
29 C.F.R. § 1910.1051
1,3-Butadiene.

(a) Scope and application. (1) This section applies to all occupational exposures to 1,3-Butadiene (BD), Chemical
Abstracts Service Registry No. 106–99–0, except as provided in paragraph (a)(2) of this section.

(2)

(i) Except for the recordkeeping provisions in paragraph (m)(1) of this section, this section does not apply to the
processing, use, or handling of products containing BD or to other work operations and streams in which BD is
present where objective data are reasonably relied upon that demonstrate the work operation or the product or
the group of products or operations to which it belongs may not reasonably be foreseen to release BD in airborne
concentrations at or above the action level or in excess of the STEL under the expected conditions of processing,
use, or handling that will cause the greatest possible release or in any plausible accident.

(ii) This section also does not apply to work operations, products or streams where the only exposure to BD is
from liquid mixtures containing 0.1% or less of BD by volume or the vapors released from such liquids, unless
objective data become available that show that airborne concentrations generated by such mixtures can exceed
the action level or STEL under reasonably predictable conditions of processing, use or handling that will cause
the greatest possible release.

(iii) Except for labeling requirements and requirements for emergency response, this section does not apply to
the storage, transportation, distribution or sale of BD or liquid mixtures in intact containers or in transportation
pipelines sealed in such a manner as to fully contain BD vapors or liquid.

(3) Where products or processes containing BD are exempted under paragraph (a)(2) of this section, the
employer shall maintain records of the objective data supporting that exemption and the basis for the
employer's reliance on the data, as provided in paragraph (m)(1) of this section.

(b) Definitions: For the purpose of this section, the following definitions shall apply:

Action level means a concentration of airborne BD of 0.5 ppm calculated as an eight (8)-hour time-weighted
average.

Assistant Secretary means the Assistant Secretary of Labor for Occupational Safety and Health, U.S. Department of
Labor, or designee.

Authorized person means any person specifically designated by the employer, whose duties require entrance into a
regulated area, or a person entering such an area as a designated representative of employees to exercise the
right to observe monitoring and measuring procedures under paragraph (d)(8) of this section, or a person
designated under the Act or regulations issued under the Act to enter a regulated area.

1,3–Butadiene means an organic compound with chemical formula CH2 = CH-CH = CH2 that has a molecular
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weight of approximately 54.15 gm/mole.

Business day means any Monday through Friday, except those days designated as federal, state, local or company
specific holidays.

Complete Blood Count (CBC) means laboratory tests performed on whole blood specimens and includes the
following: White blood cell count (WBC), hematocrit (Hct), red blood cell count (RBC), hemoglobin (Hgb),
differential count of white blood cells, red blood cell morphology, red blood cell indices, and platelet count.

Day means any part of a calendar day.

Director means the Director of the National Institute for Occupational Safety and Health (NIOSH), U.S.
Department of Health and Human Services, or designee.

Emergency situation means any occurrence such as, but not limited to, equipment failure, rupture of containers,
or failure of control equipment that may or does result in an uncontrolled significant release of BD.

Employee exposure means exposure of a worker to airborne concentrations of BD which would occur if the
employee were not using respiratory protective equipment.

Objective data means monitoring data, or mathematical modelling or calculations based on composition,
chemical and physical properties of a material, stream or product.

Permissible Exposure Limits, PELs means either the 8 hour Time Weighted Average (8-hr TWA) exposure or the
Short-Term Exposure Limit (STEL).

Physician or other licensed health care professional is an individual whose legally permitted scope of practice (i.e.,
license, registration, or certification) allows him or her to independently provide or be delegated the
responsibility to provide one or more of the specific health care services required by paragraph (k) of this section.

Regulated area means any area where airborne concentrations of BD exceed or can reasonably be expected to
exceed the 8-hour time weighted average (8-hr TWA) exposure of 1 ppm or the short-term exposure limit
(STEL) of 5 ppm for 15 minutes.

This section means this 1,3-butadiene standard.

(c) Permissible exposure limits (PELs)—(1) Time-weighted average (TWA) limit. The employer shall ensure that
no employee is exposed to an airborne concentration of BD in excess of one (1) part BD per million parts of
air (ppm) measured as an eight (8)-hour time-weighted average.

(2) Short-term exposure limit (STEL).  The employer shall ensure that no employee is exposed to an airborne
concentration of BD in excess of five parts of BD per million parts of air (5 ppm) as determined over a sampling
period of fifteen (15) minutes.

(d) Exposure monitoring—(1) General. (i) Determinations of employee exposure shall be made from breathing
zone air samples that are representative of the 8-hour TWA and 15-minute short-term exposures of each
employee.

(ii) Representative 8-hour TWA employee exposure shall be determined on the basis of one or more samples
representing full-shift exposure for each shift and for each job classification in each work area.

(iii) Representative 15-minute short-term employee exposures shall be determined on the basis of one or more
samples representing 15-minute exposures associated with operations that are most likely to produce
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exposures above the STEL for each shift and for each job classification in each work area.

(iv) Except for the initial monitoring required under paragraph (d)(2) of this section, where the employer can
document that exposure levels are equivalent for similar operations on different work shifts, the employer
need only determine representative employee exposure for that operation from the shift during which the
highest exposure is expected.

(2) Initial monitoring. (i) Each employer who has a workplace or work operation covered by this section, shall
perform initial monitoring to determine accurately the airborne concentrations of BD to which employees may
be exposed, or shall rely on objective data pursuant to paragraph (a)(2)(i) of this section to fulfill this
requirement. The initial monitoring required under this paragraph shall be completed within 60 days of the
introduction of BD into the workplace.

(ii) Where the employer has monitored within two years prior to the effective date of this section and the
monitoring satisfies all other requirements of this section, the employer may rely on such earlier monitoring
results to satisfy the requirements of paragraph (d)(2)(i) of this section, provided that the conditions under
which the initial monitoring was conducted have not changed in a manner that may result in new or additional
exposures.

(3) Periodic monitoring and its frequency. (i) If the initial monitoring required by paragraph (d)(2) of this section
reveals employee exposure to be at or above the action level but at or below both the 8-hour TWA limit and the
STEL, the employer shall repeat the representative monitoring required by paragraph (d)(1) of this section every
twelve months.

(ii) If the initial monitoring required by paragraph (d)(2) of this section reveals employee exposure to be above
the 8-hour TWA limit, the employer shall repeat the representative monitoring required by paragraph (d)(1)(ii)
of this section at least every three months until the employer has collected two samples per quarter (each at least
7 days apart) within a two-year period, after which such monitoring must occur at least every six months.

(iii) If the initial monitoring required by paragraph (d)(2) of this section reveals employee exposure to be above
the STEL, the employer shall repeat the representative monitoring required by paragraph (d)(1)(iii) of this
section at least every three months until the employer has collected two samples per quarter (each at least 7 days
apart) within a two-year period, after which such monitoring must occur at least every six months.

(iv) The employer may alter the monitoring schedule from every six months to annually for any required
representative monitoring for which two consecutive measurements taken at least 7 days apart indicate that
employee exposure has decreased to or below the 8-hour TWA, but is at or above the action level.

(4) Termination of monitoring. (i) If the initial monitoring required by paragraph (d)(2) of this section reveals
employee exposure to be below the action level and at or below the STEL, the employer may discontinue the
monitoring for employees whose exposures are represented by the initial monitoring.

(ii) If the periodic monitoring required by paragraph (d)(3) of this section reveals that employee exposures, as
indicated by at least two consecutive measurements taken at least 7 days apart, are below the action level and at
or below the STEL, the employer may discontinue the monitoring for those employees who are represented by
such monitoring.

(5) Additional monitoring. (i) The employer shall institute the exposure monitoring required under paragraph (d)
of this section whenever there has been a change in the production, process, control equipment, personnel or
work practices that may result in new or additional exposures to BD or when the employer has any reason to
suspect that a change may result in new or additional exposures.
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(ii) Whenever spills, leaks, ruptures or other breakdowns occur that may lead to employee exposure above the 8-
hr TWA limit or above the STEL, the employer shall monitor [using leak source, such as direct reading
instruments, area or personal monitoring], after the cleanup of the spill or repair of the leak, rupture or other
breakdown, to ensure that exposures have returned to the level that existed prior to the incident.

(6) Accuracy of monitoring. Monitoring shall be accurate, at a confidence level of 95 percent, to within plus or
minus 25 percent for airborne concentrations of BD at or above the 1 ppm TWA limit and to within plus or minus
35 percent for airborne concentrations of BD at or above the action level of 0.5 ppm and below the 1 ppm TWA
limit.

(7) Employee notification of monitoring results. (i) The employer must, within 15 working days after the receipt of
the results of any monitoring performed under this section, notify each affected employee of these results either
individually in writing or by posting the results in an appropriate location that is accessible to employees.

(ii) The employer shall, within 15 business days after receipt of any monitoring performed under this section
indicating the 8-hour TWA or STEL has been exceeded, provide the affected employees, in writing, with
information on the corrective action being taken by the employer to reduce employee exposure to or below the 8-
hour TWA or STEL and the schedule for completion of this action.

(8) Observation of monitoring—(i) Employee observation. The employer shall provide affected employees or their
designated representatives an opportunity to observe any monitoring of employee exposure to BD conducted in
accordance with paragraph (d) of this section.

(ii) Observation procedures. When observation of the monitoring of employee exposure to BD requires entry into
an area where the use of protective clothing or equipment is required, the employer shall provide the observer at
no cost with protective clothing and equipment, and shall ensure that the observer uses this equipment and
complies with all other applicable safety and health procedures.

(e) Regulated areas. (1) The employer shall establish a regulated area wherever occupational exposures to
airborne concentrations of BD exceed or can reasonably be expected to exceed the permissible exposure
limits, either the 8-hr TWA or the STEL.

(2) Access to regulated areas shall be limited to authorized persons.

(3) Regulated areas shall be demarcated from the rest of the workplace in any manner that minimizes the
number of employees exposed to BD within the regulated area.

(4) An employer at a multi-employer worksite who establishes a regulated area shall communicate the access
restrictions and locations of these areas to other employers with work operations at that worksite whose
employees may have access to these areas.

(f) Methods of compliance—(1) Engineering controls and work practices. (i) The employer shall institute
engineering controls and work practices to reduce and maintain employee exposure to or below the PELs,
except to the extent that the employer can establish that these controls are not feasible or where paragraph
(h)(1)(i) of this section applies.

(ii) Wherever the feasible engineering controls and work practices which can be instituted are not sufficient to
reduce employee exposure to or below the 8-hour TWA or STEL, the employer shall use them to reduce
employee exposure to the lowest levels achievable by these controls and shall supplement them by the use of
respiratory protection that complies with the requirements of paragraph (h) of this section.
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(2) Compliance plan. (i) Where any exposures are over the PELs, the employer shall establish and implement a
written plan to reduce employee exposure to or below the PELs primarily by means of engineering and work
practice controls, as required by paragraph (f)(1) of this section, and by the use of respiratory protection where
required or permitted under this section. No compliance plan is required if all exposures are under the PELs.

(ii) The written compliance plan shall include a schedule for the development and implementation of the
engineering controls and work practice controls including periodic leak detection surveys.

(iii) Copies of the compliance plan required in paragraph (f)(2) of this section shall be furnished upon request for
examination and copying to the Assistant Secretary, the Director, affected employees and designated employee
representatives. Such plans shall be reviewed at least every 12 months, and shall be updated as necessary to
reflect significant changes in the status of the employer's compliance program.

(iv) The employer shall not implement a schedule of employee rotation as a means of compliance with the PELs.

(g) Exposure Goal Program. (1) For those operations and job classifications where employee exposures are
greater than the action level, in addition to compliance with the PELs, the employer shall have an exposure
goal program that is intended to limit employee exposures to below the action level during normal
operations.

(2) Written plans for the exposure goal program shall be furnished upon request for examination and copying
to the Assistant Secretary, the Director, affected employees and designated employee representatives.

(3) Such plans shall be updated as necessary to reflect significant changes in the status of the exposure goal
program.

(4) Respirator use is not required in the exposure goal program.

(5) The exposure goal program shall include the following items unless the employer can demonstrate that the
item is not feasible, will have no significant effect in reducing employee exposures, or is not necessary to
achieve exposures below the action level:

(i) A leak prevention, detection, and repair program.

(ii) A program for maintaining the effectiveness of local exhaust ventilation systems.

(iii) The use of pump exposure control technology such as, but not limited to, mechanical double-sealed or seal-
less pumps.

(iv) Gauging devices designed to limit employee exposure, such as magnetic gauges on rail cars.

(v) Unloading devices designed to limit employee exposure, such as a vapor return system.

(vi) A program to maintain BD concentration below the action level in control rooms by use of engineering
controls.

(h) Respiratory protection—(1) General. For employees who use respirators required by this section, the
employer must provide each employee an appropriate respirator that complies with the requirements of
this paragraph. Respirators must be used during:

(i) Periods necessary to install or implement feasible engineering and work-practice controls.

(ii) Non-routine work operations that are performed infrequently and for which employee exposures are
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limited in duration.

(iii) Work operations for which feasible engineering and work-practice controls are not yet sufficient to reduce
employee exposures to or below the PELs.

(iv) Emergencies.

(2) Respirator program. (i) The employer must implement a respiratory protection program in accordance with §
1910.134(b) through (d) (except (d)(1)(iii), (d)(3)(iii)(B)(1), and (2)), and (f) through (m), which covers each
employee required by this section to use a respirator.
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