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SUMMARY! This emergency {zmparary
~tandard (ETS) is based on the determni-
noGon that elinjexl. and epidtiniclogieal
data-conchusively : establish- “hat em-
ployee cxposure to-benzene rresents a
Jeukcmia - hazard.- Therefore, s grave
danger currently exists {or workers ex-
posed ta this cancer hazard and it s
necessary o istule an emergency tembo-
rary standard to protect them. By this
ETS the Occupitional Safety and Health
Administration (OSHA) limits empleyee
exposure to benzene to 1 part benzene per
million parts of air (I ppm}. a3 an 8 hour
time-weighted * avereze concniration,

- . with & cciling level of 5 ppm for any 15
~ . minute period during the 8 ho)r day. In

addition, the ETS requires Lthe mcasure-
ment of amployee exposure. e€l.gincering
controls, persanal protlective (quipment
ond clothing, employee trainin ;. medical
survelllance, work praclices, and recerd-

. keeping. The ETS will be super:eded by 2

permanait standard within si : mouths,

«. A public hearing on .the ycrmenent
sandard will commence July 2, 19779,

EFFECTIVE DATL: May 21, M 77. - -

. FOR FURTIER INFORMAT) D! CON-
?‘ACT: . PN - .

MT. James Foster, Offce of *ublic Af-
fairs, OSHA, Third Strect ard CopD-

stitutlon Avenue, NW., Roun N-3641,,

© Washington, ,
- 81581). !

SUPPLEATENTARY  INFOILMATION:

ATPLICABILITY OF EL(ERCERCY 3 IXNIORARY
STANDALD

The accompenring documert is an
cmergency temporary slandard dssued
pursuant to sections 64¢c) and E{c}
41 the Ocecunztionsl Safety and Health
Act of UGG (the Acls (Lt izt 1585,
15938: 28 V.S.C. £:3. £37), the Secretary
of Labo:'s Order Ko, £-16 (41 FR 25039}
#nd 29 CFR Part 1711, The new stand-
ard, sectign 19101028, ap;:lies 2o all em~
ploymenty In 21 irdusirics corered by Lac
Act, includiniy “seneral indusiry™, con-
siryction and maritime. For reasons set
out below, this siandard doex not apply
to rctall sutemotive service stations or Lo
operations which use lqwld roixtures
conplaining 1 poreent or joss of nenzene;
however, these exempted opcrullons
are still sutzject to the requirements con-
Laned fn the benzene standard st 39
CrR 1910.1000.

In addition, Dursﬁant to zection 44b)
(2) of the Act, OSHA has Cetetrmined
that this emeryency temporary standacd

D.C. 20210 (202-523—

Iz more effeciive than corresponding
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standerds now applicable to the niari-

Ume and construclion Industries and

currently contained fn Subpart B of Part
1910, and Parts 1915, 1916, 1917, 1918 aud
1525 of Tile 29, Code of Federal Regula-
tions, Therefore, tliose corresponding
standsrds are superseded by the new
standsard in § 1910.1028.

Pursuant (o scelion §€e¢) (3) of Ue Act,
OSHA will shortly commence 2 rulemat-
Ing proceeding vnder scction 615} of the
Act. The pruergency tomparary standard
will serve ag a Lroposed final nuile, rlong
with other proposed requirements which
w1l be pudiished in the FLotraL RECISTCR
pursucnt (o 29 CFR 1911.12. OQSHA will
publish an additional preoposal jn the
very near future, encompassirg those
arcas ¢f oscupntfonal safewv an { heallh
considered appropriate for the agency's
permanent regulation of benzeae. This
dacument sets 4 public, hearingy on Lthe

.permanent benzene standard .o begin

July 12, 1977

The development of a Permanent
slandard will be conducted pur;uant to
the rulemaking procedures of section
6(d) of the Act. Thc Assistan’ Secre-
tary’s deeisicns on the provisim = of the
final standard will be bared on t1¢ entire
Tecord developed, including pul lic cotris
ments and the jinformal remaking
hearing, . ’ .- s

EVLHNTS LEADING TQ IME ESERIENCY

TEMPQRARY STANUBARD

Benzene has long been reco! nized as
& toxin aflccting the hemttopoietic
wblgod forming) system, and a ¢ 150 ana
cffect relationship between berzene ex-
pasure and observed blcod abntimnalities
has Leen established for mman znd sni-

" mals ‘during the last 75 years. Tie cvi-
dence jncicating a relationship betwean -
bonzene expostire and Icukemia has beci -

expanding and the interpetioral scien-
tific community ‘has increasbwly ag-
Ingwledged that . worker expaisure te
benzene is assoclated with an ncreased
Fisk of leukemia. Dala made av:.ilable by
the Nztlonal Institute far Ocer pationa)
Sajety and Heslith (NIQSH) v the 1ot
Iew weeks on workers exhosed u benzone
provide conclusive evidenice tha! benzene
is o lenkemiz cousing agent az d theie-
fore fnirnediale action (g protes workers
Is imperative. (T

The present OSHA standard for berni-
rene, found i 29 CFR 15101000, Teablo
Z-2, was sdopted m 1971 under the av-
thority of saclion 61a) of the Act froin
the American Naticaz! Stapndwds In-
stitute’s (ANSI) Z 237.3~1969 :tandard.
That OSHA standard p-escribes sn §-
hour Ume-weighted avelage o 10 prm
with 2n acceplable ecilinng concontration
of 25 ppm, In zdditfon, the preseic
stapcard allaws excursions gocve U
ceiling to a musimum peak concentra-
tion not to exceed 50 ppm: Provided,
That such cxposure cccuss [Or no Maore
than 10 minutes in any #-hour work
period. Neither the ANSY standard nor
the restdiant OSHA standard weore based
on the possihie Jeucestia hozard from
cxposure 1o benzcne,

In 1974, Aksoy et al. rcportad that,
when contrasted with the generail papu-
lalion, £hoe workers having prior expo-

sure o benzene had a significipg g, °
¢reased Incidence of leukemis.,

Also Lo 1974, pursuant ta seclion 22¢43
of 12e Act,-the Director of NIOSYH sy
mitted to the Eceretary of Labor 4 opp.
terin docwment concerning occupationg)
exposure te benzene which sialtcd that
*the possibility that benzene can indyce
leukemin caunat Ge dismissed." (). Howy..
ever, KIOSH mcommended retenilon of
the prescnl permissible exposiYe imiy of
10 ppm ang ceiling concentrzlio: aof 23
Eain as measured over a 19 miuk periag
which recommendation ®as nol bated gn
tienzene’s potential levkemia hazayd, -

In = Jelter ta the Scgretary of Laboy]
dated April 23, 1976, % Unitad Jiubler,
Cork. Linoleum, ahd Plastic Workers of ;
America wred that &n eniergency tem-
porary standard regulating occurational
exposure (o benzene be issued (42), The -
request was denled on May 18, :976 by
then Secretary of Labor Wiltiam 2, Usery - -

(43). .
Ieass than 1 yvear ago, the I glional
Academy of Bcriences, under cautmct

with the United States Envirormental
Piroteciion Agency. reviewed the litera- -
{ure consoiningy health clfects of “yenzene
exposure. (41 The Aendemy ¢0 jcluded
tha: benzene-maust be considend 2s a - .
suspect leukemaogen. : S

-In August 1976, NIOSH subm tted {0 . .

OSHA an updated c{riteria dezument
which revised its earlier wssessiient of
187¢. 151 On the basis of a reviers of old
slocies and new dala, NIOSH ¢o.acluded
(hat benezone was feukcmogenic. This re-

T pom furiner pointed out that 1t is ap- .-
“ parent from -ilie litcrature that Jsenzene ;. : .
- leukemia - continiues {0 - be

renorted.”,
RNIGES, torselore, (Terommended that
since no safe level for benrene etposure
could be ¢stablished “no worker be &éX=:-
posed to bencans in excess of 1 ppm in

air®, Foellowing publication of "he up- -

dated criteria document, the Dirsctor of
NIQSH recommended to (hc Agsistant
Sccretary of Labor, by letler dated Octo-
ter 21. 1976, that OSHA pub.sh an
emergeney temporary standard Jor ben-
zene establisiiing the expostre Jcvel at 1
prm. 16) Based on the informatiom sup-
PHe¢ by NIOSH, OSHA issued o Janu-
cary 4. 1577 voluneary “Guideines for
Corizrdl of Occupational Exrnowmure to
Lenzens.,” recoswmeonding that e pasule
Lo banrene in air not exceed an £-hour
rae-nrighed average of ) prom i any
E-houer shiff @f o 0 hour week, (17}

1» Janvary 1977, NIOSH [-fermed
OS5HA tast wolpilace environme ats hac
been found In St Mars = and Akion. Oliio
where ¢ swliciznt number of erployers
had heen expoved to benzene fOr o num-
bar of years to faciljtate an epidcruologi-
cal studr of health risks. (43) The work-
2ite was a FlLioNlm manufacturing plant
onned by Goedyenr Tire znd Rubber
Cemgpany. The preluninary conclisions of
the epidemiological study NIOSH con-
ducted ol the ploAlm warkers were
tratsmitied to OSIIA on April 15 1977,
{7) Tn: KIOSH gdaia demonsivated an
1ncidance of Jeukemia In workers ¢xposed
10 bemzooe that was at Jeast five tines Lthe
expected Incidence. NIOSE concluded

that:
170376
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The report shows & statistically signlficant
incressd In he riak Lor developlif myelog=
enous lrukemisa AmMOOY WOLYers oxoasd o
bonzene. Wa hone this new [nforroadon . will
be of amistanrce to you In reaching s deci-
tion on the @i &R *;smte rcgulatory
nction. ‘

In his letter of Aprit 15, 197% trans-
mitting the report on tae Goodyexr Plio-
film plant, the Directar of NIOST again
utged that an cmergracy stanulard be
issued.

REASONS FOR ISSGAA(‘: oF AW :MIIG‘ENCY
TEMPCRARY STANDALD

The Assistanl Sccreary finds that ex-
posure to benzene pases a grave dunger o
humans. Epccifizally, human exprssure to

" . benzene cam induce chromosomal aberra-

tions, bone marrow damage and cestruc-
tion, and other blood dyscrasias. More-
over, the accumulzted studies strongly

- support the conclusion that benzehe

causes Icukemia 1o hummans. The dats

collected by NIOSE and iade avaflable
U during thelpust few wecis show that
. workers exposed Lo benzene in an Ohlo

Pliofilm plant have coirirucled leukemis

- at & rate st leact five tines the rate ex-
pocted ln the goneral popuiation. Jlecause
of the conservalive statistical aiproach

" t0 evaluating these Dreliminar: data, -

fingl results of this sludy will corlainiy

show that the insreated risk of ¢avelop-

ing leukemia 1ram exposute to belizehe

. Is even grrater than Gre Umeas tie nor-
... mal incldence of . this discare. This new
~. evidence hus baen inter
- and §s found by OFEA, 19 conciusively:
- establish that henzene caures Jeukemia’
©in humans, Thiz scnclusion is st ported

retnd by [IIQSH,: .

by the subsianinial bLodsy of cinfeal and .

- epidemiological evidencs previowsly vadl-

epidemiologizal  evidexnge  previousiy
svallable which sugeesied the zalae cas-

- ual -relationship belween bonzeae ox--

posure and Jeukemia. In view of {he new
evidence Lhe relatianship can no longer
be subject to serious guestion,

The Assistant Secretary  cor cludes.
based on a review of the lntest VIOSH
study end recommomdrtions tugether
with the ¢pidemiolzrics] nnd olnical
studies and other scienidiz data, that
benzome exposure subjects woplers to Lhe
risk of contracting levkemia, n neolig-
nant and {rreversikle disense, The best
avallable acisntific evidsu<e indicates
tkat no saje Jevel for £xposure 1o a car-
cinozen. including bolzene, car be es-
tablished or assumed to exisl. OSHA has

. considered ‘this Questian of a4 sofe level

in previons Niemaing Proscedings (see
prenmblzl 0 earzinegan siznd.rdy (39

© FR 37381, viryl chiorjce standiard (39 FR

25892, and ke ¢ eisrivns stand-

ard (41 TR 46742:) zxrd hic yelled on

that consicerable badr of scizntific opin-
ign holding that wthen deidiag with 8
carcinogen, no sale level caists for any
given population. For cxam::le, the Na-
tionat Cancer Instiiuts's Ad Hoc Com-
mitlee on Lhe Evaivalics of Low Lavels
af Environmenta! Chanical Carcloogens
(1970} states:

No leve! of exposure o n chemien) carcia-
open should be CoRsdeTed warincioTically In-
"lmnﬂnﬁiq m.ﬂ":r h.rd. aenic agents,
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& “safs level for pAn” cannot be sytablishad,
by spplicatien of ocur presest Koowledge.
(NCL 1979, p. 1)

And NTOSH has taken the position
thet in regqulnating cancer-causing sub-

‘stancas “* T 7 1t I1s Dot possible at pres-

cnt to cetermine & safe exposure level
for carcinogens.” (Rev., Arsenic Crit.
Doc. 1875.)

Since leukemsia Is a form of cancer and
exposures generilly below 25 ppm have

- alrczdy fnduced leuketnia, it (s not cur-
- rently possible to determine whellier a

sale Jevel of exposure exists Yor worker
nopulations exposed to benzene. There-
Ifore, the Assistant Secretary has deter-

-mined that exposure must be reduced to
Lhe lowest fexsible level.

Furthermore, during the peﬂxl of
time for normsl]l rulemaking, woirkers
would continue to bec exposed to levels
higher than those that may be ac iicved
by this ETS. .

In conelusion, the Assistant Secietary

-determines that exposure of emgloyees

10 3 cancer-causing substance !a the -

“workplace cavironment is & “prav.: dan- -
- ger” within the meaning of sectia 6(¢) -
{11 (A) of the Act. The propositipa that

cancer, and substances that ¢aus: can-

cer, pose & grave danger 10 man dr *s not -
need lengthy dizcussion. The nature of
a cancer hazard diflers {rom otha (ypes
of toxicity. Employees exposed to c 1rein-

+ -ogens risk ncurahle, irreversible snd. in

mast cases,  fatal coosequences,  These
con'i-qucncts may . be irreversibly ret i
“lime.” No symplomatic evidence o lhe -
de\dupment of the cancer may “ic ap="
pn rent -to . the “emiployse duoring-a lung
lataney perind. A slogle EXDesUre ¢dnrio
may be suflicient Lo cause capcer. These -
facters, which establish the gravc Janrger
pused by cxpoesure {0 carcidogen:-, also
lead inexorably to the conclucion hat it
is necessary to provide Unmediat - pro-
teclion for emplovees through Uu iscu-
2nce of An emergency temporary & tand-
atd, within the meaning of seetioiy 6¢e)d
{111B) of the AclL.

The existing 10 ppm standard. ec opted
from the ANSI naliopal cotwensus
standard, was basad largely on bzhzcne's
ganeral woxicity rathrer than on tha Jeu-
kemia hazard and, therefore, doei not,
within the nesming of secusn €uin) (8)
of the Act, provide the protectiorr now
thowil o b2 necsssary. The Assiziant
Secretary finds that this emorgens teme
porary standard bouter effectuates the
purposes ¢f the Act than the Nazional
consensus standard.

DACKGROUIID AND DISCUSSION QF LARLTER
DATA

Benzenc (COHE) iy a clear. coictless,
non-corrosive, hiFhly flammable linuid
with & stroog. rather plessact odor. Ben-
zcne's Jow bOIllng point mnd high vanor
pressure ¢ause L to cvaporate rapidly
uider ordinary atmospheric condilions,
giving off vepors cearly thres times
heavier than air.

Bearspe is produced primarily by Uie
pelrochemicz| and petroleumn refining in-
duzirics by the process ezlled catnlyiic
reformation. whish conyers  eéertain
lovrer oclane hydrocarbons folo higher

22317

octane aromatics. The two industrics gre
responsible for 94 percent of the tota)
US. production of benzene. Recovery
through catalytic reformeation. including
the benrene farmed from the hydrudeal-,
kvlaticth of toluene, accounts {or 2 most
80 pereent of the tota] quantity produced.
Kecovesry of coal-dérived benzene, pri-
marily £5 & by-product of the crking
process in steel mills, was glice the rusjor
source of benzene, Today, howevar, {t -
accomnts for aniy 6 pq;};:ul. of the tatal
.S, production.

The production of be.nzene is rapidly -
cxpanding with approximatety 11 billlon .
pounds produced in 1976, Only cleven
othet chemicnis and only one other by-,
drocarbon (ethylene) are .produced jn
greater tonumzge in the U.S. Aprroxi-
mately 85 percent, of this benzene is used
chieflly 23 an Intermedinte in the produc-
tion of ather organie chemicals, melud-
ing slyrene, phenol, and eyclohazans,
‘The remaining amount is used prinmrily
in the manufacture of detergents, pesti- - -

- ¢lddes, soivents nnd pajot removers. Ben-* -

-zene Is also present as & compobeat of

motor fyels, lveramnx lcu t.ha.n 2 per- ‘
< €ent in gasoline. v

The first major mdustnal use ot ben-
2ene, however, was ns a1 solvent in the
rubber industry jfust preceding V/orld
War I. During World Wer 1, beizene .

prodocton was stimulated greatly by the . .

demana for and resulting progduction of -
+ tolucze in the manufecture of explosives.
.The larze quantiles nf benzene v-hich
were produced result.ed in its snore “vide-,,.
“gpread use ms & starting polnt fov the i
“manwacture of “varlous crganle com-.
‘pounids, This situalion led to greantly ln-37
!crensed uses of behzene as s solveit o -
the artificial leather, rubber goods and
ralogravure mdusl‘.ries, anc as a start-
ing material in urgenic synthesis, S

Indusiries and processes currmtly
using Lonzenc include the chesdeal,
prinling. lithagraph, rubber cerpents,
rubber fabricating. paint, verpish, -tain
removers, odhesjves, and potroleun fn-
dusiries. Benzene is 4150 used extensively
in chemical laboratories gy g solrant and
8% A renctant in numerous chenlca sp-
plications, Where benzene 1t nruduced
and used in Jargs actounts, it is gene cally
used in encloscd systems, althouck ex-
pasures Can occur during liguid tinnisfer
operalini:=, fron equipment lerkage and
Carryover ics.scs and in m-um*nuu oh-
erztjons.

A, Tozmiz effects. Benrene has been rec-
ofnized as a toxic substance capatle of
ciusing acuta or chrenic effects rince
1900. Inincziution is the mimory roue of

- entry of benzerc in the worker. Ben 2ne
diffuses rapidiy threugh the Jungs and is
quickly xisorbed into the blood. The rate
of absorplon 1s greatest during the Brst
five migales £ad thereaficr declines sig-
nificantly, Benzene saturation of the cir-
culatice blood may reach as high as 0=
80 percent of the air content of benzene
within the first 30 minutes. Relatively
complete sawuretion of the blood may not
be attainied for {wo Lo tivrce days.

Though the avaiable literature sug-
gests that benzege s not readity absarbed
Jhrough the human siin, sppreciable

170377
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titics of benzene could be whsorbed

in the case of injured skin, Moreover,
n of benrene by the sk may he
signifcantly sccclerated when binzene is
present in & mixture or as a contwminant
m polvents nown to be readily absorbed,
such s toluene and xylene. (48 -
Tr.c benzene absorbed by thr circu-
lating blood 1s distributed throughout the
pody where, because of {is lipesclubllity,
1t tends to sccumulate in - varigus body
orxans in propertion to their fal zontent.
Upon removal from benzene exposure,
the concentration of benzene in the ex-
pired hreath {ollows an exponential de-
¢cay curve, reflecting removad of YenZene
{rom various body comparments. Elimi-
natfon via this route hos boen estintated
ta Tenge fiom 12 to 50 perdent of the total
amourt of benzene rbsoroed In Fumans,

RULES AND REGULATIONS

forming tissucs (bone marrow} {nllowed
by aplasia (to ¢ell produclion) and fatty
degenaation. Clinically an jnit‘al in-
crease, then decrease in the rec blood
cells, white blood cells, or plaieiots, Is
seen, with progression U éXposwes are

T, continued, to aplastic wmemin Oack of

functioning of bone marrow™), lcucope-
nia {(decrezse in leucocytcs wlhith are
white hlood <glls), thrombocyiopenia
{decrease lu platelets), or papcylapenia
tdecrease in all cells {n the perpheral
blood}. Secondary effects of thrombocy-
topenia include cosgulation distiirbances,
characterized by increased biceding time,
poor clot retractiown, and increasel sus-
ceptibility to hemarthaging. Tuis clinical
picture af chronic benzene paisonicg moay
exist with or without the pluysien signs
or symploms of fatigue. vertigo, head-

A fraction of the absorbed bouzene Is - ache or excessive bleeding,

climinated {n an unchanged. form, bri-
marilv in the expired ajr and, o & mini-
mal extent, In the urine. The reriainder
of the 2bsorbed Lenzene is metabolized by
enzymes contzined in the liver 234 ultl-
mately ta derivatives which are nire Wa—
ter soluble ihereby: facllitating thelr
yemovz] by the kidneys, A firzt Irterme-

djate in the. biotransformetion ¢f ben-.

zane is believed (0 be bznzens epoxide, o
highly reactiva intermedicie and one of
several candldates suggesicd As the ac-

tive agent responsible for benzene s mye

- --The following studies sre represculs-

. tive, although by no mesans all inclusive,
“ of the published literature on the chranic
effects in humans of Lenzene eéxposure.
These studies do however illusirate the
diversity and veriability of effects which
cdominate the literature on chronic ben~
Tene exposure. . )

...7 L., Blood . dySercsics, Qregnbus{ &nd

.-coworkers’ Invesligntion in 1939 of 332

. pressmgen i three rotozravure prnting

‘plants was one of the strliest. coranre=-

* hensive stodies f benzene poisonir.g.(8)

Jotoxic eifects. Phenal,»and to B 1cSSer: 1y s agition to physical examinatior s, in-
extent, hydroquinone, pyreatechd], and ~etuding medical and occupational bisto-

phenyl-mercapiurie acid are the primary

metabolites of benzene found In urine. - -
_B. Acufe cffccts. Expozutes o high,

" ries pnd lshorztofy tests, workplave alr
zamples and chemigal analysis of inx sol-
. vents and thinners were parformed inan

concentrations of benzene produce un al=: attemnt 'to provide x correiation with
most immediate effect upon the sentral s medical Andings. Alr samples 1481 re-

nervous syvstem, ‘Beuzens coficent-alions
of aboul. DS L0N -pom : arei fatal i within
minutes,  with >death” -occurring | from

-Joccy ¥ & Five-workers [with-:the most. svere
geute cireniatory failurt or comm, v'ith or 7 benrene- polsoning expressed no suvjec-

- without * couvnlsions.” Mider cxpasurss: thve complafals and physiczl cxamina.

rom 11'prian te 1659 rpm for 2 piants,

produce a perlod of nerveus exciiztion,. tion revealed nezative findings. The igny
cuphozia, headeche and nrusca followed * of “peisoning” included a reducticn In

by o perigd of depression twwhich en re-

sult in cardiovascular coilapse and/ o un- - and platslets, fove s =4

consciousness. The occurrencea of non--
spacific nervous disturbdnce a5 an afler-
clfect ¢f acute exnosures Is dependh-nt en
durstlon of unconscioUsness - ancd/or
sevenity of circulatory faflure, B eath-
lessoess, moervous ivritobility, and un-
steadiniess in walking have been obe srved
1o pemnizi for n perfod of zoveral ‘weeXs.
Inhajation of still Jower cencentritions
4238500 nomd vields signy and 2¥ymD-
tams ¢f miis polsoning, cl:arzeteriiad by
vertigg, dyovsiness, headrche. and nau-
se3. Ranid mecovery from these symytoms
weslly occurs [ollowing <essation of
exposure. .

Direct coutaet with the licuid may
cause ervihorna ¢nd blistesing. Proiorged
or reLeated skin contact, even wiih small
qusLillies ¢f Lenzene, had baen assoct-
aled with the development of a dry,
scaly éermartitis or with secondary in-
Jections.

C. Chronic effects. Ecnizelie €Xeris &
Prurary Woxic effeqt in the héne MITOW,
e major dload lorminz organ. Long-
term expasires to lot obucentrztions of
benzece have been cbserved 1o bave gn
tnftial slitpulatory ¢fect on the blood-

1N S

. the number of ervihrocyies, levtoyies
Greenbw sinted thal: “These lnd-
ings Musirate the well-knonm fact that
the eflects of betivene nis y b persi: tent
&«nd also suggest LAt even before tlocd
chauges ave z=hpavent, DIOcessls moy
hate been nitjzled that wil) continué (o
Cevoloy even afizr expasure to banzene
1as ceased”™ THa authors also renarisd
that fndividus)s vavied greatly in suc-
ceplibility althoupn data on Personad
tnonitoring were ng; avaiable,

In the szme rear, Maliory et al re-
porled post~-moricys findings Ly 14 case
studies of worsers with a8 lilslory of
chronic exposure in pentene (81 Expa-
sures varied from v monthy to j2 veurs,
Lut né exposure Jevels wero ovail-
able. The authors indjciled nzb slg-
nificant changes were found Tregu~
tarly throuchoul the entire herealo-
poietic system including bone maAlTow,
liver, splecn anid ymph nodes. Of
the 19 case sturies. six exhilbited liy-
poniasia of the boniez marrow (Gecreased
hone minmmow $iict1o3), whersss nige
canet showed hyroiTlasia  (overactivity
of the bone marTcw,, and w0 were di-
sgnoscd as Jeukemia, The suthors cou-
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realed | benzenc. concentrations raaging -

‘cluded thal exposure Lo benzene ynder

varying cohditiony produced diverse re_
actions end that individual YaTiatioy
was of great importance.

In 1943, Hardy and Elfing investigateq
an aridficial leather plant in Massachy.
setls in which & man who hed been en.
ploved as a coating machine opcrator faor
12 years died of what was diagnosad a¢
benzene polsoning.<10} The subject hagy
warked as g co2tng machine operaior jn
oiher locations for 18 years Fiiy-twa
worxers wcere Still employed In the
leather plant. Besnzcne -concentrationg
ranged from 40 10 89 ppra with &n aver-

.

S

ace congentration of 60 ﬁpm. Blood stud- -

jes, perfoitned upen.a
showed abnormalilies in more thzn ane

52 employees, -

blood component in sixteen of the em- "

ployecs. Abnormalilics were obseyved in
hemoglobin,

REC, end WBC counts.

There wos 3 wide variation among sub-

jetis u3 o the particular component af«
fecled. SiX of the 16 cmployees with
blood abndrmalities worked in the iame
coating roonl 8% the deceassd man. De-
spite thiz evidence of blod sbnonaali-
tics from the laboratory tests, noi e of

the physical examinations revesled any . -

¢linical signs or symploms of overcpo- .

sure o benzene. s
© In an epidémiological Investizstion,

{contrals) with those of 217 appayontly
healthy wmales, 95 percent of whom
worked with solvenls contafhing bens
zene in small shoe shops. (11) The thops
were considered unhyygienic sud pezrly

ventitated, The conceniration of bexiégne, -
in the working epvironnient ranged <rom . .
15 1o 20 ppm diring nen-working rours .
_lo 210 ppm when adhicsives coniuizing
“benzene were being usad. The dur tion .
of cmployee exposures ranged from 3

‘Aksoy et el compared the hematolozieal =
- findings of 100 healthy male subiacts

months to 17 years. X 51 235 perent)

of the 217 employees, hematological ab+
porinalities wcre found consisting of

leucopenia (9.7 percent), thramboc /(o= -

penia (184 percentd, Jeucopenia aiso-
eiated willy thromobocytopenin 4.6 ; €rs
cent) and papeytopenin (2.7 percewts.
In addition. relative to centrgls, benz(ne-
exposerd workers demonsircied z sigr ifl=
c3nt reduction I mean while cell cou nils
und mean plateiet counts, The proj or-

tion of benzenc-capoted workers ciige

nsed withh anemia wey increased wihen
compartcd to controls; hiowever the prei-
ence of iron-daficieney aiemia could ot
be ruled out. .

In French survey of £5 fatal cases of
benzene Induced discasts of the blood,
covering fhe ycars 1947 to 1962, 27 were
diggnosed 25 lgukemia wnd 22 were at-
tributed te 2plastic anomia. Of the latter
cascs, one pailent was aficred atler only
2 years expesure to benzens with the re-
mainder having an average exposure.of
16 years. (£3) The authors also reported
that in the cases of aplastic encwia, the
evolytien of the Ninesg wosy lengthy. A
similar gbservation was also reporied by
Vigiiant und ¥ormi 11969, (14) Of 22 la-
tal crses of chronic benzene polscning
ceen in the provinges of Milan and Favio.
13 were due L9 Jenkemin and 14 duetoap-
lastic pnemis. These authors noted that
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. hone marrow, characterized by the com-

aplastic enemis usually "eccurs lo pa-
tients while they ere still being exposed
10 high concentrations af benzenw, In &
later study, Viglaol reporied that
among 59 surviving workers witt, ben-
zene-related aplastic smemia, II Jater
ded rrom ecute Jeuken fa. The ruthor
alsg reporicd that he had knowic ige of
at least 150 coses of Ioukemia attr ‘buted
to benzene In ILaly alene. (49) -

" Pancytopenia has been equatec with
aplestic anemia, although strictly defined
aplastic anemia Is characterized by pan-
cylopenia and accompanicd by a fatty
displacement of tlie booe Mmarrcw. In
1976, Viglisnt and Yorni stated: .~ |

In the prst two decsdes, the case records
of patients aith Acute of subacuie leukemln,
usualy with leukopenia st somme state of the
1Mirosy, liavs beoome BO DUTACTOUS Thil they

- exceed those of acute pancytopehin. Tbils -

finding led uz to suspect that many cases
that were Congidernd ns asute prucytopeaiz

in ths past, prioT to the introduclon of behe -
marrow blopsy, may in fact have betn €X- -
amples &f scuté hamocyoblastic lsukema
leucopenic and Aléukewlc, or with few mi- -

crohemocytoblasts in the circuizuidg Blood,
posalbly miviakén Zor 1ymphocytes, (3] ° -0

Unsuccessful at {nducing ehronf: pol-
soning through iahalation of vpors,

A

Bellings In 1918 produced leukapeaia in )
rabbits througzh subcutareous inje:dons .
" of commercinlly pure benzol with olive
<ail. (12} Selling’s findings demonsitated
o constant, well ofined aplasia «f the =working/ environments containing be- .

plete dlsappesrance of leukocytes :n the |
periphersl blrod. Ho noted that although -
boih the myeloid and lymphoid t ssues-:
are vulnerable, that myelold tissue is in-..”
Jured to & greater extent.” o . Ry
Deichman ¢t &l (1323) pubitshed re-
1ts of animal =studies which alz> in-
dlcated the preal toxicity of benzere va-
pors for hematopoictic tissue. (16) Zight
groups of raty, consisting of 40 anmals
PeET group, were exposed to benzen: va-
pors it .Average concentrations cof 83IL
6h, 81, 47, 44, 11..29, and 15 ppm re pec-
tively. The duration of exposurc w:g for
% hours per duy, 4 days per vect, for
periods ronging from 5 woeeks o 7
months, Expusurss to the Lhree hizbest
conceairations rosulted In s simmificant
leukopenia

“

3.
P
]

RULES AND REGULATIONS

Increases In chromosomal nberrations
in subjects suffering (rom benzZene hemao-
pathy were investigated by Pellinl and
Cuolombl sud by Fornl and Mareo, (172,
aH, O

Fornl et. al. examined chromosomal
chanzes and thelr evolution in 25 indi~
viduals wno had suffered bone myrrow
Impairment of varying severity, 118
yenrs previously, as a reswlt of exposure
to benzene. (20) Hematologic examina-
tiohs performed at the time of the cyto-
geaetic siudy, but subsequent o cessa-
tion of exposure and récovery from ben-
zene hemopatliy, Indicated normal blood

- valyes . However, both stuble and un-
stable chromosomal changes were still

present, The guthors noted that *This
finding <{(persistence ©f ' chromos4mat
aberrationsy is similay $o0 that rep:rted
io individuals with pest exposure to jon-
izing radiations, both {herapeutic and
accidental, and suggests that Iong-yved
lymphocytes might maintain chryme-
some damage <ven [or yoars™,
Chromosomal changes In indivic uals

either r:o longer exposed to benzeny, or.

exposed Intermittently to low Jevels, and

who show -no hemotological diso=lers, ..

liave also’ been investizaled. After ax-

ployees who displaved mo toxic symp-

toms, Tough et &l reported that tvo of
groups exposed on the averagcs of -

these
4 anq. 15 years, respsctively, to sfilar

‘tween 25 to 150 ppm benzene, showad a
signifieant . increase of structural caro-

‘mosomial 5 zharzatjons . In . Ismpho ytes
over . the' general ‘population, (211 The

third group- of workers from a diffcrent
kind of factory and exposod to app -oul-
mttely 12 ppm {or an averuge of 13 y ears
showed a frequency of chromosom,: ab-
crTations not sfgmificant!y diffcrent irom
those found in the general papula don.

tween the ape of workers and AP are
to beazene Is respansible for the obse ved
effects, - .

Induction of c¢hrowmoson:al damag) in
rabbit Iymphocyies by subcutancous -
Jection of benzeéne has been reporter by
Kissling "and Speck. (22} During the

niter 14 weeks. A moderate, phase of periphcral pancriopenie. {he

but definite. Jevkopenia oceurrad in the frequzney of mitatic figures showing ab-
Taly exposed 1o 47 and 44 ppm after 5 crrations {mostly gaps and breaks) in-
to & weeks of exposurc. Exposures o ereased {rom an niial value of 6 13ET=
three Jowest benzens concentrations for cent to 58 percent aftay an gverage of 18

periods of 4. 3. and 7 months, respice
tively, induced no dermonstrahle chianges
in the numbers o Jeucoytes.

2. Chromosoml aberrations. The de-
relopment of varisus chiomosomal aber-
rations in peripacrzl leukocytes and pone
maTow cels hes alsa been atlribated 1o
benzene cxposures. Several investige-
tors characterized Ljeze aberrallons as
toth unstable chromosome chatiges (ie.
sncluding fragments, dicentric, trizentric
and ring chremosomes) or stable ¢hro-
mosoinad chzoges (e, deletiory, trans-
Jocxiions. Inrersions, and trisomies).
These 1ypes of chromosomal aberrations
also oceur as the result of cxposure fo
fonizinng radlation, witich fs known to
induce leakemia.

R SUTP R o
A €
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wecks. Two months Infer, after the lis
conticuance of benzane treatment, visible
chromosoal damage was sLi1] ohserred
in 3% percent of the mitatic cells. Alza
Phillp and Jemsen n o prediminary repast
demonsireied that o Liiile subsutanecus
injoeclion of benzene ¢dose: 20 ml beni-
zene; ig body vweight) adounistered to
rats is czpzble of inereasing the fraction
of marrow ceils which exhibit chromo-
sommal abnermalities.(23)

3. Leukemic. As pointed oul, benzene
presents 2 considershle range of heal’h
riski to the workine populztiion. These
inctude the threat of developinz & form
ol cancer Zncwr: as leyhemia, 2 1a1al and
irreversible disease. Robbins defines leu-
kemia by stating:

mination of three groups of factory em- -

2519 -

Leukamis may best be considered 48 & heos
plas (canoer) of the white hicod cells and
U 50 Classified In the “Intermmtinnal Iirs of
Causes of Death ™ It 1a ¢cliaracterited chiefly
bY: the apptarance of sbuormal, inmature
whita cells 11 the circulating blood; duluse
aud slmest total replacament of lbz Lone
mairow with the lekemic ¢oils; abd wide-
spread Loflirates af the lver, splesn and
other tiasues, analogoun o metastetic disem-
inauagn of salld tissue canoer, (24) -

The rtcent epidemiolopical study of
Infante et 8], (51) demonsiratioy o five= -
fold inereased risk of totald ia and
a ten-fold increased risk f mylomoncey-
Uc leukemia among Pllofim workers ¢x-
posed to benzenhe, is sunported by nuner- -
Oy Case reporis in the scientific and
medical literatyre over the past several
yeuar: cobicerning benzene related Jeu-
:fenua, predominantly of the mylogenous

At the outset 1t should be noted tat.
prier to the development of the Infante
ef al, data conclusively showing the Uak-
age between benzens exposure and the

development of fatzl lsukemia In werk-' -7

ers, many had argued that any substa 1ce
capable of inducing bone marraw depies- °

sion or other blood abpormalities sheuld .

T

ba freaiad os a potentia) levkemopen, "

For example, Cronkite stated over txeaty

- yans ago that: .

“agent. beazol, probably can prodice an {f--
‘ereowed indddense of leukemia, bui the ¢ata
rara nnt &g good &3 1o the foroer. First, the
‘Gnger of Fusplclon must be polated at oy -

: The hesPt of the prodlem In the t5dud lon

ol leukemin by jpdustris] hazards rects uzon - -

quaAntitation of the sgent and the yigk of . -
- levkemia Two Agents used (o Uuiustry tave N
. D Comtlated with nu fucressed incldencs
-4 of leukcemia fn human belngs, The first, 43R~

-1zing Fadiation, i Ubqueationably ablc to ="

i.crease the tnefdence of Jeukenis. The secdnd =

‘Teuzh et al sugzested that their Ind- -~
ings may inlcate that an interplay be-

agent which is sble to produce on splazh. of
1ie bone Marrow, assumiog it will probebly "
L# ablo 15 produce leukemia alro. Seacagd,
thero I3 DO Teason to doubt thas any ag:nt
which will produce a cancer elsexhere in the
bady will Dot be sbie 1o produce Jevkemi . if
the ofendiag sgent (s transparwd to  he
hemopalesic tasues, (25)

And. as the National Academy of Sd-
ences pointsd out in its report of Jyne
1976:

Bepzene fizs In the former category -
caVie I 15 well decumentes thot 1t prodo e
apiaiia of the bors marrow (4)

And as V7illams ot al. notes:

Anr ehemical capabie of preducing wte o
takicity must Ls regerded as s poteate)
lenkemosen. U the Sndings in radiatione—in-
cdueed leukemia Lpply which Indlaste thLat
call damage with crpression of marro® func-
tion may produce xlicratyons leadiop Lo tie
tranziormaiion of damaged ctils ot ngo-
plastic ones. Tno anly chemical which has
beth £ieariy Kontifizd as one which IncTeacan
1he Incidense of m7elsid levkemiss In man
16 benzens ln rather hesvr occupational cx-
posare.(26)

‘Ine relationskip between benzenc ex-
posure and lenkernia 1n humans in the
past has resuited In lsrpe part from
clinical observeiion and W & ltsser de-
gree Jrom epidemiolegical studies. The
clivical eTidence of lcykemia has been
obtained either from 2 survey of medical
records primaridy n varicus Furopean
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clinics. or f1om & €anviss ol the pub.
fished literature reporting ctse histories
of individuals diagnosed wit1 leukeria.
In lleu of quantitative, Jndividual ex-
posure datn, subjecdve evalualions of
Intensity of exposure have bien vtilized.
The epldemiological evidenc: has been
derived from cither the determaination of
the frequeney of chronje binzene ex-
posure among ¢ascs Of leukenua or {rom
the determinatlon of Irequency of, or
mortality from, leukemia smoug employ~
ees of work shops that ytili:e hepzene.
In other words. in the Arst method the
lcukemia Is the constant f(actor of all
case studics and the benzen: exposure
is the variable; while the second method

is the reverse, that ig, the binzene ex-.

posure is the constant factor while leu-
kemin §s Uie variable. t-
Vigllant and Baita, in thdr
of 47 Individuais sufiering from benzene
hemopathy between the period of 1942
and 1963, presented clinieal and labora-
tory accounts of six cases, all of whom
were dizgnosed As having hiemocyin-

plastic leukemia, (27) The peried of ex- |

posures of these mmdividuals to elther

resins, Inks, varnishes, or glye: contain-

ing varying cencentrations o! benzene

ranged UP to 15 vears. Dala o6 the con- .

centrations of benzene in the vorkplace
environment, withh one excsplion (190-
660 ppm) were not avallable. Although
information onh brevious occupational
histories or medical status priar to the
finnl diagnoses were glso ol availnble.
the authiors stated that “attri>ution of
the cases (of leukemia cited) to the ex-
posure cannot be doubted.” Drcing the
years 1962-1083, when there v &s sharp

review

RULES AND REGULATIONS

tologic shifts’ ranging fram anemin or
leucopenin (¢ aplestic . snrmia and
SPANnINE & period of 2 to 10 yesrs, Of
the 10 cbhronie cascs reported, none of
ihe paticats had hemocyiopen:e changes
prior 10 the onset of Jeutkemin

Alkzoy ¢t al. reported the dea hs, due to
loukemla, of four J'uridsh sboenakers
reqnuiling from their exposure ta benzane
for periods manging from 5 Lo 14 years.
129) At the Lime of the study air con-
centrations were found to be between
150-210 ppm of benzcne, Prersious oc-
.eupatiopal expasure data was not pro-
vided, Two of the four patienis devel-
oped neute Jeukernda approxim wtely two

-and three years after (he oceurrence of -
Aplzstic anemla although thie other -

two-dld met, -+ [0, -

.. Adding 8 mew cases of Jeukmia as-
secialed with exposure 10 benzene ta 26 ..

previously - found, between Lo years
1867 and 1973, Aksoy et al. obzerved

that with the exception of ane czse af .

chronic myelaid leukemia, al  had
various forms of acuts leukemia, (307 A
Preceding perfod of pancytopenis was
reported present in almost 25 percent of

« years, .Often. the clinleal findkwgs n»na
I blood picture mproved considerably be-
.. fore leukenia was diagviosed. Diring an

¥B year period of observation, -t1e Inci-:

tdence of levkemin amolig shoe- workers
‘ehironically exposed - Lo Lenzeie was
crlcitlated to be more (han twwe that
experienced by the general,ponulation
13.5/100.000 vs. £100.00Q1 , AR
ABrowning ;tabulated ' from *pivblished

Bascd 01 the nypathesis that the pig °
of leukemia was higher amonyg worke
who were exposcd 1o benzene and m':d?
€3 X-rays, Ishimaru cl al, conducteq «
retrospective epldemiological m\rc.mmn‘
tion examining the rclationship bet-weg,;
occupations and environmental factors
other than A-bomb cxposure, and the n-
cidencz of leukemia in Nagaseki and iy,
othima beuveen 1945 and 1957. (33;
This case conirol study compared a)
cases diagnosed as definile or Prebabie
Jeukemias between 1945 and 1967 and py.
siding. at the Ume of thg onsct of Lhe gjs_
ease. In Hirashitna af. Nagesaki. Cop. -
trols were wmtchéd [or city, sex, date of
birth (£30 months), distance Trom the
stomi¢ bonb explosion, and alive and ype.
siding in either city at the Limc of the
onset of- the disease in the paticit. Four
hundred ninety-two levkamia cares were

. {dentified, but matiched. controlt could

enly be obtained for 413. Fiftcen aequpa-
tions were stlected in which there had

- been exposure (o either medies x rays or

the cases, and the interval betv-een the -
_pancylopenic perfod and- the anset of
leukemin varied from 6 montix w6 .

solvents especially benzene and {i{ deriv-
stves, Three hundred and thres adult
cases with the onsel of Jeukernin a. age 15

.years or over and thelr contros were

compared. Eleven of the 15 occu sations

were selected based on whether th :re had

“been 8 history of sucli oeccunatinns by

“either the Jcukemia cases or the cvntrols, -
. Considered as & group, the risk of Jeuke-

".mia was found to be signiGerntly higher

_Fise in the IncHence of leukem a among : studle 6% ;-cases tof - leukmt_Ia_{-_'-muonx.""f'“’-' acute, Eigliteen of the leukemis cases .

(about 2.5 (imes grezter) emon; those
with s hiztory of such eccupatians ipn

+which various volatile salven(s we e usad
a4 compzred with those withou*. The

elative rivk was 1.6 times ‘higrer for
chronic leukemia and 2.9 times higher -

workers exposed (a benzene which coin-  workers exposed 10 besene, 2t ivorisus s Asociated ~ith sclvents were Jocried i

clded with an jncrcase D muenber. of

benzene polsoning cascs for-th s perdod.; -
the risk of acute lcukemia was ¢ itimated
to be about 20 times greater -han the'.
risk for the general adelt popuiation. ...
Twelve ycars following the Viglani -
and Saita study. Vigliant and Iornt ob-
rerved that {n the rologravore (odustry,
no new coses of aplastje knemic nor of
leukemia vere found EmMong WOl RErS ¢X-
pased solely (o toluerre ufter thit solvent
whas substitited for benzene n 1964,
(15) However, thesc authars 5 otdd in
1974 that enses of benzene-induzed leu-
kel with Jong latency hericds niay
3111 ke oconsionally obyerved. {50V These
mvestigators also ohserved that workers
cxpoted 10 (oiuene did not exing!t chro-
mosomal aberrations, & Ninding seen In
empioyees who work with benzese.
Sixteen (16) cases of various Jinns of
leckemia developing {rom lang term
exposure 0 beuzene were reporied by
Taresf et sl (26) The duralica of ex-
posiire ranged between 4 and 20 years,
Jlowever, ho expesure concentrations
were reporied. In cantrast to azls pre-
vicusty teported in Itely and Turkey,
the authors found evidence of chronic
lcukernla, Acute lenkeniia aceocunted for
only 6 of the 16 cases. Three of Lhe six
acute Jeukemias were gizmnsed AL 2, 4
and 5 years felowing cessation of ben-
zene oxposare. Four ef the scule cases
underwent a definite peried of hema-

.
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cases wers'of the mnyelold serict. “3rown-" ; ¢
“inng ‘noted. that. “benczene ;leuks mia is™ bomb ¢xplosion for radiation 1o have en-
frequenlly superimposed an. & ¢ondition
of aplastc anemia, but can develo s with- |

out 3 preceding peripheral blood picture

characteriitie of bane marraw ablasia =:t

She tifo noted that the transitloa from

« concentrations.” (313 The - maje ity Sof &

¥

aplasiic anemis to lewtheniia was 3oL wi- -

known in e ideopathic {forms - Jcu-
kemdars. .

DeGowin 32 and others (Vigliani &
Saiwc. Taref. Alksoy e observed that
the development! of acuta leukemin in
zome individual cases was prececed by a
latency poiicd of by th 15 years following
cessalion of exposure (o benzene. Smne
o Lthe cases undervens what was con-
sidcred 1o be a preleukemic perlod, which
was characterized by leucopenia, anenia,
thrombocylopeltia, aplasiic anenila, pan-
cytopenia or a comlijuation thereol.
Other cases developed Jeukemis without
any evidence of anemia. Acgording (o
Vigliani and Ssitn, the Ume delay “does
nat permit vs (0 2itrivute the disease 1o
the persistence of benzene in the bone
marrox". (27} They suzgesied, hovever,
inay “on the basis of tne iniZfation-pro-
mation theary of the tnduction of neo-
rlasms, we misht regard henrene as an
infttator of the butemiy process. but we
hoae pe suggestion of e poassible pro-
n:oler.” :

-+

wdistant wnd honexposed mdiation areas

and were collsidered Lo far from the A-

henced the increased TSk, Acceptig the
source of error inheérent in the n ¢thod
which was used to collect the dat )y, the
results of tlus study nonatheless rein-
foree the obrervatian that an in rease
in Jeukemia existed In that portm of
the population exposed ta radiatin and
enmployed in an gfeudpation when sol-
vents were used cspeciadly benz2ie ar
where coxposure (6 medical ¢-ray
occurred.

Therse, tnen Assoriate Medige! Tirec-
tor fer the Exxon Corporation, on {he
aothcr hand, reparwed that the incic encc
of lenkrinia 2moug a population o! 35.000
workers exposed to Jow levels of ber zene
OVer x Lol year period (1962-1972) was
not signdficelsily diTarent when vom-
pated with the genera) population. (34)

This sttudy las becn sevetely criti-
cized by Byewnyy for s relaxed case-find-~
1ing technigues angd the methads of anal-
Fies (33) Tihus, the conclukions derived

‘Trom Lhis study must be viewed In the

Heht of serious méethodological problems
which were encounsered o the colicction
and treatment of the data. These prob-
Iems, whith vere slse acknowledred by
Thore, includ2d: (1) the kow incidence
of Jeukcmia fn the general population:
12} the validity of the diarposes of leus
kemla, (3) Lhe quantitative determina-
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tions of the exteot of exposures, (4) an
jnndeqrkte Tollow-up of annuitants and
(5) tncomplete oceupational historics on
ipdividuals diagnosed ss beving leuke-
mia.

Infan'c ¢t ul. recently reporied the
results cf an ongoing epidemiologic study
among workers exposed to benzene dur-
ing the manufacture of Pliiofllm, a proc-
es3 uwncoafounded with mixed solvent ex-
posutres. (31) Although follow-up is Jess

. than 75% completed. the results aiready -
. derropstrate n statistically significant

excess of leukesnia in benzene expased

workers ns compared with the expecta- -
tions basedt on the T.5. white male popu-~ -
lation or on a second population em-

ployed at an industry in ithe sam- state
over tbe same period of time.: among
benzens exposed workers.
excess of total leukemis and s :0-Iold

cxcess - of myelomanocytic leuiemtas :
were damaonstrated even under condi--

tions leading to an underestimate of the

trie “Jeukenda risk. Those conlitions

a fi-e-fold .
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glight jncrease in (be percentago of
granulocytic leukeamias in the beunzene-
treated mice &3 compared with the cona -
trols, the authors viewed the incretse us
not statistically significant. -~ - -

SUMMARY AND EXPLANAYION OF THE .
STANDARD

The requircmends of the emer;oncy
temporary standard are those which
OS5HA considers esseutial and fsisible
to protect emplovees from  the - ¢rave .
danger resulting from benzene exrasure.,
until & permanent standanrd can be Dro=»
mulgated in sccordance “with - sestions
6 (b) and (¢) of the Act, The following
sectlon discusses the significant §wovie -
sions of the emergency temporary s and- -

. ard for benzene and the nedessity far tn-;

cluding these provislons in the EIS. -
'A. Scope and spplication. The wnetre=..

22521

B. Permisaible exposure lmit. The
standard heas separutc permistible
limits for alrbornie expositre and for eye
&nd dermal expasures.

(1) Atrborne cxposure limils, Con-:
siderahle sclentific opinior. supports the .

regulatory policy for carcinogens that
na zafe level coxisls (or any cxpised
population. For example, the Natiinal
Cancer Insiitute's Ad Hoc Commiltes on
the Evmluation of Low Lévels of En-

 (1970) stated:

en ahonld - be considored toxicologizally

- Insignificant for man. For carcinopenic

Agents, & "aafo level (of man™ cannot by e3-
tablished by sppliestion of

_k_nowledg_o. (NCT, 1070, p. 1), 7 ‘
t Furthermore, NIOSH has stated that,
*“it iz not possible at the present time to

gency tempormry standard appllcs 0 -, establish xn exposure level st which

all employers and all establishmenits it

which benzent is present, except T(r two ¢
L ;::'-ceneral groups. The ETS does not apply ['sistently -taken
were the trzatment and the anal *ses of . to retall automotive sefvice station:, It's ¢

benzens may be regarded to be without

with regard to other
EnL. - v Wl e

our pnzent

anger,” & position whi:h it has con- -

‘vironmental - Chemfeal « Carcinogetis

o Jevel of exposure to a chemical earelno- -

odividuals whose vital status wis Un- . estimated Urat there 4re presently more 7 This -regulatory -palicy §5 consistent

until the last day of the study 2eriod, :

Rote was made of the consistency of the ‘"prasently available suggests “‘that - em-.e.p. the

types of leuketnis in this study jopula-
tion (myelogenous and monocytic} with
earlisr case reparts by Vigliand of work-

ployee exposures during gas dispensing “standards, 29 CFR 1910.1003 et seq. (39,

operations are generally below 1 ppm.-
In Yeht of these facts, and the relazively .

employee exposure to carcinogens; see,
-preambles to the carcinogen

FR 3758} ; the vinyl ehloride stancard,
29 CFR 1810.1017 (39 FR 25892} and¢ the

© known-.they were massumed to bi alive ¥ than 200,000 such service stations fn the < with- ns
‘country. . FPurther, the limited evilence previons OSHA actlons to o1 trol ..

‘- ers who had died from benzene -elated :short duration of the ETS, # has heen ! coke oven emisslon: gtandard ' ~“FR .
. leukemiz in Italdy. ~7a p ey determined that exclusion of such:serv-#1910.1029 ({1 FR «u‘z). Thu:', tfc evel

e

* which "range. from stmple nnamix. and

experimentally

posed Lo benzene has met with less suc-

cess. To date, a study by Ligoac -n 1932 ;

is the only animal study koown to OSHA “employees ‘ are engaged lu’ “{ndestrial

in whieh leukemia hes been obse -ved in
animals cxposed Lo benzene. (38)- Fifty-
four mice (28 females, 26 tnales: were
given subcutaneous injections of ¢ 2nizene
0.G0L i) in 0.1 m] of olive o}t for 17
to 21 weexs, Nine mice were initinlly ¢x-
cluded following bacteriolozical xami-
nation and an additional 12 wese lost
through atrophy o! various orgd 1z, es-
pecizlly the spleen. Lignac atidhuted
these deaths to the size of the dose of
benzene based upon the findings ol a
preceding experiment. Eight of the re-
maining 44 mice developed leukemia or
Kundrat's lymphosarconua snd dixd 4 to
1} rooniths aftar receiving the first injec-
tion. The absence of concwrrent controls
makes intempretation of the results diffi-
cult, and uncertelnties as 1o the stroin of
the oice studicd has frustratad efforts o
incependently contirtm (he findings.
More recent studies have faded to wo-
duce Lignac's results. Amiel in 1960 uli-
lized four inbred strains of mice and sub-
jected them to the same experimental
progzam outliled In Lignaes wtudy.
(33) Mo leukemiec or aplasuic homo-
patbies were observed. Ahlare recently,
Ward et al. adm!nistered benzeng sub-
cutzneously to 2 species aud strain of
mice which is responsize Lo leukcaagenic
sgenty, (401.'iuwou§hi1-he)‘ ohserved a
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; uids.

- posure Lo liquids containing: benzeneinsin the teéchnical fh i \ N
. leukopenss to aplasiic soemia have been’: gmounts of 1 percent or .less by ‘volume {easihiiity and econ.imic ;
fngueed -in - animels’ i
However, attempts to demonstride the

ot benzene vaper releascd by .thess lig-

-

opereijons utllizing liquid mixturés con-
taining 1 pereent or lass benzere by

volume. .

Also based on the presentily ava lable
evidence in the Arthor D, Little tudy
the exposure of emplovee working with
these mixture is generally less than 1
ppm on n § hour average, In view of
the forepoing, the ETS excludes users
of these muxtures from its coverage.

However, during the proceedings on
the proposed permanent stzndard, it is
OSHA's intention to consider the apro-
prigte seape and application of its per-
manent standards to prolect werkers
Irom the leukernia hozard of banzene
eXposure. , .

Mcanwhile, the existing standad in
7 1910.1000 which governs benzeno ex- -
posure will continue to epply to retail
nutomotive fervice stations and to op-
erations winith use liqu'de containing
one perceit or less benzepe,

Thus, these employers musl continue
to Lmft their cmpiorees’ exposures to
benzenc w the 10 ppm pesmissible ex-
posure im!L, 25 ppg, limit eeiling and
50 ppm cxeursion Mmit of thal secllon.

Tli¢ cincrgency temporary standard
is applicable 10 “geners) industry,” con-
structin and maritime,

. Benzane {5 ‘s contiminant s:'.well . Jowest .

development of leukemis in znlix aly €X- ~ g5 an additive in & multitude of fidus- e diis A P
trial zubstances. OSIIA estimates that :
_some 60.000 .facilitfes with over 400,000::

fchieved at thic time. |

ing ‘8-hour time weighted average ox-

posures to 1 ppm, the cmergency st.nd- .

ard requires that no emplosee be
expased 0 benzene [n excess of 5§ opm
averaged over any 1S-minute period An

‘employee mey be exposed to varsing

concentrations of - benzeue duriiy the
course of the workday with some periods
of exposure above 1 ppm and correspond-
ing perfods below 1 ppm. OSHA has

. Toe wide variety of clinical manifes- ice stations from'the ETS wWould be ap-;i.of 1 has . o
“ ‘talions and hematological disord-rs ob- " propriate.’: & ;%% |7 (iR viler ag or ﬁﬁumm-ﬁhfu?o?g:g:ng
- served Jn humans. exposed to binzene,™. . 'Similarly. the ETS doss not cover ex-f OSHA's belief, for the reasons set {yrth ..

‘impast “study prepared for OSHA by
Arthur D. Little Co., that 1 ppm is Uie - -
gencrally - can “be .

(2) Cefling limit. In addition to U nit- .

determined that the peak .excursions

permiitted under the present standard
are not apprepriate ih regulating ex-
posure to benzene.—a human laukemia
hazard for which no safe level can be
determined. For this reason, the 15-
minute cefling lmit of 5 ppm iz estab-
Hshed to limit the magnitude of brief
excursions which might otherwise occur
even wlere the 8-hour time weighteq
Average a3 not oxceetded.

(3) Dermal and eye exposure limits.
The standard prohibits eyc and repested
or prolonged skin cxposure to liguid ben-
zeue, While studies jndicats benzene §s
not readily abyorbed through intact skin,

direct contzct =ith lquid benzene can-

ceuss blistering ~nd breakage of the skin
surface. (46}, (47) Under these circam-
stancey, or where the skin is olheswise
brokewn, prolonged or repeated skin con-
tact may result in sigoificant abserption
of benzene. In additlon, benzene ybsorp-

17038 ,
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~ 7 posure to or below the peymissibie ex-

bt el

'tign {breagh the skin may be eahanced
whvenIt occtirs in combination with other
anivents, (48) Once absorbed, the ben-
sepe £ distributed throughout the body
by the blood

C. Notification of t5¢. The rlandard
requires emplosers to nollly CSHA of
the location of warkvlaces in whaxh ben-
repe i< used and to describe th: condi-
tions of use and protective megsures in
effect. This requirement 18 des gned to
assure compliance during the aective
period of this ETSE,

. Moniforing o} exposurg. Tha stand-
ard requires empioyers to mondor each
worknlace where benzene is prisent to
delcrinine emplovee exposure, Euch de-
terminations may be made by monitor-
ing and measurements which fire rep-
resentative of each employee's exposure
to banzene over nn 8-hour pertod. Actual
measurements of airbome concentra-
tions of benzene are required {n order to
delermine employes exposure Lo henzene.
However, employers do nat have 1.0 mens-
ure (he expasure of cach individusel
employee, . o .

Where tbe initial measurcmen's reves!
benzene exposure ta be above the permis-
sibie expasive limit. monthly mo altoring
1s required. Meastirements whiza revesl
levels of exposure to benzence bilow the
. ypermissible cxpasure Jimil require quar--

terly monitoring. L
- - Tha results of the cxposure measure-

ment program determine what further
acilon must be taken by the employer. In
addition to monthly monitoring, meas-
urement of exposuies above the perrnis-
eible expasure Iimit require the e nployer -
to Iostitute conirols to reduze the ex-

" posure Lmil. A moni‘ering regutreinent
is necessary in the ETS {0 reduce em--
. ploFee exposure, ' .- oo Yg o e A

In estlzblishing

ard, OSIA has considered the  impox«
tance of such activities to WenLINg ex-
posed emplovecs nnd thelr level of ex-.
posure 50 taat anpropriate protective
mearuras Mmay be talen. OSHA lias also
consicizred Lie cuestion of the feo «lhility
of mmedizizly complying with 2l ¢ man-.
StoTing rLouivomonis seesifod.
Forfomming the renuirsd peaal emenis
of employer oxporure 12 bengzene wil
generally Inveive ihe ure of mariagde tat-
tery-powertd oir samnling pum; £ wern
by the emplorce dating the = mpling
perind, ehrreor! tunss for ohas tion of
the benzene. nnd zeceas W gpprobriate
laboratery f=cilitics for subssrveer t anal-
¥sis of the charcezl tube soesales. The
laboratory analysis would vrusly be Ler-
formed uiiag ga3 chromelasrrnphs, a
lechnicue commanly avallable in analyt-
fral labor2iovisr sud utilized 1or e
analysis of w mide Tante of wlr contami-
nants fourd tn san:les of the workpiace
environmsnt and generad commmunity.
The stacdard provides 1hat the . Initinl
sarnling muit be conducled and re-
sulis obzsined within 32 days of the ef-

be almost 50 days followl:g publeation
of the siendard. The standsrc does nol
require 2 sepsrate measurersent for eazh
affected employee. It requires only that
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sutficient messurements are sbtvoed to
be representative of the exposwt of al)
Alfectad employers, .

OSHA rnotes that the monitor.ng re«
quirements wll arige pricclpally in the
industries engaged Ln benzene produce
tion. gusoline producti’n, mud -~elated
chemical tndustiries. These indust: les are
generally regarded (o be at the for efiont
of sll industrlss with respect ta existing
industrial hygiene and occupilional
health progrems. Many of the emloyers
ip these industries have extensiva pro-
Iessional and technical staffs and estab-
lished employee heaith programs which
include perfodic measurement ¢{ em-
ployee exposure to benzene, Thu:- these
employers ara expecied 1o have tittle
-dimeulty In complying with the m-wniter-
ing requirements of this standard Some
of these employers have had to's cquire
much of the apparatus and equipment
Toquired for measuring employee expo--
sure o benzene In order 0 comply with
ather occupational health standards pre-
viously issued by this Agency, For ex-
ample, those emplovers enzaged in man-
wacturing or wse of vinyl chloride and
polyvinyl chloride and employes en- .
gaged [n the operation of coke asens—:
one source of henzene productio, will~
find that much of the eflort made arlier -
‘in complying with the siandarls for

. vinyl chleride and toke oven cmissions

will be applicavie to the Tequirdments .
under this standcrd for measuriry em-
ployee expasure to benzene.. © . . -

There are approximately eight asny- .

facturers of sullable stmpling,romps. ..

While It Is not poszible to know thy total |
- number of pumea imimediately avillable

major wanalaclirers has Indiewied an |
“abllity to deliver 200 immediatel; and ;|
800 within 45 days’ That manufatturer
cstmated that the enifre Induz'ry is
capable of dellvering up to 2,000 “1umps
in no more than 60 days. Irom now.

"OSHA belleves this capacity is ad-guate

‘1o meet the additional needs of or iploy-
ci's who do not présentiy have a sl icient
rwmber of these sampling pumns. Morg-
over, the standzrd dous 5ot requirs that
the aunioyer ovn the pysipment ead do
s monitoring Limistli: the utdization
of consuitants or conita~tors is mrotliey
cheice evalavle Lo tiany emdisscrs.

Tor the above reazons, the Astistanl
Beersiary concludes that the menicaning
€itd measuremeal reqoirenets ¢F this
tmerpency slancard are fcazihle.

B. Mcilcds of campliguer. The stand-
ard reguires emnloree exposice 16 ben-
znne 9 be reduced 70 I ppm hy ezineer-
g tomiroas, TN Tractices and rosoiza-
1oy arateciion. 15¢ ernoraeney standard
rolcols @ preddrersice Tor the use of engi-
noaring conlnls, Work prectices and,
where possibie. substhtion because of,
ihe greater relichdity of thexe control
techin’ques. ‘Sce. far example, the stand-
ards on vipyt ehliside, ¢1910.1017. and
Cole CVen eMisiionR £ 19140.1023, and the
renzons Laven thicrein)

qnus, employers are required to n-
siitute feagible cigineering conirols and
work prAgiies nn jo0n as possible to
reduce employee £xposuire 10 or below the

work Practices do not completely reduca
exposure 1o the permissible level, thes
mus? il be Implemented to reduce ex{
posures o the lowest practicable jengy
and supplemented by respirators,
QSHA recogmizes thal initial comp);.
ance may lovolve the use of respiratorg

in many instances untll engineering copt -

trols are instélled and . work Practiceg
initiated.

Based on a review of the Arthur D,
Little Co. study and datn furnisheq by

respirator manufacturers; OSHA has de. . |

termined that the svallalflity of respira-

tors of the required tyf0s, aspecially the

air-puri{lying respirators and replace--
ment cartridges, 13 zdeqruate to mert the

needs of employers who will require them -
Jor compliance with the ETS, For ex-
emple, there are several manufaciurers
of air-purifying - respiralors for use
aguinst benzene, One of these manufac.

fha s g, N b

[P

turers has indicated that it cupently -

has In stock 100,000 reblicement car-

tridges more than nornmnal order require-

ments, can deliver more than 2:0,000

cartridges per month; and I pre:ently -
“increasing production capecity for this

type of respirator: Addiuonally, 0S JA §g '

aware that-respiraters . ere -curently

available for use by employees ih hany

job calegorics In ihe industries covercd
by this standerd, such as the petroleum
refining, petrochemical, chemical, and
related industries,. 0 .

OSHA estimates that -zpproxin:ately

30,000 of the 150,000 canployees afiscied

by this standerd sould have :to b fur-". -
_nished Teypirators:for use/zome ¢f the -
. time during the initial ‘period- of com-
plance :xith this“standard.~In ‘vizw of *

the current cxistence of sultable re ira<

tors in many . workplaces :where they ° -

quiremts of this standard zre fcasible.

F. atedical surveillence. The sipr dard
requires ernployers 1o institute a Jiited
prozramn of medieal surveillance fit zll
cmpleycss exricsed (o benzene, The pur-
poses of (hese inedicnl survellanc: re-
qQuirenients are to detornmiae the o fects
oi exposuse on the blood forming sysicms
of the cmpicyces, o detect blood at rer-
malitiez, 21 to ensure that ssmptoms of
OYeroXnaIule 10 benzoac are recoryzed
23 carly as possible. The slandard pro-
vides that ihis meodicel] {esting shall be
conducicii witnin 30 davs of the effective
dale of the siandard and guarierly
thereziizr, The mediczl surveillance re-
quirenienis are imited to those minlmum
terts conzidered necessary for the emer-
gency standard. (41) The standard also
regliires 2 medicsl history o he taken
for every ca:ployee who may be expased
to berizene, . o

Facilitits for performing suenh routine
bioad {=ts ane readidy evallable fn all
paris of the country and OSHA Las con-
cluded that complignce with this limited
medical tesling requirement is immedi-
ately feasible. :

170382
o

~would be nceded and the ability ¢{ the
respirator manufacturers and sup slers -

to supply promptly on recefpt of rder |
additioral resplrators needed to co Bply, -
. OSHA conclidcs that the respirat¢r re- -
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Following the medical examination, the
employet must obtain s wrinten opinion
from the cxamiping physician stating
whettier the emaployee has any medical
condition that would place him at in-
creascd risk to his health from exposure
to benrene. The employer must provide
e copy of Lhie physician‘s opinlon to the
affeclcd e¢mplavee. Employces atrc not
required by the standard to submit lo
the medical survelllance oﬂcr:d under
this proavision,

G. Emplovee education and traininr.r.
Infermation and training are important
to protect employees from workplace
caneer hazards. Appropriate training of
employees can result.in immediate bene-
fits in terms of reduced exposures.“Ta be
+Tective, an employes education ystem
must fully infornn the employee of the
specific hazards associatad with the work
environment, For this reason, the em-
ployer Is required to inform e¢ach em-

ployee who I assighed to work in Lhe

presence of betitenc about the ipecific
oparations where hénzepe exposu ¢ may

occur and sbout proper procedrres to .
- avold unnecescary ' exposure. Tle re-

guired training program mbust, mMORE
- Drickiey; Chronie expdture to benzene (ben-

other things, advise employees i the
signs and symptoms of exposure L) ben-
zene, the purpose of the medical tests,
and the purpose. proper use, anr. i~
tatlon of respirators.

H. Signs. 1t i5 important for thz pro-
tection of emiployees that appr¢priate
- I-'rdem. and 4. Dineel: Hacmatologicsl < Feots -

forms ©f woIning, a3 Decesssry, ba

w0 inform emplorees of the hozarsds to
which they are expaced in the col rse o! v
‘their emiployment, | | - ;

\‘ r -~
In light of the grave danger po"ed by
cxposure to hinzele, OSHA believes that
slgns are pnececsary in addition to the pe=
rlodie tratning program for Informing

te r«s

cmployces ¢f the carcinegenic hnz wrd of
‘tenzene exposure. ‘ -

1. Recordiceping, The standari re-
quires & Jimited amount of recordicep-
ing. Employers must mnaintain exgosure
measurement records and medica rec-

- ords. Such records mwst be maintyined

during the period 0of the cmer.ency
standard, Thereafter, employers «ill be
subject to the long-term recordke =uing
requiremienis inciuded In the finil
standard promulgated under seci.on 6
({b) of Liie Act,

J. Apncnéires. ‘Three sprendixes have
been altached to the standard for infor-
mational purposes, These appendix s do
not bnpose any additional reguirements
on the employer.

V.—RIFLRZCACTS |

The studics and other data MNsted
below, as well us the additional materjal

‘referred to in this docwnent, rcpresent

the princlpal sources upoun which the
emergency standard Is based. A complele
sct of the refercoces iy available for in-~
spection and copying at the OSHA Tech-
pical Data Center. Reom 55212, US.
Department of Labor, 3rd Street and
Constitution Avenue NIWW., Washington,
.C. 20210.

1. Americag Conferenoe of Goverumsntal |

Indystrial Hyzietibls; Transsclion of Lhe
Bigh't Annusl Mecticg, cmcmmu. Onio,

"‘"GI.H.. 1646, n. 43. '
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2. Amorican Coufetsnce of Gowver: tenled
Industrist Hyfienists: “Threshold Limit
Values for Substapom I8 \WVorkroom Alr
Adapted Dy ACGIH for 186). Cinutnoatl
Ohto, ACULR, 1063,

3. Oocupaticasl Expasurs ) Benvere: Cri-
teria Por Recomiuendod Stanaard. UL, Dept.
of Heslih, Educatiod. and Welfage, Public
Haoalth Service, Ceanver for Disease {ontrol,
Natigoal Institute fOr Qecupational Sedsiy
and Health, 1974,

4, National Resamxch Councll. Hea'th Er-
frews of Bantopt: A Review, Commitiee on
ToxieQlogy Assctobly of Life Sclences, Na-
tlonal Acsdemay of S¢lences, Juoe 1174,

5. Oecupational Exposura to Bengaus: Re-
Fised Criteria ¥or A Recommended Staindssd.
US. Dept. of Health, Fducation, stul Wel-
fare, Public Health Service, Center For Dia-

ease Controk, National Institsts for Otcupa- .

clonal Selety apnd Mealth, Augusl 1998,

8. Pinklea, J, F., Director. NJOSH:
randum t0 Assbtant Sccretary of
O3HA, Dept. of Labor. Octobet 27, 2974

7. Flokics, J.‘F., Director, NIOSH: Memo-
randum to Ausiscant Becrotary of Gabor,
OSHA, Dept. of Labor. Aprll 15. 1877,

8. Grenpburp, L. 3. B. Mayers. L. GQold.
water, and A E. Swmith: Benzens {©imeol)
polsoning In the rotograviure priating :ndus-

Lapor,

Wr i New Yorx City. J. Ind, Hrg. '.r:xlml. .

211395430, 1909,
9. Mallocy, T. B, E d. Gull, and W. I,

zol } —IIL Tha pathologic results. 2. Ine. Heg.
Toxiool. 21:355-77, 1939.

14. Hardy. L L., and H_ B, mxm Modieal
sapects of axtoium allowabls conet atoie
tiona: Benzene. J. Ind H_\". 'l.'oucol. 3! 196—-
200, 1944, B

- 11. Aksoy, Ma K. D!.ncol T. Adgu:l 5.

oL chronie bongene polsonjog in 217 I.-c.rLas
Brit. J. Ilndus. Med, '28:206-392, 197l =
12. Selling, L.i: Deuzal:wex. &: leydotaxin,

" Johns Hopk. Hosp, Rep., 17:83=130. 1818, .

13, Cavighesux, L.: Coafirmed Iailce.
2:38-21, 9@, ¢

4. Yigliant, . ©, and A. For, Betzenc,
chromosome changes and ieukcmu. J Occ.
Med. 11:145-143, 1969. =

15, Vigliad, B, ©, aRd A Poml Be:-zcue
and leukemls, Eoviren, Hes. 11:122-27. 187€.

16. Delehtoann, W, D, W. E. MscDS dald,
and X, Berpal: The hemopoletlc tiszue Lox-
icity of benXans tapors. TeXicol, App. 1her-
mncol, $:201-24, 1800,

17. Pollin, G, aad R. Col¢tubl (Alcduilary
chromazome Jelfoage In aplastic ap.mia
cansed by benigl). Aled. Lavoro 53:24 =535,
1964 (Jualy.

I8, Forot, A. and L. Moreo; Cytope wtic
studies 1n & fA3¢ O Lenzene Jeukeouda. Europ.
J. Caveer 3:231.55, 1887.

19. Parnl, A. and L. Moaewo: Chroniorime
stucies in & case of berzroe-IDduced eryiire-
Isukera. Europ, J. Cancer 5:459-483, $62.

30. Fornl. A. M., and A. Cappellin, E
Pacifica aad 2 Q. Tigltan(! Cluaomormine
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VI. ERVIRONMEINTAL AxD Econariic
Iurpacrs

The XNatlonal Environmental 2olicy
Act of 1569 (42 U.S.C. 431 ¢t 3¢q.1 and
regulations issced thereundsr (29 CFR
Part 1899 require that Federal agncies
Assess their propased.inajor acticns to
delcrming whether a simificant finpact
on the ¢ualily of the human cuviror.ment
may resull, and i necessary to propare
an environmental impact sratement. An
envirgumeiital impact statement oa the
Tezulation of occupational exposure to
bonzene will be prepared and made avail-
able us required during the rulemaking -
proceedings under section 6(b} of the
Act. Becaute of the emergency nalure of
this standard, no eaviroumcntal (mpact
statement can be prepared or ks required
for the cmergency temporary standard.
In addition, notles Is hereby given that
&n economic Jmpact analysis under Ex-
ecutive Order 11859 {42 PE 1017} and ap-
plicable procedures will be prepared and
made available prior to the promulgzlion
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of any Dermanent standAavd resulting

{rom {his cncryency temporary stand-

ard, The preliminary economic eod tech-
nological feasibility study done by Ar-
thur D, Liltle indicates that the emer-
gency standard (s feasitle,

VIO--UBLIc PaxTiCIrATION—NOTICE OF
Hrazme -

Pursuant Lo section 6(c) €2) of the Act,
this ETS a5 published niso serves as &
proposal for a permmanent rule. It s
OZHA's Intention to develop and publish
& mors comprehensive prcposal io the
very near future which will contain ad-
ditional provisions and some m-odificd-
tons of Lhls emergeney standarcd. Since
the comprehensive proposat wiil Le based
on the emergency standand and s nce the
cmergency nature of the proceeu.ng and
the requirements of section 6(¢) will ne-
cassitate expedited treatment 1 uorough-
out the development of the inal & andard
cn bhenzene, interested parties should
beglt preparetion of their writtcn com-
ments and.oral presentations i zmedi-

Interested persons are invited to sub-
mit written data, views nnd arguments
with respect to this ETS and €:e sup-

- plementary . proposal to be i blished
 shortly, These comments must te post-

marked on or before Jume 20, 1477 and
submitted in quadruplicate to the Docket
Qfficer, Dacket No. H-058, Roorr 56212,

- 7 US.Depariment of Labor, 3rd Stieet and
.. Constitution Avenue, NVY. Wast-ington,
- D.C. 20210, . Written submissions must
;. . clearly identify the provizions of the ETS
--and ths proposal which -are addrested

end the position taken with rerpect to
cach fssue therefn, The data, views and
arguments that arc submitted will be
available for public inspection ac3 copy-
ing at the ebove address. ANl timely

-wriltca submissions received will t 2 made

a part of the record of this procee-iing.
V' Purruant to section 6(b) (3) of the Act.
an apportunity to sucmit pral tesimeny

- concerning the iszuss raised by (..e ETS

204 the proposed rtandard, Inclueé ng the
economic and environmenial i.ipzcts,
will be provided at an infarmal public
bearing scheduled to begin at 9:.:0 am.
on July I2. 15877, i the New- Depaiinent
of Labor Auditorium, Kew Depart: jent of
Labor Bullding, 3:d Sirest and Consti-
tution Avenue, MW, Washicgici., D.C.
20210.. :

NoTIcEs oF INTreTIoN To AFPLAR

All’ persons deziring to participate at
the hearing, must tfe in quadruplicale a
netice of Intibuise e 2pyter. postmarked
on on befare June 20, 1877 with the
OSHA Commiites Macagement Office,
Dockst No. H-033, Room N-2635, U.E.
Department ol Labvor, ard Street and
Constitutfon Avenue, NW.. Washington.
D.C. 20210 (telephcns: €202) 523-B024),

The notices of intention {o appear,
which will be acaijabie for inspection and
capying at the O3A 4 Committes Man-
agement Qdbce, must coatain the follos-
fog nformation )

{1) The name, addrass, and telephone
uumber of each permon to £ppear;
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{2} The capacity o which tho persan
will appear; .

{3) The approximate amount of tim
requested for the presentatien;”

(4) The specific lssues that wi!l be gd-
dressed;

(5) A detalled statement of ths posi-
tlon that will be taken with respect to
¢ach {ssue addressed; and

(6) Whetlher the party intends o suh-
mit documentary evidence, and If 55, &
brief summary of that evidence.

Poota or TESTIMONY AND EVIDENCE
. Brrore HeasriNg -

Any parly requesting more tlaa 15
minutes for a presentatlon at the hear-

- #ng, or who will submit documentary evi-
dence, tust provide In quadruplicicte the
complete text of his testimeny focivding
any documentary evidence to be pre-
sented at the hexring, to the OSHA
Commiites Managementi Office wiiere it
will be avallable for Inspection and copy-
ng. Thix material must be receised by

. July 5, 1977. Esch such submissienn will -
be reviowed in light of the amount of’
time requested in the nolice of fntontion

- Lo appear. In those instanccs where the
information eontained in the subnaissien
ddes not Justify the amount af time re-
quested. a more appropriate amains of ,
time will'be aliocated and the partizipant
will be notified of that fact. - .

Any party who. has Dot substantially

"~ complled withrthis requirement n.ay be

- limited L0 a 15 minute presentatio, and

. may -.be requested to retwn for ques-

-Uoning atalatertime. .. = 0

.rotlgl CONDOET 0P Hramwes @0l
~ The hearing ‘will commence arn 9:30
a.m. on July 12,1977, with resolulion of
any procedural matters relating ‘o the
proceeding. The hearing will be von-
ducted in mccordance with 29 CFF. Part
1911. In view of the emergency ngture of
this rulemsaking proceeding, the hearing
will be canducted in es expedited A man-
ner as possible, consistent with o £y [ de-
velopment of the record and the ights
of the parties. 7

The hearing will be presided over by
an Administrative Law Judge wh) will
have all the powers necessary or z3pro-
priate to cenduct a (uil 2nd falr inlvrnal
h=aring as previded ip 29 CTR Parl 1913.
Following tie close of the hearitig or of
any postheating comment period. the
presiding Administrative Law Judg » will
certify the record to the mssistonc Secre-
tery of Labor for Occupaucna) Safcly
and Healtn. The proposa? will be re-~
viewed in 1ght of all oral end writien
submissions received us part of the ree-
ord, end a standard will be issued Isased
on the ertire record in this proceeding.

AvrEORITY

This dgcument was prepared under the
directicss of Eula Biogham, Assistant
Sucreiary of Labor for Occupalienal
Salety and Health, U.5. Department ¢f
Labor, 200 Constitution Avenue. KV,
Foom S5-=2315, Weshingten, D.C, (202-
$23.9261). .

Accerdingly, pursuant to seclions 6ec)
and 3(c) of the Occupations] Saletly and
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Hrealth Act of 1070 (84 Stat. 1538, 1599,

29 UB.C, 655. 657), the Becretary of - :
Labor's Ogder No, 8-76, sod 28 CFF. Part
1811. Part 1910 of Title 20 of the Code

of Federal Regulations s hereby -
amended by adding % new § 1810.1028 a5 * -
sct forth below. ™ additisn, pursurng to - .
section 4(b} (2) of Lhe Act (84 Stat. 1592: -

29 UB.C. 653), the standard In the new -
§ 1010.1028 is detcrmined 1o be more
eflective than the corresponding s .and- -
ards now in Subpart B of Part 16u0. [n - ¥ -
Parts 1915, 1916, 19174518 and 1926 of . -
Titla 29, Code of Federal Regulutions,
Therefore,” these corresponding stand-
ards are superseded by che new standard
in £1920.1023. These amendment: are -
effective May 21.'1977. . ‘

Signed vt Washington, D.C.. this 29th
day of April 1577, . '
EDLA BINGHAM, . . =

Assistant Secretary of Labor. -

Part 191C¢ of Title 29 of the Code of
Pederal - Regulations is  therefore °
amended 25 fallows: . S
- 1. A new §1910.20 15 added to 29 CFR
Part 1910 to read as follows:

§ 1910.20 Bemrene. - RN
Section 1510.1028 ghall apply t the =
expacurs of every emplayee bo benzenein - ..
every emplaoyment agd place of em)loy- - -
ment covered by §§i91012, 191013,
1910.14, 191015, or § 1810.16, in Loy of |
any differen! standerd on exposu-e to
benzene which would otherwise b ap~
plicabie by virlue of any of those sec
um-s- ::—" _-. . I‘-. ‘._ - - :l’- L.
§1910.1000 [Amended]. . L
- 2. Table Z-2 of £ 1910.1000 Is ame \ded
by adding a footnote 1 following the
words “Benrene (Z37.4-1969)" and by -
adding the following below Teble Z-2: . .

Occupational exposures to benzen: are
subject to the requirements of & 10i0.-
1020 except as apecifically excinnte 1 by
¥ 1910,1028(8). Exposures exemptel by
£1910.1028{a) are covered by this
section. -

3. Part 1910 of Title 29 of the Code of
Pederal Regulations is amended by ndd-
INE thereto a Dew § 19101028 o read ps
follows: '

£71910.1028 Rentene.

(a} Scope and application. (1) This
sectior; applies to whe production, reac-
tion. relesse, packaging, repackaging,
storage. transzortation, handling, or use

Sy

of benzene.

(2) This section does not apnly: (f) Ta
retal]l automuolive rervice stations: or (14)
where the exposure (o benzene is oniy
from Mquid imixtures cantaining 1 per-
cvent or less of benzene by volume, or the
vapors releesed {rom these lguids.

(b)) Definitioms. "Assistant Secrelary”
mcans the Ascisiant Secrctary of Laboer
for Qccupatiorna] Safety and Hezllh, or
desiznee.

“Benzeac” (C01161 (CAS Hegistry No.
000071422), mepns benzene, or a mistwe
of liquids containing benzene, or the ben-
Zene vapor relezsed by these Mouids.,

170385
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. “Director™ means the IMrector, Na-
tionsl Imstitute for Occupational Balcoly
and Heawith, U.S. Department of Liealth,
Eduocation, and Wellare, or designee,

OBHA Arza Office” means the Ares
Omca of the Qccupationn] Safety and
Heslth Administration having jurisdic-
tion avetr the geogTaphic arce where the
employer's establishment 1s jocated.

(c) Ezxposure limils—{(1) Permissible
gfrborne erposure lmits, () The em-
ployer shall assure that no employee is
oxposed $0 an ulrborme concentration of
benzene In excess of 1 part benzene per
miftion parts of air (1 ppm), as an 8-
hour time-weighted average,

{11} The employer shall assure ilhat
no employee is exposed ta an alrborne
concentration of benzene In cxcess of
5§ Ppm as averaged over sy 15 minute
period. - . .

(2} Dermal and eve erposure Hmil,

-‘I‘bo employer shall axsure that no em-
- ployee 13 exposed to eye coptact or re-

peated skin contact with jenzene.

. (d)Y Notification of use. Wilhin 30 days
of the efective date of this section, every
employer a7ho has a place ¢f cmployment

~. wherg. benzene is present, shall report
~_the following iufcoiTnation 'o the nearest
-~ OSHA area office for eact. such estab-
s HMshmentzir..::. . = . ’ LT
© -+ {1) -The address and locatton of esch

establishment where empinyes exposiire
- to benzene occurs:

(2) ‘A brief description of each proc-
esx or operation which nuy result In
" -{3) . The number of empli.yees eng"afga'&
in each process or operaticn which may

v pesult In exposure to berzene and an’
.estimate of. the frequenc: and degree
. of exposure that results; aud | .. -

{4) A brief description ¢i the emploieé

- +'s gafety and health program as it relates
U to lmitation of employee exposure to
benzen . ‘

e, .-

L . (e} Xzposure monitorint and mease
urement—{(1) Initial
‘Each emplover who has = 2lace ¢of em-

ma {toring. (1)
ployment where benhzene s present,
ghall monitor each tuch workplace and
work operation to detcrmine the airbome

" ecncentrations of benzene 13 which em-

ployees may be expased. Thi; determina-
tion shzll be mede by moltering and
mezsurements which ers representalive
of each emplaoyea’s exhosure to benzene
over ag §-hour period.

(1) Each emplever, who has & place
of empioyment in which beénzene is pres-
ent, shall inspest each workplaca and
work operstion 10 detcrmine if any em-
ploree may be exposed to benzene
through eye contact or repested skin
contact. :

(2) Frequency of monitoring. The
monitoring required under paragraph
(e) (1) of this secton shall be conducted,
and the presults obtained, within thirty
days of the effective date of this section
and thereafler repeatsd quarterly for
employess whose expasure i3 found to be

FEDERAL REGISTIR, VOL
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Jass tian 1 ppm, and monthly for thoss
~ipirressy whosg exposure s found 0
‘be in excesz of the permissible exposura
jimit., The employer shall contiouc
monthly measurements unt:] &t [east two
connsecutive measurements taken at least
seven (1) days apart are belaow the per-
missible exposure 1imit. ard thereafter
the employer shall measure quarterly.
(3) Addiiiona? rnonitoring. Whenever
there has been & production, process. or
contro) change which may result in pew
or additional exposure 1o benzene, or
whenever the cmployer hizs uny other
reason to suspect s changr which may
recult in new or sdditionzl exposures to
benzene, additional mmonitiring which
complies with paragraph <) (1) of
section shall be made. :
4} Employes notifcaiion. (1} Within
5 working days after the recipt of meas-
urement results, the emplover ahall no-
.ty each employer In writing of the
. exposure meastrements which represent
that employee's exposure. .

{1) Where the resuits re eal the em-
Dloyee's exposure to be over the permis-
sible exposure lmit, this notification
zhall also include the corrictive actlon
- belng taken o reduce cxpositre to of be-
+ Jow the parmissible expozure iimitt. * :
- (8} Accuracy of measursment. The

method of measurement shall have an
saccuracy., to & confidence leval of 95 per-

cent, of not Iess than plus or minus 25

petcent for - concentritions of benzene
- greater than or equal to 1 ppin, .

_ - (&) Empleyee exposure, For the pur-
poses of this section, emply re exposure

* fx that expasure which world occur if -

. the employee were not using 4 respirator.

ployer shall control employes exposures
to nirborne concentrations of benzene to
or below the permisstble exposure Umit,
and shall protect against criployee ex-
posure to eye or repealed s'un contact
with benzene, by enginecrilg controls,
work practices and persona’ protzctive
devices and equipmetit, as [t llows:

“ M) Methods of complionce. The em- .

(1) Enginecring controls.
shali develop and lmplemm?(.::mmorer
poasible, feasible engineering ‘-'J-‘nl.rul.u“ a
reduce the -uirborne toncentration 1
benzens to 0T below the permissible e:
posure limit. -

(2} Work practices. The ebloyer shad
examine each worl: area in which bep,.
zene Is present sud sghall -'n-‘-titute.'“
scan Bs passible, work practiees to reghee
employee xPoure to benzent o ar be. gy
the pcrmissible exposure limit. The wor
practices shall be described in writing
and shall include, gmong other things,
the tollowing: - -

()  Limiting access-to *vork mreas
where benzend isspfesent to authorizeg
personnel only; ©° ' .

{11} ‘Prohibiting smoking sd the con-
summption of food and beverazes in wark
aress where benzene by preseit; and

{1i]> Establishing good m-aintenance
and houskeeping including ithe prompe
cleanup of spills, repair of lenks, ete.

{3) - Respiratory projection. Whenever
engineering and work nractice controls
which can be instituted are not suflicient
to reduce exposures to or below the per-
missible exposure limit, they shall be uscd
nontheless 1o reduce expostrse to the

- lowest practicable level, and sl be sup-
plementcd by the use of resplritors in ac-
cordance with paragraph (g) of this
ssction. o B ' A

g} Reopirafors—{(1) Recuired wuze.
‘The empioyer shall assure that resp’ 2+
tors are used where required uoder tils
sectior. i reduce employee expostreito
or below the permissible expusure limft,
and in emergencles. ‘- T . 0 L

12) Respirator selection.”’?l) Where
respirators are required under this sec-
tion. the employer shall sciect ond pro-;
vide the.appropriate - respirator. frou.,
Table I below and shall sssuie that the
employee uses Lthe resplrator povided, - -

(i1} The employer shall selext respira-
iors from among those approd by the
Kational Institute for ©Ocsupational
Safety a—d Health under the provisions -
of 30 CFR Part 11.

Tamax I
LEST AATOAT PROTXCIION FOL BENZENE

Conceniration of Denperne
or candition of use

{0) Leza than or <queal t0 10 pynn._ -

(b} Lew thian or equal w 5 prm..___

{¢] Lem than or tqual ta 000 phid...
(23 Less than of equal W 2,000 pm...
{¢) Tema tham ot €qual Lo 10,00 ppm,.

r

Respirator type v

(Jb'Cbtmsea! cactridge respiravor with orgruic

vapor cirtridges and nall wmaik: or (2) ANy
supplilcd air respirotor with hall musk.

{1) Cbemical caruiidge resplrator with argsuic

vapor cartsldges ond ful} faceploce; OF (2] AN
supplied &ir resplrator with full facepieces F2
{3) ANy OTERnic vapor gas mask: or (f) 4.Y
sclf-contalned breathlng apparstus with 7
Iacepiece,

(1) Supplicd air respirztor with half mask N

poaltive pressure mode.

(1) Suppiled air respirstor with full faceplsce.

helmes, or hoad, in positive presswe made.

(1) Supplicd air respirator and susitiery seil-

cmiaincd {eceplece In pogitive prossure mode.
or {2) Open cucult self-contaided breathing
appamatus with full faceplecc L positive pres-
aure mode.

(1) ADY organic vapor gas mask: ar {2) Any sclf-

contiined bresthing appsratus with Tull fece-
plece.

' 1'70386
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. mask),

{3} Respirator progrom. The emaloyer
shall institute a respirvatorr protection
program in accordance with § 1810134
b)), (), (e} and ).

{4) Where alr-purifying respirators
are used (cartridge, canister or gas
the air-purifying cenjsters or
caririd ges shall be reploced prior to the
explration of their service kHie or the end
of the shift in wtﬂg:h:ther are Arst used,

whichever occurs

(h) Protective clothing and equip-
wienl. Whetre eye or repezled skin con-.
{act with llqui¢ benzene may occur. em-~
plorvers shall provide and assure that

E emplorees: wear impermeable protective

clothing snd sppropriate equipment 1o
protect the nrea of the bady fkely to

coms 10 contoct with Uquid heizenes. '

¢y Medical survefliance. (1} Ewch em-
plover shall make avallable a medical’

. rorvelllanés program for all entplayees’

. consistof: -,

.+ + ducted where, In 'the opinion of the ex
amining “physicion. “slterations” in “the™

" conponents of the blood ere resuted o,

benzene exposure.’ . - i

who are or will be axposed to lenzeme.
The medical survemanu promm shall

) A hisfnry whl.h mcludu ptst work

hemozlobin giterations, bleeding abnor- ..
malities, .abnormal furction of fermed -
bicad elements, a history of rensl or liver

dysfunction, a history of drugs rutinety -
taken, nlcoholjc intake ancl mu mIc in= .|

-Clify -Additional:tests shall ‘e <on

(2} All medical pmccdurcs "J:.nll be

performed by or under the supirvlsion,
of a licensed physician, sad shall be pro-
* vided by the employer wi!.hqut cost to

the emaployee, . .

(3) Medieal Eurveu!auce gnd testing

of each emplovee shall be co::ducted
within thirty days of the efectise date
«{ ihis section, and quarterly the aufter.
If en employee is accideotly or ol 1erwise
exposed to benzene by ingestion, .nhala-
tion, skin or eye ccatact, or [ar any
rezson, an emplasee develops sitns and
symptoins commonly azsociated with ex-
pasire to benzene, the employe:; shall
provide approprinte medtieal examina-
tlons ang Cmergency treataent .

(4 Informalion pro=ided to the physi-
¢ian, The empiover shal provitde tbe fol-
lowing information to the examining
phivcician:

(i) A copy of this regiiation sad its
appendixes;

(iiY A desciiption of the aTected em-
ployee’s duties as they relate to the em-~
ploTea's exposure:

11i1) The employee's representative ex-
posre level; and

{Iv) A deseription cf eny personal pro-

Jectlve cquipment, used of 10 be Used,

{9) Physician's writfen opiniom, (1)
The emploger- shalll obtain a written
opinon from -the examining physiclan
which shei} taclude:

FEDERAL REGISTER, VOL £3, NQ. D5-TUESDAT, MAY 21,
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(@) .The resulis of the medicrl test~
m "

%b) The physician's opinion as to
whether the employee has any detected
medleal condition which would plice the
employee at increased risk of naterial
impairment of the employee's health
{rom exposurc to benzene;

(&) Any recommended limlietlons
upon the smployee's exposure ti ben-
zene or upon the use of protective cloth-
ing and equipment sucll &s respirators;
and

(d) A statemept ths.t the emploree has
been $nformed by the physician of any

medical ¢onditions which require further

. examinatioh or treatmeni. : Cy
til) The cmployer shell instiiect the

- physician not to Tevesl In the “wrilten

" oplnlon specifie findings or disgnoses un- 7 record for each employee subject to med-

related to occupationzl exposure.

) Employce information and train-’
‘ing.—(1) Training program. Within nf-

teen days of the effeclive date of this secv

._tion, the employer shall provide A train-

ing program for employees sssigned to

. .. expasures to benzene or any othe * hema- .. workplace areas where benzene is prcsent™”
- {ologle toxdns, w family bistory o' hema-"" and shal! ststire that each affected em-~ i+
= tological neoplasms, o history ¢f hicod cployee 15 informed of the followlig:

dyscrasias lncludlnz genetically related 3

2ty "The nformetion contained in the

‘substance data ¢heet for benzene which .

g contained in Appendix A of this sec-
ons .
(1) The quantlb' locatien, marner of -

: use, relepss or storage of benzere and [
. the specific nature of operations which Jithe Ascistant Secretary and th.c Dlmctar
ould yesult In exposure shove tre per--4for:examination apd copying. :

missible cxposure limii, as well ns nec-

At :The purpose, pro'pef use, :.nd it

[tntlon of rezpl.rat.ory deﬂ &S as spoell ::.. i

in £1910.134; . - -
(iv} The purposs and s de.cripiion ot

the medical testing program required by -
- paragraph {1) of this seciion 1 d the ..

information contained in Appendix C
of this section; and
{v) The contents of this standird.
12} Accesy {o fraining materias. ()
The employer shafl make & copy «f this
standard and ity eppeadixes radity

‘available to ull affected employees.

<il} The employer ehall provide, upox
request, ail materials relating La th: em-
plovee informatisn and tralning program
lu the Assistant Eacretary and th.e Di-
reclor,

&} Signs. (1) The emplover sha't post,

signs to clearly designate ail woric areas
where benzane mey be present, braring
the legond:
DANGER
B2N2ENT
CANCEZR HAZARD

{2 Where tlie parmissibic expogure
1lriit is exceeded, the signs chall also in-
clude the legend: Respirator required.

(3} The emeployer shail 2<syre that ng
statement appear oun or near any re-
quired signi which contmdic!s or detracts
from the required information.

1t  Recordkeeping.—(1) Exposure
messuremcents. Tn2 employer shall és1ab-
lish and maintain an accurate record of
all mecsurements reguired by m:aguph
(e) of this mcuon.

.
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(1) This yocord shall include: :

(a) The dates, number, duralion and
results of each of the samples taken,
‘inchiding a description of the san.plmg
procedure used to determine mpmcnta.
tlve employee exposures;

(k) A description of the sampling and
analytical methods used; .

{c) Type of 1espimatary protactive de-
vices worn, {f any; and ~

(d) Nume, socla) securify pumbe:, and
job clessificellon of the employee moni-
tored and all other coitloyees whote ex-
posure the measurement is Sntend=d to
" represent. -

(i) Thiz record shall be maintained

w during the effective perlod of this se-tion.

* (2) Afedical surveillance. The empidoyer
shall establish snd maintain an accurate

fead survetflance as required hy PATS-
graph (1Y of thix secilon, )
(£) This record shall include:
{a) A capy.of the physieian’s written
opinion;
(3) Any employee medical complaimtis
related to exposure to bemzene; and
- {e} A copy of the Information pro-

< wided to the physicisn as required by
f,-para.graph (1) (4} of this scction; -

{l) This record shall be maintiined
during the effective teriod of this sastion,
(3) Apgilability. (1) All recordi re-
»quired to be maijntained by this section -
i5hall be mad= available ypon .requn'st to .

#4(11) ' Employes expostre measuremant
srecords s reoulred by this section shall
" be mada availeble for examinatior and:
copylnz {0 allecled employies. 2ngd their
~designated representatives. .

{11) Former embployees and the sm-
‘ployees” designated representatives shall
have acceas to such records as will in-
dicate their o%n expasure to benzet e

{1v} Employce medical record:. re-
quired to be maintained by this se:tion
shall be made avallable upou roruest
for examination and copying Lo 2 D ysi-
cian designated by thce aflected em-
ploayees or former employee.

(m) Obseroatlion of monitoring—(1)
Employee observation. 'The emplover
sholf provide alfected emplnyees, or their
desigrated representatives, an opportu-
nity to observe any mezsuring or moni-
toring of employee exposyure Lo béhzene
canducted purzvant W parzgraph (el of
this sectjon.

(2} Obscrration procedyres. {1) When
observotion of the measyring or mons-
toring of employee experure to benzene

- requires entry into an area where the

use ©0i protective c¢lothing and equip-
ment or respiralors is required, the-em-
ployer shail peovide the observer with
personal protective devices required to
be worn by emplovees working In the
arcs., assure the usce of such equipment,
and reguire the observer 10 ¢compiy with
all other applicable miety and heallh
procedures,

{ily  Without 1nte'fcri.n~ with the
measurement, ocbservers shall be entitled

170387
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" hibjted, " -
- C. Appearance and

<P, Efcetd of ovcreroIuTe.

.

@) R@Vc an explanation of the

asurcment procedures: - ‘
mc(bj Observe gll steps related Lo the
measurement of airbarne cobcentrations
al penzene performed at the pince of ex-
posure; an . )

¢c) Record the results obtained.

(n) Effective data: This section shall
pecome clfective May 21, 1977,

(0) Appendizes. The Informatlion con~
tained in the appendixes i3 oot intended,
by Itself, to create eny additional oblige-
Lons not otherwise imposed or to detract
from any existing obligalion. .. .

" 1 EUBSTANCE mun-n'xu-_;mzi X

EA

APPENDIE A—S8UGRSTANCE BAFLIY DaTa Snﬂ:!:r ]

A Suhatdm. Benzene.’

P. Permissidbic Ezposure. Except &b to retall

gesoline stations and eperations “shich use
Nquids containing baniine - in - -amounts
grester thah 1% by wolume, of thy beoeene
vapor ralessed bY any auch Mquids. —
1, Afrborne. 1 part Of honzene vApOr per .
million parts of alr (I Pp): time -welghted

averase (TWA) for an #-hous wirkday for - -

& 40-Dour week. with & calling conentration
of § ppIL i ki

Rz v

4, Dermél, Eye contact and rep ated skin ;
Der ; e “ ttled to obaerve the mOniteting plocedure.

contact with

tquid benzeac sba ! bo pro~
R I o R
.. Hanzalé I8 & clear,
colorleas Mquic with = plaasant, fWeet odor.
The odor of benzeno does Dot Provide sde
quate warning of #ta harzard. " D
© VgL MEALTA KAZARD DATA s
- .- T R s i
" A. Waya tn which (he benasne & fects your
heclth. Banzene ¢AD affect your health if you
inbale tt, or 1f it cornes in coutael with your
«kin or cyes; Banzene may aiso o harmiul
1t you happen ta swallow It, Wk LT
‘Jhort-term
(acute) overexpodurs: Ilf° you- tre” OVerexs’
d to high conccntratons «f -bcnunc."{"

2L

fitst rccognizahle, you sy feel breathlesd,
irritable, exphoric, or glddy: yoa Ay eX-:
periencs Urritation LD a¥£s, NO3S, ®1d respin
tory tract. You may detelop = headach
feel dizzy, nauseous, Or expertency unsieadi~
Bess 1n welking, Eevers sxpoaures msy Jead
1w convulsions. ‘

2. Long-term (chronic) EXpsure! Be-
pested and prolongud expdsuse f benzene
may cause heudache, faligue, xneustion,
wndency to biced, nervousacss sleepless-
ness, shortness of breaih, nod se lous dlecd
disordess, including leukenla,

ITT. FIOTECTIVE CLOTHING aNO ELVIFMENT

M. Resptrators. BIpiralors AT0 1 equired 10¥
thoso operations In whick ebginrering can-
wrols or work prectico COLLrols &T: not avali-
able 1o reduce ezposurs o the permiaible
level, If respiratars aTe WorD. they must Lave
& Nedona! Institute for Occupational Safety
and Health (NTCEH) siad of approval 1{ yeu
expericnoe diflicuwity breatihing while wear- .
ing & respirator, tell your empPIOYET.

B, Proteetive Clothing, Tou MUST weap 181~
pervious prowctive clothlng {suth 4t DOOU,
gloves, siceves, aprorns, etc.) over ADY parls
of your body tbat could be repeatedly ¢x-
poeced 10 Lquid benténe. :

C. Eye cnd Face Protection, You must
wear splesh proof ssfcty rognles ir it 1s
possidle that benz4nt vy R+t icwo Four
ayes. In additon, F»2 shovld wear n face
shield U your face outtld be splashed with
beazens Lquid, ., ’ ’ :

k)

" T % o

RULES _'A;lD REGLILATIOHNS
. ., m;:t AND rusr AID PAOCINURES

A Eye and foec exposure. JT beoixDe ia

splashed 1o your oyss. wash it sut Lomadi-
ately with large amounts of \Wwaler, Call &
docior &g 100D 43 possible.
B, Skin expasre, If beniene 15 spriled oo
your clothing of 3kin, remove tle <oh~
taminated clotning and wash 10c expoted
skin with 1a7go amounts 0f Water nid sep
tmmeadiate]ly. \Wash conuaminaled s lething
before you wear it agaja.

C. Breathing. 1f you or any Giber per30D
Dreathes In large amounta of benz:ne, get
the exposad person to fresh alr st cnce.
ADDIY srtificial respiration If breatblog had

.. stopped. Tl 0 doctor B3 &o0dn &3 jeossible.

. D. Swallowing, If henzene bas beln swal-
towed and tha peticot Is conscious. do not
- induce vamiting. Call a doctor imm=diately.

¥. MEDICAL REQUTRTAMINTS

L, If you are exposed to benens your o=
" ploger is vequired 3o provide the following
 medical procedures within thirty days of the
- effectlve dats of this standsard, conulsung of

. a medical history ond laboratory tes's. TIe6E

. tests shall .be provided without coot, tO you.
v OBSIRVATION OF MONITORING

. YTour cwployer l& required to perform
measurcinenla that are representitive of
your exposure i0 benzene D4 you wrc en-—

You ate entitled Lo reccive An cxj Impation
6! the mensurcment procedure, ok erve the
“steps taken 10 the measurement poocedurs,
and 10 record the yesulis abtained. VWhen the
monitoring procedurs i3 taking plco {o sn
aréa where respirstors or persona} frotactive
clothing sod equlpment are requitad o be
worh, you must als¢ be provided <ith, and

pust »wear - the - protective clothing and

o ST
Yph{z WEIL ACCT#S -TO RTOORDS . ..

You, ¢r Your rcpresentalive ara eatitled 10
ceo the teeords of irrasurements o1 yovr €X-

: ployer, Your medicsl examinatiol relords

well above the jovels wherp 5is’ odors &R -~ can be surnished 10 your physiclan'upon re-

quedt to your employer,
1. PRECAUTIONE TOR GAYE V3L, MANLLING ANB
Y “... e mm' . . .

Benaena liguid ts highly flem nable. It
should be stored in Ughuy closed containers
IT & c0ol, weil ventiiaied area. Benz:ne vapor
may form explosite mixtutes in alr Al
saurees of Ignitlon Must dbe canteclled. You
should use NoN-spaTkIng 100ly when opening
or closing bonieno cOnlAIners. 30U Must
ground or bond metsl benicne € ntalners.
Fire exunguishers, where providacd must de
readily aveilable and you sbould Lrow where
they ore locsted and how to operile therm.
Sppoking 15 prohibiled In arcss wiere ben-
zene 38 uted ot stored. Ask Youl :upecrtlsor
wihefe henzans 1s used O yLur work ares ang
Tor adaiuonal piant sty rues.

APPENO B—SCESTAUCT TICH.ICAL
GVUIDELIZILS

BENITNT,
L PIfTSICAL AND CHEMICAL DZTA

A. Substance Jdentibentlon .

1. Syagayms. Benzol, ben2ole. coul pDapithe
cyclohezatiiene. phene, phenyl hydside, py-
robenzol, (BebIm, petrcleurmn bentln, and
benrine, do LO: SONLAIN benzenc).

3. Formula, C6LUE (CAS ReZisury Number:
QQUaTILIR)

B, Physical Ddla

1. Bollingz peoint (760 mm ¥Ng): a1 C
(376F).
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" to imotability: Hest, - |

“posure 1o benzene upon requesl to yout em-"

2. Specific Gravity (water=1}) 0.8, -
1. Vapor Dennity (air=1) 4.7

4. Meiuing Polug; 55 C (43P},

5. Vapor Prosouse at 30 € (68F) ;75 rrm ug
6. SoubpUiLy in WaleT: .06%. !
. Evaparailon Fate (ether=1) A,

8. Appearance and Odor: Clear, cclorless

liquia with = distingtiva sweet odor,

. roae, EXPLOSION AND RIACTIVIIT “[ATAND

DATA .
A Ftre. 1. Flash Polat (closed cup)r ~11C
(12F).
1. Autoignition Temperature: 610 C
{1074F). :

4. PMlammable Limits fn Aln, % by Valume:
Lower: 13% Upper: 1%, -

4. Extipguisning MediagfCarbon cCloxide,
dry chemicai. or foam. -~ .

6. Special Prre-Fighting Procedures: Do nat
uno eoitd stream of water, since stretm wil
scalter xnd spread fire. Water spray can he
used te Keep 0Ore £xposed contaluera cool, - -

A. Upvniual fire and explosion hizards:

- Benzens is & flammsble liquld Itz vapors
can forma explosive wmixtures. Al Igaiilon
sources must be controlisd when benzene
is used. hapaled, or stored. Where liquid or
vapor may be veleased, such areas ahajl he
consllered a4 hazardous locntions. Benzene
wnpars arg beavier than air; thus the vapors
Ay travel nleng the ground and bhe ignited
by open Sames or sparks at locations remote

. from the site at which beozegne i bandled.
. 7, Benzane s classified 33 & ] B flaamabla

liquia for the purpose of conforminr o the
requirements of 28 CFR 191¢.106. A “oncen-
tration exceeding 3250 ppm 18 ¢onsiiered o
potsntial firc or vxploslon hazerd I:cations
whete Denzene may be prezent 18 guantities
suTiclent to produce explosive OF Linitable
mixtuses ars considered Clads 1 Qrovp D for
the purposes of cooforming to the equire-

« mrntof 18 CPR 1910300, . . ..

B, Reactivity. 3. Conditions eant 1buting

<t 2. Incompatibllity:
. RieTiais. T LA X

3. Msrardous decomposition v oducts:
Toxic -guses and Vepers (such &3 carbon
mponoxide)., . o

,

XL SPEL AMD LEAK FAOCFDURLS

-A_ Strpa 1o be takew {f the matoriil i{s re-
Lewsed or spilled. Largo amounts <[ water
should be ussd 1o fush the splls. D3 not
fush benzens IDte confned space, JUCD s -
& sewer, because of explosion dayr. Re-
rnove nll Ignition sourcts. Veotlate mclosed
places.

P. Waite Disposal IMethod. Disposal meth-
ods must coaform to other jurisdiciionsd
regulatiuns. 1t ellowed, beozane may be dis-
por=d cI: {s] By sbsorhing it in dry saha or
earth and disposing I & sapil=Ty iand Oy
(v} if smesl quentilles, by removing 1t o 2
aafe locavon fromm butldings or other <o~

- buslibie cources, pourniag it in dry sahd Qr
earth and eautiouzly Iyniting 1t] (c) If large
Quaatit:ci. by atomizing It 10 & sultzble
a0 Chamber.

Hent wnd cxidizing

IV, MOMITONING AND MEASTURLILNT
PLOCTDURLS

A. Norma! Monitoring Program: Measure-
ments taken for the purposs of delenniniog
emplores exposure are bost taken such thal
the Fcpresantitee Averagn S-bour €XpoAUn
may be determinsd frem & aigle O-hou
samfie or wwo (2) 4-bour sarmples. Ghort-
Lir=e inwerval samples (o grab samplct) Mey
also be used 1o del¢Imineé Average Ccxposure
Jeve} 1f o minimum of fve (§) mensurements
1s taken 10 & randam maRner over Lthe B+hour
woik shilt. Random samplng meris that

170388
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s poctiotl of the work ahift hes tha samd
coansa of belng sampled sd any ather. Tha
aithmetis avernge ©of ail such rsodom
cactipied "takan on ¢nd (1) work shift Is an
estimate of ani cmployea's avarmge level of
for that work shirt, NIOSH recom-
mends that samples be collected At a sam-
pllog Fute of one liter per minyte 1OF a minl-
muTs o8 tWO houra, AT sampies &hould bo
taken in the smpioyes’s breathing Ions (nir
that would neasly reprerent that ithaled by
the amploTed) ., Sampilog wod anatysts aneuld
bs perfortmed by gas abaorption tubes with
mbsiquent cleinical saslyas, by . gas
chramatography of thasa arens fmodt lixety
to represet the highest alrborne copcen-~
tration of benzone where emplayees are
cxpored. Methods mecking - the prescribed
ACCUrwsy ahd  precision  yequiremcnts sre
available Io the "mosu mu-.t o Analyt- -
el Mathods * -

¥, MO LANEOUS mﬂm“ o

A. Bigh Erposures to benzena c¥0 oceur
when trenglerting the Bquid from Dno cons
tainer to another, Buch oporativns Lthould be’
wel ventilated wnd godd work practices
abadld be extablished to avald spiits, .

B, Nom~sparking tools should Be used to

open benzine containers which swule bo
.afectively ‘grounded and mded pﬂor to

opentng &84 pouring. . T . ey
C. Emplayvers should u.druo omp orm ot
all plany sross snd OPETAtODE WIitre oXe

peatine 10 benzace could oceur. A fow of the

conilgon operstjons in which high + xpontred |
to benizens may ba sncséunteted ard: menua-
fecruse of styrene, phcno.l. cycl.nhesmo. pes-
ticides, and dotergents. . - .

Arrmoa G—lem-ﬂm-“

 Ovmruives you Bmt _"—5':"' bt

m;uﬂon, pn«slhle .uu.n gbsorpllou.
M. .o.-mowa'r ‘_“‘“ £

" Bengene Is primetile sn inhalwtfon ‘ez
ard. Eyitemic sb3orplion cause depression of
the hemetdpoictic system. Inhalagios: of high
copotDilrations can affect the cent ol pery-
ot #3stcm function. - Aspiration of grell
amounis - of ltquid benrzrene img:ediately
ehurces pulmogary edema and hemoithege of
pylmonary Ussue. S0 adsorpiion threuch
mract skin 1n negligible, However, shsofh-
tion wlil he sceeitraied In the éms? of In-
hured okin, and Dénzene oxay be mu - readlly
absorbed i Jt is Presentl in A DRiLLyTe OF AS
& adlaminats i soivenis which s~ readily
absorbed, Defetilne action of benl ne may
Prodluce primary frritatlon upon rep iatec or
protoirged contact with tre= skin. J53hn oon-
ocnirations ere Aritating o the mMucdus
membranes of Wie eyes, nose, and pespiratory
ect. ’
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. specifls for bemzens

RULES AND REGULATIONS

LT WO AXD STMrrTOLE

Pantsne s poxly abworbed throngh the
akln, however, dboct contrct may oaose
¢rjthemns or blistering, Repeated or pro-
longed contact may result in drying. sealing,
dermatitls, or precipilale daveloprient of
seconCAry skin infectlont. Local cdwis of
benzena vapor ov Uquid on the ¢¥e ase stight.
Only ot very bhigh coacenirations 13 thero
any sMETTIng Seckation It thé eye. Droplai
contzmination of tha ¢yo by benrene cautea
& moderate burning sensation, buc ounly
slight transient injury of the cpitheilsl colt,
.with the oye resovering yapldly.- Insulation
of nigh cancentrations oI benzene may have
an tnitial stimulstary e3¢5t on tho central
DITYOUS 3¥ston chantoterized by exhl-aration,
nervons excitation, andsor glddincss, 1oi-
Jowed by a period of depresrian, drowsiness,
fatigue, or vertigo. There may be schzation
cof tightness in the chest scoompaniad by

" troathlstzness and ultimiately the Tictim

may Joss oonsciouMiast. Canvulstons end

| tremars coour [requently, aud death may

Toliow from respiratory patslyvis or circula-
tory oollspss D & few minutcs to severm!
hours following cevers axposures. Tos tnsid-
loua sand ofirn Lyeversibic cfect on tha
blood-formicg £ysiem of prolonged exposurs
w anall quantities of benrene vapor is of

* txtreme importancs. These effests Bave been
. notsd to ocowr st OoBcantrations of nlzens
" which moy Dot calse britation of nucous
¢ thembranos, of tn¥ unpleasant senidry ele

feécta, Early sigre sbd sympioms of 1dozane
| morbidity ars waried and wague. and oot
espaorure. Ganifective
compleints of headache, dirziness ald Joss
of appetita may procods Or proceds $iinical
fymptemolagy. - -PBleeding. fran . the Nhéae,
Fums, or muddus pembrales and the dovel-

{opment of purpuric spots tnaf vecur 11 the

conpdition progresges; Rapid pualse ana low
blood prossurs In additloR t0 & hhysical ap-
.pesrance of Anemis Juay accompany & sub-
. Jective” complaint of ghortnmis cf Erestl.
. Clinicel syidence of leueopenis And wnemis
JATe tha’ moat comumon Abnormalites o~
POrted, howaver, mACrocytosia and th ombo~
-CTtobenia are aiio frequentliy present, bons
MAITOW IAY ADpeAr ROTIAAL aplastic, oF hy-~

.. porpiastic and may not in sl s:tust{oas cor+

relats with peripheral bOOd Snding: indis
e=ting hypo-byper-sctivicy of bload frymung
tisques. There ire great varlatlcns in the
suserptiniiity to brarens Immorbidity ‘rhich
prohivits the  identideation of "t pice!”
0i00d picturs. The ¢dects of prolonged ben-
£Cne eXposure ey appear sliir  4veral
wWeeks Gr years niter the mctual ¢Xpost r¢ han
cesastldl, Developmizat of leukemia alse re-’
fulls Irom exposure 1o bepsene,

¥, TEEATMINT

Remote {1om exporure 1meciatels, pive
AXYEen OF astificis! resuscitation M 1nd aated.
Flush e¢ye¢s 2bd wazh contamipated acin.

zympm-.:- ol' DOK~EPACIfg  SaTvous d:uwb..
mnEos TAY Deriist Tollowing wovery Tpogures, *

RoSOVely from mild eXpasiioeg ix usgally
apid and completa, -
Y. BURYFILLANCE AND FREVEXTITY g‘
' CORAMHERATIL N . 1

A. Other congiderations. Benzane eay catise ©
both acuts and chronle ¢flecta It is A POre
ant that tho phyalcian becoine tamiliny with
Lthe opersting condilions |n which expodure
to benrens OCCUrE. Thosa with &XIn Hicane
may ot tolcrata the weésring of protective -
clathing and thoss with ohsonlc resplratory .
dissans mEY NOt tolarathtie wearing of tiega-
tlve pressure respirators.

B. Swrvelllance and screenting, Medica) hig-
tories and IADOTRLOIY cXamInATIOns [T re-
quired {oF edzh employes subject W cxposuure
0 benrens, The omployer sl acreca #m- -
Ploywss for Digtaly of corain mddicnl condl-
Uons (ilsted below) which might plasn the
employen at 1Increascd risk from wre.

1. Liver disease, The primary ale of hio-'
Ursnlormation and deoxification of begzens
{s the llver. Livet dysfuncilons Uxaly to io-
bibit the eonjugstion resctions will tend to
promata the 19xic acklons of benzene. Theso
nrecantions ghould bo constdered before ex-
poslng peryons with impaired [Mver fu-crion
10 bonzens vapors.

1. Benal disease. Although beneens ia not
knotn ss & kidney toxin Lhe¢ Unperts 1ce of
the oTganl inx tha slimiBation of foxi: gub- -
&tances and metabofitea fustifies apacis) con-
alderntion in those with posslble impetirment ©
of rensl Tunction. ’

3. Slin diicote. Benseng ia = defituing
sgent and can calio dermatitis oo prolonged
sxposury. Pessons with presxisting skiu dis-
onders sy be more nuecpunu to the quuct-
of benzane., - -

4- Blood 4vacruuu Denzens ia a !mm—"-
topoletis deprecoant. Porsans with c:uung
blood dixdrders may be nmr- susceptiole to”
the cmcu al benune. o

EEFTRECEg

1. Grant, W, Morton: Toxicology of ths
Eye, (Second Editlon), Charlzs C. 'I'bamu
luntcls, 1974, page 855,

3. Browning. Ethel; Taxjcltj' and Mciabo-
Usin of Inausiridd Soivents, Fseveer Pu sh-
ng CoampAny. Adsterdem, J96S, pp. +e—tad,

3. Patry, F. A.: Igdustrial Hygiene and
Toxlcology, Valume II-Tosioolopy, ISt iracl-
ence Publisbers, New Tork. 1593, pp, 1756
1758,

4. Qerade, H. W.: Torloglogy &8¢ Blochem-
1siry cf Aromatic Hydrocarbons, Flserzer
Pyollahing Company, Amsterdan 1960, pp.
V5-108.

{Sces, 4, 6. B, B% Stat. 1593, 1499 (79 US.C.
843, 633, 657) ; Scerelury af Labors Ovder 5-74
(41 FR 250532 39 CPR Pact 3911.)

|FR Dae.T7-12720 Pued 4-20-T7;10:45 am]
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pective date: This rcgulation be-

comes ¢ffective on May 10, 1971,
(Sot. B12(1], ¥2 Stat. J4T (21 VA, 360b(1}).)
Dated: May 3, 1977,
Pruno I, Cazikr,

Acting Director,
Bureau of Veterinary Medicine,

SUPPLEMENTARY

RULES AND REGULATIONS

EFFECTIVE DATE: May 21, 1877,

FOR FURTHER INFORMATION CON-
TACT:

Mr. James Foster, Office of Public Af-
fairs, OSHA, Third Street ar.d Constl-
tution Avenue, NW.. Reoonmy N-3641,
Washington, D.C. 20210, 202-.523-8151.

INFORMATION:

PP Doc77-13188 Filed 6-0-THA:45 stm|
On May 3, 1977, an emergency temporary
standard for occupational exposure to
benzens was publisiied in tb: FEDTaaL
RecisTER (42 FR 22515). The preamble
explains that the emplover Is w provide
a copy of the physician’s written opinlon
te the employee. That provision was in-
advertenilly omftted from the standard,
however, Accordingly, FR Doc. 71-12726
(42 FR 22516, May 3, 1977) is corTected

. by adding. 9o page 22527, 204 column. &
new paragraph <D at the end of
§ 1910.1028¢1) ¢5), as follows:

“(ilf} The employer shall provide a
copy of the written opinfen to the
afTected employee.” .
{Sec. G. Pub. L. 91-506. B4 Sta’. 1503 (23
US.L. 655): 28 CFR Part i91); Eecretary of
Labor's Order No. 8-78 {41 FR 25:59).1~

Signed at Washington, D.C, this 6th
day of May 1977.

Titie 24—Housing andg Urban
- Dz2velopment

CHAPTER §I-—OFFICE OF ASSISTANT ZEC-
RETARY FOR HOQUSING—FEDERAL
HOUSING COMMISSIONER, . DEPART-
MENT OF HOUSING AND URBAN DE-
VELOPMENT

su-ﬂcﬂlﬂﬁl B—MORTGAGE AMQ LOAM M-
SURANCE PROGRAMS UWNDEF WWATIONAL
HOUSING ACY

1Docket No. B—17-431]

PART 241 —SUPPLEMENTARY FINANCING
FOR INSURED PROJECY MCRTGAGES
Eligibility of Hospitals far Sup>lemental

+ ~ Loans; Comection
AGENCY: Office of Assistan; Secretary

for Housing—Federal Housir g Commis-
sioner, HUD. ..

ACTION: Correction.

SOUMMARY: This document correcis 8
final rule that appesred at page Y162 In
the Froraal RrcreTex of January 17,
19717

EFFECTIVE DATE: January 17, 1877

FOR FURTHER INFORMA™ION CON-
TACT: K

Lilliap Erickson. Rules Decket Clerk.
451 Seventh Street, SW., Washingtlon,
D.C. 20410. Phrone number (202) 755
7603,

BUPPLEMENTARY INFO!IMATION:
The second sentence in § 247125 is cor-
rected by adding the words “* o purchase
equipment to be used in" inmediatcly
Iollpwity the word “used” nid immedi-
ately before the words “ithe operation’.
tSec. T1d). Department o1 Hew ing wn¢ Ur-
bAn Development AT, (42 USt. 253540} 1).)

EuLa BINGHAM,
Assistan? Sccrefary oj Labor.

[FR Doc.TT-13473 Filed 5-9-T7:1:45 am |

Title 32— ational Dafeuse
CHAPTER VII—DEPARTMENT CF THE AlR
- - FORCE o .

.. SUBCHAPTER G—ORGANIZATIUN AND
T o vir FAISSION—GENERAL .

Sobpart B—dir Force Discharg e Review
Boacd

AGENCY: Department of the Air Forcs,
DOD. .%ot
ACTION: Final rule.

SUMMARY: Thiz rule expialis th= ju-
risdietion. authority and acticns of the,
Alr Poree Discharge Review toard, Re-
view by the Board of {ts 1rocedures
reveated a need for further am:lification
und clarificalion. These revited proce=
dures are intended to resull in clearer
undersianding by former Air Force mem-
bers desirinzg amendment to their miia
" tary records. .

EFFECTIVE DATE: April 1, 1877.

FOR FURTHER INFORMATION CON-
TACT: ‘
Colonel Lee, Principal Aszsisiant for

Discharge Rcview Malters, Ofice of
the Secrelary of the Alr Force (Per-

Lawacnce B. Sn-oxs,
Assislent Secreldry Jor iouging,
Federal flousing Comrtisgioner,

{FPR Dor27-13231 Filed 5 0-%.:8.45 ap}

2 =3y,
CHAPTER XViH-—OCCUPATIONAD, SAFETY
0 HEALTH mmmsrmmizt. DiL-

PARTMENT OF LABOR

PART 1910—OQCCUPATIONAL RAFETY
ANC HEALTH STANDARDS

Sﬁ’f:dard for Occur

ncii
pationai Exposure 1o Benzene; Correction g"ﬂfﬂn E. C?gu: i {Vilsg?nga‘:::]rgt
AGENCY: GQccupationat Safety and Room 920. Arlinglon, Virginia 22209,
Health Administration, Depariment of (202-694-5418),
Labar. SUPPLEMENTARY  INFORMATION:
ACTION: Correction 1o FEmergency ©OR March 9, 1977 the Department of

the Alr Forca. DOD, published n proposed
rule (42 FR 13124} {0 revise 33 CEFR 865,

Subpart B, Air Farce Discharge Review
Board. As stated at that tume. the revi-
sion expiains the use of case summaries

Temporary Standard.

SUNMMARY: This notice announces a
correefion -{of the émergency tamporary
standard for occupationa) exposwe Lo
benzene.

o
[ Y

Ay

PART B65—PERSONNEL REVIEY BOARDS -

FUOLLAL PEGISTER, WVOU 42, HO. 90—TUESDAT, MAY 10, 1977

23601

and investgrilve reports; requires app)y.
cants Lo submit contentions srd/or e
sues of facl law, or discretion viza ppy
Porm 233 prior to Board consideration:
amplifies review process used by the
Board: changes DBord decision gan.
nouncements to include names « nd votas
of Board membeérs, statements of find-
ings and conclusions on all iss0g pele-
vanl to the appeal. and stetemeeat of the
rezsons for the findings and con:lusions:
establishes B putlic resding room pon-
taining Board decisional announce-
ments {ndexed by conféntions ra‘sed dur-
{ng the review procss. .

HNo public cominents were received in
response to the proposed changss. How-
ever. the Board has determined that
a more in-depth definition of clemency
should be Included. That definition has
Eecn added at § 865.1046(el) (3).

{Ths legonl authority Jor this part If &ec.
8012, TOA. Stat. 468. sec, 1553, T2 Swat. 1187,
10 US.C. 8012, 15533

Accordingly, 32 CFR 865 is amended
as follows:
Subpart B—Alr Force Dischacge Review Board
Soc. . -
355100 Purpose.
8535.101 Etalulory avthoriy.,
§65.101 Organizatlon and purpae of the
board. "
Jurisdicilon snd authorit .
Application for review.
Board wnostlngs and locallons,
Procedures {or hearings. L
Findlogs, conclusions, ani! reasons
Esposition of procecding:. -
Public disclosurcs. .
Approval of exceptions Lo directive.
Procedures for regionsal ards,
Quidanc: sheot, .

B§5.103
E65.104
B65.105
BE5.148
BE83.107
285308
ag3.100
865110
8¢3.111
£€%112

Subpart B—Air forca Discharst Review
: Board

§ 865.100 Purposc.

This Bubpart explains the fu Isdiction.
authority, and actions of the .\ir Force
Dischargc Review Doard. It apy lies ta all
Adr Force activities. This Sibpart is
affected by the Privacy Act ot 994, The
=ystern of records ciled in this Subpart is
autharized by 10 U.S.C. 1553 und 8012.
Each data gathering form o format
which is required by this Subpart con-
1ains 2 Privecy Act Statement, cithoer
incorporated fn the bogy of the document
Or in & SCp2Tale stalement secompany-
ing cach such document.

§ EAS, 101  Statutory autharity.

The Air Force Discharge Review Boa-3
t(hereafter calicd the “Board™ wos
established within the Depanment ' I
L{he AT Forse under section 0] of the
Serviceman's Readjustment Act ¢f 1944,
es amended (new 10 US.C. 1553), The
authoerity for aclions set out in ¥ 865.102
tb¥ (1Y is derived from discretionary
authority conicrred upon the Secretary
of the Air Ferce under 10 U.5.C. 5084¢al.

§865.102 OQrcanization and purpose of
the Loard.

The Board. a part of the Secretary
of the Air Porce Personnel Council. 1s
administered and supervised by the
Councll's Director. An administrative
agency. it reviexs the discharge (other

¢9:

1°70330
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PART T3 -SPORT FISHING .
Openmng of paerndah National W'itd!ifc
Refuge, Wisconsin, to Sport Fishing

AGENCY : Fish and Wildlife &rvice, In-
terkor.
ACTION: Bpocial regulation.
SUMMARY: The Direclor hu deter-
mined ibat the opening Lo spert fishing
of Necedzh Xational ‘Wildlife Refuge 1s
conipalibie with the objectives for .which
the nrea W=s established, will utilize a
renewabile naturzl resources, and will
provide additizmal recreational opporiau-
aity to the publc, )
DATES: June 1, 1977 Uiry Beptem-
ber 30, 1971, ocly on the Sprague-Mather
pool, and December 15, 1377 thru De-
cember 31, 19TT on the entire 1 efuge ex~
cept Rymizarson No, 1 Foaol.
FOR FURTIERX DXFORMATION CON-
TACT: .
James M. Curroll, Jr., Refge Man-
ager. Kecedah, Wisconsin, ‘Telephone
No. AC 646 /5652551,

SUPPLEMEXTARY INFORJMATION:

§ 33.5 Special regnlatians; spert fishing
for individaal wildlife pcluge srens.
BncrtJ fshipg is permitiert on the
Necedah Xziioral Wildlife Re uge, Wis-
¢ensin, ¢l in Lhe srers desigmetsd by
signs 25 bein: open o fishiwg. These
areas coemosiring 39548 acres are de-
lineated of: maps svailable at e refuge
headquartess and from the of kee of the
Regional Director, U.S. Fish ard Wildlife
Service, Pyaeral Byilding, For Snelling,
Twin Citizs LAfinnesota 55111, fiport fish-
Ing shall bea in zocercance wiil sl appli-
cable &'ate repulstions subizi to Lthe
following cuniditinns: '

1. The uwse cf boals v lihout moturs Is
permitied,

The previtions of thes spacia) regula-
tion suppirgment the regulatiins which
govern fizhitz on wildlife reluge areos
fenerally which are set focth (0 Tide 50
Code of Pedzrat Regulntions Part 33,
The public is invited Lo offer supgestions
ind conremizis 21 aby lune.

NoTe,—TLe TX. Fish and Witd.ire Service

{ haa determuiied that this documeal does not

CORLAIR & ede? FYOCzal TQUITING Drepasn-
on of ap Foorami= Imouct Sieteraent uoder
Executive Orer 11949 epd OB Clrcular
A-107,
Janrs M. Carrozyr. Jr.,
Refape Manager.
Mar 13, X977,

PR Doc.77-14423) Filed 5-23-77-8:45 ami
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CHAPTER XVII—OCCUPATIONAL® SAFETY
AND \HEALTH ADMINISTRATION, OE-
PARTMENT OF LABGR-

PART 1310—0CCUPATIONAL LAFETY
AND HEALTH STANDARDS

Emergency Temporary Standard for Occy.
pational Exposure Lo Benzene: Am endment

AGENCY: Occupational Safeiy and
Health Administration, Departinent of
Labor.

ACTION; Amendment to Emergency
Temporary Standsrd (ETS). '

SUMMARY: This notice annotnces an
amendment to the emergency lenporary
standard for occupational expasure to
benzene. The amendment exemnyits from
ithe ETS the storuge. transportation.
distribution, dispensing or sale of gaso-
line a5 & fuel subsequent lo discharge
of such gasoline rrom bulk terminals.

EFFECTIVE DATE: My 21, 197T. L

FOR FURTHER INFORMATICN CON-
TACT:

-~ Mr. James Foslcr, Office of Piblic Al-
Iairs. OSHA. Third Sireet ance Consti-
tution Avenue NW. Room N-3641,
Washingion, D.C. 20210, 202-! 23--8151.

SUPPLEMENTARY INFORMATICON:
On May 3, 1974, on emergeney tempo-
rary standard for accupationul :xposure
to benzene was published in the ProeEraL
REGISTER (42 PR 22516) as 29 CFR 1910.~
1029. Yt was jssued under sectl ms &icd
and 8(¢) of the Occupational Safety and
Health Act of 1970 (31 Sint. 1516, 1599,
28 UB.C. 655. 657), and iz effec ive May
21, 1871, .-

The ETS explicitly excluded 1 om cov-
erage relaf]l avtomotive service stations
and cperstions where the only :=xposure
Lo benzene s Jrom liquid mixteres con-
Laining one percent or Jess of be izene by
volume. As indicated in the pre amble o
the ETS, gasoline stal;ons vere ¢ xeluded,
it part. becouse of ke large ny mber of
employers and workplaces invoived and
the difficulty in achieving any signifi-
cant compliance dunng the brief etfcc~
tive period of the TS, Thus. wherezs
the evidence InZicaisd that the cguip-
ment necessary for compliance with the
E'I'S was avabable or would very soon
be available for tihe inousiries and em-
plovees covered and that the standurd
was fezsible, the evigenee indicated that
relajl automotive sert.ce siations cculd
not obtain wthe necessary equinment for
compliance with tiie aemargency siand-
ard. In our consid<ration of the avatl-
ability of equipmrnt &nd our ¢oneiurion
that complance wuh the slandnrd was
feasible, with the cxccpuons noted, we
did not fully evaluate 1iie contuliance
capabilities of other employers involved
in e distribatlon of gasoline after It
leaves the bulx 1¢rmenal facllitics. A
large portion vl Lt Lrou of emplovers
are gegmraphicnlly seatered. small busi-
nesszes, with fow cmilo; ces and interanit-
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operations. They include many in. -

dependent wholesalers who purchsse ang
resell gasoline In reletively small quan-
tides on a Jocel basts. There are more
than 21.066 such establishments empidy-
ing eve:* 30.000 employves. The demand
fur respirators, sampling pumps and
olier conupliance couipment and per-
sonnel resulling fram ‘inclusion of this
separate jindustry segmcent would se.
verely sirain the mw resources avajl-
able for compliance with the ETS. This
potlential  demand for necessary oquip-
meni, whos=e extent is uncertain as a
mati;r of firm evidence but appears sig-
nifcant, waz not taken into account in
evaluzting the feacsibility of the ETE.
Accordingly, it hes been determind that
Tor purposes of the ¥TS, the storage,
transfer, distribution, dispensing or sale
of gasoline as a fuel subsequent to dis-
charge from bulk terminals will not be
covered. This will permit a full devel-
opment aof the evidence in. the section

6ib} progeeding cancerning the {asibil- .
ity of a standerd for these optralions -

and whether there should be unijue re- -

quirements applicable to this 1 dustry.
As with other excmpt groups, these em-
plovers continue to be covered by the
standard for benzene in 29 CFF 1910.-
16640,

This document was prepared under
the direction of Fuls Bingham, A sistant
Secretary of Labor for Qesufational
Safety and Hcesith, TS, Departinent of
Labor, Third Street and Cons Motion
Avenue NW., Washington. D.C. 10210,

Accordingly, for the reasons set oyt
Above and b the ETS of 3ar 2. 1177 ans
pursuant Lo section 6i¢) of the A~t, Sec-
retary of Labor's Order No. 3-75 (41 FR
25059} and 29 CFR Part 181t, paisgraph
@ {2 af §1810.102% (FR Tac. 77-
12726, 42 FR 22516, 22525, 3rd cghame) is
amended and a definiuon of “bilk ter-
minal” i3 sdéed to psmmerash (o of
§ 1210.1028, 10 read as follow;;

§ 1910.)023

{.’ ar &

{2) = *

() To the stornge, transportatimn., dis-
tnoution. dispensing. or sale of { asollre
ax a furl subsequent in cischarge 5f such

=gasoline frumn bulk terminals; or

- . - - .

th) Definitions, * * *

“Byulk terminal” means a facility
which is primarily nsed for the ziarket-
Ing of pgisolice and which receives its
petroleurn products by tanker, barge, or
Gipeline,

Yenzene.,

- . - L] 4
i{S¢c. 6, Pub L. 91-5%G. 64 Slat. 1393 2%
U3 C. €551: 29 CFR Past 1€11; Sseretary of
Labor's Order Ko, 8-76 (41 FR 23939).)

Signed al Washingten, D.C.. this 20th
day ol Nay 1977,
Etia Bivcrau,
Assstunt Secrctery of Labor.
PR Dnox.75- 14958 Fiieg =23-77.9:48 am}
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