posure will continua to epply to retall
automotlye service stations and to op-
erations which use lquids contelning
one percent or less'benzens, - -

Thus, these employers must continuas
to' Ilmit thair empfoyees’ exrposures to
benzene to the 10 ppm permissible ex-~
posure limit, 25 ppm Umlit celllng and
50 ppm excursion Umit of that section.

The emergency temiporary standard
s applicebla to “general industry,” con~
struction and mearitima, .

tact may
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B. Permissible erposure limit. The
standard has separate permissible
limits for nirborne exposure and for eye
and dermal ex

(1) Alrborne ezposure Umits, Con-
sldersble scientific opinion supports the
regulatory policy for carcinogens that
no ‘safe level exista for any exposad
population. For example, the Natlonal
Cancer Institute’s Ad Hoc Comrnittee on
the Evaluatlon of Low levels of En-
vironmental Chemical Carcinogens
(1570) stated: - ’

No laval of exposure to a chemical carcino-
gen should bs consklared toricologically
Insignificant for man. For ‘caIclnogenic
xgants, a "zafs lavel for man™ canmot be sa-
tabliahed by napplicstion of owr present
knowledgs, (NCI, 1970, p. 1). -

Furthermore, NIOSH has stated that,
"“it 1s not possible st the presenit time to
establish an exposure level at which
benzene may bs regarded to be without

danger,” a positlon which It has con-

sistently taken with regard to
carcinogens. :

This regulatory policy 18 consistent
with previous OSHA actlons to control
employes exposure to carcinogens; see,
eg. the preambles to the c=rcinogen.
standards, 29 CFR 1910.1003 et seq. (39
FR 3158); the vinyl chloride standard,
20 CFR 1510.1017 (35 FR 35882) amnd the
coke oven emlssions standardd, 29 CFR
1510.1028 (41 FR 48742). Thus, the level
of 1 ppm has been chosen, not &3 a “safe”
or "no effect” level, but on the basis of
OSHA's hellef, for the reasans set forth
in the technical fessibility and economic
impact study prepared for OBHA by
Arthur D. Littls Co., that 1 pym is the
lowest level that generallyy can be
achieved at this time,

other.

(2) Ceiling lmit. In additiora to lmit~-

ing 8-hour time welghted avearage ex-
posures to 1 ppm, the emergercy stand-
ard requires that no emyployee be
exposed to benzene in axcess of 5 ppm
averaged over any 15-minute yeriod. An
employee may be exposed to varying
concentrations of benzene dAwuring the
courss of the workday with sorme periods
of exposurs abovs 1 ppm and c&Orrespond-
ing periods below 1 ppm. <OSHA has
determined that the pesak exoursions
permitted” under the pressnt standard
ars not spproprists in reguy¥ating ex-
posure to benzsne—a humars letkemia
hazard for which no safs lewel can-he
determined, For this reasora, the 15-
minuts cefing Umit of 5 pprx 15 estab-
linhed to Umit the magnitucie of briet
excuralons which might othex—wise occur

evenn where the 8-hour times welghted

average was not exceeded.

(3) Dermal and eye erpos tire limits.
The standard prohibits eye s € repeated
or prolonged sxin exposure to }iquid ben-

‘zene, 'Whila' stndissindirats -~i>enzene is

not rexdily absorbed through 1 xatact skin,
direct contact with lgquid bexzene can
cause blistering and breakage ©f the akin
surfece, (48), (47) Under the-se circum-
stances, or whers the akin i= oObherwise
broken, prolonged or repeatect skin top-
result in slgmificant avbsorpton:
‘of benzens, In addition, benseI32 absorp-

\
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tlan thremgh the s¥in may be enhanced
whro it occurs In canbination with otber
solyerts, (48) Onoo mbsorbed, the ben-
ene ia g.llggibutcd throughout the body
b,

IC'. ofifcglios of w3e. The atandard
employers to notify OBHA of

239Ure complisncs during the effective
period of this 2T8."

0. Monitoring of expostire, The stand-
ard

& over an B-hour period. Actual
measurements of arborns concentrs-
flons of benzens pre required in order to
determine employes expostire to banzens,
However, employers do not have to mens-
ure the exposure of each individual
employee, .

Where the inltin] measurements reveal
benzene exposure to be abova the permls-
sible exposure Umit, monthly monltoring
iz required. Measurements which reveal
levels of exposurs to benrene below the
rermysajble exposurs Umit require quar-
terly monitoring,

‘Tha resnlts o! the exposure messure-
ment program datermine what further
schion must be takeen by the employer, In
zdditipn to monthly monitoring, meas-
urement of exposurss above the permis-
alble expasure Imit requirs the employer
to instifyts controls to reduce the ex-
poaurs Yo or helow the permisaible ex-
posure limit. A monltoring requirement
18 nocessary in the ETS to reducs em-

-pPloyee exposure,

o emen e e S, 2
mensurement reqgu ents o B -
ard, OSHA hny conaldered the !mpor-
tanceo of such activitles to identitying ax-
posed employees mnd thelr levels of ax-
posure 20 that appropriste protective
measiires mey ba taken. OSHA has also
conatdered the question of the feasibiiity
of iImmedintely comnplying with the mon-
itaring requirements speclfied.

Periormdng the required mensurements;—

ol employea exposure to benrene will
generally Involys the use of portebls hat-
tery- alr sampling pumps wom
by ths employes during the sampling
period, charcoal tubsy for absorpHon of
tha~bchante. :’Lﬂ& uicmu to nppngpri:.l:e
Inboraiory faciiitles for subsequent pnal-
yuls of the charcoal tube samples. The
Iaborstory analysls would usurlly be par-
formed uvslng gms chromotogrsphs, a

que commonly avallable in analyt- .

k1l Isboratories and utlllxed for the
anslyzls of a wide range of alr contaml-
nant: tound inamples of the workplace
anvironownt and genersl commumiky,
The gandard provides that the initial
rAmpling mus ba conducted and ra-
rults obtxined within 30 days of the ¢f-
lectirs dats of the standard, which would
be atmoat 50 dayx following poblication
of the standard Ths standard doss not
require s separste messurement for each
alected employee. It requires only that

RAULZS AND RECULATICNS

suficlent messurements are chtalned to
be representative of the expoge of all
affected emmployees. .

CSHA potes that the Ie-
qQuirements will arice in the
industries engaged in benzeme prodnc-
tlon, gmeoline production, and related
chemical Industries. These industries are
generally regarded to be at the forefront
of all indusiries with respegt ta existing

Abdusitial hyglens and occmpational

health programs. Many of the employers
In thess Industries have extenstve pro-
Iesslonal and technlcal staffs and estab-
lished employee heslth programs which
include perlodic measurement of em-
ployee exposure to benzena. Thus these
euployels are expected to have ittle
difficutty In complying with the monitor-
Ing requirements of this atandard, Some
of these employers have had to acquire
much of the apparatus and equipment
required Ior measuring employee expo-
aure to in order to comply with
other occupational health standards pre-
vioosly Bwued by this Agency, For ex-
ample, thoss employers engaged in man-
wfacturing or use of vinyl chloride and
polyvinyl chloride mnd employers en-
gaged in the operation of coke ovans—
one aouree of benzene production, will
find that much of the affort made earller
In complying with the standards Tor
vinyl chloride and coke oven emissions
will be applicable to the requirements
under this standard for mefsuring em-
ployes exposure to benzene.

There are approxirmeately eight manu-
facturers of suitabla sampling pumps.
While X Is not possible to know the total
number of pumps immedtately aveilnhle
from these manufacturers, one of the
major manufacturers has indicated an
ahilhy to deliver 200 immeadistely and
800 within 45 days. That manufacturer
esbimated that the eotire industry is
capable of asllvering up to 2,000 pumps
In no mare than 60 days from now.
OBSHA belleves thls capacity is adequate
to meet the addiionnl needs of employ-
eT8 who do not presently have a suffclent
number of these sampling pumps. More-
over, the standard does not require that
the employer own the equipment and do
this monitoring himself; the wilization
of consultants or contractors is another
choice availahle to many employers,

For the above reasons, the Assistant
Secretary concludes that tha momitoring
ad messurement requiremestts of this
emergency standard are femshls;

E, Methods of compllance, The stand-
ard requires employee exposure to han-
zenetobcrtdwu&c_gtolmmbymﬂmer-
ing controls, praciices and resplra-
tory protection. The emergency standard
refiects & peeference for the use of engi-
neering controls, work practices and,
where ‘posalhle, subatititon beckuse of
the greater rellahility ol thess control
techniques. (Bes, for example, the gtand-
ards oa vinyl chlaride, § 22101017, and
coks oven emizsimma § 1510.1029, and the
reasons given therein)

Thus, employers are Tequired to in-
zituts loadble engineering oaoirols and
work practices as soon as poskds ta
reduce employee exposure to or below the

must still be implemented to reduce ex-
poslres 10 the lowest xacticable level
ard supplereented by respirators.
- OBHA recognizes thzt hnttial compli-
amnce m.a{m ovolve tb.%l use of respirators
many instances until engineering con-
trols ara msialled and work practices
initiated,

Based on a revicw of the Arthur D,
Little Co. study and data furnisxhed by
resplrator maputachurers, OSHA has de-
termined that the avafability of respira-
tors of the required tynes, eapecially the
air-purifying respirators and replace-
ment cartridges, Is sdequate to meet the
needs of employers who will requiTe them
for compliance with the ETS. For ex-
ample, there are several manfacburers
of air-puritying respirztors for use
sgalnst benzene, One of these manuiac-
turers has indleated that It currently
has in stock 100,000 replacement car-
tridges more then normal order regquire-
nents, can dellver more than 250,000
cariridges per month, and is presently
increasing preduction capecity for this
type of resplmtor. Additionally, OSHA 1s
swere that respirators are currently
avallable for use by employees 11 many
Job calegorles In the industries covered
by this standard, such ss the petroleum
refining, petrochemical, chemiesl, and
related industries.

OSHA estimates that approximately
30,000 of the 150,000 employees mffected
by ihils standard would have to be fur- °
nished respirators for use some of the
time during the initial period Of com-
pliance with thls standerd In wview of
the eurrent existence of snitable respira-
tors in many workplaces where they
would be needed and the ability of the
respirator manufacturers and supplers
to supply promptly on receipt of order
additional respirators needed to comply.
OSHA concludes that the respirastor re-
quirements of this standard are geasible.

P, Medical surpeillance. The standard
requires employers to Institute a Jimited
program of medical surveilances for all
ermployees exposed to benzens, TIae pur-
Dases of thess mediocal survelllarice re-
quirements are to determine the effects
of exposure an the blood forming s¥stems
of the employees, to detect blood Bbnor-
malties, and to ensurs that sympt-oms of
Overexposure to benzeme are recogbized
as early as possible. The standard pro-
vides that this medical testing mIiall be
conducted within 30 days of the miTective
date of the standard and gqoarterly
therealter. The medical survefllarice re-
quirements are tmited to those mizimum
tests constdered necessary for the . &mer-
gency standard. (41) The standard also
requires o medical history to be itrken
for every employee who may be exposed

benzene, .

Facilitles tor performing such roubins
b tasts are resdly available 1o all
paris of the country snd OSHA has coo-
cloded it comp¥ence with thiz Himtted

medienl teadioy requirement 5 1rmymed-
ately feasible,
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Following the medical sxamination, the
employer must obtain s written opinion
from the examining physician stating
whether the =mployes bea any med!cal
condition that would place him at in-
creaséd risk to his health from exposure
to benzene, The employer must provide
g copy of the physiclan’s opinion to the
sdected employee. Employess are not
required by the stendard to submit to
the medleal survelllance offered under
this provision,

G. Employee education and training.
Informeation and tralning are important
to protect employces from workplace
cancer hnzards, Appropriata troining of
employees can resull in immediate bene-
fita in terms of reduced exposures, To be
effectlve, an employee education system
must Iully inform the employee of the
specific hararda s saocinted with the work
environment. For thls reason, the em-
ployer 13 required to inform each em-
ployce who is assimed to work in the
presence of benzens sboub the specific
operations where benzene exposure may
ocour and about proper procedures to
avold unnecessary exposure, The re-
quired training program muat, among
other things, sdvisa employees of the
signa and symptoms of expoaures to ben-
zene, the purposs of the mediesl tasts,
and the purpode, proper use, and Hmi-
tation of respirators.

H, Signs, It i Important for tha pro-
tection of employess that appropriate
forms of warning, sa necessery, be used
to'inform employees of the hozards to
which they are exposed In the course of
thelr employment,

In Ught of the grave dauger posed by
exposura to benrene, O9EA balleves that
3lgn3 ars necessary o additlon to the pe-
rlodle training program for informing
employees of the carcloogenic hazard of
benzene expomsure.

I, Recordkeeping. The standard ra-
quires = lmited smotmt of récordkeep-
ing. Employars must maintain exposurs
measurement records sad medical rec-
ords, Buch records mut be maintained
during the perlod of the emergency
standsrd, Thereafler, employers will ba
subject to the Jong-term recordkesping
requirements Inchided In the fAnal
stendard promulgated under section 6
(b) of the Act,

J, Appendize, Three appendixes hava
been attached to the atandard for infar-
malinnal purposea. These appendixes do
1ot hmpose any additional requirements
on the employer,

V —RIrerxncxs

The atudies and other data lsted
below, 'as well 13 the additonsl matarial
referred to In this document, represent
the princlpal sourres upon which the
emergency atandard is based, A completa
set of the references is avadlabla for in-
spection and copylog at the OSBHA Tech-
nical Data Center, Room 848212, U.S,
Depnrtment of YLabor, 3rd Street and
Gonastitution Avenus NW. Washington,
D.C, 20210.
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V1. ENVIRONMIKTAL AND ECO NOMIC
IMPACTS

The, National Fovironmental Palicy
Act of 1869 (42 U.S.C. 4321 et =eq.) and
regulations issued thereunder (29 CFR
Pari 1899) require that Federal fgencles
assess thelr proposed major actions to
determine whether & significarat impact
on the quality of the human envirooment
mey result, and if necessary to prepare
80 environmental impact statexment. An
environmental Impact statemermt on the
regulation of occupational exyoosure to
benzene will be prepared and m= de avail-
able as required during the ruzlemaking
proceedings umder sectlon 6(b > of the
Act. Because of the emergengy raasture of
this standard, no environment=1 impact
statement can be prepared or is regquired
for the emergency temporary s tandard,
In addition, notice is hereby given that
80 economic mpact anclysis vzader Ex-
ecutlve Order 11948 (42 FR 10177>» &and ap-
plicable procedures will be prep=red and
made avallable prior to the prorxaulgation
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of any parmanent standard resulting
Yrom thls emergency temporary stend-
ard, The prelliminiry economlc and tech-
nologlenl fessiblity study dons by Ar-
thur D, Little indicates that the emer-
gency standserd ialenmalble,

VII—PUsLIc PArricirATION—NOTICE OF
Hranma

Pursuant to section 6(c) (3) of the Act,
this ETS a3y published nlso sarves as 2
proposal for & parmonent rule. It ix
OBHA's Intention to develop and publish
2 mors comprehensive proposal in the
yery near future which will contain ad-
ditionsl provisions sand some modifics-
tions of this emergency standard. Bince
the comprehenxive propossl will ba hased
on the emergency standard and since the
emergency natura of the proceading and
the requirsments of saction 6(c¢c) will na-
cessitats sxpedited treatrhent through-
out the development of the final standard
on bentene, Interested partles should
begin preparation of bthelr written com-
ments and oral prezentations immedi-
ately,

Interested persons are invited to sub-
mit written data, vlews and arguments
with respect to this ETS end the sup-
plementary proposal to ba publinhed
ahortly, Thess commentz must ba post-
marked on or befores June 20, 1977 and
submitted in quadmplicats {o the Dockeb
Ofcer, Dockot No, H-059, Room 862132,
T.B. Dopartment of Labor, ard Street and
Constdtution Avenune, NW., Washington,
D.C. 20210, Written submissions must
clearly ldentlty the provislons of the ET8
and the proposal which are addressed
and tho poaltion talken with respect to
each lasue thereln, The data, views and
arguments that are submitted will ba
available for public inspection and copy-
Ing at the above address. All tlmely
written asubmissions recelved will ba made
a part of the record of this proceeding,

Pursuant to section 8¢b) (3) of the Act,
an opportunily to submit oral testimony
concerning the lsrues rajsed by the =TS8
and the propozed standard, includlng the
sconomic and environmenta! impacts,
will be provided st an informal puble
hearing acheduled to begdn &t 9:30 am.
on July 12, 1971, in the New Departiment
of Labor Auditorium, Now Department of
Labor Building, Srd Strest and Consti~
%glﬁ? Aymuc, NW,, Washington, D.C,

Noxicxs or INTIerion 'i‘o Arreax,

ALl persons deairing to partclpats at
the hearing, must fils in quadruplionts &
notlce of Intantion to appear, poatmarked
on on beofors June 20, 19077 with the
OBEA Committes Managemeni Ommica,
Docket No. H-059, Room N-3035, U.8,
Department of Imbor, 3rd Strest and
Consfitution Avenue, NW., Washington,
D.C, 20310 (telaphone: (202) 523-8024).

Ths notlcaa of Intention to appear,
which will be available for inspscton add
copring at ths ORHA Ccmmittes Man-
agement Office, must contain the follow-
log information:

(1) The nume, sddress, and telephons
Dumbar of sach person to sppear;

RULES AND REGULATIONS

(2) The capacity In which the parson
will appear; R .

(3) Thas approximeate amount of tims
requested for the pressntation; .

(4) The specific issues that will he ad-

(5) A detailed statement of the poai-
tion that will be taken with reapect to
each isxue addressed; and

(8) Whether tha party Intenda to sub-
mit documentary evidance, and if 50, &
briaf summary of that evidenca,

FrL¢G Or TIaTmdoNY AND EVIDERCT
Brrorx Hrammg

Any party requesting mors then 15
minutes for a presentation at the hear-
Ing, or who will snhmit documentary svi-
dence, must provide in quedroplicate the
complete text of his testimony inclnding
any documentary evidemee to be pre-
sented, at the hexrlng, to the OBHA
Committes Mansgement OfMce where it
will ba avallahle for inapection and copy-
ing., This material must be recelved by

July §, 1977. Each such submission wil’

be reviewed In Ught of the amount of
tima requested In the notice of Intention
to appear, In those instances where the
intormstion contained in the submission
does not Justlfy the amount of time re-
quested, & more eppropriate amount of

. time will be allocated snd the participant

will ba notified of thab fact.

Any party who hes nobt snbstaniislly
complied with thiz requirement may be
limited to a 15 minute presentation, and
may bes requested to return.for ques-
tioning st 2 latar time,

Corwpucr or HIARINGS

The hearing will commencs at 9:30
a.m. ot July 12, 1977; with resohution of
any procedural mattars relating to the
proceeding, The hearing will be con-
ducted in sccordancs with 29 CFR Bart

1011, In view of 'the emergency nature of -

this rulemisking proceeding, the hearing.
will be conitiicted in as expedited 2 man-
ner as possible, consixtant with a fult de-
velopment of the record and the righta
of the partles.

The hearing will be prealded over by
an Adminiatrative lLew Judge who will
hava all the POWEIA DECESSATY OF AD[IO-
priats to-conduct-s full and fair informai

hearing as provided in 33 CFR Part 1911, °

Following tha closs of the hearing or of
any posthesring comment period, ths
presiding Administrative Law Judge will
cartify the record to ths Assistant Secre-
iary of Labor for Oococupational Safety
and Heal The proposal will be re-
viewed In lght of all orsl and written
submlizsions received s part of the rec-
ord, and s standard will be lssued based
on the entire record in thiy proceeding.
+AUTHORTTY

Thix document was prepared under the
direction of Bula Bingham, Asaistant
Seeretary of Labor for Occupational
Bafely and Health, U.8. Department of
Labor, 200 Constitution Avenus, NW.,
Room 8-2318, Washington, D.C. (302
520-91281), .

Accordingly, purausnt to sections 8¢c)

and 8(c) of ths Oceupationnl Bafety and

22525
Health Act of 1870 (84 Stat. 1508, 1588,
29 U.S.C. 855, 68567), the Becretary of
Labor's Order Mo. 8-78, and 28 CFR Part
1911, Part 1810 of Title 28 of the Code
of Federal Regulations is  hereby
amended by edding a new § 1910.1028 as
aet forth below. In addition, pursnant to
section 4(b) (2) of the Act (84 Btat. 1592
20 U.8.C. 853), the standard in the new
§ 1510.1028 is. determined to be more
effectlve than the corresponding stand-
ards now In Bubpart B of Part 1910, In
Parta 1915, 1918, 1817, 1918 and 1826 of
Titla 29, Code of Federal Regulations.
Therefore, these corresponding stand-
ardy are supsrseded by the new standard

in §1910.1028. Thess amendments are
effectiva May 21, 1877,

Signied at Washington, D.C., this 28th
dey of April 1877.
Eura Bowoxan,
Assistant Secretary of Laobor.

Part 1810 of Titls 39 of the Code of
Pederal Regulatlona s thersfore
amended as follows:

1, A new § 1010.20 Is added to 29 CFR
Part 1810 to read as follows:

§'1910.20--"Benzene.

Bection 1910.1028 shall apply to the,
exposure of every employee to benzene in
every employment and place of emnploy-
ment covered by §}§1510.13, 1810.13,
1810.14, 1910.15, or §1910,18, in Ueun -of
any diferent standard on exposure to
benrene which would otherwise be ap-
pleable by virtus of any of thoes sec-
tiona,

§1910.1000 [Amended] -

2, Tabls 2-2 of § 1910.1000 1x amended
by adding a footnote 1 following the .
worda “Benzens (237.4:1069) ** and by
adding the following below-Tabla Z-2:

Occupatiomal exposures 1o besyzane are
subject to the requirements of § 1810.-
1028 exrept ny specifically sxsrnpted hy
§ 1910.1028(a). Exposuea exermipted by |
} 1910.1028(n)- sre coversd by thb
section. -

3, Part 1910 of TIHls 39 of the Codeof
Federal Regulaiions is amendedd by sdd-
ing thereto & new §71910.1028 to read as
Iollown: : .

§ 1910.1023 Bensene.

(8) Spope ond appilcation. (1) This
seciion applies to the productlon, resc-
tlon, relesse, packaging, rep s
storage, transportation, handlin g, or uss
of banzens, .. ’

(D This section does not appiy: (1) To
retall sutomotlve service statioms; or (i)
whers ths exposura to benrsmxe is only
from lquid mixiures contaning 1 per-
cant or leas of benzene by yolurme, or the
vapors released {from these I .

(b) Definitions, "Axsistant Secretary”
means the Asslstant Becretary ©f Labor
{or Occupaticnal,Batety and . Frealth, or
deslgnea. -

“‘Banrens” (C8HS) (CAB Registry No.
000071432}, means benzens, or & mixture
of Uquida containing benzene, ox the ben-
zems vapor relsassd by thess 1lgiaids,
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"Director” rv.eans the Director, Na-
tional Institute for Occuprtlonal Saifety
and Healih, U.8, Departmeént of Health,
Education, and Wellare, or designee,

“OSHA Arze OMce” means the Area
Omes of the Occupebtional Safety and
Health Adminlstration having jurlsdle-
tion over the geographle area where the
employer's establlahment is located.

(0) Exzpoiuwrs Umity.—I(1) Permissible
girborne exposurs Umits, (1) The em-
ployer zhall agsure that no employee I3
eypospd to sn nlrborno concentration of
benrzne in excess of 1 part benzene per
milon parts of air (1 ppm), as an 8-
houy time-weighted average.

(4§} The cmployer shall pssurs that
no employee 13 sxposed to an airborme
concentratlon of benzene In exceams of
5 ppm as sveraged over any 15 minute
period.

(2) Dermal and eye exposure lmit.
The employer zhall gssure thai no em-
ployee s exposcd to eye contact or re-
peeted skin contect with benzene.

td) Notification of use, Within 30 days
of the eXective date of this sectlon, every
employer who nes a place of employment
where benzene Is present, shall report
the following information to the nearest
QOSHA ares offca for each such estab-
lishment:

(1) The address and locdGion of each
estaplithment where employee exposure
to banzene ocenirs;

(2) A briel description of each proe-
e3s or oparation which may result in
amployee exposure Lo benzena;

(8) The number of employees engaged
in esch process or operation which may
result in exposure to benzene and an
estimata of the frequency and degree
of egposurs that results; and

(4) A brisfdescription of the employes
safety and health program ss it relates
to Umitation of employes exposurs to
benzeoe, ,

(e) Xxrposure monitoring and meas-
uremant,—(1) Indlial monitoring. (1)
Bach smployer who has » place of em-
ployment whera benzens s present,
shall monitor each such workplace snd
FOorR operation todetermine the ricbome
concsntrations of benzene to which em-
ployess may ba expoaed, This determing-
tlon shall by made by monitoring and

RULES AND REGULATIOHS

less than 1 ppm, and monthly for those
employees whose exposure is found to
be In excess of the permnissible exposure
Uimit. The employer shall continue
monthly measurements until ¢ least two
consecutlve measurements taken 4t least
seven (7) deys apart are below the per-
missible exposure limit, pnd theresfter
the employer shall measure quarterly.

(3) Additional monitoring. Wheneaver
there hes been & production, process, or
control change which may result in new
or additional exposure to benfene, or
whenever the employer has any other
reason to suspect a change which may
result In new or additlonal exposures to
benzene, addlitions! monitoripg which
complles with parsgraph (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 shell no-
tify each employee in writlng of the
exposure measurements which represent
that employee’s exposure,

(1) Where the results reveal the em-
ployee's exposure to be over the permis-
sible exposure lmlit, this notification
shall alwo include the corrective action
being taken to reduce exposure to or be-
low the parmissible exposure Jimit.

(5) Accuracy o] measurement, The
method of measurement shall have an
sccuracy, to a confldence leval of 95 par-
cent, of not less than plus or minus 25
percent for concentrations of benzene
greater than or equal to 1 ppm.

(8) Employee exposure. For the pur-
posea of thls sectlon, employee exposure
is that exposure which would occur If
the employee were not using a respirator.

(Y Meihods of compliance., The em-~
ployer shall control employes exposures
to alrborne concentrations of benzene to
or below “lie permissible exposure Umit,
and shall protect against employes ex-
posure to eye or repeated skin contact
with benzene, by engineering controls,

- work practices and personal protective

devices and cqu.lpme::}t. a3 Tollows:

e e e o T o et SR = B h oo S T————

(1) Engineering conirols. The emplover
shell develop and implement, as soon as
possible, feasible engineering controls to
reduce the alrborne concentration of
benzene to or below the permissible ex-
posure lmit.

12) Work proctices. The employer shall
examine each work area in which ben-
zene is present and shall institute, es
soon as possible, work practices to reduce
employee exposure to benzene to or below
the permissible exposure limit. The work
practices shall be described in writing
and shall include, among other things,
the following:

(1) Limiting access to work areas
where benzene is present to authorized
personnel only;

(1) Prohiblting smoking and the con-
sumption of food and beverages in work
arees where benzene is presenrt; and

(ii1) Estahlishing good mealintenance
and houskeeping incinding the prompt

, cleanup of spills, repair of leaks, ete.

{3) Resgpiratory projection. Whenever
engineering and work practice controls
which can be instituted are not sufficlent
to reduce exposures to or below the per-
missihle exposure imit, they shhall be used
nontheless to reduce exposurse to the
Iowest practicable level, and stiall be sup-
plemented by the use of resplrators in ac-
cordance with paragraph (g) of this
section.

(g) Respirators.—(1) Reqguired use.
The employer shall assure thhat respira-
tors are used where reqguired under this
sectlon to reduce employee exposure o
or below the permissible exposure lmit,
and ln emergencies.

{2) Respirator selection. (1) Where
respirators are required undex thils sec-
tion, the employer shall select and pro-
vide the appropriate respirator Irom
Teble I below and shall assure that the
employee yses the respirator provided.

(1) The employer shall select respira-
tors from among those approved by the
Netional Institute for Ocecupetional
Bafety a-d Health under the provisions
of 30 CFR Part 11,

TamLz I
RESPIRATORY FROTECTION PFOX EENZENT

Conceniration of banxene
or condition of use
(6) Lizsa thon or equal to 10 ppra.....

Respirator type

{1) Chemlcal cartridgs respiratar welih organic

vApor cartridges and bslf mesk; ©or (2)
suppled air respirator with half mmak.

(2) Chemical cartridge respirator with organic
vapor cartridges and full faceplses; OF (2) Any -
suppllsd air respirstor with full fe-ceplecs; or
{3) Any organic vapor gas mask; ©T {4) Any
Kit-contained breatblng spparsbuiss with full
Iacaplece, :

(1) Bupplied alr resplrator with hs3f maesk In
positive pressure mode,

(1) Bupplied salir rasplrator with fulX Iaceplece,
helmet, or hood, in positive pressiare moda.
(1) Bupplled alr respimtor and auxillery sell-
contained faceplece in positive presasure mode;
or (2) Open clreudt self-contalnacy breathing
apparatus with full faceplecs in po-esitive pres-

mesaurements which are representative Any
of sach employses's exposure to bsnrens
over an 8-hour period.

(1) Each employer, who has a place
ol amployment in which benzens is pres-
ent, shall lmspect each workplaca and
work operation to determine If any em-
ployed may bs exposed to banrens
through eys contact or repeated skn
contact. - - - B

(2) Frequency o) monitoring. The
monltoring requived under parsgraph
(o) (1) of this section shall bs conducted,
and the results oblalned, within thirty

(b) Loss than or equal to 30 ppm.....

{c) Lesa than or equal to 1,000 ppm...
{d) Leas than or equal to 2,000 ppm...

{6) Lesa than or equal to 10,000 ppm_.

sure mode.
Sn"'gn of tt;:fbg"c“vc d:::l of Uﬂ.:ca—ccblun (/) BBEAPE e {1) Any orgwnic vapor grs mask; or (2 ) Any self-
ther r repes quarterly for contained breathing appsratus wityz full face-
emnloyees whose exposure is found to ba plece.
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(3) Respirator program. The employer
shall institute = resplraiory protection
program in accordancs with § 1910134
(b}, td), (2) and (D).

(4) Where air-purifying resplrators
(cartridge, canigter or gaa
moask), the sir-purifying caniters or

whichever ocours fuzt,

(h) Protective clothing and equip=
mend, Where eye or repested skin con-
tact with liguid benrsns may oCcur, sim-
ploysrs zhxil provide ind assure that

ployer shall mnake avallable » mediead
srvelllance program for sll employees
who ars or will b exposed to banvens,
The medical mirvsiilance program dhall
conuistoft

() A history which includes past work
exportres 10 eanzane or any gthor hems-

tologle toxins, s family history of hema-

» history of bloed
uding penetically rolated
hemoghobin alteratons, hlseding sbnor-
malities, sbpormal functlon of formed
blood elementa, m hlstory of renal or Uyer
dy=tungtion, » of drugs routinely
taken, alcoholta intake and syatemis in-
fectiona; :
U A compleds blosd count Including
& differential white blood cell count; and
SRy Additlonmsl tests phall be con-
.ncted whero, In the opinton of the ex-
amining phynlcian, ateratichs in the
componets of ths blond are reiated to
benzenn

tological neoplawms,
dyscraxins incl

of this section. and quartarly thercafter,
T an amployes W rocitently or otherwise
expo&odmbmxanabylm:cuon,mhm-
tion, sxin oc eys contact, o for any
roason, an enplyes develops slms and
yoptany commonly

arsociabed whth ex=—t0=the™

sxxming-
and emerpenay brestment,
(4) Injormmoiion provided to the phyii-
clan. The employer shall provide the fol-
lowing Information o the

1) A copy of thi requiaiion and lta
sppendlxes; v

U A description of the affected sm-
ployee's dutles w tiey relate to the em-
ployes's expo¥uryy

(111 Tho caployee's represcntative ex-
poaure lavel; and

) A desoription of any parmonal peo-
tectve squipmont wed or $o be weed.
(5) Phyrcions writien opinion, (D
Tha shall pbisln s written
opmion from the sxamining phyziclan
which shall*incude: .

RU!.ES AND REGULATIONS
{q) The results of the medical test-

Ing; :

(b) Tha phyaician'z opinlon aa o
whether the employee has any debected
medical condition which would placs the
emyployes ab ineremsed rixk of msierial
impajrment ottot.he employes's henlth

Y .
(c) Any recommehded Nmitatlons

upon the employee's exposurs to ben-
1ans or upon the use of protective cloth-
ﬁmd equipment such a3 reapirators;

(d) A statament tbat the‘smiployes has
bean informed by the physician of any
medical conditions which requirs further
exzminatlon or treatment.” | '

{11) The employer shall instruct the
phyzlclan not to revesl in the written
opinion specific Aindings or diagnosea un-
related to oocupationsl exposure.

(1) Imployss information and brois-
ing ~(1) Troining program. Within Af-
teen days of the'effective date of this sec-
tion, the employer shall provids a trzin-
ing program for employees asigned to
workpinoe areas where benzsne ia present

and shall saaure that each affscted em- -

ploves s Informed of the [ollowing: -
(1) Tos informatipn contained in the

substance dats mhieet for bensene whizh °

itlwzontl.m:d in Appendix A of this pec-

) The quantily, locatlon, manner of
uss, relsase or. storage of bensens and
the zpecific nature of operations which
could reesult in exposurs above the per-
missihle .exposurs Umit, as well s nee-
eassary protective atepa)

(111) The purposs, proper uss, and lim-
{tation of respiratory devices as specifisd
In §1010.134;

(iv) The purposs and s desoription of
tho medical testing program required by
parsgraph () of this ssctlon and tha
informsation contalned in Appéndix C
of this ssction; and .

{Y) The contents of this standard.

The
and’ itz

ashall maks & copy of this
available to all xifacted employsss.

() ‘Whero the permisatbls exposure

mit is excosded, the signs shall also in-
. clude the legend: Respirator required..

. (3) The employer ahall essure that no
statermnsnt appear oo OF DoAr iny re-
quired aign which contradicts or detracts
irom the requirad informetion.

(1) Recordreeping.—(1)  Ezpoiure
mearkrements, The employer ehall estab-

record

(2) docen io iraining materials, ).
employer

. designated repressntatyes, an o
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(1) This record’shall include:
(a) The dates, nizmber, duration and
results of each of the samples taken,
including & daseription of the sampling

-procethoe uszd to detsrmins representa-

tive amployes exposires;

(b) A description of the sampling mnd
analytical methods used;

(e) Type of respiratory protective de-
vices worn, If any; and

(d) Name, social xecurity number, and
job cleasification of tha employee moni-
‘torsd and all other employees whose ex-
posure tha mesgurement ls intended to
represent.

(11) This record shall be maintalned
during the efective period of this sectdon,

(2) Medical surveillance. The emploOyer
shall establish and malni4ln an accuxa
record for exch employes subject to med-
"le@l survelllunce ax required by para-
graph (1) of this section,

(1) This record ahall include:

(o) A copy of ths physician’s writien
opinion;

() Any employes medical complednts

related to exposurs to benzens; and
() A copy of the information ro-

vided to the physiclan as required by

parsgraph (1) (4) of this section;

(1) This record shsll bs maintmined
during the effectivs period of this ssction.

(3) Apciladbility, (1)~ Al records re-
quirsd to bs maintained by this section
shall bs mads avallabls upon request to
the Assistant Bseretary and ths Director
for expmination and copying.

(1) Employee exposue meamirernent
rocords as reouired by thia ssction =hall
be made available for examinatiors snd
copying to aftected employees, and thelr
designated representatives.

(111) Former empioyees and the em-
ployees’ designated representatives shall
bavs acoess to such records s will In-
dicats their own expostres to benzens.

(v) Employes medical records ré-
quired to bs meintained by this section
shall be mads avallable upon request
for examination and copying to a physl-
cian designated. by the alfectzd om-
ployea or former employee.

(m) Obsersation o} monitoring.—(1)
Imyployes observotlon. The emyloyer
ahall provide aflected employees, or thelr

nity to obeerve any measuring or -
toring of employes exposure to bexizéns
conductsd pursuant to paragraph. €e) of
this section. . - .
(I ‘Obrervction prosedures, (1) “When
eni-
to benrens

reqiiires entry into an ares wher'® the
uss of protectiva clothing and equip-
ment or respirators is required, the &n-
ployer shall provide the observer Wltt];

procedures, .

(D Without Interfering with the

measurement, obearvers shall s axaiitled -~

to:

L3
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(z) Recelve an explanation of the
measurement procedures; .

(h) Observe rll steps related to the
measurement of alrborne concentrations
of benzene performed at the place of ax-
posure; and

{c) Record the resulta obtained,

{n) Effective date: This section shall
becompe effective May 21, 1977,

(o) Apnpendizes, The informstion con-
talned in the appendixes 13 not intended,
by {tself, to crents any rdditional obliga-
tiona not otherwiss imposed or to detract
Irom sany exbiing obligation.

I XUBSTANCT IDXHTIFICATION
AFPINDIL A—3UBSTANCR SAYETY DATA SEILT »
) BIHTXHK

A, Subsiances Benxena,

B. Permissible Ezposuire. Excopt as to ratall
gaooline statlons sud oporations which use
ligulds contalnjng benrsne n amounta
pranter than 1% by volume, or the benrans
vyapor raleasod by any auich Hguids,

1. Airborne. ! pawt of benrene vapor per
million parts of alr {1 ppm}); time-welghtsd
sverage (TWA) for an 8-hour workday for
& 40-Bour week, with a celling concentration
of 5§ ppm,

2. Dormnal. Eye contact and ropested okin
contact with lquid bonzene shall bs pro-
hibited. *

O. Apptarance and odor, Benzens s » clear,
coloriess HQuid with a ploasxnt, swoat odor.
The odor of tensone does not provide ade-
quats warning of its barzard,

IL MNTALTR MAXAND DATA

A. Woyr in which the benzena npfects your
heolth, Banzens can affect your health if you
Inhale i, or if it comes in contact with your
siin or eyss, Banxens may alyo ba harmfil
if you hsppen toswallow it

B. Ffootr of ovsrezposure. 1, Bhort~term
(acute) oversxposure: If you are oversx-
posed to high oconcontrations of benreno,
well abovs the levels where lts odors are
fimt recognizable, you may fool broathless,
lrritable, euphorio, or giddy; you may ex-
jorisnce Lrritation In oywe, noss, and Ira-
tory tract. You may dayelop s hesdachs,
fvol dizxy, nauwseous, or exporivnce unstsadi-
ness in walking, Bavere exposures may lssd
to convulslons,

2. Long-term (chronle) sxposurst Re-
peatsd and longed sxposure of benzane
mry cauxe headsche, fatigue, exbaustion,
tondency to bleed, norvousncas, sloepless-
neas, shortnsey of bresth, and serlows blood
disorders, Including lsnkamis,

I FROTXCTIVY CLOTMIND AND RQUIPMXHT

A, Rpapirators, Reeplrators are required for
thoss operations in which snginesriog con-
trols of work practice controls ars not avall-
able to reducy exposure to the pecmimible
laval, Xf resplrators ars worn, they muat havs
A National Yostituta for Oceupational Bafety
and Headth (NIOSH) seal of spproval. If you
expsrionce dimeully breathing while wenr-
Ing & rewpleator, il your wmployer,

B. Protactive Clothing, You munt wear im-
Porvious protective clothing (such as boots,
glovsa, aleevos, aprons, sto.)) over any paris
of your body-that could bo ropeatadly ex-
possd to Nquld benxene,

O, Eys ond Facs Proteciion, You must
waar wpleab proof! ssidy goggies i 1t s
posalble that benrene may get into your
¢yes. In addltion, you showid wear a facs

thisld If your face could bs splaahed with
bynrane Nguid,

-RUL'ES AND REGULATIONS

IV, EMIIOLNCT AND TIXST AID FROCIDUAILS

A. Eye and foce exposure. If benzens is
splazhzad In your eyes. wash it out Immedi-
ately with lsrge amounts of water, Call a
doctor as soon aa poaaible.

B, Skin exposure. If benzene is splllad on
your clothing or akin, remova the con-
taminated clotblng and wzmah the exposed
skin with large smounts of water and ‘soap
lmrmadiately. Wash contaminated clothing
balfore you wear it again,

Q. Breathing., If you or any other person
breathes in large amounts of benesns, get
the srposed person to fresh air at oncs.
Apply artificial respiration if breathing has
stopped. Call a doctor na ‘soon as possibla.

D. Swalloteing, If benrens has been swal-
lowsd and ths patlent 1z conselows, do not
loduce vomlting, Call v doctor immediataly.

Y. MEZDICAL REQURIMINTS

If you are exposed to benzene your em-
ployer s required to provide the following
medical procedures within thirty daya of the
offective dats of this atandard, consisting of
& medical bistory and Iaboratory testa. Thess
tests shall be provided without cost to you.

VI OBSIXVATION OF MONITORLING

Your employer s required to perform
messursmonta that are representative of
your sxposures to banzens and you ars an-
titled to obasrye the monltoring procsdura.
Tou are ecotitled to recelve an explanation
of the messurement procedure, obaerve the
atsps taken ln the mewsursment procadure,
snd to record tho results obtalned. When tha
monltoring procedure i3 taking place in an
arss where resplrators or personal protective
clothing and eguipment ars requirsd to be
worn, you must nlso bo provided with, and
must wear the protective clothing and
equipment.

VIIL ACCINA TO AXCORDS
You or your representativa are entitlad to

seo the records of messurements of your ex- -

posure to banzene upon request to your em-
ployer., Yowr medical smaminstion records
can ba furnished to your physician upon re-
quest to your smployar, :

IX, FRECAUTIONS YOL SBAYX UST, HANWDLIYG AND
STORAGE

Benzeng liquid { jiphly Aommable, It
ahould ba storsd Jn tightly clossd contalnsrs
in » cool, well vontilated ares. Banzsne yapor
may form explosive mixturss In alr, All
rources of ignitlon must be controlied, YTou
should use non-sparking tools whan opening
or closing bsnrens contalners. You must
ground or bond metal benvene contalners,
Firs axtinguishers, whers provided, must-be
raadily nvallabls and you shouwld know whers
they nre located and how to operats them.
Smoking 13 prohibltsd In aceas whare ben~
sone !s used or stored. Ask your supsrvisor
whers benrsns Is uzsd on your work ares and
for additionsl plant safety rules.

ArPINDIX B—BUBSTANCE TECENICAL
GUIDLLINES

PEIEXNE
I FRTBICAL AND CCEMICAL DATA

A. Substancs Idantifcation

1. Synonymas, Banrol, banecle, coal napthr,
cyclohoxatriens; phene, phenyl hydride, py-
robenzol, (Bansin, petrolsum banxin, snd
benzine, do not contaln banesna).

2. Formula, C8HS (UAS Registry Numbar:
000071432)

B, Physical Data

l. Bolling polnt (780 mm Hg): .1 C
(1787, .

2. Bpscific Gravity (water=1l) :0.879. -

3, Vapor Denaity (rr=1) :2.7.

4. Melting Polnt: 6/5 C (43F).

§. Vapor Presaure at 20 G (88F) :75 mm Hg,

8. Solubllity In Water: .08%.

T. Evaporation Rats (ether=1) :2.8.

3. Appearance and Odor: Clear, coloriess
llquld with » distinctives sweet odor.

O. FIBEX, IXPLOBION AND REACTIVITY HAZARD
DATA

A. Fire. 1. Flaah Polut (closed cup): —11C
(12F).

1. Autolgnition Temperaturs: &80 ©
(1076R). .

3. Msmmable Limtts In Alr, % by Volums:
Lower: 1.8% Upper; T.1%.

4. Extinguishing Media: Carbon dioxids,
dry chamical, or fosm.

5, Specinl Fire-Fighting Procsdures: Do not
uss solld stream of wator, since sbream will
scatter and spread firs. Water apray can be
used to keap firs axposed contalners cool,

8. Unusual fire end explosicn  hasards:
Denzene is a fammable Uguid, Its vapors
can form exploslve mixtures, All Ignition
sources must bs controllsd wherx benzane
is used, handied, or stored, Where llquid or
vapor may be rsleased, such arems shall be
considered ax hazardousa locations. Esnzene
vepors Are heavier then alr; thus the vspora
may traval slong the ground and s ignited
by open fames or sparks at locations remote
from the site af which benzene is handled,

7. Benzene is clsssified st 4 1 B Mammabls
liquid for the purposs of conforming to the
requirements of 23 CFR 1810,108. A concen-
tration exceeding 3250 ppm s cornisidered a
potantial fire or sxploalon hazard  Locations
whers banzane may be pressnt In quantities
sufcient to produce sxplosive ar lgnitable
mixtures are considered Clazs 1 Group D for
ths purposss of conforming to tha require-
mant of 29 OFR 1810.8309. -

B. Reaciivity, 1. Condltions contributing
to Inatabllity: Heat.

2. Incompabibility: Hest snd oxidixing
materinla.
3. Havardous dscomporition produoty:

Toxlc gzses -and yapars

(such =5 carbon
monoxide), .

L. EFILL AHD LYAX PROCEDUREA

A. Steps to be taken {f the marzerial iy re-
leazed or apilled, Large mmounts of “water
should be used to Aush.ths spiils. Do not
flush bsnrens Into confined specs, such a8
& sawer, bacausa of explosion dmngsr. Re-
move all ignition sources, Ventllat® enclosed
places, .

B, Waste Disposal Nethod, math-
ods must conform to other jurlsdictional
regulations. If sllowed, bensens ooy be dis-
posad of: (a) By abaorblng it In AAry sand or
earth and In » sanitary land AN
(b} 1f small qusntities, by remowing 1t to a
zafs location Irom bulldings or other com-
burtibls sourcss, pouring it In Ary sand or
aarth and cautiously lgniting it; (<) i lerge
quantiiles, by stomiving it In = suitable
combustion chamber,

I¥. MONTTORING AND MEASURE RWILHT
. FROCIDURLS

A. Norraal Moni Program = Messure-
ments taksn for mtiﬂ;surpou of dertermining
employes sTpOSUTS Arp bast takera such that
‘the  represantive "xvérsge B<hour ~ 0Xposure
may be detarmined from a slmgle B-hour
sample or two () 4-hour samples. Bhort
tims intsrval samples {or grab saraplas) msy
xlso ba used to detarmine sversge oXposure
lsvel If & minimum of five {§) me =5 ursments
is taXen In a randem msnner ovar the 8-hour
work shift. Random sumpling ymisans that
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v by s
chromabography of thowss arsu mort sy
to reprecsnt the hijhesi nirborns concan-
trabom of bsorans whird amploysss are
wipoasd, Mathods mowting the prsscribed
Rocuraty Aod  precidsn requiremenis ars
avallable in the “INIDSH Manusl of Aoslyt-
fcal Mathods,”

¥y MIBCILLANROTS YICCAUTIONS

A, Hirh Expostrst to bhemmane oan oocur
when transfarring ths lquid from ons con-
tainar to sanother, Buth opsrmtlons xhould be
wall ventliatad and good work practices
should be satablivhad to aveld spliia.

B, Non-spardng tools inould be used to
open bsnrsna contunen which whould be
sffoctivaly dsd ’nd bondsd prior to
apaning poaring

g, Employsrs should dvise smployoss of
ol plant ariss and opwations whars ex-
poaure to banwens tould cccur, A fow of the
common gparations in which high sxposares
to bénrans may ba woountarsd ars; manu-
Iaoture of stymane, phexnal, cyclobaxane, psa~
ticlden, and dstergenie,

S Avrorone O—Mrtclt Buivmrlixey
ClUIDILINTS IOA BXNLENE

1. ROUTX OF LFIAY
Inhalation; poexbls siin absorption.
IO, TOXTOULET

Baozaps is primwily an inhalatlon bax-
ard, o ebeorption causs dnEare_—.lnn of
the hamatopolstio systaan Mhalstion of high
poneantrations oan affect the cantral nacv-
ous wystam fusnoction., Aspirstiom of small
smounts of Uguld baneans immsdiatsly
calisss Dulmonary sderns and hemocrhags of
pulmonary tixsuy, 3¥in sbeoption through
intact sicddn s neglipibly, Howaver, sbeorp-
tlon will be aoosletated in the came of In-
Jursd axin, and bensans may be more readlly
abectbed If It Is pressnt in » mixture oc sa
& contaminats In wlyvents which are rsadily
shrorhad, Dafatiing setlon of henesme may
produce -primary-Liritatiba upon rpeatsd or
pcolonged contact with tha axin, Xigh com-
cantrations ars Uritating to the muocous
mymbeancs of the syes, noss, and raplratory
tract,

RULES AND REGULATIONS

I S XD ETMPTOMS
Bansens 1 pooriy abeorbed through the

lowed b7 & period of deprossion, drowsinsss,
fatigue, or veriigo, Thers miy be sansation
of tightness !n the cheet acoompanted by
brsathlsmansss nd ultmataly ths victm
may loss consclowmess, Convuldons and
tremora ocowr freguently, snd death may~
follow from reaplraiory paralyals ar cireula-
tory collspss in s fww minuis o saveral
hours following wsvsre sxponues The insd-
lous and oftan irravercibls effect on ths
blood-forming systwm of prolonged axposurs
to mpall quantitles of bepyzne vapar W of
sxtrems importance, Thess sifects havs been
noted to occar st concentmations of binrins
which may pot ckusa Iritatinn of mosous
mambranes, or ANy unpleasant sensory 6fe
tects, Xarly signs and symptams of beanrens
morbidity ars warled and vagus, and not
specifio for benzans axposurs, Bubpsctive
compiaints of hsadnohe, dizziness, and joss
of appetite may precsds or proceds clinloml
symptomology. Hlseding from the nota,
yums, or mucons mambranes and the deval.
cpmmt of purpuric spots may occur as the
condition progrossss. Rapld pulss and ow
blood presrure In addition to s phyaical ap-
pomuatmamhmwnwumpmrnmb—
jsatiys complalnt of ahorinsss of breath.
Olinical eyldancs of lsucopanis and anemia
are the most ocommon abnormalities re-
portad, howere, und thrombo-
cytopsnls are also frequently prsesnt. Bons
MArrow may sppear noermail, aplastle, oc hy-
lastis and may not in all dtuations cor-
relste with periphearal blood Andings indi-
cating hypo-hypec-achrvity of blood forming
tineupa, Thsre sTn preat variations in ths
susceptibllity to bansane morbidity which
bits the idmtification of “typical”
od picture, Tha sfscts of prolongsd ban-
sane OXpOSUIs INAY RppesT after seveal
Waaks Or yoars aftar the actiial axposurs bus
ceazed. Developmant of leukemis sl Ie-
yalis from exposurs to bansane.

IV. TAXATHIRT

Bamavs from sxposurs immedistaly, give
cxygen or artificlal resuscitation if indicatsd.
Yiuah sysa snd wash oontaminated sidn,
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Symptoms of non- narvous dlsturb-
ances Ay Ptralst following savers exposuires.
Bacgrery from mid exposures s wsually
mpld and complete.
¥. FURKVEKILIANCE AND FPRIVENTIVE
CONSIDIRATIONS

4. Ofher consideraiiont. Denzene can cmuse
both meuts and chrode effecta. It is impor-
tant that ths phyxician bscoms familiar with
the operating conditions in which exposuse
to bamzeps occura. Thoss with akln dissass
vy D2t toleTats the werring of protactive
alothing and thoss with chronte respiratory
dmeass may not tolerata the wearing of nega-
tive pressurs resplratos.

B, Eurpeillance ond reveening, Madicel his-
toriss and laboratary sraminations sre re-
qulired for each employes subject to sxposure
0 benxans, Ths employer must scresn &rm-
ployses for history of certaln medical condl-
tions (listed below) which might place ths
smployse At increassd riaXIrom sIposurs.

1. Liver disescss. The primary sits of hio-
trandormation and detoxification of benzens
is the Uyer: Liver dyxdnnetions lkely to In-
hihit the conjugation reactions will tand to,
promots the tordo actions of benzene. Those
precauntions should be conajdersd batore sx-
poaing persoms with Impatred lysr fonction
to banzana VApQrs.

1. Renal disecse, Although benrens im not
xnowa a4 & kidney toxin the importance of
the orgaxn In the eliminatian of toxie mob-
stances and metabolita jostifias ipecial con-
vidaration in thoss with poeslble impatrrment
of renal fonction,

3. Zkin dizente. Bencsnas 15 8 defatting
apent and can calss dermatitis on prolomnged
sxposure. Poraons with presxisting azicin dis-
ocders may be mocs muscaptibls to the edTects
of banzapse.

4, Flood dyscrariny, Banzang s x D ems-
sopoietin depressant, Persona with sxisting

blood discrdars may be mare smcoptible to
thn sfects of benzans, ‘
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