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Overview =

Benzene is a component of products derived from coal and petroleum and is
found in gasoline and other fuels. Benzene is used in the manufacture of
plastics, detergents, pesticides, and other chemicals. With exposures from less
than five years to more than 30 years, individuals have developed, and died
from, leukemia. Long-term exposure may affect bone marrow and blood
production. Short-term exposure to high levels of benzene can cause

drowsiness, dizziness, unconsciousness, and death.
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Standards
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Exposures to benzene are addressed in specific OSHA standards for general

industry, maritime, and construction. This section highlights OSHA

standards and documents related to benzene.
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General Industry (29 CFR 1910)
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General Industry (29 CFR 1910)
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1910 Subpart | - Personal
Protective Equipment
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1910.134, Respiratory protection. The amended respiratory
protection standard added requirements for Assigned
Protection Factors. This has resulted in amendments to the
Benzene standard at 29 CFR 1910.1028(g)(2)G) and 29 CFR
1910.1028(2)(3)@.
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Related
Information

Maritime (29 CFR 1915, 1917, 1918)
#BEEZ (29 CFR 1915, 1917, 1918)

Maritime (29 CFR 1915, 1917, 1918)
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Related Information

Construction (29 CFR 1926)



https://www.osha.gov/laws-regs/regulations/standardnumber/1910#1910_Subpart_I
https://www.osha.gov/laws-regs/regulations/standardnumber/1910/1910.134
https://www.osha.gov/laws-regs/regulations/standardnumber/1910/1910.1028#1910.1028(g)(2)(i)
https://www.osha.gov/laws-regs/regulations/standardnumber/1910/1910.1028#1910.1028(g)(3)(i)
https://www.osha.gov/laws-regs/regulations/standardnumber/1910/1910.1028#1910.1028(g)(3)(i)
https://www.osha.gov/laws-regs/interlinking/standards/1910.134
https://www.osha.gov/laws-regs/interlinking/standards/1910.134

Construction (29 CFR 1926)

1926 Subpart Z - Toxic and

Hazardous Substances

1926.1128, Benzene. The requirements applicable to construction

work under this section are identical to those set forth by 29 CFR

Related Information
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Evaluating Exposure X< BOFEM

Individuals employed in industries that make or use benzene may be
exposed to the highest levels of benzene. These industries include benzene
production (petrochemicals, petroleum refining, and coke and coal chemical
manufacturing), rubber tire manufacturing, and storage or transport of
benzene and petroleum products containing benzene. Other workers who
may be exposed to benzene because of their occupations include steel
workers, printers, rubber workers, shoe makers, laboratory technicians,
firefighters, and gas station employees. The following references provide

information about the management of occupational exposures to benzene.
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https://www.osha.gov/laws-regs/regulations/standardnumber/1926#1926_Subpart_Z
https://www.osha.gov/laws-regs/regulations/standardnumber/1926/1926.1128
https://www.osha.gov/laws-regs/regulations/standardnumber/1910/1910.1028
https://www.osha.gov/laws-regs/regulations/standardnumber/1910/1910.1028
https://www.osha.gov/laws-regs/interlinking/standards/1926.1128

Sampling and Analysis
OSHA
e OSHA Occupational Chemical Database. OSHA's premier one-stop

shop for occupational chemical information. It compiles information
from several government agencies and organizations. Information
available on the pages includes chemical identification and physical
properties, exposure limits, sampling information, and additional
resources.

o Benzene

For additional information, see OSHA's Sampling and Analysis Safety and
Health Topics Page.
National Institute for Occupational Safety and Health (NIOSH)

e NIOSH Manual of Analytical Methods (NMAM). NMAM is a

collection of methods for sampling and analysis of contaminants in

workplace air, and in the blood and urine of workers who are
occupationally exposed. NMAM also includes chapters on quality
assurance, sampling, portable instrumentation, etc.

o Hydrocarbons, Aromatic. Method 1501, (March 15, 2003).

o Hydrocarbons, BP 36°-216 °C. Method 1500, (March 15, 2003).

o Volatile Organic Compounds (Screening). Method 2549, (May
15, 1996).

Benzene by Portable GC. Method 3700, (August 15, 1994).
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https://www.osha.gov/chemicaldata/
https://www.osha.gov/chemicaldata/491
https://www.osha.gov/sampling-analysis
https://www.osha.gov/sampling-analysis
https://www.cdc.gov/niosh/nmam/default.html
https://www.cdc.gov/niosh/docs/2003-154/pdfs/1501.pdf
https://www.cdc.gov/niosh/docs/2003-154/pdfs/1500.pdf
https://www.cdc.gov/niosh/docs/2003-154/pdfs/2549.pdf
https://www.cdc.gov/niosh/docs/2003-154/pdfs/3700.pdf
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https://www.osha.gov/benzene/hazards

B D 2 F5 Hazard Recognition (BEM:DEH)
Hazard Recognition Hazard Recognition (&0

Many workers are unaware of the potential hazards in their work
environment, which makes them more vulnerable to injury. The following
references aid in recognizing hazards and the health effects associated with
benzene in the workplace.

e Benzene. National Institute for Occupational Safety and Health
(NIOSH), (May 1994). Provides an Immediately Dangerous to Life or
Health IDLH) document that includes acute toxicity data for benzene.

e Criteria for a Recommended Standard: Occupational Exposure to
Benzene. U.S. Department of Health and Human Services (DHHS),
National Institute for Occupational Safety and Health (NIOSH)
Publication No. 74-137, (July 1974). Presents information collected by

NIOSH to be used in recommending a standard for benzene and
includes a discussion of worker exposure, biological effects, evaluation
procedures, and possible control measures.

e PubChem — Benzene. The National Library of Medicine (NLM).

e Report on Carcinogens (RoC). U.S. Department of Health and Human
Services (DHHS), National Toxicology Program (NTP). Identifies and

discusses agents, substances, mixtures, or exposure circumstances
that may pose a health hazard due to their carcinogenicity. 7he listing

of substances in the RoC only indicates a potential hazard and does
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https://www.osha.gov/benzene/hazards
https://www.cdc.gov/niosh/idlh/71432.html
https://www.cdc.gov/niosh/docs/74-137/
https://www.cdc.gov/niosh/docs/74-137/
https://pubchem.ncbi.nlm.nih.gov/#query=benzene
https://ntp.niehs.nih.gov/whatwestudy/assessments/cancer/roc/index.html

not establish the exposure conditions that would pose cancer risks to
individuals.
o Benzene. NTP classification: Known to be a human carcinogen

International Agency for Research on Cancer (IARC) Monographs on

the Evaluation of Carcinogenic Risks for Humans. World Health
Organization (WHO).

o Benzene. TARC Classification: Not classifiable as to its

carcinogenicity to humans (Group 3).
Toxicological Profile for Benzene. Agency for Toxic Substances and
Disease Registry (ATSDR), (August 2007). Includes links to

information on health effects, chemical and physical information,

potential for human exposure, and more.
ToxFAQs for Benzene. Agency for Toxic Substances and Disease

Registry (ATSDR), (August 2007). Answers the most frequently asked

health questions about benzene.
Benzene (CASRN 71-43-2). Environmental Protection Agency (EPA),
Integrated Risk Information System (IRIS). Discusses the health

effects of benzene.

Benzene. Environmental Protection Agency (EPA). Lists benzene as a
Hazardous Air Pollutant (HAP) under the National Emissions
Standard Hazardous Air Pollutants section of its Clean Air Act.
Benzene. New dJersey Department of Health and Senior Services,
Hazardous Substance Fact Sheet, (January 2001). Provides a
summary source of information of all potential and most severe health
hazards that may result from benzene exposure.

International Chemical Safety Cards (ICSC). National Institute for

o X ¥ NTP %% :
o [EFENAMIEREES (TARC) & MIxFT2HNAMY A7 OFHIZEET 5 E

bt FREBPAMWE THL Z LB TN D,

2727, HRREREES (WHO),
OXRVEU, IARC 73¥H: & MIRT DB ANEICOWTHEETE 720 (7
JL—7"3),

RUBUOFEFEN T 0 T 0 —v, BAEWE - EREET (ATSDR), (2007
B8 H), MEFE~DE, LN - WEME®R, AMRIX EOAREM /2 Pl
B A5 M~V 7 25 te,

RO ToxFAQ, A EME - ek (ATSDR). (2007 48 H),
RUBCET Y K< S HEEELOERICEE,

~ ¥ (CASRN 71-43-2). BREERET (EPA). AV A7 EHRY AT A
(IRIS), X ¥ OfEFEEEIC SV THtHA,

NoB Ly, BERET (EPA), KEIGYPLITEDEZ Y R ER ERKIE
QEOHHE T, XUB U E2AERKIGEME (HAP) G LTV AT v
LTW5b,

NoBY, ma— Uy U NREEREEER . AERE T 77 F— b,
(2001 1 A), BV OIS BIZEL VAL AREMOH D, X TOE
TERI DD fe b RZN 22 Rk E 12 B9 2 ZEAO I HL

EELFEWE LM — K (ICSC)., KIEJrE)ZafAmsesr (NIOSH).,



https://ntp.niehs.nih.gov/ntp/roc/content/profiles/benzene.pdf
https://www.iarc.fr/
https://www.iarc.fr/
https://monographs.iarc.fr/wp-content/uploads/2018/06/Suppl7-24.pdf
https://www.atsdr.cdc.gov/toxprofiles/tp.asp?id=40&tid=14
https://www.atsdr.cdc.gov/toxfaqs/tf.asp?id=38&tid=14
https://cfpub.epa.gov/ncea/iris2/chemicalLanding.cfm?substance_nmbr=276
https://www.epa.gov/sites/production/files/2016-09/documents/benzene.pdf
https://nj.gov/health/eoh/rtkweb/documents/fs/0197.pdf
https://www.cdc.gov/niosh/ipcs/

Occupational Safety and Health (NIOSH). Summarizes essential

health and safety information.
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safety and health programs. State Plans are required to have standards and
enforcement programs that are at least as effective as OSHA's and may have

different or more stringent requirements.
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Additional Directives

Note: The directives in this list provide additional information that is not
necessarily connected to a specific OSHA standard highlighted on this Safety
and Health Topics page.
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e 29 CFR Part 1915, Subpart B, Confined and Enclosed Spaces and
Other Dangerous Atmospheres in Shipyard Employment.
CPL 02-01-061, (May 22, 2019).

® 29 CFR Part 1915, Subpart B, & AT HIZ351T 5 PHSHZEM I L OV P2z
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Evaluating Exposure
Individuals employed in industries that make or use benzene may be exposed
to the highest levels of benzene. These industries include benzene production

(petrochemicals, petroleum refining, and coke and coal chemical

manufacturing), rubber tire manufacturing, and storage or transport of
benzene and petroleum products containing benzene. Other workers who may

be exposed to benzene because of their occupations include steel workers,
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https://www.ilo.org/dyn/icsc/showcard.display?p_lang=en&p_card_id=0015&p_version=2
https://www.osha.gov/stateplans
https://www.osha.gov/enforcement/directives/cpl-02-01-061
https://www.osha.gov/enforcement/directives/cpl-02-01-061

printers, rubber workers, shoe makers, laboratory technicians, firefighters,
and gas station employees. The following references provide information

about the management of occupational exposures to benzene.
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e Benzene (CsHe). Agency for Toxic Substances and Disease Registry
(ATSDR). Provides medical management guidelines for acute and
chronic exposure evaluation of benzene.

Sampling and Analysis
OSHA
e OSHA Occupational Chemical Database. OSHA's premier one-stop

shop for occupational chemical information. It compiles information
from several government agencies and organizations. Information
available on the pages includes chemical identification and physical
properties, exposure limits, sampling information, and additional
resources.
o Benzene
For additional information, see OSHA's Sampling and Analysis Safety and
Health Topics Page.
National Institute for Occupational Safety and Health (NIOSH)
e NIOSH Manual of Analytical Methods (NMAM). NMAM is a collection

of methods for sampling and analysis of contaminants in workplace

air, and in the blood and urine of workers who are occupationally
exposed. NMAM also includes chapters on quality assurance,
sampling, portable instrumentation, etc.

o Hydrocarbons, Aromatic. Method 1501, (March 15, 2003).

o Hydrocarbons, BP 36°-216 °C. Method 1500, (March 15, 2003).

o Volatile Organic Compounds (Screening). Method 2549, (May
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https://www.atsdr.cdc.gov/MHMI/mmg3.pdf
https://www.osha.gov/chemicaldata/
https://www.osha.gov/chemicaldata/491
https://www.osha.gov/sampling-analysis
https://www.osha.gov/sampling-analysis
https://www.cdc.gov/niosh/nmam/default.html
https://www.cdc.gov/niosh/docs/2003-154/pdfs/1501.pdf
https://www.cdc.gov/niosh/docs/2003-154/pdfs/1500.pdf
https://www.cdc.gov/niosh/docs/2003-154/pdfs/2549.pdf

15, 1996).
Benzene by Portable GC. Method 3700, (August 15, 1994).
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Possible Solutions

Exposure to benzene is controlled by limiting evaporation and preventing
splashes and spills. Where exposures may occur, the preferred controls are
engineering controls such as the use of hoods, canopies, and proper ventilation
coordinated with the use of personal protective equipment. For instances
where engineering controls are not feasible, respirators and similar personal
protective equipment may be used. The following references provide possible
solutions for benzene hazards in the workplace.

Process Safety Management. OSHA Safety and Health Topics Page.

Provides references that aid in the safe management of hazardous
chemicals, including benzene.

Emergency Preparedness and Response. OSHA Safety and Health

Topics Page. Outlines procedures to be used in emergency situations.
NIOSH Pocket Guide to Chemical Hazards. National Institute for
Occupational Safety and Health (NIOSH) Publication No. 2005-149,
(September 2007). Provides a physical description, exposure limits,

measurement method, personal protection and sanitation, first aid,

respirator recommendations, exposure routes, symptoms, target
organs, and cancer sites.
o Benzene
e Occupational Health Guidelines for Chemical Hazards. National
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https://www.cdc.gov/niosh/docs/2003-154/pdfs/3700.pdf
https://www.osha.gov/process-safety-management
https://www.osha.gov/emergency-preparedness
https://www.cdc.gov/niosh/npg/default.html
https://www.cdc.gov/niosh/npg/npgd0049.html
https://www.cdc.gov/niosh/docs/81-123/

Institute for Occupational Safety and Health (NIOSH) No. 81-123,
(January 1981). Contains information on identification, physical and
chemical properties, health hazards, exposure limits, exposure sources
and control methods, monitoring, personal hygiene, storage, spills and
leaks, and personal protective equipment.

For additional information on general safety and health concerns, see

OSHA's Safety and Health Topics Pages on:
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o Dermal Exposure
o Hazard Communication oftfRaIa=br—Ta v
o Personal Protective Equipment (PPE) o i AR L. (PPE)
o Sampling and Analysis o TV T KOHT
o Ventilation o A
Additional Resources Z DAt D IFHRIR

Related Safety and Health Topics Pages
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e (Chemical Hazards and Toxic Substances

e Solvents

Training
UPDATED Small Business Safety and Health Handbook. OSHA
Publication 2209, (2021). Summarizes the benefits of an effective

safety and health program, provides self-inspection checklists for
employers to identify workplace hazards, and reviews key workplace
safety and health resources for small businesses.

Other Resources

NIOSH Contact Information. National Institute for Occupational
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https://www.osha.gov/dermal-exposure
https://www.osha.gov/hazcom
https://www.osha.gov/personal-protective-equipment
https://www.osha.gov/sampling-analysis
https://www.osha.gov/ventilation
https://www.osha.gov/chemical-hazards
https://www.osha.gov/solvents
https://www.osha.gov/sites/default/files/publications/small-business.pdf
https://www.cdc.gov/niosh/contact/

Safety and Health (NIOSH). A toll-free technical information service
that provides convenient public access to NIOSH and its information

resources.
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