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The hasic -text of +this document <c¢ontains the draft tethnical standard
approved hy the Joint Revier Committee of the HNIOQSHs/O0SHA Standards
Completion Program and the supporting documentation fer the substance
BENZEHNE.

The SCP drxaft technical standards are recommendations to the Department of
Labor for its vonsideratien in rulemaking and have no legal. status until
final rules have been promulgated by that agency. This draft standard is
provided for your informatien only.

The References and Sources, Respirator Table Documentation and UsesExposure
and Control Documentation are the working documents used by the wvarious SCP
working groups during the development of the draft technical standazrd and
serve as the technigal foundation for the standard. The classification for
each substance and the _regulatory statements wezre derived follouwing a
decision logic established for the various sections of the standard.
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{a) Definitions. (1Y "Permigsible exposure”™ means exposure of enmployees
to airborne concentrations of henzéne net in excess of 10 parts pexr milliocn
{(ppm), averaged over an eight-hour work shift (time weighted average) and
et in excess of 25 parts per million (ppm) at anytime during an eight-hour
werk shift except +that an axposure not in excess of 50 raxts per million
{ppm} at any aggregate of 10 minutes shall be permitted as stated in
1910.1000, Table Z-2.

(Z2) "Retion level™ means one-half of the permissible exposure for bhenzene

averaged over an eight-hour werk shift.

(b) Initial determination and exposure measurement. (1) Each emplover who
has a place of employment in which henzene is released into “the workplace
air shall determine if there isg any possibility that any employee may be
exposed to airborne concentrations of henzene above the pérmissibles level.
The initial determination shall hé mafdle eachi time there is a chiange in
production, process, or control measures which may result in an increase in

airborne condentrations of Penzene. _ _

(2) A written recoxd of the initial determination shall be made and shall
contain at least the following information:

(i) Any information, observations, or cal¢culations which may indicata
employee exposure to benzane;

(1i) Any measurements of benzene taken;

(iii) Any employee complaints of symptoms which may be attributable to
exposure to benzene; and

(iv} Date of initial determination, work heing performed at the time,
location within work site, and employpes considered.

(3 If the ewmplover determines that any employee wmay be exposed to
benzene ahove the rermissible exposure, the eXposUTe of the employee 4in
each wWork operation who is believed +o have the greatest enxposure shall be
measured. The exposure measurément shall he representative of the maxinmum
eight-hour time weighted average exposure of the enplovae.

(4) If the exposure measurement tallen pursuant to paravraph (b) (3) of
this section revaals employee exposure to benzeneg above the action lavel,
the employer shall: '

(i) ZIdentify all employees who may be exposed above the permissible
level; and o

(ii) Measure the exposure of the employees so identified.

(5) TIf an employvee ‘eXposure measurement reveals that an employesd is
exposed to benzene ahove the action level, but not above +the pérmissible
exposure, the exposure of that employee shall bhe measured at least every
three months.

(6) Tf an emplovee eRposure nmeasurement reveals that an employes is
exposed to benzene above the pexrmissible exposiure, the employer shall:

{i) Measure the exposure monthly of the employee so exposed; and

(34 Institute control measures as required by paragraph (d} of this
sec¢tion; and

(iii) Individually notify, in uriting, within five days, every employee

—~who is found to be eéxposed to henzene above the permissible euposure. The
employee shall also be notified of the results of the ekposure-measurements
and of the correzctive action being taken to reduce the ewposure +to Dbelou
the permissible exposure.
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(7) If two consecutive employee sxposure measurements taken at least one
week apart reveal that the employee iy suposed to benzene lelow the action
level, the employer may terminate measurement for the employee.

(8) For purposes of this paragrarh, employee exposure is that which would
cogur if the employvee were not using a respixator.

(e¢) HMetbods of measurement. (1) An emploves's exposure shall be obtained
hy any combination of long texrm oxr shoxt term samples which represents ‘the
employea's actual exposure averaged over the time period appropriate to the
permisgikle enposure (S¢e Appendix B (IV) of this section).

2} The methed of measurement shall have an accuracy, te a confidence
level of 95 parcent, of not less than that given in Table 1.

Tabla 1

Concentration Regquired Reccuracy
Ahove permissible expdsure + 25%
At or below permissible exposure
and ahkove the actidn level + 35%
At oxr below the action level _ * B0% _ _

(a) Compliance. (1) MNo employee shall be exposed to henzene above the
rpermissihle enposure as defined in paragraph (a)(1) of this section.

(2) Employee exposures to ailrborne concentrations of benzene shall be

gcontrolled to at or below the pexm1551ble exposure by engineering and work
practice dontrols.

(i} Englneerlng and work practice controls shall be instituted td reduce
exposures to at or below the permissible exposure, except +to the extent
that such controls are not feaasible.

(ii) Wherever engineering and work practice controls are not sufficient
te reduce exposures to at or below the permissible exposure, they shall
nonetheless he used 1o zreducé siposure to the lowest level feazsible and
shall be supplemented by respirators in accordance with paragraph (d){4)} of
this section.

€32 Engineering controls. (i)} When local exhaust is used to centrol
exposure, measurements which demonstrate system effectiveness, for erample,
air ve1001ty or statiec pressure, shall be made at least every three months.
Heasurements of systam effectiveness shall also be made within five days of
any change in productioen, process, or control which might résult in an
indrease in airborne wvoncentrations of bhenzene.

Cidl In the désign of éepen surface tank ventilation for the purposes of

—% 1810.94(d), operations involving bengene shall be classified as A-1 at 21
degreas C {70 degrees F).

(h4) Compliance with the permissible exposure shall not be achieved by
the use of respirators exncept:

(17 During the time period necessary to insitall or implement engineering
or work practice controls; or
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(ii)_ In work situations in which engineering and work practice controls
are not #feasibhle; or
(iii) To supplement engineering and work practice controls when such

controls fail to reduce airborne concentrations of benzene to at or below
the pexmissible exposure; or _

tiv} For operations which require entry into tanks or closed vessels; oz

L{v) In emergenvies.

(52 Where =respirators are needed and permitted undex this rparagraph to
reduce employee exposure, the employer shall select and provide the
appropriate respirator from Table 2 and shall ensure that the employee uses
the respirator provided.

TABLE 2 RESPIRATORY PROTECTION FOR BENZENE

SPIRATORY PROTECTTION

Vapor concentration

100 ppim or léss Any supplied-air respirator.
Any selfwcontained'bxeathing apparatus.
500 ppm or less Any supplied-air respirator with =a full facepiece,
helmet or hood.
Any self-contained breatlhing apparatus with a $ull
facepiece.
3008 ppm or less A Type C-supplied—aix respirator opeated in pressure -
demand ox other positive pressure ox continuous—flow mode,
Greater than Self-contained breathing apparatus with a full facepiece
3000 ppm or operated in pressure-demand or othexr positive pressure
entxy and node .
escape from T T s e s e e e o o T T T e s s — s e e o
unkngown A combination respirator which includes a Type ¢ supplied =
concentrations air respirator with a full facepiece operated in pressure -

demand or other positive Pregssure or continuocus—flow mode
and an auxiliary-self—contained hreathing apparatus
operated in pressure-demand or other pbsitive_pressuxe node .

Fire Fighting Self~contained hreathing apparatius with a full facepiece
operated in préssure-—demand or other rositive pressure
mode .

Escape Any gas mask providing protection against benzene.

Any escape self-contained breathing apparatis,

{6) Respirators shall be approved by the Minin. Enforcement and Safety
Administration (forimexly Bureau of Mines) or by the MNational Institute for
Occupational Safety and Health under the Provisions of 30 CFR Part 11.
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€7y The employer shall institute « respiratory protection program in
accordance with $ 1910.134(bh), (d), (a), and (:F).
te) Fire and safety. (1) The employer shall familisrize himsel#f with

the information contained in the Substance Technical Guidelines-(ﬁppendix B

of this section) for benzene.

(2) For the purpose of compliance with $ 1910.309, locations classified
as hazardous locations dus %o the presence of'benzene shall he Class I,
Group D. _ o

(3) ¥or the purpose of compliance With % 1910.157, bénmene is ¢classified
as a Llass B fire hazargd.

(43} For the purpose of compliance with % 1910.178, locations classified
as hazardous locations due to the presence of benzene shall bs Class Iy
Group D.

(5 For +the purpose of compliance with ¢ 1910. 1056, ligquid bhenzene is
classified as a Class IB flawmable liguid. '

(6 Spray finishing operations shall be perxformed in accordance with $%
19710.107 and 1910¢.94(c) .

(7) Dip <fank operations .shall be pPerformed in accordance with %%
1910.108 and 1510.945¢4a).

€8) Hhere a fan is lecated in ductuozk and where benzene is present in

the ductwork in concentrations greater than 3500 PPm tapprOHimately 25% of
the lower flammable 1imit), +he Fan rotating element shall be of
nthparking’mate:ial or the casing shall consist of, oxr be lined with,

nonsparking materiazl. There shall be sufficient c¢lesrance between the #£an
rotating element and the fan casing so as to prevent contact.

(9) Sources of ignition such ag sEmoRing or open flames are prohibited
uhere benzene presents a fire or explosion hazard.

10 Benzene shall be stored so as not to come in contact with strong
oxidizers including c¢hlorine and bromine in +the Presence of ixron.

(£ Personal vrotective evuipmernt. (1} Enmployers shall rrovide and

ensure that employees.use apprepriate protective tlothing and equipment
hecessary to bpravent repeated or prolenged skin gontact with ligquid
benzene. Face shields shall comply with $ 19710.133(a){2),¢al)(y), (a)(5),
and (al(6), '

(2) Employers shall ensure that clothing wet with benzene is placed in
closed tontainers for storage until i% can  be discarded oxr until tle

employer provides <Fox the removal of benzene from the ¢lothing. If the

ety

Ity
-

¢lothing is to he laundered or otherwise cleaned to remove the bhenzene; the
emnployer shall inform the person performing the operation of the hazardous
properties of bengene.

(3 Employers shall ensure that any c¢lothing which becomas wet with
liguid benzene be removed immediately and Fhat non-impervious clothing
which becomes contaminated with benzene be removad promptly. Such elothing
shall not be reworn until %hepb&nzene is removed from the ¢lothing,

() Employers shall provide and ensure that employees use splash~proot
safety goggles which Somply with 1910.133(&)(2)—(a)(6) uhere Lliguid
henzene may contact the evyes.

{g) Spilis and disposal. 1) In the @vent that liquid bhenzene is
spilled the employer shall immediately eliminate potential sources of
ignition, provide available ventilation and then c¢ledn up the spill.
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(23 Ligquid benzens shall not be allowed to enter a confined space, such
Aags a sewer, hegause of the possibility of an explesion. Sewers designed to
praecglude the formation of explosivé vapors are Pexrmitted,

th) Sanitation. 1) Employers shall ensure that employees whose sRkin
hecomes ¢ontaminated with benzense promptly wash or shower with soap or mild
detergent and water to remove any benzene from the skin.,

(2) Employers shall ensure that employees who handle liguid benzene wash
their hands thoroughly with soap or mild detergent and water before eating
oxr smoRing.

(i} Lraining and information. (1) Each employer who has a workplace in
which benwmene is present chall keep a cop? of this regulation with
Appendixes A, B and C at the workplace. This material shall be made
readily available to affected employees.

(2) Each employer who has employees exposed to benzene above the action
level without regard to the use of respirators, or emplovees who may have.
repeated oxr prelonged skin contact or who may have eye contact with liquid
benzene, or emplovees who Wwoxk where benzené presents a fire or explosion
hazard, shall annually:

(i) Inform affecteqd employees of +the information contained in the
Substance Safety Data Sheet for henzZene (Appendix A of this section);

(ii) Advisa-affectad_employees a8 to the signs angd symptoms of exposure
to henzene.

{iii) Instruct affectad employees to advise ‘the employer of the

development of signs and symptoms of overexposure +to. benzene which are
listed in Appendix A of the section;

(iwv) Instruct affected employees to inform the employer if they develop
any of the medical ¢onditions listed in Paxragraph (3)(2) of +this section:
and

(wv) Provide training %o ensure +that employess understand the Precautions
of safe use, emergency procedures, and the correct use ot Protective
eaquipnent relative to banzens,

(i) Medieal _surveillance. (1) The employer shall provide medical
protedures as required by this paragraph. A1l medicasl Procedures shall be
performed by or under the supervision of a physicdian at no cost to the
employee., _

(2) Previacement medical examination. The employer shall make available
to eagh employae who is exposed, or will Tbe exposed, to airboxne
concentrations of benszene above the =aetion level, without regard +to the use
of respirators, or emplovees who may have repeated or prolonged skin
contact or who may have eye contact with ligquid benzene, a preplacement
medical examination which must include the follouing:

(i) B’ medieal history and rhysical examination with emphasis on the
blood, central nhervous system and skin;

(ii) A complete blood count to incelude at least red and whité cell count,
a difierentiél smear, hemoglobin and hematocrit;

(iii) Urinalysis to dinclude specific gravity, albumin, glucose, and a

—wicroescopic on centrifuged sediment;

(iv) Determination of rhenol concentration in the urine.

(3) Periocdig medi¢al examination. The employeyr shall make available to
each employee expdsed to airhorne concentrations of Dhenzenéd above the
action level, without regard teo the use of respirxators, ox employees who
may have repeated or prolonged sRkin contact oxr who may have eye contact

ot
-
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with liguid Dbenzene, twelve months from the date of the employee's first
eXxposure, a periodic¢ medical ekamination which must incelude tha fellowing:

(i) A medieal history and physical examination with ewmphasis on the
blood, e¢éntral nervous system and skin to he performed annually;

(i1} R complete blecod count to .include at least red and white cell count,
a differential smear, hemoglobin and hematocrit to be performed annually;

{iii) Urinalysis to include -specific gravity, albumin, glucose and a
microscopic on centrifuged sediment to be performed annually;

(iv) Determination of phenol tencentration in the urine to be performed
guarterly. If a worker's uring phencl isg found +to he 175 mgrliter or
greater, calculated to a specific gravity of 1,024, two Ffollowup urirne
samples shall be obtained within 1 week after receipt of the resulis, one
as c¢lose to the beginning and one as close te the end of the same working
day as possible. I#£ the oxiginal elevated finding is confirmed, steps to
reduce the worker's absorption of benzene shall hée +taken promptly.

(4) Alternative _medical procedures. TIf the examining physician chooses
to use altarnatiwe medical procediizes to those spe¢ified in paragraphs
(3)C2) and (33¢3) of *this section, the employer may accept such alternative
medical procedures as meeting the regquirements of +this seetion provided
that the émployer: '

(i) Obtains & statement £rom the examining physician setting forth the
alternative medical ‘procedures, the rationals for suhgtitution, and
evidence that they will be equally effedtive;

(ii) Informs each ea%posed worker of the fact that alternative medical
procedures to those required in bparagraphs (j32(2) and (3F)(3) of +this
section are to ba made available.

(5) Interim _medical ewamination. The employer shall provide an intexim
medical examination including a determination 6f phenol concentration in
the uzine f£or the emplovee if the emplovee informs the employer of any of
the signs or symptoms of exposure to benmene which are listed in Appendix A
or anytime overexposure to benzene is suspected.

(6) Informineg the physician. ThHe employer shall provide to the physician
perfoxming any medical eramination required by this section +the Following
informatien:

(1) A copy of this xegulation with Appendixes A, B, and C £6r bhenzene;

(ii) A description of the affected employea's duties as they relate to
his euposure to banzene;

{iii) A description of any personal pProtective equipment and respirators
required to be used; '

(iv) The <results of any measurements which may indicate the affected
employee's euposure;

{v) The affected eéemployee's anticipated exposuzxe level; and

{vi) Hpon reguest of the physician, any available information From
brevious medical examinations of the affected smployvee.

{7 Where a medical examination is required by paragraphs (3302), (3)(3),
oxr (3J)(5) of this section, following such exazmination +the employer shall

~obtain from the examining ph¥sician a written opinion which gonforms with
paragraph (j)(8) of this sec¢tion.

{8) Pliyvsician's written opinion. (i} The physician's written opinion by
the examining physician shall specifically state:

v
-
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(1) HWhether the employee has any detected meédical condition which would
place the enployee ait increased zisk of material impairment of +the
employee's health from exposure fo benzene;

(B} Any recommended limitations upéen the employee's exposure to henhzene,
in¢luding limitations upon the use of ‘pergonal protective egquipment and
respirators;

(CY? That the employee has been informed hy the physician of any détected
medical conditions which require further medical examination or treatment.

€ii} The  physician's wuritten opinion shall not reveal specific medical
findings or diagnoses unrelated to the empléyes's enployment.

(iii) The ‘employer shall provide the ewmployee with a copy of the
physician's written opinion.

(9] Results _of _tests. Where a preplacement or reriodic medical
examination is required by paragraphs (53(2) or (3Y(3) of ‘thisg sectign,
folliobuwing such eyamination “the employexr shall obtain from the examining
physician for inclusion in the enployee’s medical reéecord:

(1) & recording of the results of the hiocod tests and urihalysis;

(ii) Khere alternative medical procedures have been performed in
accerdance with paragraph (33(%) of +this section, a recording of such
alternative procedures,

(10) Ho employee shall be exposed to benzmeéne in such a way as would put
the employee at increased risk of matexrial impairment oFf his health from
such exuposurs. The emplover ghall base this decision on any information
avalilable inciuﬂing the physician'sy written opinion.

(11} No medigal procedure which would le rerformed rursuant to paragraphs

(37023 oz (3)(3) of +this. segtion, with tha ekception of phensl
determinations in the urine; need be performed if records of & prrevious
suc¢h procedure performad within the past sixX months are acceptable to +the
examining physician.

(12 If an employee refuses any required medical examination, the
employer shall inform the employeé of the rossible health consegquendces of
such refusal and obtain a signed statement from ths employee indicating
that the employee understands the risk involved by refusal to be axamined.

{(13) The emplover slhall provide emergency medical'treatmgnt_for any
employeae injured through exposure to henzéne.

(k) Recordkeeping. {1) Exnosurye deteymination. (i) The employer shall
keep an accurate record of all determinations required to he made pursuant
to paragraph (bh)(1) of this section.

£i1) This teco;d shall dinclude the written determination required in
paragraph (b)(2) of this section.

(iii) This record shall be maintained until replaced by z more recent
record. _

(2)_ Exposure messurements. (i) The employer shall keer an accurate

record of all-meaSu;ements taken to detarmine enplovee exuposure to Lenzene.

—
-

{ii) This record shall include:

(A) The date of measurement;

(B) Operations involvinpg exposure to henzene which azre being monitored;

(Cy Sampling and analytical method used and evidence of their ARCLCUTACY S

(D) Numbexr, duration, and results of samples talken; and

{E) MHame, social security number and esposiure of the employes monitored.

(iii) This record shall be maintained uwntil replaced by a more trecent
record but in no event for less than one vear.
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{3) Mechanigal ventilation. (i) Wher mec¢hanical ventilation is used as
an engineering controel, the ewmployer shall maintain an accurate record of
the measurements demonstra ating the effectiveness of such ventilation
reguired by paragraph (d)(3} of this section.

(ii) This re¢ord shall include:

(&) Pate of measurement;

{B) Tyvpe of measurement taken;

(C) Result of measurement.

{iii) These records shall be maintained for at least one year.

(4) Emplovee training and information. (i) The employer shall Keep an
accurate record of all employee training and information required by
paragraph (i) of this section.

{(ii) This record shall include:

(A) Date of training;

(B) Name and social security number of employee trained;

(€) Contént or scope of training provided.

(iii) This ©xecord shall be maintained until rsblaced by & more redent
record.

(5) Medical surveillance. (i) THe employer shall Reep an accurate
record of employee medical survéillance required by paragraph (j) of this
section.

{1i) This record shall inglude:

(R) The nawme and soeial security number of tha employes;

(B) EKesults of <tests required Thy paragraph (I (2) and (j)(3) of this
section and results of any tests conducted putsuant to paragraphs (5Y(4) of
this section;

(¢) Any employee medical cewplaints relative to exposure to benzene:;

(D)} A copy of information provided to the physician pursuant to paragraph
(3)06)(1ii), (ididid, (iv), (v), and €vi) of this section,

(E) Physician's written opinion; and

(F) A signed statement of any refusal to be examined.

(1ii) This recoxd shall be maintained for the duration of and Ffor thirty
vears after texmination of the guployment of the affected emplioyee.

(6) BAecess  to records. {1} All reecords reégquired to bhe maintained by
this section shall be made available upon reguest tao authorized
representatives of the Assistant Secretary of Laher for Occtupationsl Safety
and Health and the Director of the Mationdl Institute for Occupational
Safety and Health.

(11) Each enployee or former emplovee shall have adeess to the exposure.
detexrmination and exposure measurement records required to be maintained by
this section which indic¢ate his owun exposure to bhenzene.

(1ii) Employee medical records réquired to be maintained by this section
shall be made available upon written requést to a physician designated by
the employee or Fformer employee

(1) Emplovee observation &6f measurement. (1) The employer shall give each
employee orxr his representative an oppoxtunlty to obgerve any measurement of

—hisg exposure to benzene which is conducted pursuant to this section.

(2) Mhen observation of measurement of employee expesure to benzena
requires entry inte an area whexe the use of personal proteéctive devices,
including respirators, is reguired, the observer shall bhe provided with and
required to use such eguipient and comply with all other applicable saftety
rrocedures.




NIOSH/OSHA Dxaft Technical Standard
and Supporting Dogumentation for BENZENE

(3 Without interfering with the measurement, observers shall he entitled
to:

(1) Receive an explanation ¢f the keasurement procedure.

{11) Visually ‘observe all steps related to +the measuzement of the

Aalirborne condentraticn-oﬁ benzene that are heing performed at the placé of

exposuxe; and _
{iii) Record the results obtained.

HNOTE: The infoxmation contained in the follouwinyg appendix for benzene is
naither intended, by itself, to cxeate any additional obligations not
ctheruise imposed, nor detract frem any existing obligations. To the
extent the information supplements this regulation £or henzene, it is

adv1soxy in nature.

APPENDIX K

SUBSTANCE SAFETY DATA SHEET
FOR BENZEHE

I. SUBSTAKNCE TDEHTIFICATION
a. Substance: Benzmene _
R. Parmissible Exposure: 10 parts of benzene per millien parts

of air (ppm) averaged over an eight—-hour work shift, whare 25

ppm  shall net be euceeded during an eight-hour work shift,

but that a peall of 58 ppm is permitted fox 10 minutes during
an eight-hour work shift.

. Appearance and odoxr: Colorless liguid with an axomatic odor.

IT. HEALTH BHAZARD DETA

A, Ways in which +the ¢heiical affects your body: Benzene can
affect your body if you inhale it or if it comes in contact
with your eyes or skin or if you swallow it. It may enter
your body through your skin.

B. Effects of Overeuposure:

1. Short—-terin Exposure: Inhaling Nhigh concentrations of
benzene may cause dizziness, headache, excitemant and
breathlessness. These symptoms nay he Zfollowed hy
mental confusion and hysterical symptoms such  as
shouting or laughing. This is called “a henzene Jjag"
and may be fellowed .by uncenscicusness and death.
Swallowing henzene nay dause abhdemindl pain, staggering,
sleepiness and unconsé¢iousness. Bronchitis or pneumonia
‘may oceur after swallowing bHenzene Ffrom the benzene
getting into the lungs. Splashing liguid benzene eon the
sHin or eves may cause irritation.

2. Long-term Exposure: Repeated exposure to benzene may
cause anemia, leukemia and other blood abnormalities.
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Repeated or prolonged skin contact with benzene may
gause a skin rash .,

3, Reporting Signs and Symptoms: You should inform youx
employer if you develop any signs ox symptoms and
suspect that they are vaused by exposure to bengene.

EMERGENCY FIRST AID PROUEDURES

A.

Eye Euposure: If ldgquid benzene gets into your eyes, wash
your eves immediately with large amounts of watser, lifting
the lower and uppex lids occasionally. Get medical attention
immediately, Contact lenses should not be worn when working
with this chemival.

Skin Exposure: Iif liquid benzmene gets on your skin, promptly
wash the contaminated skin using scap or mild detergent and
uwater. If liguid benzene soals through your c¢lothind. remove
the clothing immediately and wash ths skin using soap or mild
detergent and water. If irxitation is present after washing,
yet medical attention.

Breathing: I£ you wor any otfther person breathes in large
amounts of benzene move the exposed person to fresh air at
onée. If breathing has stopped, perform artificial
regpiration. Keep the affected pexrson warm and at rest. Get
medical attention as scon as pessible.

Swallowing: When liguid benzene has been swallowed, get
medical atbtention immediately. Do not attempt +to make the
éxuposed person vomit,

Rescus: lMove affected peéerson from the hazardous exuposure.
If the exposed person has heen overcome, notify someone else
and put inte eaffect the established amergency rescue
rrocedures. Do net hecome a c¢asualty yourself. Understand
vour emergency Yescus procedures and Kknow the locations of
the emergency rescue egquipment before the need arises.

RESPIRATORS AND PROTECTIVE CLOTHING

A.

Respirators: Respirators arxe not the best way to control
exposure to benzene. You c¢an only e required to wear them
for zroutine ‘use if vour emploeyer is in the process of
installinyg controls or <¢ontrol measures prove inadequate.
You may he reguired to wear respirators for non-routine
activities or in emergencies. If respirators aré worn. they
must have a Mining Enforcemant and Safety Administration
(MESA) or National Institute for Oc¢cupational Safety and
Health-(HIOSH} approval label. <{0lder respiratcrs may have a
Bureau of Mines approval label.) For effective protection,

respixratoers must f£it your face and head snugly. Respirators
should not be loesened or removed in work situations where
their use is xequlred. If you can smell benzene while
wearing a respirator, the zrespirator is not working
correctly; go immediately +to fresh air. If you experience

difficulty breathing while wearing a respirator, +tell youx
employer.

Protective Clothing: You must wear appropriate protfective
¢lothing and equipment to prevent repeated oxr prolenged skin
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dontact with liquid bhenzene. Replace or repair impervious

¢leothing that has developed leaks.

Eye Protection: You must wear splash-proof safety goggles
where liquid benzens may contact your eyes.

PRECAUTIONS FOR SAFE USE, HANDLING AND STORAGE

A,

B.

xI.
J.

ACCESS
n.

Benmene is a Fflammable liquid. Its vapors can easily form
egplosive midtures with air.
Beénzene wmust be stored in tightly closed containers in a

cool, well wventilated area away £from heat and strong

oxidizers including chlorine and bhromine in the presence of
iron.
Seurces of igniftien su¢h as smeoking and oren £lanmes are

preohibited wherever benzene is handled, used ox stored 1in a

matiner that could creéate a potential fire or explosion
hazard.
Metal cortainexs in operations involving the transfer of five

gallons oxr more of benzene should be grounded and honded.

Clothing wet with liguid benzene c¢an be easily ignited. You
must immediately remove this clothing and it muzt mnot he
reworn until the benzmene is removed f£rom the clothing.

You must promptly remove any non-impervious clothing that

betomnes contaminated with liguid bénzene and +this clothing

must not he reworn until the banzene is removed from the
clothing.

If your skin Dbecomes contaminated with benzene, you must
promptly wash or shower with scap or mnild detergent and water
to remove any henzene from your skin,

If you handle benzene, you must wash your hands thoxroughly
with seap or mild detergent and water hefore eating orx
smoking.

‘Fire extinguishers, wheré provided, must be readily availahle

and you should know wheré they are and how *to operate thenm.
Ask vyour supervisor whers benzene is used in yéur work area
and fox any additional safety and healih rules.

TQ INFORMATIOHN

Fach year vyour enmployer is =zequired to inform you of the
information contained in this Substance Safety bata Sheet for
benzene., In addition, vour emplover must instrudt you in the
safe use of benzene, emergency procedures, and the c¢orrect
use of protective eguipment,

Your employer is required to determine whether vou are being

exposed to benzene. You or your representative have the
right to obsexrve employvee exposurs measurements and to rescord
the results obtained. If vour emplover dHetsrmines that you
are lheing overexupodsed, he is reguired to inform yvou of the

expéesure and the aétions which are being talen to reduge vour

expeosure.
Your employer is <xreguired te keep records of your exposure

and medical examinations. Youxr employer is required %o keep

eyposure data for at least one year and to eep medical data
during your employment, and for a pexriod of thirty years
following your teimination of employment. Your empleyver is
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reguired to make the exposure data available to you upon your
request. Your employer 1s also required to release your
medical records to your pliysician upen your mpritten request.
D. Your employer must give voiu a copy oFf the physicians written
opinion H£or any physical examination reguired by this
standaxd. '

NOTE: The information c¢ontained in the followinyg appendix for benzene is
neither intended, by itself, to create any additional obhligations no#
otherwise dimposed, nor detract From any .existing obligations. To the
extent the information suppiements this tregulation $or benzene, 4t is
attvisery In nature.

APPENDIX® B

SUBRSTANCE TRECHNICAL GUIDELINES
FOR BENZENE
T. PHYSICHLY AND CHEHZCQL DATA
h. Substance Tdentification
1. Synonyms Benzol, c¢yclchegatriene, ¢oal tar maptha,
phenyl hydride

2. Formula: C6HG
3. Molecular weight: 78.1
B. Physical Data

1. Beiling point (760 min Hg): 80 ¢ (176 F)

2, Specific gravity (water = 1): ' 0.88 N _

3, Vapor density (air = 1 at boiling point of benzenas): 2.

4,  Melting point: 5.4 C (42 F)}

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

6. Solubility in water, % by weight at 20 ¢ (68 F): 0.18

7. Evaporation rate (butyl acetate = 1): 5.1

8. Appearance and odex: (Coloriess liquid with an aromatic
odox

II. FIRE, EXPLOSION AND REACTIVITY HAZARD DATA
A. Fire

1. Flash point: -11.1 ¢ (12 F) (closed cup)

2. Rutoignition témperature: B60 € (1040 F)

3. Flammable limits in &ixr. % by velume: Lower: 1.3;
Uppexrt 7.1

G, Extinguishing media: Dry chemical, foam, carhon dioxide

5, Special fire-fighting procedures: Do not use = selid
stream of water since a stream will scatter and spread
the fixe, Use water spray to cool containers axposed to

a fire.

!_?
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6. Unusual fire and explosion hagards: ‘Benzmeéene 1is a
flammable liquid. Its vapors van easily form exnplosive
mirtures with aizxr. All igrnition sources must b

controlled wheyre benzehe is used, handled or stored in a
manner that c¢ould create a potential £ire ox explosion
hazard. BEenzene vapoxrs arxrd heavier <than air and may
travel along the ground and be ignited by open flames or
sparks at locations <remote Zfrom the site at which
benzeng is handled.

7. For purposes of conforming with the requirements of 29
CFR 1910.106, benzene is classified as =a Class IB
flammable 1liquid. For enample, 3500 ppm, approxinately
one-fouxth of +the lower Flammahle limit, is one
situation in which Dbenzene 1is considered to he a
retential fizre and exwplosion hazard.

8. For purposes of complying with 29 GFR 1910.30%, the
classification of hazmardous locations as described in
Article 500 of the National Electrical Code for benzene
shall be Clasg I, Gzoup D.

Reactivity _
1. Conditions contributing to instability: Heat.
2. ITheoempatibilites: Contact wuith strong oxidizers,

ineluding ¢hlorine or bromine in the presence of iron,
may dause fires and eéxplosions.

3. Hazardous decomposition preducts: Toxric gases and
vapors (such as carbon monoxide) may he released in a
fire invelving benzene.

b Special precautions: Benzene will attack some forms of
plastics, rubbez and woatings,

LEAK, BMD DISPOSAL PROCEDURES

If Dbenzene is spilled or leaked, the following steps should
be taken:

1. Remove all ignition sources.

2. Ventilate area of spill or leak.

3. Foxr small guantities, absorh on paper touels. Evapcrate
in & safe place {(such as a fume hood). Ellow sufficient
time for vapers ‘to cémpletaly c¢lear hood ductuori, thén
burn the paper. Large guantities can bhe reclaimed or

collected and atomized in a suitable combustion chamber.
Benzene must net be allowed to enter a c¢onfined space,
such as a seuwer, bhecause of the 9possihility of an
explosion. Sewers designed +to preclude Formation of
explosive concentrations of henzene are pérmitted.
Persons not wearing protective equipment should be restricted

from areas of spills or leaks until ¢leanup has been
completed,
Waste disposal methods: Benzene may be disposed of by

atomizing in a suitable combusktion chamber.

MONITORING AND MEASUREMENT PROCEDURES

R

Exposure Above the Action Level:
1. Eight hour exposure evalitation: Measurements takén for
the purpose of determining employee eéxposure under this
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section axe best taken such that the average eight-hour
expesure may be determined from a single sample or tuwo
(2) four-hour samples. Short term samples (up %o 30
minutes) may alse be used to deteéermine average exposure
level if a minimum of five (5) measurements are takKen in
a random manner over the eight-lour work shift. Random
sampling méans that any portion of thé workK shift has
the same chance of being sampled as any other. The
arithmetic average of all such randeom equal duration
samples taken en one (1) work shift is an estimate 6Ff an
employee's average level of exrposure for that work
shift. Rir saniples should be taken in the smplovéer's
breathing =zone (air +that riould most neaxly represent
that inhaled by thé eunployeea).

2. Céiling Evaluation: Maasurements taken for the puxrpose
0f determining employeé expesure under this section must
be ‘taken during periods of maximum gxpected airborne
concentrations of benzene in the employee's hreathing
zone. E mipimum of three messurements should he taken
on one werkR shift and the highest oi all measurements
taken is an estimate of the aempleyee's exposure.

3. Peak Above Ceiling Evaluation: Neasuxements taken for
the purpose of determining employvee exyposure under this
section must be taken during periods of maximum eRpected
airborne concentration of benzene, Each measurement
should econsist of a 5S-minute sample o0z series of
consecutive samples totaling five (5) minutes in ‘the
employee's breathing =mone (air that wWwould most nearly
represent that inhaled by the emplovee). & minimum of
three measurements should bé taken on one work shift and
the highest of all measurements taken is an estimate of
the employee'’s euposiure.

4. Monitoring Tachniquea= The sampling and analyses under
this sec¢tion may be performed by instruments such as:
detectox tubes cerxrtified by HIQEH under 42 QFR Part 84,
portable direct- —reading instruments, dosimetars, or gas
and vwvapor =adsorption tubes with subSQQuent chemiecal

analyses. The hethod o6f measurement must determine the
concentration of henzene to plus oxr minus 35%.
Exposure Above the Permissible Exposure: The menitoring and

measurements under this gsection should be esgentially +the

same as described under paragraph (IV)(A). TWhen sampling fox
peak exposure evaluations, more than three (3} measurements
should be taken during +the work shift so that increased
confidence may ke placed in thé judgement that the .emploves
has or has not, in fact, been exposed in excess of the
per¥missible limit. TLaboratories performing chemical analyses

sheéuld be acceredited in Ihdusirial'ﬁygiane'Chamistry by the

American Industrial Hygiene Assogiation. The method of

wmeasuremant must determine the concsntration of henzeéne to

plus or minus 253%,
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¢. HETHQDS= Methods meeting these agcuracy régquirements are
available from the HNatdional Technical Information Serviea, U.
8. Department of Commexce, Springfield, Virginia 22161 under
the title "HIOSH Analytical Methods for Set U™ {Oxder number
AARRREXEEYY.,

D. QUALTFIED PERSONS: Since many of the duties xelating to
employee protection arxe dependent on the results o
monitoring and measuring procedures, emplovaers should assure
that the evaluation of employse sxposures is performed by a
competent industrial hygienist or other technically qualifiesd

person.
V. MISCELLAMEOUS PRECAUTIONS

A. Store benzeng in tightly closéd containers in a cool, well
ventilated areéesn.

B. High ewpesures +to Dbenzene can occur when transferring the

. liguid from one container to anether.

c. Metal containexs in operations involving the transfexr of £ive
gallons or more of benzene should bhe grounded and bonded.

. Storage tanks and process lines containing benzele should bhe
maintained above 5 C (42 F) to prevent freezing.

E. Employers should advise employees of all areas and operations

where their exposure to¢ benzene could occur.
VI, COMMON GPERATIONS '

Common operations din which expesure teo benzene is likely to occur
are: During its production and its use as a solvent for inks and
shoe cements; as an intermediate in the manufacture of styrene,
phenol, detergents, dyes, nylon and pesticides; in crganic
synthesis; as an extraction solvent and a genexal solvent; and
during the production and use of motor fuel blends.

MOTE: Ihe information contained in the following appendir for benzene is
teither intended, by itsel®f, +o create any additional obligations not
otherwise imposed, nor detract from any existing obligatiOnsJ To the

esttent the infprmation supplements this regulation =for benzene, it is
advisory in nature.

APPENDIY € - MEDICAL SURVEILLANCE GUIDELINES

TI. ROUTE OF ENTRY
Inhalation; skin absorption.
IT. TOXICOLOGY

Benzene vapoer at high concentrations causes narcosis; repeated exposure
¥Yesults in depression of the hematopoietic system, and is assoviated with
a higher incidence of leukemia. Concentxations in excess of 3000 ppm are
irritating to the eyes, nose, and respiratory tract; continued exposure
may cause an initial siate of euphoris followed by giddinéss, headache,
nausea. & staggering gait, and narcosis, The most sgignificant toxic
effects of zrepeated exposures +to benzene is an insidious and often
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irreversible injury to the bone marrow. Human exposure to 150 rPm  or

more may cause headache., fatigue, anorexia, and lassitudea with incipient

bleood effects inCLUding decreased red cell counts with relative

lymphocytosis, eosinopenia, and monccytopenia altheugh the total white
cell count may remain unchanged. Ais the condition proyresses, the blood
abnormalities may be manifested Ffirst by anemia and leuPopcnla, and
sometimes by macrocytosis and thromhocytepenla Leulocytosis,
eosinophilia, immature mazrrow cells in the ¢irculating blood and elevated
serum bilirxubin may also occur. These findings are manifested clinically
by Dbleeding of the nese and mucous wmembranes with the appesrance of
purpuric spots and ecchymoses, shortness of breath, pallor, rapid pulse
and low blood pressure. Excessive chromosome aberrations in the nueclei
of lymphooytes and bone marrow cells amonyg workers expoesed to henzene

have ‘heen reéported. O0f U7 workexrs with benzene hemopathy, 2 had only

IT

Iv..

VL.

anemia, 7 had anemia with leukopenia, 5 had anemia with thrombocytepénia,
2% had pancytopenia, 6 had leukenia, and 1 had a leukewoid reaction; +this
uas a marked excess of leukewmia among workers with toxic exposure ‘to

benzene; all c¢ases of leuksmia in this seriés Were of hemovytoblastie
type. The llquld splqshed in the evyes prodiuces a moderate burning
sensation with slight transient injury of the epithelial cells; recovery
is rapid. Behzenie is a defatting agent and may produce dexmatitis upon
repeated or prolonged contact with <+the skin. The major uzrinary

metabolite of bhénzene is phenol.
I. STGNS AND SYMPTOMS

Irritation of eyes, nose, respiratory tract; giddiness; headache, nausea,
staggering gait; fntlgue. anorexia, lassitude; signs and sympitoms of bone
marrow depression ranging #from decteased red esll counts %o leukocytosis;
dermatitis from repeated or prolonged arRposure.

SPECIAL TESTS

Analysis of the urine £or phenol, a metaholite of benzene, is necess sary
in monitoxing exposure. Urinary phenol léevels in unexpesed persons range
up to an average of 30 mgsliter of urine; phenol levels of 75 mgsliter or
greater are classed as indicative of unacceptable absorptioen of benzene.
A REnouledge of the background levels of phenol exgcretion in the
individual is helpful.

TREATMENT
Remove from exposure. Flush eyves with water and wash skin with goap ox
mild detergent and water. Give artificial resuscitation .and administer

oxvogen if dndicated.

SURVEILLANCE AND PREVENTIVE CONSIDERATIONS
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GENERAL

BenzZéne causes narcosis at high ¢oncentrations. Repeated exposure

., résults in depression of +the hematopoietic_ system and has Dbeen
fatal. Skin absorption is Xiown to occur hut is not ‘as important as

inhalation. Chronic exposure has been associated with an increased
incidence oFf Isuliemia. It is important ﬁhat the physician bedbme
familiar with plant operating conditiens in which sxposure to
benzane occu¥s.  Those with skin disease may mnot tolerate the
weaxing of protective clothing and those with chronic respiratory
digease mnay not tolerate the wearing of negative pressure
respirators.

PREPLACEMENT

The following medical_ progedures must he made available to esach
employes who is exposed to benzene:

1. R_complete histoxy and physical examination ~- The puzpose is
to detect Preexisting ¢onditions. that night place the exposed
employee at ivcreased risk, and to establish a baseline £or

Future health monitering. A histozy of exposure to benzens,
other hematologie toxins, or hloed dysdrasias should he
obtained. Examination of the blood and ¢entral nervous

system should be stressed. The skin should be examined for
evidence of chronic disordears.

2. A complete blood c¢ount -- Benzene has been showun to cause
depression of the hematopeietic system in humans. B complete
hlood count must be performed including a red cell count, a
white cell count, a differential count of a stained smear, as
well as hemoglobin and hematocrit.

3. Urinalysis - Since proper kidney function is necessary for
kiologic monitoxring, a urinhalysis shall be obtained +to
inelude at a minimum specific gravity, albumin, glucose and a
microscopic on centrifuged sediment.  The urine shall be
anzalyzed for the concentration of phenol in order +to
establish & baseline.

PERTODIC EXAMINATIONS

The above medical examinations are to be repeated on an annual
hasis, except that +the analysis of urine for phenol shall bhe
performed gquartexrly. If a worker's urine phenol is Ffound to he 75
mgsliter or greater, calculated to a specific gravity of 1.024%, +two
followup urine samples shall he obtained Wwithin 1 week aftker receipnt
of the xesults, one as close to the keginning and one as close to
the end of +the same working day as possible. I£ the original

elevated Finding ig confirmned, steps to zeduce LThe worher's
absorption of benmene. shall he taken promptly.
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REFERENCES AND SOURCES
BENZENE
1910.1G00
Compliance - Open surface tank classification based on relative
evaporation rate of 1.2 heuis (from Doelittle).
Fire and Safety
(1) Electrical - Classification based on "Fire Hazard Classification
of Chéwmical Vapors Relative to Explosion-proof FElectrical Equipman
H. Carhart et al., Kational Acadamy of Bc¢iencdes, 1973, report to
U. S. Coast Guard. report Ho. CG-D-92-74, P, 9.
Personal Protective Equipment, and, (h) Sanitation
Eye: Grant, "Towicology of the Eye"
Skinr Manufacturing Chemists'® Assocdiation, Chemical Safety Data
Sheets; American Industrial Hygiene Association. Hygienic
Guide Serieés; American Hational Standards Institute, "American
Hational Standard Acceptable Concentrations;" Browning, "Toxricit:
and Metabolism of Industzial Solvents;" Patty, "Industrisl
Hygiene and Toxicology;"” American Petroleum Institute, "“APT
Toxicology Reviews;" International Labour Office, "Encyclopedia
of Occupational Health and Safety;” Christensen, "HIOSH
Toxric Substances List®
Ingestion: American Nationsl Standards Institute, "Anerican Hational
Standaxd Acceptable Concentrations;" Thienes and Haley,
"Clinical Toxicology;™ Spectoxr, "Handbook of Toxicolegy;™
Christensen, "NIOSH Toxie¢ Substances List;" Sax, "Dangerous
Properties of Industrial Materials;” Brouning, "Toxicity .and
Metabolism of Industrial Solvents™
COMMENTS
Eye - Classification: 2
Output statement numbers: 10
Excepltions: Hone _
Eucording to Grant, "erperimentally, administration of henzene
to rabbits has heen found to cause no abnormality in the
eyes detectable opthalmosceopically. The loéal effects of benzene
vapor or ligquid on the eye are slight. Droplet contamination
of the eye hy berizene dauses moderate hurning sensation, but
only slight transient injury of epithelial cells, and %he
eye recovers rapidly. Benzene tested on rabbit eyes caused
only grade 3 injury on a scale of 1 to J0.%
A classification of 2 is concluded to be fully adeguate
for this substance.
Skin - Classification: 2
Output statement numbers: 2, 7b, 17g and 21 combined, 17i
Exceptions: See below
According to the MCA, "sustained or intermittent sKin contact
with liquid henzene may produce dermatitis at the site of contact
Also reported is that "prolonged or repeated contact
of ligquid benzene with the skin ¢an cause a defatting
action with resulting drying out of the skin and dermatitis."
A1l other sources reviewad agreéed with this assessment of +the
local effects of contact.
The ATHA Hygienic Guid& states that "percutaneous absorp-
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tion is considered insignificant.” Accozding teo ANSI, the
ligquid "is pooxrly absorbed through inta¢t skin so that
systemic intowication from percutaneous absorption . . . is
unlikely to oceur." Browniny reports that “absoérption by the
skin is possible, and direse¢t contaet . . . does pragent a
risRk, though relatively ramokte in practice, of poisoning.™
Patiy states that "small amounts of bangene are ahsorbed
through the skin wherevexr the liguid touches the skin.
It is not probzble that systenic¢ poisoning can arise from
immersing the lkands in bénzens."

The API reports that "skin absoxption has received scant

attention in the literature. The possibility of

percutaneadus absorption of henzene has been studied in %threas
cases. Immersion ef the hands and foréarms f£rom 25 to 35 min.
showed no evidence of skin ahsorption. Unguestionably,

small amounts of benzene c¢an be absocrbhed through the skin,
but it is very doubtful that enough would be ahbsorbed by
this route ‘to cause systemic poisoning.™
The ILO, liKe others, states that "the outstanding
feature of bhenzmene is its ahlllty to injure hlood~- forming
tissues which are chronically esxposed to even low concentra-
tions. The onset of chronic henzene polscnlng is
extremely 1n51dlous and its ultimate injury potentially
1ncurahle It also considers the agent to be an agent _
905JES51ng established or suspected carcinogenic gualities.®
Christéensen lists a skin absorption TDLo for the mouse

as 1232 mg/kg.

Benzene has a vapor pressure of 75 mm Hg at 20 degrees
€. Its melting peint is 42 degrees F. It is 0.18% soluble
in water and has a flash point of 12 degrees F.

Acute skin exposure teo ligquid benzene doas not Appear

to present a severe toxic hazard. The substance is, therefore,

c¢oncluded to warrant a classification of 2. Howevex, bhecause
of its potentially severe effects, statements 17g and 171
are used instead of 16g and 16i.

Ingestion - Classification: 2

Output statement numbers: 20h

Exceptions: None
ANSI reports "the ingestion of ligquid benzene causes lgeal
irritation of the musous membranes of the mouth, throat,
esophagus, and stomach. The ingestion of a tablespoonful
{about- 15 wg} . . . has been Rnoun to cause collapse,
bronehitis and pneumonia.™

Thienes and Haley xeport that "two ml by wmouth may produce

symptoms, and 106 ml may be fatal. The symptoms are due %o

gastric irrxitation and to deprassmon of the central nesrvous

system, myocardium and hene marrow.

Spector lists the oral rat LD50 as 5700 mgskg and
Christensen givas the LD50 as 3400 myg/kyg.

Sax lists the chrenie systemic effects of ingestion
as being of high towxiec hazmard.

Browning reports that more benzene is retained in the
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body when the vapor is 1nhalnd than wthen benzeéene is taken by
mouth.
Benzene has a high chronic tonicity and a considerable
Yaper PYrEsSsure., To ensure that ingestion does not occur,
a ¢lassification of 2 is coencluded to be mest appropriate.
SUBSTAHCE TECHHICAL GUIDFL'EHES
The references cited for this documént include: _
National Fire Protection Association, "Fire Protection Guide on Hazardous
Materials,”™ 5th edition, 1975 (NFPR)
Manufacturing Chemists' Association, Chemical Safety Data Sheet, SD—2 (MCOR)
Exxon Co., USA, Material Safety Data Sheet (Exxon)
International Technical Information Institute, "Toxic
and Hazardous Industrial Chemical Safety Manual,™ CETRICSM)
Kirk-Othmerx, "Encyclopedia of Chemical Technology," 2néd éedition, wol.3,
p. 367 (K-0)
Sources of data ifems used:

I. A. 1. Synonyms: NFPA-325M
2.  FPormula: NFPA-328M
3. Molecular weight: ADL
B. 1. Boiling point: KNFPR-325M, MCA
2. Specific gravity: MCA
2. Varor density: MCR
. Melting point: MNCA
5. Vaper pressSure: MQA
5. Solubility in watex: K-0
7. Evaporation rate: Exuon
8. Appearance and odoxr: NFPA-49, MCL
Ix. A, 1. Flagh point: NFPR-32GM, MCA
Z. Butoignition temperature: NFPA-325M
3. Flammable limits: HNFPA-325M
4, Extinguishing media: HFPA~49,; NCR
5. Special fire fighting procedures: NFPR-325M, NFPA-49
6. Unusual fire and explosion hazards: NFPA-U49
B. 1. Conditions contzibuting teo lnstahxlltp= EDTL
2. Incompatibilities: NFPA-LOINM
3. Hazardous decomposition products: HNona
b, Spacial precautions: Exxon
III- L. Steps 1f reléased or spilled: NFPA~49, MCA, Exxon
c. Waste disposal method: HMCH
V. Miscellaneous precautions: NFPA-49, MCA

USE/EXPOSURE AND CONTROL DOCOMENT

References used in the preparation of this document include:

"Banzene," HazZard Process Index, Hazard Entry No. 20, NIOSH, H8M-99-~
73-62 (HPI)

"Benzene," Hygienic Guide Setries, American Industrial Hygiene Association,
May - Juna 1970 {(Hygienic Guide)

~—"Benzene, " Chemical Data Sheet No. 3. Massachusetts Department of Lahor

and Industries, Novembexr 1973 (Data Sheet)

Brouning, E., "Toxicity and Metabolism of Industrial Solvents," Elsevier
Publishing Co., 196J (Browning)
Considine, D. M., "Chemical and Process Technology Encyclopedia,?” McGram -~

Hill, 1978 (Considine)

Tt
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Kixk, R. and Othmex, D., "Ency¢lopedia of Chemicval Technology,"™ Intexrscience

i

Publish£rs, 2nd edition, vol. TII, 1964 {(E-0)

Stanford Research Institute, "Chemical Economics Handhoolt,” May 1972 (8RI)

Refexences for Specific UsesExposure

Congidine, K-0, SRI

Data Sheet, HPIX

Data Sheet, Hygienie Guide

- IL0

Congidine, HPI

Data Sheet, SRI

- Brewning, IEO

Considine, Hygieni¢ Guide, K~0, SRI

References for Specific Contrel Methods

Hygienic Guide and ILO were the references used in all the Specificg
Control Methods.
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RESPIRRTOR TABLE DOCUMENTATION
SUBSTANCE: Bengene
D. 0. L. STANDARD: 10 ppw time-weighted average, where 25 ppm is the
ac¢eptalile ceilinyg concentration except that a peak of 50 ppm is permitted
for ten minutes during an 8-hour woxrk shift.
WARNING PROPERTIES:

O0dor Threshold: The AIHA Hygienic Guides state that "odor thresholds of
.68 ppm and 1.5 ppm have heen repoxrted. Since benzene has an
edor intensity betuween 1 (very faint) and 2 (f£aint) on ah odor scale
ranging fxrom 0 to 5 and an irritation rating of =zero, oclfactory
detection of Ievels at or in excess of the TLV is not rxeliable.”

Eye ILrritation Level: Grant states that "the local effects of benmene
vapor of liguid on the eye are siight. ©Only at vexy high vapor
concentrationg, higher than would ks safe for systamia absorption, is
there any smarting sensation in the eye. Keratitis has bhaen
ascribed to industrial contact with benzene vapor, but most likely
was caused by other solvents, which were present at the same time ™

Evaluation of Harning Properties: Since the Hygienic Guides state that
"olfactory detection of levels at or in excess of the TLV is not

reliable,;"” and since eye irritation occurs only at high vapor concen-

trations, benzene is treated as a material with poor warning properties.

Gas sorbent respiratory egquipment is not perxmitted.
IDLH: 3000 ppm

Basis for IDLH Value: This IPLH is hased upon the report in Patty and in
several other sources that, for man, a single expostre to 3000 Prm is
"endurable for 0.5 to 1 hour."™

Other Texricological Information: Patty states that "acute poisoning hy
benzene is due to its narcotic action and in many respects zresembles
that c¢aused hy othesr low molecular weight petroleum hydrocarbons.
Flury gives the follouing figures for a single exposure for man:
3000 ppm -- endurable for 0.5 to 1 hour; 7500 ppm ~- dangexous zafter

0.5 to 1 hour; 20,000 ppm ~- Fatal after § to 10 minutes. The inkalatic

of a high concentration of benzene may cause exhilaration folloued

by drowsiness, fatigue, vertigo, nausea, and headache. With higher
toncentrations of longer exposure Himes, convulsions followad

by paralysis and loss of consciousness may result, An initially
rapid respiration soon diminishes in rate and cdirculatory collapse
may follow. Death may ensue guickly £rom respiratozy paralysis after
severg exposure., Dautrebande found that dogs inhaling benzene
initially developed hypertension. This mags soon followed by paralysis
of the vasomotor system due to the effe¢t of bPenzene on the smooth

muscle of the bleod vessels., High concentrations of benzense
axre irritating to the mucous membranes of the eyes, nose, and
respiratory tract. Liguid berzene is irritating to the skin and

direct contact of liguid benzene with the lung (aspiration) will

cause severe pulmonary edema and hemorrhage whiéh may he fatal depending

on the wvoluwe aspirated.®

Patty also reports +that "contrelled exposures of hunan
beings to concentrations of 50 to 800 ppm indicate that exposure to
a concentration of 200 ppm for a period of 8 hours produces mild
fatigue, weaknass, confusion. and paresthesias of the skin. The
fatigue persisted for hours and moderate insomnia and restlessness
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resulted. The same symptoms were more pronounced with 300 ppm.
With 400 ppm mental confusion was added to the list of symptoms,
Mith 600 ppm éntréme fatigue, mental confusion, exhilaration,
nausea, headache, and dizziness resulted by the end of 3 hours. Affar
8 hours., the mental confusion, weakness, dizziness, and nauses were
pronouncad, The pupils wuere dilatéd and accommodation to Jlight was
impaired. The subjects lost ¢oordination and had a stagyering
gait. These effects persisted for hoeurs and the subjects complained
of insomnia. Fatigue and nervousness weare still present on the
second day. With 800 ppm the same symptoms were more prenounced and
after effects, characteriged by severe nexvousness, muscular fatigue,
and insomnia, lasted £or several days. Exposurses to 50 and 100
ppm faileéd to present distinet symptoms or after effects.
The Hygienic¢ Guides report similar information. In addition.

the Guides state that "the LC50 (4-hour) for rats was reported to
he 16,000 ppn and the minimum condentration causing death of a mouse
was 14,100 ppm.

LFL: 13,000 ppn

VAPOR PRESSURE AT 20 C: 75 mm Mg

ey

i

SATURATED CONCENTRATION AT 20 €: Approximately 98,700 ppm
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USE/Z/EXPCSURE AMD CONTROL DOCUMENT

BENZENE

Prin¢ipal Route

UsesExposure of Entry
Inhalation of vapor and 2,B,D
skin contact with ligquid
during use in oxganic
synthesis (raw material
in the production of
extremely large numbers
of aromatic compounds and
derivatives — éetliyvlbenzene
for styrene, ¢yclohexane,
cumene, chleorxobenzene,
alkyibenzenes, nitrobenzene,
benzenesulfoniec acid,
maleic anhydride, ete.d.
Benzene derivatives are
used for »ubber products,
pelystyrene plastics,
fibers, detexrgents.
surface coatings, aspirin,
weed kRillers, insecticides.,
dyes, seolvents, sulfuxr
drugs, films, resins, ete.

Inhalation of vapor and A,B,D
skin contaet with liguid

during the manufacturse and

processing of benzene (92%

is obtained from petrolaum

sources, 124 1s coal

derivedl}. Benzmene is

supplisd commercially in

five grades acvcording to

the amount of impurities
presant.

Inhalation of vapor and A,B,D
skin contact with liqudid

during use of organie

¢hemicals in which lbenzene

may ke an impurity (naphthas,

toluena, Hylens)

Inhalation of vapor and A,B,D
skin contact with ligquid

during the cleaning and

maintenange of storage

veéssels and eguipinent or

during the c¢lean up of

accidental spills

Currently Used
Control Methods
Process enclosure; local

exhaust ventilation; general

dilution ventilation; per—
sonal protective egquipment
(gloves, protective clothing,
goggles)

Process enclosure; local
exhaust ventilation; wgenaral
dilution ventilation; per-
sonal protegtive équipment
(gleves, protective clothing,
gotygles)

Process enclosure; local

exhaust ventilation; general

dilution ventilation; per-
sonal protective equipment
(gloves, protective clothing,
goggles)

Loc¢al exhaust ventilation:

genexal dilution ventila-—

tion; personal protective
eguipment (goggles,

gloves, protective elothing,
respiratory protective
deviges)
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Inhalation 6f vapor and
skin c¢ontact with liguig
during usé as an extraction
selvent (seleective solvent
extraction of lubricating
olls - used to separate high-
and low-viscosity index
constituents of Iubricating
oils, gas abhsorption
saparatiens, lubricating
eil purifiéation)

Inhalation of vapor and
s§lin centact with ligquiad
duxring the preparation and
use of paint and varnish.
removers, xuhler c¢ements,
lacguers, ete. (In gpite
of its toxicity, extremely
small amounts of hénzgene
seem to be used in this

capacity)

Inhalation of vapor and

skin c¢ontact with Iigquid

during usé as a general
solvent (waxes, résing,
0ils, ruhher, plastics,
fats). Because of its
excellent solvent capacity

and louw c¢ost, benzene was
dmong the most widely used

selvents. Recognition of
its high toxicity has
almest negated its use as
a generegl solvent.

Inhalation of vapor and

sXin contacet with liguid
during wanufacture angd
use of motor fuel hlends
where bénzene is used

'as an ingredient. Its

use in motor fuels has
diminished but thexe are
still several current
preoduction gasolines
containing up to 2.3%

benzene.

A -- Inhalation

Process enclosure; local

exhaust ventilatisdn; general

dilution ventilatien; per-
sonal protedtive equipment
(gloves, protective ¢loth-
ing, goggles); material
substitution

Process enclosuré - when
pessihle; local exhaust
ventilation; general dilu-
tion ventilation; personal
protective equipment (gloves,
protective clothing, dgoggles)
material substitution

Procvess enclosuxe -when
possible; local exhaust
ventilation; general dilu-
tioen ventilation; personal
protective egquipment (gloves,
rrotedtive c¢lothing, gogygles)
material substitution

Process enclosure =when
possible; local exhaust
ventilation; general dilu-
tien ventilation; personal
protective egquipment (gloves,
protective clothing, goggles)
material substitution
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B —-- 3Skin and eve ¢ontact zesulting
in localized irritation

C -— Ingestion

B -- BHin c¢ontact resulting in

absorption and suhsegquent
systemic poisoning
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The bagsic text of this gocument contains the dratr technical standsrd
IRH/OSHY Standaros
Compleotion Progran anag the suppoerting documentstion tor ths sgbstance
BENIER D

The S$CF dratt technical stEndards are recommensstions to the o
Lebor for its consideration in rulemaking 2nd have no Jegslt stetus
tinal rules have Geep prosuvlgated by thet sgencye This graft stam
vrovided for your informestion snlbye

The References and Scurcess Respiraior Teuvle Documentstion and Useli¥posure

SCrP
working groups ouring the dgevelopment of the dreft teachnical standard and
serve &5 the technical foundation for the standgarse The classification for
eath substence and the reculataory statements were derived following a

gecision 1ogic established Tor the various sections of the Stancards
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Hevels The initial detérminstion shall De mage éach time there s 2 chan
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and fapcorting Documentation for §

(&) Refindgionss (1) "Fermissible z2xonsure" mesns prioasure of empitYees

to aichorne concentrations of benzene not in excess aof 14 carts per miliion

toomds aversged ouer an c¢ight-nour swork Shitt (time weightes averace) and

Aot in excess of 25 parts per wtilion {oowm) 8t anytime curing ap elght-hour
werk shift exceuwt that an exposure not in excess of 5% parts per pmil lion
Coop) 8t any agursgete of 10 minute: shall be permitted &g stated in §

Y

1151600y Talbie 7T-2a

{2y *"action leveld® means vne-half of the cermiscinle pxoczure tor
pepzene averaced cver sn eight-hour woerk shifie

(H) Inigisl_derersination 800 EXDOSUre meassurefente (1) Tach emgliover
who has & olace of ermalorywent 1a which benzene 15 relessed inte the

workplace afr shal | determine if there is any vossivility that any ewplcyee

may ne expused to airborne concentrations of Lenzene above the permigsicie

In proeguctions Orocesss or control measures which sey resulit im én increéase
in airboerne contentrations aof benzeas.

L2y Lowritten record of the initial deterainstion shsll be made anc
shall conteéin 3t least the Tollowing informastiont
(iy any informations observaticass oF Calcuiations waich may TG catse
ployes exgosurs o bDenzenes '

112 fmy messurements of benzéne taken
€Ci111) Any eaployer comnlaints of symutons which may be artrioutaple o
ERDOSUre o bhenzanes; ang

Civ) Bate of iaitial determinatiuns work neing performes 8t the times
tocaticn within work sites and emplovees considersds

(%) If the ermoloyer determines thet any ewsploYee may e eXxposed 10
benzene shove the perwissibie eXoosurss the alposure of the sgnicyse in
eaeh work gperaticn «ho 1s beldeved to have the grestest exutsure shall be
measureds The exposuyre measuyrement shuil e resresentative of the maxigws
eignt-hour time w2 ighted average exvosure of the zmuloyse.

(42 1f the exnbésure messurenent fekerd pursuant €0 noragrash (o) ()
this section reveals employee expesure tu tenzens abpove the scticn |eve
the employer shallit

(1) Igentify ali epsiorees whe may pe ¢Xpused swuove the permiseible
lewveiti and _ \

Cii) Messure the srposure of the emuloyrees so tdentifiede

(3) It an eaoployee exoosure mezsuyrement raveals that an emplovee

&

is
eXpased e Denzeng above ths actiocn levels put not above the posrriscibie
eXposures the exposure of that emplovee shall ne measursd st lewsst svery
three monthsa
(&) IfT an employee exDOSure weasurenant reveals that an emnloyvee 1g

exnosSed o bevzene aveve the permissible cxppsures the emoioyer shal fs

(i) Measure the sx¥posure monthly of the emploree S6 sxouseds: ang

Li1) institute control measures as renuiren by gérsoraps (o) of this
sections ang

€412 Individually notifys in writings within five dayss every employee
who i found o Le sxpeseg Lo penzens sbove the permissinle sxposuree The
eoployee snall slso be noetifiew of the results of the eApoSurs KEISLIreERents
grgi of the corrective &ctivn being taken to regucs tThe eXgasure to teloaw
the permissibie expusursas
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(7)Y It twe consecutive eunloryer eXpROSUre mMedasursments &
veok apart revedal That the emiplioyes I8 expiged Lo Dengéns i
levels the emplaoyer pay térninate weasurement for the esploye

{8y For purnoses of this paragranhs snolpyee exnosure 1% t

weuld coour 10 ohe employoe were nob usSing & reSnDIF&Tore

(¢} nethods of swegsuremegls (1) &n edploryes'ds exposure shall be sutaines
by any cempination of -bong ferm ¢r zhort tere sumples which reopresents &
eraleyse vs actusl expesure averaned over the time ceriod 2oerooriate fo the

pErmissible exposure (3ee sppendix & (IVY of this sectinn)e

(&) The method of measurement shall have an acourscyr o & conficence

devel ¢f % mercentys of not fess than that civen ia Tenle le

Tabrte 1

;encentratiom Renuireg ACCUracy
thoue Dermissible exposgure * 25

At or below vermissittle exposure

arig above the action level + 385

By or below §he action level *OSGE

o) Lonolisncge (1) HO employee shall De aXposssd to benzene Zbove Lhe
vernissible expeosure as defined in caragragh (e)(1) of this sectifin.

(22 Employee exposures to airhorne concentrations of henzeme shall oe
contralied teo &t wr below the Dermissinle exgosure bY ansinssring and work
ursctice controlse

1) Engineering and WoGrk practice controis shael] be instirured tn reduce
EXDosUres o 8t or below the permpissitole aXposures oXtept UTa the eXtent
that such controls are .not feazibles

(i17) Hherever engineeriag angd work practice controls ars net sufiicient
o regdite eBXoQsuUrss to st or neleow the permissioles sXposures they shal

nenetheless be used o reduce eXvosureé to the lowest level feesible and

chetl be suppiemented DY respirstors in acCardancs w~ith paracrash ()4 of
thig secriane

(%) Engineering centrciss (3) when local exhaust s used to countrol
EXpgLurer measurehents which demonstrate systen etfectivensssy tor exaunles
air velpcity or static oressures shall ve made 8t Isdst every three monthe,
Bpeavurements of syster etfectivensss shall alse be made within five davs of
any chenge 0 sroductions OroLessy or control which misht result 4n an
Weresse In & rotrne concentretions of nenZenew

(11)  In the design of cuen surtace tanx ventilation tor the purussss of
§ T919.9403)y oparations involving senzene shall e classifies an 4-1 st 21

degrecs § (78 dearees Fig

t4)  Copoliance with the oerrissible exgesure shall not be achieved by
rhe use of regpirztorys siceot?

(1) Guriag the tive perigg necessary te instsll or dmolement enginsering
or waork practice controlsy: or
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&g suppocriing ocwmentervion for

{ﬁi) In.werk sttustions in which ensinsering amd work sracrice controle
a2re not feasible: or

(111) Te suselement snoinesering and work Drectite controls when such
controls feil to reduce airborne concencratians of penzZens (o at or nelos
the permissihie siposure: or

ivy  For guerations which recuwire entry dinto tenns or cloused vesselss or

(v} In emergenciese

{5} WHhere rescvirators are needed and vermitfted under this narsgradh to

reguce erployes

enpropriste respirat
the restiravor oroyi
Rl TR
3

Y EGOGE Concentration

s

B

40 pow or less
EG0 wom or less
2G50 npom or less
Lresfer han
A2G40 pom or
entry ana
gscape Trom
G RO ewn & €

céncantrations atr r

ire Fiohting
scaee
(&) Hespirators s

tdministration (torm
seeunationgl Safety

BEDGE

urer the employer shall select ang srovigde the

gr frow Yaple 2 snd shail ensure vhat the exvioyee ugac
rigigls
HEAPLE

iny sunolied=air rescirstors

Ay self-conteined oreathing suvaratuss

iny suppliied~air resviratar with o full facenieces

nefmet or hooods

sny sel{-contsined wresthing apparatus with 2 full
farepieles

L Lype € suppileg-&ir respirstor owvsatsd in pressure -
demeng or other positive pressure or continuous-Tipw mous
"elf-containen breathing zoperatus witn & full facesisce
opErETed in Dressyre—gemany or STher positive Dressure
mode e

Bination ressiretoer which iacludes & Troe £ susniieg -
espirator with a full facssiece coperatved in pressure -
lewanyd or other positive oressure or continunus~Tlow nose
snd en suxiliary self~containes oreathing spoaracys
operated 10 pressure~henand or other oositive Dressurse @mo
Tedt-ponteinaed breasthing auddrstus witn & fufi fareniece
oRErated 4An pressure-demandg or other pogitive npreseucs
mode s

4riY gas mask oroviging croftectinn S0einst DeEpzones

dny gscape setbtf-contained orea t%1nv BUUsTat uss

hall be spproves oy the #dining inforcement ang Saféry
erly fivreau of Mines) or by the satiossl Institute for
and deatth under the provisions of 3¢ OF2 Fart 1i.
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{7y the ewmployer shull dnstitute ¢ respiratory orofection orogrem in
accurgance with & 1910134800y (cddy Celks 200 (Tre

() Fire snd zsaistye (1) The enwloyer shall femilierize himsett with
the information coatained in the fupstance Techaicsl tuidgeiings (iopendix =
ef this secticn) for benzenes

L2 For thne purpose of comoiiance with & 1910309 locatiens classifi
#% hazardous locetionsg wdue Lo the Gressnce of Denzene shalil oe Tlass 1s

Erouwn Us

t3) For the purpose of compiience with ¢ 1918157y nenzene s classifiea
s & {less 8 fire hazorc.

(42 For the purgese of ceapliance with % 19104175y locations clzseifisg
&s hezardous locaticons due o the presence of henzene sital b e Class 75
HLrovn s

(4) For the purpose of comdliance with ¢ 19915128 Jiouid bensene 13
clessifiedg o8 a (lass I3 flammetnle liocuice

&3 Sorey firdishing guerstions shall be performeg in sccordance with s
TRI0187 ang 1918. %4, _

() Mip tenk coeraztivns shell be performes in sccordsnce with 5%
TRIG.105 and 1510 %60

(¥} where 2 fan ds . locaved in ductwerk and whers penzene 1S oresant in
he duttwork in concentrations greater than 3500 npm (avaroximately 75%% of
the lower Tlabmeble limit)s the fan rotating elemsnt shell pe of
nonspérking material or the casing shall consist ofy or De lines withs
nottsparking materiale There shell be sutticient clearance petween the fan
retating element end the fan casing so 83 L6 srevent Contacr.

) seowrces of Tanition such 88 snoking or swen tlames sre prohibices
where benzene presents & Tire or exolosicn hazarde.

(133 Benaene shall be 3toreq so as niot o Come in CORTECt mith strong
gxigizers iacluging chtorine and oromineg in the presence of irone

Cfy Perspgnsl osrotrective ecoyinrente €1y Faviovers shall orovide and
ensure thet emuleyees use aboronriste orerective clathing and enuioment
neCsssary 1o prevent resested of profonced Skin Contset with {iauid
fenzenee Face shields shall comply with § 1990135080029 iCh3y (a3C5) s
ang (5)0H) _

(2) tmnloyers shall ensure that clothing wet with penzens 1s places in
cloesed containers Tor storsge until 9t cen be discerded or untii the
eployer srovides for the removal of benzepe frowm the ciothings 1f the
clothing is to bé lounderesg or otherwise Cleaned to remove the penzenss the
ewatoyer shatl inform the person gerforsing the uperationm of ths hszardnus
cropérties of benzenee

(5)y imployers shall ensure thet any clothing which betomes wet with
biculd benzene be resoved impenizrvely ang that non-~impervious clothine
which becomes contaminated with penzene be removed oromotlys 3uch clothing
shal) not be reworn until the benzene is removes from The clothinge

(£) dHmployers shall provice and ensure that employees use splasn-oroot
sefety gogules which comoly with & 197104715 5(&)f~)~tq){6; where Liouid
Denzene may contact the eyese _

(o) Eprlls spo dizsgeszde (1) In the event that licuicd penzene i
spitled the emuloyer shall immegistely eliminate potential sources of
Tanitions provide svailaiile ventileticn and then clean un the snili¢
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(23 Liouwid cenzens shell not be allowed to enter & Confines sGeces 5uCh
28 & sewers btecause of the possioility of 2n sxplosivne  Sewers geiigmes to
nred bude the formation of explosive Vaoors are Gersd bteoas

Chy Zeniteations 1Y “moloyers shall enzure that ennloyees whose skin
mecomnes contamindted with benzene prompily wash or shower with soan ST N

wetervent ang water ¢ remoVve any benzene frog the skins

(2) Leployers shall ensure that eondloress who handie liouid benzens B gh
their bands thoroughly with scén or mild detergent and weter hetfore ealins
G SBOKINGs

€1} Iraining angd dnfgroscicne £1) fach emolorer whe has 8 workelace in
which oenzene is oresent shall xeep & copy ot this regulation with
sogencdides & ¥ and [ at the workelactes This material sHall ne made
readily avatlanle fo sffected smpnldvees.

(£) Zach emnioyer who hes envloYees exooses Lo benzens shove the action
level without regara to the use of respiratorss or emdloyees whe ey have
repeated or Jru[uﬂ@eu skin Contaco or who may have =¥ cantacr with liauie

hencener or enoloyess vho work whare benzene oresents & Fire or esxplagion

hezerds shall asnnualiys

i) Intorm attecteu empioyses 0f the informetion Containes in rhe
sunsrance Zafety Duts Theet for beneene (Louendix « of this secticrds

€11y #dvise effected employess @S te the signs and srmotems of exoeiure
TG DenzZensas

(i11)  Instruct affected employees to sdvise the smplover of the
development of siens ang symptoms of sverexposure to henzene wntek
ilisted in MQMLHQTX A of the secticons

(iv) Instruct effected emnloyees to inform the empiayer 1§ they deveios
arny of the megical conditions listed in parzoraph (J)23 Gf this Secticss
E110 _

{v) Provide tradning to ensure that ennloyees ungerstand the Drecsutions
et safe uses emergeacy groceduress and ©he correcr wse oF ororectivs '
cowinrent reletive T Lenzenis

C1) Megicsl surveidlldsnces (1) The employer snall previde megicel
ﬁruceaures as revuyired by this paragraoks. 41 medical orocedures shaell be
performed DY or unter the supervision of & physicisn af no cazt to Lhe
emwi&yee‘

$2) Fresiecement maglical aXxeminations The esmplaryer shall weke svaifabhis=
TG each employee #h6 18 exposeds or will be sxooseds t0 axrbarne
concentrarions of cenzene apove the action lewelsy without regers to tne uge
ot respiratorss or emoioyess whoe may have revesrted or prol saaed skin
CeRnTer T 6r who pay nhave saye eontsct with bicuia benzenss & oreplacement
renicsl axeminetion which must include the followingt

1) 4 medicel history and ohysical exarination with emobhasis on the
plogus central nervous s¥stem and 3Eins

(i1) ¢ comolete piood cpunt to inciude at least red ang whitz cell
countty & gitferential smear» hemoglonin sng hemarocrics

Ci11) afrinalysis to Includs specific aravitys aibumins clucoses and a
mioroscopic on centrifuges sediments

Liv) hetermingtien of phenol concentrotion 1n Fhe drines

(2) Periopic segical exepinstion. The emdlover shall mexe availapies o
e2 ch o ennloyee pX0OSED To airberne concentreticns ot penzene stiove the
acrion ievels without regarg tou the use of resgiratorss or gmployees who
meyY hove regeated or proloonged skin contect nr who may have e¥e CopnLsct

rs

i)
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with liould btenzeney tweive Honths from the date ot the enoioyests fTirsg

EXNCsSures a pericdic medicel exemingtitn which must inciuse the follewing:t
€9) & megical nistory asnd ohysicel examinstion with emohagis on the

loods céntral nervols s¥dtem and Skin fo be serfornes snnusliyi

(i11) A rQWﬁiete plocd count o intlude at lessr rod 400 white cell
tountysy & gatferentisl smesrs hemoglobin and mewmatocriit to e performed
anngal lys

CF34) Urinaiveis to include sgecitic gravityr albunins glucose ant &
wicrescopic on centrifuged sediment to te serfurmed annusiiys

{iv) betermination of phengl Concsntration in the urine o oe performen
cuarterbye It a werkerts urine ohencl i3 founo to pe 75 mygliiter or
gresters Cealoulatea to ¢ soecific gravity of 1:8z4s wwo Toilowan urine

aeales shell be cbteined within 1 week efter recedipt of the resuliss ane

% clese o the Heginning and one as clese to the end of the same workino

ey as possibies If the orfiginal eleveted Tinging 1s contirmeds stens Lo
reguce the workert's abeorntion of bDenzens shall be taken nromurlye

(L) sltarnative meoigasl mrogceduress Y othe examining physicisn chooses
To use alternative medical procedures o thoss specified in paraarsnhs
CIXCED end (123 of thig sections the emplorer may &0cCept suchH alternative
rodicel procedures as meeting the reagirsements of tals section orovideo
thet the employer:

(1) Uhtsing 2 statement from the eramining shysician Setfting fopreh The
alrernative medical cracsddress the reficnalie Ffor sunstituticons and
evicente that rhey will beé sguelly affectives

(i1 Informs gach elposed worker of the facr that alternsative mecical
grecesures Lo those reauired in sargarsnhs (3Y42) ang 33 of tris
seCricn are Lo o8 nade svaileples

(33 Ipterin gedgical exemiparione The employer shisll arovide an interim
megica] exanination including & determinetion ot shenol coancepntrarion 1in
e urine for tag employee 97 the ewmployes Ainforms the emalioyer of any uf
the sigons or sympbons of exposure to benzenes which are listeg in fopesnoix *
Gr anytime overexgosure to bhensene 15 SUSHECTEGs

(&) Snforming the ohysitiasne The zmployer shall provids to the
ghysgician performineg any medical exsmination recuired by this sectian fhe
foblewing infoemarion:

(1) & cony of this repuletion with Jopendizes s Hr anp o for benzengi

{31} & descrigrion of the affected emnloyeats duries 35 ithey relate to
His exposure ©to Denzenes

(111) & description of any oersonz!l protective eguivment and respiretors
reguiren 1o bhe useus

(iv} The resplts ot any siessurements wnich mey indicste the affecied
ampicyeefs exposures

tv) The affected ewplovestis snticipstes exoosure level: ano

(v1y Unon reoue st of the ohysiciens any agveilanle intormation from
Lrevicus medic el sxaminegtions of the aftecteg employed.

(73 Where 2 medicel exeminaticen 8 reuuires by paracrapis (33073
(j)(EJ; tr C3¥45) of thig sections following ¢uch examingtion the ensloyer
shall sbhtain from the exasining physicien a written opinion wiaich confores

with oo f&Grth 1) 0(a)y of this secticnie

() Physiciants wriften cpinigrns 1) The ohysicienls written ooinion oy
the examining phyvsician shali soscifically state:
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(5) Whether the emolo¥Yee has any detected medicel conaddtian which woulo
nloce the emnloyee at increzsed risk of moterial imupairment of the
sl oyeetrs health Trom exposurs to benzenei

CEY any recomue nded |Imitations uson the emoioYeeds 2XOoSUre To Lonfese s
including 1lpitetions ubon the use of personal orotective ecuisment

Gy

FEEGITEEOT S

({) Thet the czployee nas heen informed py the physicisn of any gotedten
redica] conditions which recuire further megical examination ar treatmente

(i1) The physiciants written opinion shall not reveal soecitic medicel
fingines or diapnsses unrelated to the fuploverts enbloymencs

(111) The emaleyer snall orovide the emglovee with & cooy of rhs
ohysicients writieh oninidr.

(%) Resuylts of fesktse Where @ greplacement oOr Ceriooic wecicsl
exenination 1s recuired by paracraohs (53¢ or (13033 of *hnis secticms
fetlowing ¢uch examination the empioyer shall gorain trom the examining
physician for dinclusian in the employee's medicatl recors:

€13 & recoraing ot rhe results of the vlood tests asna urinalysis:

{133 dhere slternetive sedicel orocedures have Deon nerformeds in
BCCOLABNCe With paragradh (JY) of this seccions @ recording ot such
slternztive oroceduress

CT0) Mo ennloyes shall be exposesn to beonzene in sach & wi¥ ef woylad put
the employee &t increased risk of meterial impeirment of nis heelth from
such exposures The enmploryer shall vase tnis decision on eny informetion
avatiable Incd uging the ghysiciands written apinion.

(113 kKo megical orocedure which would ve verformed pursuant Lo

paragrepks (134(2Y or (3)(%) of this seCCions wmith the gxceation of shenol

getersinations ia the urines need be perforted 4f records ot a orevicus
such orocedure cerformed withia the S8t six months are scceatanle o tne
exanining poysicians

123 1t an ensl oyee réfuses any reguired megical examinatinng tre
eroleyer shatl infore the emoloree of the possivle health goasenuences of
sueh refussl and abtsein & signes srTetement frum the swoloyes ingiceting
thet the eaployee understands the risk fnvolved ny refuszl te Ge examined.

(13) The emaloyer shall provide emergency megical treatment for asny
emoloyee iniured through sdpGsure 3o pDenzene.

(k) EBerordkeepings (1) ZAnosure deterfiiandting, (1) The smuloyer snall
keen 2 accurate record of all determinations revuired e e mage Sursuant
vo peragrdsh (03013 of thig sectioms

€13y This recory shall finclude the writiten determinarion repuired in
paracranh {(LYCE) of this sections

€311) This recorg shall be meinteined untii rsolaces oy & mors recent
PECUTa s _

L2) Lxposure measurementss (i) The gmnipyer snall ksep #n accouyrate
record of gl measurements taken to defsrmine spoloyes exngsure Lo Den2ese .

(i1 This record shall dnclude:

(&) The date of measurementi

tE) dperations involving ¢Xoceure to penzens which ore being oonitores:

LU Farpling end anelyticel wmetnog wusterd and svidence of their aoourscys

{3y Bumbers duraltions ano resuits of semples takens and

(i) wames social seeurity numoer and exoosure of the esanlures monitered.

{171y This recoerd shalil be matntained until reslscerd Sy 8 More recent
recoerd out in Ao cvent for less than ofe Yedrs
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When mechantcal

ars enginesring controls the
the measurements deangnstrating the effectivensss of
required DY paragraosch (g¥l3)

(i1
LA
Ci )

This recorg shall
flate of measuresents

ventilation s used sz
maintain an accurate recard of
such ventilation

smuplarer shall

of this sections

inciuge!

Tyne of aeasuresment baken;

(L) #egult of measurement.

(¥11) lhese
(e Inployee

receros shell

Trainlag sng

be maintsineg for st
informaricore £1)

l2a §T ornie ¥Years

recoea of &l
peravrash (1) 4F this
(131} This recarg shall
(£Y Date of trainings
(%)Y Name andg sociad

cmpn

Cidty This r
recards
(50 Fedical surveillarncses

w¥ee training and
BECTTON
inc luget

security
(C) Content or hCQ“ﬁ'ﬁf treiming proviceos
scord shall b mainteined until

recerd of spolovee medical

®eCTians
{11} This recara shali
L4) The name and seefal

CB) Resulbs of t&srs
section and results of any
this sectians

(0 Any asupl oyee
CLY & cony of
CI34E2C31)s (ididy
(E) ¥hysiciaen's
(FY 4 sioned
(ii1) This recordg shal i
yeprs atter terminastion of
() Agoess to recordse
shall oe made
regresentatives of the 2s5sis
gryel Ehe
Axtety and Healtha

(11) facn esployees

gereraingrion and exposureg

medical

(v )

the

recuitred by paracranh (JX(23 ang

Comnl aints reletive Lo proosurse
nformat fon
Cvls o
written opinioni and

statemant of any refusal o he exsmineds
be meainteined ftor the

svatiable

Rirector of the

or former gmolayee
messurement

The employer shail keeu an
information regwires oy

rtemeer of emoloyee treined:

reclaces by & @iore recent

(1) The emploayer shall keen an
survet{lance reguired DY Darsg

atiur

Q{t
iragh (3 of

this

ineluge s

security_number of the ewpliovess
CiX(3y of tnis
CE5Ts congurted pursuant to paracrachs (3 Y4y of

to benzenes
cdrazegnt o paraaraph
¢TI0

wrovided to the
(vi) of

ohysician
this

duration of and for
attecved ennloyoe.
recurgs rebuired te De maintaines b
DGR recuest to suthorized
Secretery ot Livaer for Sctumaticonsl
fztione! instiftute faor decupatianal

thirty
the employment of the
(i} ail

TaEnt

shall
resorads

kave &Zcfens Lo Uhe ERGSA e
regaired te o maiatsines Ly

‘vhis section which indicate his Gwn Sxposyure to Beniends
Ci41) Cmuloyes mediced recurds reauires to ne maintaines by this Sectien
shall be made avsilekle ubon written revuest to & ohysicisn desicneted Ly

: or Tormer epnioYee.
C1) moloves cbnervation of _tiessurements

1y Tre emplerer shatl give sagh

ernloyee or his representat
s exoosure o Lenzene

into an aresn

including resoiréatorsy ig

pBroceriuress

which 18 conducten pursuant

{2) when observatiwy of measuremernt of eswmolevee
reqguires entry
requtreds the noserver sholl
recutred to use such eguismenty angd consly

Twe an Ccponortunity tao ooserve anyY messprement of
Ty Fh13S Sactifsne
EXLSBUCE O Denzens

the use ST personsl srorective evices
e arovides with and
other spplicable safety

where

with &l



Sty

i

STORHADIHA
and TuBnnorting

L3 wathoot dnterfering with the messSurements Cbhaervers $iBall be potities
tGw

(1) Heceive an sxplanetion of the Mmessurement SroCcedurea

i) Visually observe all stens relaren to the messurement of the
Eirporne toncentre tion of benzene that are peing secforeed at t
GEprosures and

(1113 kecord the results ebteined.

BGT 2t The information contsined in the folldowir agvengix for nenzeng g

reicher Intendess oY 1tseifs to create any wg51t10ﬂéi oshligations not

ctherwisze Imposeds nor getract from sny sxisting colicarionse T the
gxtent the informa tion suppiements thie regulaticg tor pemzensy i+ 4
adwigsory In neture«

w

APFENDIX &

I, SUASTAMLY IDENTIFICATION

He substancer  Benzene

Bo Ftrmiss1wle taposured: 10 parcs of Benzene per miblion oerts
of @ir Cepm) averaged aver an eight-nour work shitrey shere
Z% ppm shall not be eXcegoea curing an £ighi-hour work
shifts but That 8 pear ot 59 pom is germiites tor 19 minutes
guring an elight-hour work shift.

Ce inpedrsnte &nd odort faloriesss idouid «ith an aropstic

CUHGrs
ile HE AL TH ST ARG DATA :

& WeYs 1o which the chemical sffecyrs Your bodyi  88nrens Can
aftect your body i1 You irhale 1t or 4F i1t copes in contoact
with your er¥es or skin or AF ¥ou Sweligw 124 [t Moy eater
¥our Doy throush your skine

Ba tttecty of sverexposures

Tu shert—term EXxposure!  inkaling high concentrations of
DenEene Mmay CBuse dizzinesss hsadagnes edgitement andg
reagthliessnesss These gyrptoms wmay be followed Dy
mental contfusion snp hysterical syaptoms such as
shouting or laughingse This s called Y2 nefzene jeo?
angd may be followed Dy unconsciCusness &n0 geatha

Fllowing benzene may csuse abaemninal oaips
staggerings sleepiness ang uncanstiousnasse  #ronchitis
or Dneumonta may ofcur after swallowing benzens fTrom
the bhenzene getting into the fungss  Soiashing liouig
penzens on the skin or e¥Yes may Lause frritatioas



b,

LN

e

ram,

IVa

H

-
HE"

Bk

e

: . mraft Techaleai Stenpard
End Supnerting Socumentstion ¥ ER TS

£ Long-ters Sanosure! egeazgﬁ eRDosure Lo Denfene may
cavuse anemias leukemiz ang other wlogd sbonormelitiese
Gemeater or proloanoed sSKin ¢onTtedl with hensens may

cause & skin rashe

* Hegorting Tigns angd Symotoms:  You showld dnform your
gmpleyer 11 You develon any Sdons or symptoens &nig
susSpect that they are ¢aused 0¥ sXposere o bevzengs
CITETT OALLID KRICUDUTES
txpeosurer  If {icuid benzens gets fato rour eyess wagh
your eyes immedictely with large wmounts of waters 1ifting
the jower &no uppesr lids coecesionzilys Get wmedical
attention immediatelye Ffontact ienses shouvld noet be worn
when workiag with this ctnemical s :
Thin FEposured I Jiguid benzens Gels on YOur Sk ins
Sremethy wash the contaminated skin using soas or mild
getergent end wétere If lioudd vensene $o0s43 Chroush ¥Your
clothings remove the clothing imrediately eng wesh ¥he skin
using sven gr mild detercent ano weters Jf drrivetion iz
sresent after washings get sedical attenrionms

Breathing: IT you or any other perscen Sresthss in larae
amgunts of beazene move the exposeg person o fresh sir at
onces T Dreathing has stopoeds perform areifict al
respiratione Keep the affeéted persen warm and &t resce

Get medicai atrention ag ston &3 possifla s

Swe blowing:  ®vhenlicuio benzene has been Seallowess cet
medical attenticn Tmmediatelys Do not a2rtemnt to wmake the
SXDOSed Uerson voRits _

Sesoues “ove effected gerson from the Bezardous eXUOSUres
it the excesed person has heen ocvercomes notify sopecns else
gnd put into effect the estaplished emergency rescue
arcceduress o not oecome @ casudlty yourselfa Hnue rsgand
Your emergenty reIcue grotedures ang hnow the locatigns of
the emergency rescue ecuioment vefore the need arises.

ETON S AND PFRATECTYIVE CLOTHixD

Segpiratorsd Fesoirators &re not the best way to control
EXPFOSUre Lo Lenzencs You caén only ne reguireyd Lo wesr then
far routine use 1F your eanloyer iz ina the orecess of
instaliing controls ér contrel neasures orove inadesuster
You may be reduiregd to Weéar respirdtors for non-routine
attivities or in emergenciese TFf resodirstors are worns thay
rust have & ¥inicg nforcepent sngd Zafety Sgminisrtratvion
(#988) or wmétional Institute for Tccuretiondl Satery &nd

sz bth (H134H) aporoval labels (Rlder ressirstors may have
2 Bureau of Hines eporeval lapels) For effecrive grotections
rpsairavmrs'rust it your tace arnd hesd snualye Faggpirsiors
shoeuld not e loeseped or removed in work situations whers
their use 13 reuauireds 71 you can sweil venzene while

WEE rIng & respiraters the respirator 1% AOL sorking

carrectiys oo immediarcely to fresh eire. it vou exg&ri;»c&
ditficulty ocresthing while wesring & reéspireiors tell your

amn |l oye ne
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Protective Clothing:  You must wesr wonrooriate protective

clothing and eculoment o Orevenr repested or prolonged s¥in

conntact with Jiguid bensernes dsplace or repsir ienervious

Clothing that has develoose [eakge

Fye Frotectiont  You muyst wear sgissh-oroouf satsry oogeles
: biguia bDenzene may contscl YOUr eXes,

: OSAFT UR HANDLI NG #5753

senzene s a flaspaole liouids Its vepnars cepn essily forn

ex2lesive mixtuyres with sire

dgnzens must be stored dn tighoily cloged containers in

cocls well ventilated ares away trom TeET ang strong

sxfdizers inclusing chloring and Drorine ia the sresenge of

&

rorns

Zeurces of dpnittion such &5 spoking and open tlames ars
prohioited wherever penzeme 3% harndleds used or stored in
wanner that could create a porentisl firz or exvloesion
nazards

etal containers in coerztions involving the transfer of
five galloens or sore of venzens should be grounded and
nondeds

Clothing wet with liouid tenzene cen be sasily fonitens  fou

wust immediately remove this clothing ang 1t must noet be
resiarn until the henzene % removed frowm fhe clothinge

You BUST Rromprly remove any aar-imnervicus clething thave
bacomes contaninated with licutd oenzene and this elothing
mus t not be resorn until the Dencens s removen Trom fhe
clothings

Pf oyour skin becomes conteminates with oenzenesr you muUst
oremptly wesh or shower with soap or milo devergent snd
wRter Lo remgve any bendgens from your skine

it ¥ou handle henzenes you must wash vour hands thorouahiy
ith sean or muid detergent sny water pefors estinge o
smokirine _

Fire exvinguisherss where provideds must be reanily
availacle snd veu should &nok where they sre sno how to
one rote thege

fgk Your supsryvisor .where henvens 138 used 10 YOUur work arca
and for any sdoitionel safety and health rulsse
T OINFGEMAEYT IO

Tach yealr your enplayer 1% required to dintorm vyou of the
information contained in thiyg Substance Iafery late Sheetp
tor benzeneg. tn o adgiticny your emoloyer must Instruct you
in the safe use of Dedzenes smergency Drocedursss gne the

carrect use of orotective eGuiomente

Your erployer 18 reuuired to determine whether ¥ou &re DeEiag

pxogsed to Lenwenes  YOU ©F your reopressntative have the
right to cpserve saployee @xposure geasursments anrt oo
recorg the resuplts goteinede 1T your smployser determines

that You arg Deing overexnosed: he 18 recuirss o 3atorm You

af thé esxposure srgd the &ctions =hith are neing tazken o
redude YOUr SEXD05UT
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The

information cantained in the followirio 2unendix For oenzence
Figither interng

HASRHA Drett Technical Atendery
and Susporting Documentation for 7w

Your emplayer 1% reouired o kKeepx records of your sipouure
ang medical eXawinsiiont. Your emgio¥er i resuires 1o mees
sxposure dava for at least one ¥ear and to keol meégival sH&ta
suring Your smoloymenty angd for z oericg of thirty Yeuwrs
fool loeing your rerpinaticvn of enplorment. Your emplayer 1
recuired to meke the expcesure deta available to you unon
Your reguests  Your employer iz sizo recuired to relesze
your megdicsl recurds o your shysiclan uoon YoUur written
recusst s
Your epployer must give You & copy of the physiCians wricten
cpinicn for any physical exsmination reguires by this
sStangs rits

"

ned's
i

sty by Trselfs o create any additional obligations not

cthervise imposeds nor devract From any exdsting ebligsricns. 7o tne
extent the informetion sunoliements this recoulation for benzensy it s
in nature s

acdvisory

(]

FEROTY OB

SUBGTAAECT TOOHNICAL GUIlELIMES

FUR BENZInT

PHYRICAL 44D CHIMICAL JATA

A

-

by stance Igentificarion

Te Fracnymst  Benzols cycichexatriene: coal tar napthas
shenyl hydride

Formuie: {6Ha

2

%e Moleculsr weiocht: 78,1

?ﬁfq1cai Bata

Te gotling geoint (760 mo Hgdr 5 0 (174 B

Za Zpecific drawvity {wuf(r = YT fraBn

I Vapor density (atr = 1 at ogoiling point of henzened:r 247
ba #elting points S.L (42 F)

S Vapor pressure at 29 O (63 FY: 75 mam wig

He Solupitity in waters % oy weiaht at 26 £ (&% Fir 415

Te Evgporaticn réte (putyl asgetate = 13 5,7

He spoesrante and odoeri Colourless ldoudd with an sromatic
oot

TRPLOSTON ART BRALTIVITY S:274uh $aTA

Te Flash point: =111 € €12 F3 (closed cus)

. autoionition temperatures 587 U (1049 F)

x Flamsenle [imite in airs % oy volume:s Lower?: 1293
Unperi P
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Ertinguishine fsediar  Gry chemicals fToems Carbon acioxige
fpecial tire-tiohting orocegures? Do not uUse & solid
strean of wster since & streas will scetter and soresd
the tires Use water seray o cogl contasiners sxopsed

to a Tirs.

Unusual Tire and eXoltsion hszards: Fegnzeng 13 4
tlammeole liouids Ttvg vaours can gssi by farr sxolasive
mixtures with aire &l dgnitieon sdurces mubt oe
controilen where benzene is usedy handisd or storee §n

4 manner that coubd creste 5 cortential fire or
explosion hazard., $Henzéne vaeors are hesvier than air
ang may travel elong the ground and be danired LY Dacn
flames or sperks at locetions remate from the site a1t
whith oenzene 15 handizst.

For purposes of cmnfmrm'ﬂg with the recuirements of £¢
CFE 19752104 bemzeﬁa iz classified 8g & flagg @2
flampenle (iouice For examoles 3500 poms Bosroximetely
soe~fourtds of the iQh{f fiammanle linity 8 gns
sttugtion in which penazene is considersd to be &
astential Tire and explosion hazargs

For purposes oFf complying with 29 CF% 1910.30%: the
classification of hezerdous loctations as wescrined 1ir
Freicie 500 of the national Flecrrice! Lade for meniens
shaill ve Clase Is Groug O

Smactivity

I

!-ﬁ
*

bocr rc- g
- *»

Lad fug omed LY
-

-

Ak :
I wenzene 18 snilled or leakeds the foblawine stess shoulg
g takent

Conditions contributing to instaoility s  Hes

T
Incompatibilites? (onteact with strong cxicdirerss
including chlorine Gr bromine in the oresence of frons

may cause Tirss sng sxplosionse
Horzaraous decomuositivn oroducts:  Toxic ¢
vapors {such &35 corbon monoxided miy e re
fire invaolving benzene«
Jpecial precsutionst  senzene will grttsck some forms of
plasticse rubber and caa51¢g€a -

END DISPUSAL BLROOSOU: I

gemeve all Tonition sourcese

Ventilate srea of spill ar lesks

For smel |l cuentitiesy ebsord on Dapel tuwelgs

Tvaporates dn & safe place (such 8% & funk noodds  Alicw
setficient time for vapors to conalately clear fcos
HuCtworks thes burn the daners  Large wuanti ties cian be
reclaimed or céilected ang stomized in & suitsole
combustion chambers ¥enzens nust not of allioewed o
enter 3 conftined soaCes SUCH A% & Sewsrs begcapse of the
possibiiity of an esxplicsions  %ewers gesigrnen 1o
nreciuce formation of expligesive concemirarions of
fenzens Gre permitieds

Papreons not weating orotective suuionent should be
restricted from areags of softis or leaks wiil clesnupn has

GBEET

comne letariy
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sure ,acve the Letion Level:

Te 1th hour expdsure evalustiont Hepsurement s takon

the cursese of determining esplayes sXousure unoer

for
this

seCL10n dre hest taken such thet the sverause eight-hour

eXposure may be cetarmined from a sinocle semple or

Ll 4

(27 four~hour sampleses Shory term sapoles (un to 30
minuies) maey alse pe used to dererming aVerace eXposurs

leve!l if & winimur of five (5) @edsurssents ore Tak
1N & randgom manner Gver the eicht-hHowur work shiff,
Fandor samdling meens that any portion of the work
shift has the zame chance ot bDeing semuled ag any
sthers  YThe aritnmecic average ot all such raniowm
guration samoles caken on oae (1) work satfr 98 an
estimate of an ewoloyeels sverove lesvel «f cx2oocurs
that worlk shifoe *irp bamwiea shoulg be vaksn in th
emnd ¢ ynm‘q preathing zone (air thar woulg mesto nesr
represent that inhaled by the éuployee ds

2 Tetling svaluationt ressurewents taken for the our:
g i

&
of detrermining enployee sxposure unger this sec
MUESt e Takén guring verilogs of maxinum expesttegd
girborne comCentrations of benzeng in the emrtg
preathing 2ones & minimue of three mesasuresents sho
pe takern on one work zhi1fe ang the niohest epf all
geasurenents tTaken 18 e sgtiware of fthe enploysets
EADDSUIS s

;_.2

1)

tor

?‘

S EH I

S Foak Lbove Levling Svailustion: He sz urements teken for
the purpoese of deternining smplo¥se BXDGIGr: UNSer thisz
cectien must be raken ourinyg sericds of saximun
gxpected dirberne concentration of benzenes {ach
mpaserement should consist of & S-aminute sample or
sertes uf consgcylive sanples torealing Five (%) minutes
in the saptoyee!s oreathing zone (eir that woulg post
nesrly reuresent that dnhaled oy the sanloeyerde A
minimum of three measyrements should pe teken on onk
work shift ang vhe highest of il measurements Laken 1%
#n estimate of the emnloveels aXDCsure

4y Monitoring Technicuest The samoling and analyses unoer
this section may be vertormes oy ingtruments such ast

detector bLubes Certified Hhiy #i H under &2 LF% Part
pertettle direct-reading instrumentss dosimetersys or
Grg vapUr Zusoerption tubeés with sunssguent chesical
#hadlyses: The methoed of messurement must deiernine
concentration of bénsene e slus or minus 35%%.
“xposure Abgue the Fermissivle ¥xpesure:  The monitaring

¥

P

tha

=2 R

wes surements wunder this section shouwld be sssentially the
cam e &% described unuder caragraoh (IVILLYe  dhen szmoiling

for peak exposure evalustionss mare than three (%)

mes syrements should oe faken during the work shift o thaet

tn€ reased contidence may pe placed din vhe juugement that
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emtoyee has or hes notr o Facts been axoossd in extCess of
the permissinte timits Ledcorataories performing chemical
analryses shouls ve eccregited in Industriasl dxgiene
?hPWinry Ly tha smerican Industrizl hygisne Sssnciaticn.
fhe method of measurement must gslermineg the concentrationn
of venzene Lo oius of Bious 29%s

Cw METHOOSY  Methods meeting thése zccurscy reuuirements are
sya tlanle from the Zmtionel Techniczil Information Servides
de To Tepartment of (ommerces furinefieids Virginies 2217
uniter the title "WIZSR Saslyticel #sthous for Set uv (lrper
misber KXXXXXXXXX);

Te WAL IFISD F fince nany of the ﬂUm?FS relating LG
emes lovee rwtectzmm are depengent on the resuits of
menitﬁring ang measdring proceduress easloyYers should ssgurs
that the evaluation af enmplioyse gaposures 15 oerforasy o s
cumoetent Industriel bygienist or ciber technical by
vuabified versona.

Ve MIBCELLAGEDUS PHRECAUTINNS

Fe store benzens in tightly cloesed centuainers in 2 cooly well
ventilateg arese

B High exposures to Deasene can gocur when transfereirs the
ficuid from one contsiner to annthers

L detval cantainers in cuerations involving the transfer of
five gellonz or more ot benzens shouly of prounged and
bondede

Tis Jterage tenks and orocess linss containing benzene should be
peinteined above 5 L (462 FY to orevent freszings

Te “mplovers shouyld advise emulayess of 210 areas and
chegrations where their exposure to senzens Loulsd oolurs

Vig COMMGN FERAT]GLA

Common oo rations In which exgosure to penzene 18 likely to sccur
arel  Duriag 1ts progucticn and 1tg use as 2 solwvent for daws and
shos Cementss a% &p interwediate in the manufacture of styrenea
phencols detergentss dyess nylon and cesticidesd: In orpanic
synthesiz; as an extraction solvent ang & general solventy ang
during the groduetion ang use ¢f potor fuel blendy,

#0076 Yhe dinfarsation conteined in the follewing enpéngix for openzene is

neivher invtendeds by itselfs 1o Create dny Sadicionzi obliasations not

cthervise imposeds nor detract frow any existing obligeticnss o the
extent the informstion supplements this regulation ftor venzenss 4t g
ERYTECrY I Nature +

A

ERDEX (o~ HEDICAL SuSVoLLAnNDE wuIDRLIATE

T 20UTH OF pRpTHY
Inhelatieny skin absorotion.

TOXICOLIE
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fenzene vapor et high concentrations causes narcosiss reosated ¢xunsure
resul ts in desression of the hematoseietic syStems #ng iz &gs
CXres

£
with & hioher incidence of leukemias Loncsatrations in exc : ;
pos are trritering 1o the evess nOoser &NG respirstory rrachs crﬁtsnuao
eXpCsuUre may cause an Initizl stste of euvhoris followed by cigdiness s
hegadaches nause s & SEagpering useity and narcosise The most siaaificsnt
texic effects OF repested exposureés te benzene s an insicdicus angd often
irreversibile injury Lo the DONe Marrows HWman exnosure to 158 po® or
more may teuse headaches fatiguer enorexias and lzassitude witk dncigient
plecd effects Including decreased red cell tounts with relactive
iymplictytosiss gosinobenids &nd moenocytopenia although the rtotel white
celd count may remain unchapgeds A% the congiticn progressesy the of ood
abnermslities say pe manitested Tirst by arnemis &nd lfevkooeniay ang
sometives DYy macrocytosis ano thrombacytovenias Legkocvousiss
ecsinocphilies fmrpeture merrow cells in the Circuleting olooa any
elevated serus DTlirubin may 3130 oCcure ihese findings 2re panifested
cltinicelly by blesding of the nose ang muctous membrenss with The
gopesrance Lf purouric soots and ecchroosess shortness ot breaths
pgatiors rapid oulse and Tow oloogd oressures  SXcessive Chromusome
sberrations in the nuclel of I¥mohocytes sag bone merrow colls amons
WOorkers exnposed to benzerne have Deen renorteds  OF 47 workers with
nenzene hemopatiys 2 hed only 2anemiasy 7 hao Snemis with lfeukpoeniss S
nag anenla with thrombocytovenias 26 had nancytopenics & had leukemic,
ancd 1 had & lpykerold reactions this was & markesd pxcess ¢f leuneomie
SRONe Workers with toXic exposure to benzenes; eil caves of leukewis in
this series were of hemcoyioplastic trpes The licuio splashsd ia the
gyes proguces @ scdeérate purning sensstion with siight fransisnt injury
et the evithelial cellss recovery 13 rezoige 2enzens s 3 defatting
agent and may wrogute derpetitis usoen repeated or ocrolonces coptsct with
the skine The mejor urinary wmetabolite ot benzene is chenel s

Tredtation of syess ngses resn?ratory tracty giddingss: hpedacher
neéuseds staggering g1ty Tsticues snorexiss lassituosd signs snd
syrerons of bone marrow wo»rcsv1un ranging Trom gecreassd regd op
counts to leukoceytosiss dermat1t13 from repgseted or orolonged EXUOSLUres

IPYLLAL TLOEYS

traiysis of the urine for phenclsy & metipolite of henrenes iz pecessary
in wenttoring s Xposures  drinsry chencl ievsis T0 NeXDUEeHd beErsonsg
renge uLo o dn average ef 20 wmgsliter of urined ohenoi levels of 75
mofliter or gréaher-arﬁ.clmbSﬁd 2% indicative uT unaccentable ghsoroticn
of Benzenes L knowledoes of the bac¥eround Jevels of ohensl eXxcretion in
the individust i3 helotule.

YHELIMENT
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¥ewmave from expostres Flush eyes with water and wash skin with 020 op
milg detercent ond waters Bive artificiazl resuscitation ang aominister

=

Ce

wcrygen 11 indicated,

SUBEVETLLANDE AND P Ax

eTRATIONS
GEHIRAL

Fenzeng CEu%es narcests a2t hich Concentrations. fenester sRpnogyre
results in depressioen of the hemtopoieric system and has een
fatals. Ykin zusorpticn 3§ known to geeur but i3 noi a5 isoortant
as inhalatione Chronic eaposure heés veen assaciatesn with én
increased dncidence of Jegkemias It is important tiasy the
pghysicisn pecewe Tamiliar with olant oparatinge condifiens in which
EXpeRure Yo Legzene OCturss Thote with skin disedse may nob
teleradte the wearing of protective ciosthing ang thuse with chronic
resoirstory disedse wey not tolerate the wesring of negative
pressurs resoiratclse

BREELADY

PLEY

The foifowine medical procecures must be mades svsilshsle te gach
enplGyes whe i exposed te bDenzensi

vl
-

A gomplete history and nhysicael exgminatrion -—- The vuroose
18 to detect preexisting conditions rhat m1mhz nlace the
exn0serd 2mnloyee &t increaszeg risks end to sstaniish a
paseline for future nealth msnitcrihﬂ; & his tfry of
EXNOSUre Lo genzenes Other hematoitogic todinsy or oloon
dgricrasias shoulbd be optained.e Jxamination of the pleowy Bno
central nervéuys systerr should be stressede  The skin chogls
pe examined for svidence of chronic disorderss

Ze # Cumplete Dlogd coknht -— #enzene has been shown IO Coéuse
devression of the hemateoiefic 3ysten in humanss 4 _
comblere plapd count sust be performed taclucing & red co il
tounty & white cebl counts 2 gifferenticl count of & steined
gmeary 3% well &3 hemopieoin gnd hepstocrite

Ly Urinelysis —— Siace proger kidney funmction g necessary fTor

pizlogic monitorings 3 uringlysis shall be sotained to
inciuse st & minimum specific grevitys albuwning glucose and
 microesconic on centrifuged seaiments  The Urine sheil be
anelyzed for the conesniretion ot ohenol in fHroer to
psraplish & peseldines

PERIODIC EXENIHRTIOHE

the above megice!l exsminstions 2re to e repeafed o0 an &nnual
pasiss excent thaet the analysis of urine for nhenel skoil pe
performes cusrteriys, Ff 2 worker's urine vhencl is foung 1o ke 73
mo/iiter or greaters calculated to 5 snecific gravity of 10745 Two
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Telleeur urine serales shall he pnirsined within 1 week oiter
receint of the resultss one &5 clese To the heginning snd ons ag
clocse to the end of the same working dogy as possibiess I Ene
criginal slevates finding 1s contifmess stevs to reducs the
worker's abstorption of benzene shall pe taken orowntiye

¥Ia REFERARCES

Te ZEmerican Zonference of Bovernmentesl Industrisl dyafenictss
“Cenzenes" Documentation of the Thresholo Limit Values Tor Jubstances in
workroot A0 (30 eder 2¢ printineds Cincinnetis 19745 Se £74

Ze Hygienic Suide deriesi: Mdengenes" fmerican Ingustrisl wyoiene
kezgpoiation gournaly A1T:1383-3858s 19740,

2o Fattys Frank s« lrgdustrial Hygiene and Toxicolasys ¥ole 17 -
Toxtcoiepy (Zd ede revisedds Iaterscience Puplishing Companys New Yorks

1955y ope 1220-142 5

4« Harional Imsyitute tor Tccusationgl safety zacg real tha
Teperrment of Hesl ths Bdugations end deltare: oriteria for &
HBrends rdsseeCcupa tional ixpasure o Henzoenes (HINAHY FL-TE7s
Covernment Frinting 3ffices Kazhingrons .0 19746

Se  Brownings Dthei: Toadcity and Metaoclisw of Inoustrial Scolventss
Yleevier Publishing fomoanyr Ansteraams 1565: poe 2-65.

te Viclianizs &40« ang Le Saitar Woenzene and lLeykomiss® The haw
'”n@i grigi Jowurnal of mMegicines 2718 7F~857na 1954 &
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&g unrtinu chumpntst1uﬂ for pingv

Complrance - Upen sprface tank clessitication vased on relstive
svaporation rete of 1.2 hours (from Soolittis)a

Fire anyg Satety

€13 ciectricel - Classifitetion wased on "Firs Hararg Classiticarion
of Chemical Vavoars felative to Sxoltosion-uroof -lectrical THuIoem
Ha Carhart et sles Haticnal %cademy ot Sciencessy 14973y renorit to
Ue Te Loest Gusrds report He. LF~0-%2«<Ths 9, 9a
Personel ¢ rotective Touisments ancs () Zanitatien
Eyel cranty "Toxicwlogy of the Syen
fkinty  snznufaciuring Chemistst sssocistions Chenicsl setetry leras
Sheerss: imericen Industrial dyaiens fseociations Hyoienic
Guide Zeries: fmerican Hational Irancards Thastitutes Y imericen
et Tonal Standerg tocepteble Caoncentrationsie Aruwmninns " Toaxic
and Netazbolism of Industriatl Solventss® Fattvy "imcuztriel
Yo tene and Toxicclcayis® imerican Petroleum nstdtutes Bere
Toxicolopy Zeviews:? International Laogur ftices “inoyclogeni
of Tocunstionel Health ame Caterys® Lhristensen, #e :
Texie Substances Lisgw
Ingestion: american Xational Sfendérds fnstitutes "imerican saricrns |
Standend Lcceontabie Concentrationss® Thienss and Healeys
"Clinical Toxiculogys® Soectorr “danabouk of fsxicologyi®
Lhristensens "AIUSH Toxic Luostances Lists" Saexs *hengerous
Properties of iodustrial Haterialiss" arownings Niexicity @nmo
Meraholisn of Industeial solventge
COMMER TS
sye — Cfessificationt 2
Jutodt sTtatement nubbergs 16
Ercepntionsi  done
becording to rents Yexperimentallys administrartien of oenzenc
to Faebbits has veen founu To cante ne sonortality in the
€¥es detectabie cothalmoseonicaliys The lccal offecrs of henz
vepor or tiauid en the eve dre slichta. fHroesiet corntamipstdon
of the eye py benzens causes modersfe burning senseticns oyt
onty sbtght fransient injury of ecoithelisi celtss and the
eye recovers ranidl Y. denzeneg resten an reéanit eryes faugeq
only prade 3 injury on 2 scale of 1 o (0.4
#oolaessification of 2 38 tonciudes to ae fully sdenuats
for this supstances
fkin - Clesgificetion: 2
Autnul Sratement numBers:  Fs Tuor 170 sng P ocomnipesds 173
Reeptionst  dee below
Accarding ©o the MO&s 9sGstained or dntermitient skip contaot
Wit h biauid wenzene may Sroduce dermatitis & the 5;‘& ot cant
Hlee reported 18 that Yoprolonged or rénseted Contéck
of liouid benzens with the skin cen Causs & gefatrins
action with rescitineg drying cut of the skin engd dermebivis
Al cther sources reviewesd epreed with this sssessmenc of the
locad effects of contacts
The LT Hygienic Guide stares thati "soprCulsnssus 0sors -
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pDereutanenus apserptien of benzens hasg be%ﬂ
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i tHa Bratr Yechnicel Atangarg
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tion is considerad dnsigniticants®  fecording to f83%5s Zpe
[fouid "is pooarly 2bscribed through dntact skim so thaot

syt temic intoxication from percutaneous ehsgrption v s 15

-

urtd Tkely to ocecurs  Breosning regarts that "sosonroticn by th

skin iy ocossiules angd direct o 3ATECT & 6 ¢ GUEE wPEsEnD O
rizks though reletively resote in prectices of ooisoninc.y
FettyY states that Yemali ancunts of Denzene are ahsorbe
through the skin wherever tThe liouid teuches the skins
Tt s not probable that systgmic poisening can &rige frown
immersing the handa in benzene,

The 2D reports that Yskin sbsornti
srtenticn in the iiteratyures The n05sin

£9x

in threg
caness Immersion of the hands ang fore: t
showed ng evidence of skin apsarotion. dnouestionehys
gma il arounts of benzene can be abserbed throush the shins
put It s wvery doubtful that enough wouly pe ansaorped ny
this route T¢ cause systewmic poischinga®

The itds like ctherss States thar Yohe sutstapoing
foa ture of benzene 15 its abitity to injure olocad-foeming
tissues which are chronical ly exposed o 2ven lou CORCentre-
tionge The onset of chronic cenzens ooiscning s
extrensly instoicus and ity uitimate dniury potentially
incurablest It slso considers the agent To ne 81 aaoen

sm

an iy reCeiverd scan
| 1

¥

5 from 25 to 45 mine

"o ssessing pstavlished or susbected carcinoeenic cud ?1u1¢m;"

Christensen lists & skin avsporotien Thls for the wouse
a% 1232 nofkee

venzene has & vapor gressure of 75 mw Yo 80 24 dedress
" Its meloing coint is 42 dearees Fo 3t iz 8x18% aofuole

m water amd hes & fTlash poeint of 12 degrees Fo
seute skin sXooesure to Hiould Denzene does pel ¢ubesr
B¢ present a severe texic hezards The supstance s rtherefo

3 ol

concludes to warrant 3 classitication of Fa  HoweVers begayse

f ity ootentially gsevere effectss sratemencs 17¢ ang 173
sre used instead of 180 ang 167
on = Claessifications: 2

Outout statement numbersd 2o

Trcepntions: Mone
ANS T rengris "the tngestion of liowid nenzene Louses lofgl
trritatien of the mucous membranes of the mouths throats
esophaguss snd stoméche  The dingestion of & tatlespoonful
(ancut 15 ma) o« = o« nac-neeﬁ Known Lo cause coliacses
oronchitis and onepmoniss

Thienes and Haley résart thet "two @l by mouth WmaY Lrolu

symptomsy amd 10 @) mey he fatal, The sympbtums Sre oues o
gee tric irritation a&nd to devresssicon of the central nervoeus
sYstems myocardium and oone marrowe¥

Spector Pists the orel rat LESE as 5780 molke 309
Christensen gives the LDSS as 34400 morskos
Hx livsts the chronic systemic sffecrs af incesrian
43 being of high foxic kazary.

Arowning reuorts that @more oenzane 1s retained in the

&
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terional Fire Frctectzoﬂ
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vaoor is inhaled rhen when benzens g

nas 2 Rioh chrunic Loexicity and & tongd
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