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Subpart H—Hazardous Materials
AUTHORITY: Sections 4, 6, and 8 of the Occupational Safety and Health Act of 1970 (29 U.S.C.
653, 655, 657); Secretary of Labor's Order No. 12-71 (36 FR 8754), 8-76 (41 FR 25059), 9-83 (48 FR
35736), 1-90 (55 FR 9033), 6-96 (62 FR 111), 3-2000 (65 FR 50017), or 5-2007 (72 FR 31159), 4-2010
(75 FR 55355) or 1-2012 (77 FR 3912), as applicable; and 29 CFR part 1911.
Sections 1910.103, 1910.106 through 1910.111, and 1910.119, 1910.120, and 1910.122 through
1910.126 also issued under 29 CFR part 1911.
Section 1910.119 also issued under Section 304, Clean Air Act Amendments of 1990 (Pub. L. 101549), reprinted at 29 U.S.C.A. 655 Note.
Section 1910.120 also issued under Section 126, Superfund Amendments and Reauthorization Act
of 1986 as amended (29 U.S.C.A. 655 Note), and 5 U.S.C. 553.
§1910.119 Process safety management of highly hazardous chemicals.
Purpose. This section contains requirements for preventing or minimizing the consequences of
catastrophic releases of toxic, reactive, flammable, or explosive chemicals. These releases may result in
toxic, fire or explosion hazards.
(a) Application. (1) This section applies to the following:
(i) A process which involves a chemical at or above the specified threshold quantities listed in
appendix A to this section;
(ii) A process which involves a Category 1 flammable gas (as defined in 1910.1200(c)) or a
flammable liquid with a flashpoint below 100 °F (37.8 °C) on site in one location, in a quantity of 10,000
pounds (4535.9 kg) or more except for:
(A) Hydrocarbon fuels used solely for workplace consumption as a fuel (e.g., propane used for
comfort heating, gasoline for vehicle refueling), if such fuels are not a part of a process containing
another highly hazardous chemical covered by this standard;
(B) Flammable liquids with a flashpoint below 100 °F (37.8 °C) stored in atmospheric tanks or
transferred which are kept below their normal boiling point without benefit of chilling or refrigeration.
(2) This section does not apply to:
(i) Retail facilities;
(ii) Oil or gas well drilling or servicing operations; or,
(iii) Normally unoccupied remote facilities.
(b) Definitions. Atmospheric tank means a storage tank which has been designed to operate at
pressures from atmospheric through 0.5 p.s.i.g. (pounds per square inch gauge, 3.45 Kpa).
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Boiling point means the boiling point of a liquid at a pressure of 14.7 pounds per square inch
absolute (p.s.i.a.) (760 mm.). For the purposes of this section, where an accurate boiling point is
unavailable for the material in question, or for mixtures which do not have a constant boiling point, the 10
percent point of a distillation performed in accordance with the Standard Method of Test for Distillation
of Petroleum Products, ASTM D-86-62, which is incorporated by reference as specified in §1910.6, may
be used as the boiling point of the liquid.
Catastrophic release means a major uncontrolled emission, fire, or explosion, involving one or more
highly hazardous chemicals, that presents serious danger to employees in the workplace.
Facility means the buildings, containers or equipment which contain a process.
Highly hazardous chemical means a substance possessing toxic, reactive, flammable, or explosive
properties and specified by paragraph (a)(1) of this section.
Hot work means work involving electric or gas welding, cutting, brazing, or similar flame or sparkproducing operations.
Normally unoccupied remote facility means a facility which is operated, maintained or serviced by
employees who visit the facility only periodically to check its operation and to perform necessary
operating or maintenance tasks. No employees are permanently stationed at the facility.
Facilities meeting this definition are not contiguous with, and must be geographically remote from
all other buildings, processes or persons.
Process means any activity involving a highly hazardous chemical including any use, storage,
manufacturing, handling, or the on-site movement of such chemicals, or combination of these activities.
For purposes of this definition, any group of vessels which are interconnected and separate vessels which
are located such that a highly hazardous chemical could be involved in a potential release shall be
considered a single process.
Replacement in kind means a replacement which satisfies the design specification.
Trade secret means any confidential formula, pattern, process, device, information or compilation of
information that is used in an employer's business, and that gives the employer an opportunity to obtain
an advantage over competitors who do not know or use it. See Appendix E to §1910.1200—Definition of
a Trade Secret (which sets out the criteria to be used in evaluating trade secrets).
(c) Employee participation. (1) Employers shall develop a written plan of action regarding the
implementation of the employee participation required by this paragraph.
(2) Employers shall consult with employees and their representatives on the conduct and
development of process hazards analyses and on the development of the other elements of process safety
management in this standard.
(3) Employers shall provide to employees and their representatives access to process hazard
analyses and to all other information required to be developed under this standard.
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(d) Process safety information. In accordance with the schedule set forth in paragraph (e)(1) of this
section, the employer shall complete a compilation of written process safety information before
conducting any process hazard analysis required by the standard. The compilation of written process
safety information is to enable the employer and the employees involved in operating the process to
identify and understand the hazards posed by those processes involving highly hazardous chemicals. This
process safety information shall include information pertaining to the hazards of the highly hazardous
chemicals used or produced by the process, information pertaining to the technology of the process, and
information pertaining to the equipment in the process.
(1) Information pertaining to the hazards of the highly hazardous chemicals in the process. This
information shall consist of at least the following:
(i) Toxicity information;
(ii) Permissible exposure limits;
(iii) Physical data;
(iv) Reactivity data:
(v) Corrosivity data;
(vi) Thermal and chemical stability data; and
(vii) Hazardous effects of inadvertent mixing of different materials that could foreseeably occur.
NOTE: Safety data sheets meeting the requirements of 29 CFR 1910.1200(g) may be used to comply
with this requirement to the extent they contain the information required by this subparagraph.
(2) Information pertaining to the technology of the process. (i) Information concerning the
technology of the process shall include at least the following:
(A) A block flow diagram or simplified process flow diagram (see appendix B to this section);
(B) Process chemistry;
(C) Maximum intended inventory;
(D) Safe upper and lower limits for such items as temperatures, pressures, flows or compositions;
and,
(E) An evaluation of the consequences of deviations, including those affecting the safety and health
of employees.
(ii) Where the original technical information no longer exists, such information may be developed in
conjunction with the process hazard analysis in sufficient detail to support the analysis.
(3) Information pertaining to the equipment in the process. (i) Information pertaining to the
equipment in the process shall include:
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(A) Materials of construction;
(B) Piping and instrument diagrams (P&ID's);
(C) Electrical classification;
(D) Relief system design and design basis;
(E) Ventilation system design;
(F) Design codes and standards employed;
(G) Material and energy balances for processes built after May 26, 1992; and,
(H) Safety systems (e.g. interlocks, detection or suppression systems).
(ii) The employer shall document that equipment complies with recognized and generally accepted
good engineering practices.
(iii) For existing equipment designed and constructed in accordance with codes, standards, or
practices that are no longer in general use, the employer shall determine and document that the equipment
is designed, maintained, inspected, tested, and operating in a safe manner.
(e) Process hazard analysis. (1) The employer shall perform an initial process hazard analysis
(hazard evaluation) on processes covered by this standard. The process hazard analysis shall be
appropriate to the complexity of the process and shall identify, evaluate, and control the hazards involved
in the process. Employers shall determine and document the priority order for conducting process hazard
analyses based on a rationale which includes such considerations as extent of the process hazards, number
of potentially affected employees, age of the process, and operating history of the process. The process
hazard analysis shall be conducted as soon as possible, but not later than the following schedule:
(i) No less than 25 percent of the initial process hazards analyses shall be completed by May 26,
1994;
(ii) No less than 50 percent of the initial process hazards analyses shall be completed by May 26,
1995;
(iii) No less than 75 percent of the initial process hazards analyses shall be completed by May 26,
1996;
(iv) All initial process hazards analyses shall be completed by May 26, 1997.
(v) Process hazards analyses completed after May 26, 1987 which meet the requirements of this
paragraph are acceptable as initial process hazards analyses. These process hazard analyses shall be
updated and revalidated, based on their completion date, in accordance with paragraph (e)(6) of this
section.
(2) The employer shall use one or more of the following methodologies that are appropriate to
determine and evaluate the hazards of the process being analyzed.
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(i) What-If;
(ii) Checklist;
(iii) What-If/Checklist;
(iv) Hazard and Operability Study (HAZOP):
(v) Failure Mode and Effects Analysis (FMEA);
(vi) Fault Tree Analysis; or
(vii) An appropriate equivalent methodology.
(3) The process hazard analysis shall address:
(i) The hazards of the process;
(ii) The identification of any previous incident which had a likely potential for catastrophic
consequences in the workplace;
(iii) Engineering and administrative controls applicable to the hazards and their interrelationships
such as appropriate application of detection methodologies to provide early warning of releases.
(Acceptable detection methods might include process monitoring and control instrumentation with
alarms, and detection hardware such as hydrocarbon sensors.);
(iv) Consequences of failure of engineering and administrative controls;
(v) Facility siting;
(vi) Human factors; and
(vii) A qualitative evaluation of a range of the possible safety and health effects of failure of controls
on employees in the workplace.
(4) The process hazard analysis shall be performed by a team with expertise in engineering and
process operations, and the team shall include at least one employee who has experience and knowledge
specific to the process being evaluated. Also, one member of the team must be knowledgeable in the
specific process hazard analysis methodology being used.
(5) The employer shall establish a system to promptly address the team's findings and
recommendations; assure that the recommendations are resolved in a timely manner and that the
resolution is documented; document what actions are to be taken; complete actions as soon as possible;
develop a written schedule of when these actions are to be completed; communicate the actions to
operating, maintenance and other employees whose work assignments are in the process and who may be
affected by the recommendations or actions.
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(6) At least every five (5) years after the completion of the initial process hazard analysis, the
process hazard analysis shall be updated and revalidated by a team meeting the requirements in paragraph
(e)(4) of this section, to assure that the process hazard analysis is consistent with the current process.
(7) Employers shall retain process hazards analyses and updates or revalidations for each process
covered by this section, as well as the documented resolution of recommendations described in paragraph
(e)(5) of this section for the life of the process.
(f) Operating procedures (1) The employer shall develop and implement written operating
procedures that provide clear instructions for safely conducting activities involved in each covered
process consistent with the process safety information and shall address at least the following elements.
(i) Steps for each operating phase:
(A) Initial startup;
(B) Normal operations;
(C) Temporary operations;
(D) Emergency shutdown including the conditions under which emergency shutdown is required,
and the assignment of shutdown responsibility to qualified operators to ensure that emergency shutdown
is executed in a safe and timely manner.
(E) Emergency Operations;
(F) Normal shutdown; and,
(G) Startup following a turnaround, or after an emergency shutdown.
(ii) Operating limits:
(A) Consequences of deviation; and
(B) Steps required to correct or avoid deviation.
(iii) Safety and health considerations:
(A) Properties of, and hazards presented by, the chemicals used in the process;
(B) Precautions necessary to prevent exposure, including engineering controls, administrative
controls, and personal protective equipment;
(C) Control measures to be taken if physical contact or airborne exposure occurs;
(D) Quality control for raw materials and control of hazardous chemical inventory levels; and,
(E) Any special or unique hazards.
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(iv) Safety systems and their functions.
(2) Operating procedures shall be readily accessible to employees who work in or maintain a
process.
(3) The operating procedures shall be reviewed as often as necessary to assure that they reflect
current operating practice, including changes that result from changes in process chemicals, technology,
and equipment, and changes to facilities. The employer shall certify annually that these operating
procedures are current and accurate.
(4) The employer shall develop and implement safe work practices to provide for the control of
hazards during operations such as lockout/tagout; confined space entry; opening process equipment or
piping; and control over entrance into a facility by maintenance, contractor, laboratory, or other support
personnel. These safe work practices shall apply to employees and contractor employees.
(g) Training—(1) Initial training. (i) Each employee presently involved in operating a process, and
each employee before being involved in operating a newly assigned process, shall be trained in an
overview of the process and in the operating procedures as specified in paragraph (f) of this section. The
training shall include emphasis on the specific safety and health hazards, emergency operations including
shutdown, and safe work practices applicable to the employee's job tasks.
(ii) In lieu of initial training for those employees already involved in operating a process on May 26,
1992, an employer may certify in writing that the employee has the required knowledge, skills, and
abilities to safely carry out the duties and responsibilities as specified in the operating procedures.
(2) Refresher training. Refresher training shall be provided at least every three years, and more often
if necessary, to each employee involved in operating a process to assure that the employee understands
and adheres to the current operating procedures of the process. The employer, in consultation with the
employees involved in operating the process, shall determine the appropriate frequency of refresher
training.
(3) Training documentation. The employer shall ascertain that each employee involved in operating
a process has received and understood the training required by this paragraph. The employer shall prepare
a record which contains the identity of the employee, the date of training, and the means used to verify
that the employee understood the training.
(h) Contractors—(1) Application. This paragraph applies to contractors performing maintenance or
repair, turnaround, major renovation, or specialty work on or adjacent to a covered process. It does not
apply to contractors providing incidental services which do not influence process safety, such as janitorial
work, food and drink services, laundry, delivery or other supply services.
(2) Employer responsibilities. (i) The employer, when selecting a contractor, shall obtain and
evaluate information regarding the contract employer's safety performance and programs.
(ii) The employer shall inform contract employers of the known potential fire, explosion, or toxic
release hazards related to the contractor's work and the process.
(iii) The employer shall explain to contract employers the applicable provisions of the emergency
action plan required by paragraph (n) of this section.
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(iv) The employer shall develop and implement safe work practices consistent with paragraph (f)(4)
of this section, to control the entrance, presence and exit of contract employers and contract employees in
covered process areas.
(v) The employer shall periodically evaluate the performance of contract employers in fulfilling
their obligations as specified in paragraph (h)(3) of this section.
(vi) The employer shall maintain a contract employee injury and illness log related to the
contractor's work in process areas.
(3) Contract employer responsibilities. (i) The contract employer shall assure that each contract
employee is trained in the work practices necessary to safely perform his/her job.
(ii) The contract employer shall assure that each contract employee is instructed in the known
potential fire, explosion, or toxic release hazards related to his/her job and the process, and the applicable
provisions of the emergency action plan.
(iii) The contract employer shall document that each contract employee has received and understood
the training required by this paragraph. The contract employer shall prepare a record which contains the
identity of the contract employee, the date of training, and the means used to verify that the employee
understood the training.
(iv) The contract employer shall assure that each contract employee follows the safety rules of the
facility including the safe work practices required by paragraph (f)(4) of this section.
(v) The contract employer shall advise the employer of any unique hazards presented by the contract
employer's work, or of any hazards found by the contract employer's work.
(i) Pre-startup safety review. (1) The employer shall perform a pre-startup safety review for new
facilities and for modified facilities when the modification is significant enough to require a change in the
process safety information.
(2) The pre-startup safety review shall confirm that prior to the introduction of highly hazardous
chemicals to a process:
(i) Construction and equipment is in accordance with design specifications;
(ii) Safety, operating, maintenance, and emergency procedures are in place and are adequate;
(iii) For new facilities, a process hazard analysis has been performed and recommendations have
been resolved or implemented before startup; and modified facilities meet the requirements contained in
management of change, paragraph (l).
(iv) Training of each employee involved in operating a process has been completed.
(j) Mechanical integrity—(1) Application. Paragraphs (j)(2) through (j)(6) of this section apply to
the following process equipment:
(i) Pressure vessels and storage tanks;
8
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(ii) Piping systems (including piping components such as valves);
(iii) Relief and vent systems and devices;
(iv) Emergency shutdown systems;
(v) Controls (including monitoring devices and sensors, alarms, and interlocks) and,
(vi) Pumps.
(2) Written procedures. The employer shall establish and implement written procedures to maintain
the on-going integrity of process equipment.
(3) Training for process maintenance activities. The employer shall train each employee involved in
maintaining the on-going integrity of process equipment in an overview of that process and its hazards
and in the procedures applicable to the employee's job tasks to assure that the employee can perform the
job tasks in a safe manner.
(4) Inspection and testing. (i) Inspections and tests shall be performed on process equipment.
(ii) Inspection and testing procedures shall follow recognized and generally accepted good
engineering practices.
(iii) The frequency of inspections and tests of process equipment shall be consistent with applicable
manufacturers' recommendations and good engineering practices, and more frequently if determined to be
necessary by prior operating experience.
(iv) The employer shall document each inspection and test that has been performed on process
equipment. The documentation shall identify the date of the inspection or test, the name of the person
who performed the inspection or test, the serial number or other identifier of the equipment on which the
inspection or test was performed, a description of the inspection or test performed, and the results of the
inspection or test.
(5) Equipment deficiencies. The employer shall correct deficiencies in equipment that are outside
acceptable limits (defined by the process safety information in paragraph (d) of this section) before
further use or in a safe and timely manner when necessary means are taken to assure safe operation.
(6) Quality assurance. (i) In the construction of new plants and equipment, the employer shall assure
that equipment as it is fabricated is suitable for the process application for which they will be used.
(ii) Appropriate checks and inspections shall be performed to assure that equipment is installed
properly and consistent with design specifications and the manufacturer's instructions.
(iii) The employer shall assure that maintenance materials, spare parts and equipment are suitable
for the process application for which they will be used.
(k) Hot work permit. (1) The employer shall issue a hot work permit for hot work operations
conducted on or near a covered process.
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(2) The permit shall document that the fire prevention and protection requirements in 29 CFR
1910.252(a) have been implemented prior to beginning the hot work operations; it shall indicate the
date(s) authorized for hot work; and identify the object on which hot work is to be performed. The permit
shall be kept on file until completion of the hot work operations.
(l) Management of change. (1) The employer shall establish and implement written procedures to
manage changes (except for “replacements in kind”) to process chemicals, technology, equipment, and
procedures; and, changes to facilities that affect a covered process.
(2) The procedures shall assure that the following considerations are addressed prior to any change:
(i) The technical basis for the proposed change;
(ii) Impact of change on safety and health;
(iii) Modifications to operating procedures;
(iv) Necessary time period for the change; and,
(v) Authorization requirements for the proposed change.
(3) Employees involved in operating a process and maintenance and contract employees whose job
tasks will be affected by a change in the process shall be informed of, and trained in, the change prior to
start-up of the process or affected part of the process.
(4) If a change covered by this paragraph results in a change in the process safety information
required by paragraph (d) of this section, such information shall be updated accordingly.
(5) If a change covered by this paragraph results in a change in the operating procedures or practices
required by paragraph (f) of this section, such procedures or practices shall be updated accordingly.
(m) Incident investigation. (1) The employer shall investigate each incident which resulted in, or
could reasonably have resulted in a catastrophic release of highly hazardous chemical in the workplace.
(2) An incident investigation shall be initiated as promptly as possible, but not later than 48 hours
following the incident.
(3) An incident investigation team shall be established and consist of at least one person
knowledgeable in the process involved, including a contract employee if the incident involved work of the
contractor, and other persons with appropriate knowledge and experience to thoroughly investigate and
analyze the incident.
(4) A report shall be prepared at the conclusion of the investigation which includes at a minimum:
(i) Date of incident;
(ii) Date investigation began;
(iii) A description of the incident;
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(iv) The factors that contributed to the incident; and,
(v) Any recommendations resulting from the investigation.
(5) The employer shall establish a system to promptly address and resolve the incident report
findings and recommendations. Resolutions and corrective actions shall be documented.
(6) The report shall be reviewed with all affected personnel whose job tasks are relevant to the
incident findings including contract employees where applicable.
(7) Incident investigation reports shall be retained for five years.
(n) Emergency planning and response. The employer shall establish and implement an emergency
action plan for the entire plant in accordance with the provisions of 29 CFR 1910.38. In addition, the
emergency action plan shall include procedures for handling small releases. Employers covered under this
standard may also be subject to the hazardous waste and emergency response provisions contained in 29
CFR 1910.120 (a), (p) and (q).
(o) Compliance Audits. (1) Employers shall certify that they have evaluated compliance with the
provisions of this section at least every three years to verify that the procedures and practices developed
under the standard are adequate and are being followed.
(2) The compliance audit shall be conducted by at least one person knowledgeable in the process.
(3) A report of the findings of the audit shall be developed.
(4) The employer shall promptly determine and document an appropriate response to each of the
findings of the compliance audit, and document that deficiencies have been corrected.
(5) Employers shall retain the two (2) most recent compliance audit reports.
(p) Trade secrets. (1) Employers shall make all information necessary to comply with the section
available to those persons responsible for compiling the process safety information (required by
paragraph (d) of this section), those assisting in the development of the process hazard analysis (required
by paragraph (e) of this section), those responsible for developing the operating procedures (required by
paragraph (f) of this section), and those involved in incident investigations (required by paragraph (m) of
this section), emergency planning and response (paragraph (n) of this section) and compliance audits
(paragraph (o) of this section) without regard to possible trade secret status of such information.
(2) Nothing in this paragraph shall preclude the employer from requiring the persons to whom the
information is made available under paragraph (p)(1) of this section to enter into confidentiality
agreements not to disclose the information as set forth in 29 CFR 1910.1200.
(3) Subject to the rules and procedures set forth in 29 CFR 1910.1200(i)(1) through
1910.1200(i)(12), employees and their designated representatives shall have access to trade secret
information contained within the process hazard analysis and other documents required to be developed
by this standard.
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APPENDIX A TO §1910.119—LIST OF HIGHLY HAZARDOUS CHEMICALS, TOXICS AND REACTIVES
(MANDATORY)
This appendix contains a listing of toxic and reactive highly hazardous chemicals which present a
potential for a catastrophic event at or above the threshold quantity.
CHEMICAL name
Acetaldehyde

CAS*

TQ**

75-07-0 2500

Acrolein (2-Propenal)

107-02-8

150

Acrylyl Chloride

814-68-6

250

Allyl Chloride

107-05-1 1000

Allylamine

107-11-9 1000

Alkylaluminums

Varies 5000

Ammonia, Anhydrous

7664-41-7 10000

Ammonia solutions (>44% ammonia by weight)

7664-41-7 15000

Ammonium Perchlorate

7790-98-9 7500

Ammonium Permanganate

7787-36-2 7500

Arsine (also called Arsenic Hydride)

7784-42-1

100

542-88-1

100

Bis(Chloromethyl) Ether
Boron Trichloride

10294-34-5 2500

Boron Trifluoride

7637-07-2

Bromine

7726-95-6 1500

Bromine Chloride

250

13863-41-7 1500

Bromine Pentafluoride

7789-30-2 2500

Bromine Trifluoride

7787-71-5 15000

3-Bromopropyne (also called Propargyl Bromide)
Butyl Hydroperoxide (Tertiary)
Butyl Perbenzoate (Tertiary)
Carbonyl Chloride (see Phosgene)
Carbonyl Fluoride

106-96-7

100

75-91-2 5000
614-45-9 7500
75-44-5

100

353-50-4 2500

Cellulose Nitrate (concentration >12.6% nitrogen

9004-70-0 2500

Chlorine

7782-50-5 1500

Chlorine Dioxide

10049-04-4 1000

Chlorine Pentrafluoride

13637-63-3 1000
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Chlorine Trifluoride

7790-91-2 1000

Chlorodiethylaluminum (also called Diethylaluminum Chloride)

96-10-6 5000

1-Chloro-2,4-Dinitrobenzene

97-00-7 5000

Chloromethyl Methyl Ether
Chloropicrin

107-30-2

500

76-06-2

500

Chloropicrin and Methyl Bromide mixture

None 1500

Chloropicrin and Methyl Chloride mixture

None 1500

Cumene Hydroperoxide

80-15-9 5000

Cyanogen

460-19-5 2500

Cyanogen Chloride

506-77-4

500

Cyanuric Fluoride

675-14-9

100

Diacetyl Peroxide (Concentration >70%)

110-22-5 5000

Diazomethane

334-88-3

Dibenzoyl Peroxide
Diborane
Dibutyl Peroxide (Tertiary)

500

94-36-0 7500
19287-45-7

100

110-05-4 5000

Dichloro Acetylene

7572-29-4

250

Dichlorosilane

4109-96-0 2500

Diethylzinc

557-20-0 10000

Diisopropyl Peroxydicarbonate

105-64-6 7500

Dilaluroyl Peroxide

105-74-8 7500

Dimethyldichlorosilane

75-78-5 1000

Dimethylhydrazine, 1,1-

57-14-7 1000

Dimethylamine, Anhydrous
2,4-Dinitroaniline
Ethyl Methyl Ketone Peroxide (also Methyl Ethyl Ketone Peroxide; concentration
>60%)

124-40-3 2500
97-02-9 5000
1338-23-4 5000

Ethyl Nitrite

109-95-5 5000

Ethylamine

75-04-7 7500

Ethylene Fluorohydrin

371-62-0

100

Ethylene Oxide

75-21-8 5000

Ethyleneimine

151-56-4 1000
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Fluorine
Formaldehyde (Formalin)

7782-41-4 1000
50-00-0 1000

Furan

110-00-9

500

Hexafluoroacetone

684-16-2 5000

Hydrochloric Acid, Anhydrous

7647-01-0 5000

Hydrofluoric Acid, Anhydrous

7664-39-3 1000

Hydrogen Bromide

10035-10-6 5000

Hydrogen Chloride

7647-01-0 5000

Hydrogen Cyanide, Anhydrous

74-90-8 1000

Hydrogen Fluoride

7664-39-3 1000

Hydrogen Peroxide (52% by weight or greater)

7722-84-1 7500

Hydrogen Selenide

7783-07-5

Hydrogen Sulfide

7783-06-4 1500

Hydroxylamine

7803-49-8 2500

Iron, Pentacarbonyl
Isopropylamine
Ketene
Methacrylaldehyde
Methacryloyl Chloride
Methacryloyloxyethyl Isocyanate
Methyl Acrylonitrile

13463-40-6

150

250

75-31-0 5000
463-51-4

100

78-85-3 1000
920-46-7

150

30674-80-7

100

126-98-7

250

Methylamine, Anhydrous

74-89-5 1000

Methyl Bromide

74-83-9 2500

Methyl Chloride

74-87-3 15000

Methyl Chloroformate

79-22-1

Methyl Ethyl Ketone Peroxide (concentration >60%)

500

1338-23-4 5000

Methyl Fluoroacetate

453-18-9

100

Methyl Fluorosulfate

421-20-5

100

Methyl Hydrazine

60-34-4

100

Methyl Iodide

74-88-4 7500

Methyl Isocyanate
Methyl Mercaptan

624-83-9

250

74-93-1 5000
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Methyl Vinyl Ketone

79-84-4

100

Methyltrichlorosilane

75-79-6

500

Nickel Carbonly (Nickel Tetracarbonyl)

13463-39-3

150

Nitric Acid (94.5% by weight or greater)

7697-37-2

500

10102-43-9

250

Nitric Oxide
Nitroaniline (para Nitroaniline
Nitromethane

100-01-6 5000
75-52-5 2500

Nitrogen Dioxide

10102-44-0

250

Nitrogen Oxides (NO; NO2; N204; N203)

10102-44-0

250

Nitrogen Tetroxide (also called Nitrogen Peroxide)

10544-72-6

250

Nitrogen Trifluoride
Nitrogen Trioxide
Oleum (65% to 80% by weight; also called Fuming Sulfuric Acid)
Osmium Tetroxide

7783-54-2 5000
10544-73-7

250

8014-95-7 1,000
20816-12-0

100

7783-41-7

100

Ozone

10028-15-6

100

Pentaborane

19624-22-7

100

Oxygen Difluoride (Fluorine Monoxide)

Peracetic Acid (concentration >60% Acetic Acid; also called Peroxyacetic Acid)
Perchloric Acid (concentration >60% by weight)
Perchloromethyl Mercaptan
Perchloryl Fluoride

79-21-0 1000
7601-90-3 5000
594-42-3

150

7616-94-6 5000

Peroxyacetic Acid (concentration >60% Acetic Acid; also called Peracetic Acid)

79-21-0 1000

Phosgene (also called Carbonyl Chloride)

75-44-5

100

7803-51-2

100

Phosphine (Hydrogen Phosphide)
Phosphorus Oxychloride (also called Phosphoryl Chloride)
Phosphorus Trichloride
Phosphoryl Chloride (also called Phosphorus Oxychloride)
Propargyl Bromide
Propyl Nitrate
Sarin

10025-87-3 1000
7719-12-2 1000
10025-87-3 1000
106-96-7

100

627-3-4 2500
107-44-8

100

Selenium Hexafluoride

7783-79-1 1000

Stibine (Antimony Hydride)

7803-52-3

500
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Sulfur Dioxide (liquid)

7446-09-5 1000

Sulfur Pentafluoride

5714-22-7

250

Sulfur Tetrafluoride

7783-60-0

250

Sulfur Trioxide (also called Sulfuric Anhydride)

7446-11-9 1000

Sulfuric Anhydride (also called Sulfur Trioxide)

7446-11-9 1000

Tellurium Hexafluoride

7783-80-4

Tetrafluoroethylene
Tetrafluorohydrazine

250

116-14-3 5000
10036-47-2 5000

Tetramethyl Lead

75-74-1 1000

Thionyl Chloride

7719-09-7

250

Trichloro (chloromethyl) Silane

1558-25-4

100

Trichloro (dichlorophenyl) Silane

27137-85-5 2500

Trichlorosilane

10025-78-2 5000

Trifluorochloroethylene
Trimethyoxysilane

79-38-9 10000
2487-90-3 1500

*Chemical Abstract Service Number.
**Threshold Quantity in Pounds (Amount necessary to be covered by this standard).
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APPENDIX B TO §1910.119—BLOCK FLOW DIAGRAM AND SIMPLIFIED PROCESS FLOW DIAGRAM
(NONMANDATORY)
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APPENDIX C TO §1910.119—COMPLIANCE GUIDELINES AND RECOMMENDATIONS FOR PROCESS SAFETY
MANAGEMENT (NONMANDATORY)
This appendix serves as a nonmandatory guideline to assist employers and employees in complying
with the requirements of this section, as well as provides other helpful recommendations and information.
Examples presented in this appendix are not the only means of achieving the performance goals in the
standard. This appendix neither adds nor detracts from the requirements of the standard.
1. Introduction to Process Safety Management. The major objective of process safety management
of highly hazardous chemicals is to prevent unwanted releases of hazardous chemicals especially into
locations which could expose employees and others to serious hazards. An effective process safety
management program requires a systematic approach to evaluating the whole process. Using this
approach the process design, process technology, operational and maintenance activities and procedures,
nonroutine activities and procedures, emergency preparedness plans and procedures, training programs,
and other elements which impact the process are all considered in the evaluation. The various lines of
defense that have been incorporated into the design and operation of the process to prevent or mitigate the
release of hazardous chemicals need to be evaluated and strengthened to assure their effectiveness at each
level. Process safety management is the proactive identification, evaluation and mitigation or prevention
of chemical releases that could occur as a result of failures in process, procedures or equipment.
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The process safety management standard targets highly hazardous chemicals that have the potential
to cause a catastrophic incident. This standard as a whole is to aid employers in their efforts to prevent or
mitigate episodic chemical releases that could lead to a catastrophe in the workplace and possibly to the
surrounding community. To control these types of hazards, employers need to develop the necessary
expertise, experiences, judgement and proactive initiative within their workforce to properly implement
and maintain an effective process safety management program as envisioned in the OSHA standard. This
OSHA standard is required by the Clean Air Act Amendments as is the Environmental Protection
Agency's Risk Management Plan. Employers, who merge the two sets of requirements into their process
safety management program, will better assure full compliance with each as well as enhancing their
relationship with the local community.
While OSHA believes process safety management will have a positive effect on the safety of
employees in workplaces and also offers other potential benefits to employers (increased productivity),
smaller businesses which may have limited resources available to them at this time, might consider
alternative avenues of decreasing the risks associated with highly hazardous chemicals at their
workplaces. One method which might be considered is the reduction in the inventory of the highly
hazardous chemical. This reduction in inventory will result in a reduction of the risk or potential for a
catastrophic incident. Also, employers including small employers may be able to establish more efficient
inventory control by reducing the quantities of highly hazardous chemicals on site below the established
threshold quantities. This reduction can be accomplished by ordering smaller shipments and maintaining
the minimum inventory necessary for efficient and safe operation. When reduced inventory is not
feasible, then the employer might consider dispersing inventory to several locations on site. Dispersing
storage into locations where a release in one location will not cause a release in another location is a
practical method to also reduce the risk or portential for catastrophic incidents.
2. Employee Involvement in Process Safety Management. Section 304 of the Clean Air Act
Amendments states that employers are to consult with their employees and their representatives regarding
the employers efforts in the development and implementation of the process safety management program
elements and hazard assessments. Section 304 also requires employers to train and educate their
employees and to inform affected employees of the findings from incident investigations required by the
process safety management program. Many employers, under their safety and health programs, have
already established means and methods to keep employees and their representatives informed about
relevant safety and health issues and employers may be able to adapt these practices and procedures to
meet their obligations under this standard. Employers who have not implemented an occupational safety
and health program may wish to form a safety and health committee of employees and management
representatives to help the employer meet the obligations specified by this standard. These committees
can become a significant ally in helping the employer to implement and maintain an effective process
safety management program for all employees.
3. Process Safety Information. Complete and accurate written information concerning process
chemicals, process technology, and process equipment is essential to an effective process safety
management program and to a process hazards analysis. The compiled information will be a necessary
resource to a variety of users including the team that will perform the process hazards analysis as required
under paragraph (e); those developing the training programs and the operating procedures; contractors
whose employees will be working with the process; those conducting the pre-startup reviews; local
emergency preparedness planners; and insurance and enforcement officials.
The information to be compiled about the chemicals, including process intermediates, needs to be
comprehensive enough for an accurate assessment of the fire and explosion characteristics, reactivity
hazards, the safety and health hazards to workers, and the corrosion and erosion effects on the process
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equipment and monitoring tools. Current safety data sheet (SDS) information can be used to help meet
this requirement which must be supplemented with process chemistry information including runaway
reaction and over pressure hazards if applicable.
Process technology information will be a part of the process safety information package and it is
expected that it will include diagrams of the type shown in appendix B of this section as well as employer
established criteria for maximum inventory levels for process chemicals; limits beyond which would be
considered upset conditions; and a qualitative estimate of the consequences or results of deviation that
could occur if operating beyond the established process limits. Employers are encouraged to use diagrams
which will help users understand the process.
A block flow diagram is used to show the major process equipment and interconnecting process
flow lines and show flow rates, stream composition, temperatures, and pressures when necessary for
clarity. The block flow diagram is a simplified diagram.
Process flow diagrams are more complex and will show all main flow streams including valves to
enhance the understanding of the process, as well as pressures and temperatures on all feed and product
lines within all major vessels, in and out of headers and heat exchangers, and points of pressure and
temperature control. Also, materials of construction information, pump capacities and pressure heads,
compressor horsepower and vessel design pressures and temperatures are shown when necessary for
clarity. In addition, major components of control loops are usually shown along with key utilities on
process flow diagrams.
Piping and instrument diagrams (P&IDs) may be the more appropriate type of diagrams to show
some of the above details and to display the information for the piping designer and engineering staff. The
P&IDs are to be used to describe the relationships between equipment and instrumentation as well as
other relevant information that will enhance clarity. Computer software programs which do P&IDs or
other diagrams useful to the information package, may be used to help meet this requirement.
The information pertaining to process equipment design must be documented. In other words, what
were the codes and standards relied on to establish good engineering practice. These codes and standards
are published by such organizations as the American Society of Mechanical Engineers, American
Petroleum Institute, American National Standards Institute, National Fire Protection Association,
American Society for Testing and Materials, National Board of Boiler and Pressure Vessel Inspectors,
National Association of Corrosion Engineers, American Society of Exchange Manufacturers Association,
and model building code groups.
In addition, various engineering societies issue technical reports which impact process design. For
example, the American Institute of Chemical Engineers has published technical reports on topics such as
two phase flow for venting devices. This type of technically recognized report would constitute good
engineering practice.
For existing equipment designed and constructed many years ago in accordance with the codes and
standards available at that time and no longer in general use today, the employer must document which
codes and standards were used and that the design and construction along with the testing, inspection and
operation are still suitable for the intended use. Where the process technology requires a design which
departs from the applicable codes and standards, the employer must document that the design and
construction is suitable for the intended purpose.
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4. Process Hazard Analysis. A process hazard analysis (PHA), sometimes called a process hazard
evaluation, is one of the most important elements of the process safety management program. A PHA is
an organized and systematic effort to identify and analyze the significance of potential hazards associated
with the processing or handling of highly hazardous chemicals. A PHA provides information which will
assist employers and employees in making decisions for improving safety and reducing the consequences
of unwanted or unplanned releases of hazardous chemicals. A PHA is directed toward analyzing potential
causes and consequences of fires, explosions, releases of toxic or flammable chemicals and major spills of
hazardous chemicals. The PHA focuses on equipment, instrumentation, utilities, human actions (routine
and nonroutine), and external factors that might impact the process. These considerations assist in
determining the hazards and potential failure points or failure modes in a process.
The selection of a PHA methodology or technique will be influenced by many factors including the
amount of existing knowledge about the process. Is it a process that has been operated for a long period of
time with little or no innovation and extensive experience has been generated with its use? Or, is it a new
process or one which has been changed frequently by the inclusion of innovative features? Also, the size
and complexity of the process will influence the decision as to the appropriate PHA methodology to use.
All PHA methodologies are subject to certain limitations. For example, the checklist methodology works
well when the process is very stable and no changes are made, but it is not as effective when the process
has undergone extensive change. The checklist may miss the most recent changes and consequently the
changes would not be evaluated. Another limitation to be considered concerns the assumptions made by
the team or analyst. The PHA is dependent on good judgement and the assumptions made during the
study need to be documented and understood by the team and reviewer and kept for a future PHA.
The team conducting the PHA need to understand the methodology that is going to be used. A PHA
team can vary in size from two people to a number of people with varied operational and technical
backgrounds. Some team members may only be a part of the team for a limited time. The team leader
needs to be fully knowledgeable in the proper implementation of the PHA methodology that is to be used
and should be impartial in the evaluation. The other full or part time team members need to provide the
team with expertise in areas such as process technology, process design, operating procedures and
practices, including how the work is actually performed, alarms, emergency procedures, instrumentation,
maintenance procedures, both routine and nonroutine tasks, including how the tasks are authorized,
procurement of parts and supplies, safety and health, and any other relevant subject as the need dictates.
At least one team member must be familiar with the process.
The ideal team will have an intimate knowledge of the standards, codes, specifications and
regulations applicable to the process being studied. The selected team members need to be compatible and
the team leader needs to be able to manage the team, and the PHA study. The team needs to be able to
work together while benefiting from the expertise of others on the team or outside the team, to resolve
issues, and to forge a consensus on the findings of the study and recommendations.
The application of a PHA to a process may involve the use of different methodologies for various
parts of the process. For example, a process involving a series of unit operation of varying sizes,
complexities, and ages may use different methodologies and team members for each operation. Then the
conclusions can be integrated into one final study and evaluation. A more specific example is the use of a
checklist PHA for a standard boiler or heat exchanger and the use of a Hazard and Operability PHA for
the overall process. Also, for batch type processes like custom batch operations, a generic PHA of a
representative batch may be used where there are only small changes of monomer or other ingredient
ratios and the chemistry is documented for the full range and ratio of batch ingredients. Another process
that might consider using a generic type of PHA is a gas plant. Often these plants are simply moved from
site to site and therefore, a generic PHA may be used for these movable plants. Also, when an employer
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has several similar size gas plants and no sour gas is being processed at the site, then a generic PHA is
feasible as long as the variations of the individual sites are accounted for in the PHA. Finally, when an
employer has a large continuous process which has several control rooms for different portions of the
process such as for a distillation tower and a blending operation, the employer may wish to do each
segment separately and then integrate the final results.
Additionally, small businesses which are covered by this rule, will often have processes that have
less storage volume, less capacity, and less complicated than processes at a large facility. Therefore,
OSHA would anticipate that the less complex methodologies would be used to meet the process hazard
analysis criteria in the standard. These process hazard analyses can be done in less time and with a few
people being involved. A less complex process generally means that less data, P&IDs, and process
information is needed to perform a process hazard analysis.
Many small businesses have processes that are not unique, such as cold storage lockers or water
treatment facilities. Where employer associations have a number of members with such facilities, a
generic PHA, evolved from a checklist or what-if questions, could be developed and used by each
employer effectively to reflect his/her particular process; this would simplify compliance for them.
When the employer has a number of processes which require a PHA, the employer must set up a
priority system of which PHAs to conduct first. A preliminary or gross hazard analysis may be useful in
prioritizing the processes that the employer has determined are subject to coverage by the process safety
management standard. Consideration should first be given to those processes with the potential of
adversely affecting the largest number of employees. This prioritizing should consider the potential
severity of a chemical release, the number of potentially affected employees, the operating history of the
process such as the frequency of chemical releases, the age of the process and any other relevant factors.
These factors would suggest a ranking order and would suggest either using a weighing factor system or a
systematic ranking method. The use of a preliminary hazard analysis would assist an employer in
determining which process should be of the highest priority and thereby the employer would obtain the
greatest improvement in safety at the facility.
Detailed guidance on the content and application of process hazard analysis methodologies is
available from the American Institute of Chemical Engineers' Center for Chemical Process Safety (see
appendix D).
5. Operating Procedures and Practices. Operating procedures describe tasks to be performed, data
to be recorded, operating conditions to be maintained, samples to be collected, and safety and health
precautions to be taken. The procedures need to be technically accurate, understandable to employees,
and revised periodically to ensure that they reflect current operations. The process safety information
package is to be used as a resource to better assure that the operating procedures and practices are
consistent with the known hazards of the chemicals in the process and that the operating parameters are
accurate. Operating procedures should be reviewed by engineering staff and operating personnel to ensure
that they are accurate and provide practical instructions on how to actually carry out job duties safely.
Operating procedures will include specific instructions or details on what steps are to be taken or
followed in carrying out the stated procedures. These operating instructions for each procedure should
include the applicable safety precautions and should contain appropriate information on safety
implications. For example, the operating procedures addressing operating parameters will contain
operating instructions about pressure limits, temperature ranges, flow rates, what to do when an upset
condition occurs, what alarms and instruments are pertinent if an upset condition occurs, and other
subjects. Another example of using operating instructions to properly implement operating procedures is
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in starting up or shutting down the process. In these cases, different parameters will be required from
those of normal operation. These operating instructions need to clearly indicate the distinctions between
startup and normal operations such as the appropriate allowances for heating up a unit to reach the normal
operating parameters. Also the operating instructions need to describe the proper method for increasing
the temperature of the unit until the normal operating temperature parameters are achieved.
Computerized process control systems add complexity to operating instructions. These operating
instructions need to describe the logic of the software as well as the relationship between the equipment
and the control system; otherwise, it may not be apparent to the operator.
Operating procedures and instructions are important for training operating personnel. The operating
procedures are often viewed as the standard operating practices (SOPs) for operations. Control room
personnel and operating staff, in general, need to have a full understanding of operating procedures. If
workers are not fluent in English then procedures and instructions need to be prepared in a second
language understood by the workers. In addition, operating procedures need to be changed when there is a
change in the process as a result of the management of change procedures. The consequences of operating
procedure changes need to be fully evaluated and the information conveyed to the personnel. For
example, mechanical changes to the process made by the maintenance department (like changing a valve
from steel to brass or other subtle changes) need to be evaluated to determine if operating procedures and
practices also need to be changed. All management of change actions must be coordinated and integrated
with current operating procedures and operating personnel must be oriented to the changes in procedures
before the change is made. When the process is shut down in order to make a change, then the operating
procedures must be updated before startup of the process.
Training in how to handle upset conditions must be accomplished as well as what operating
personnel are to do in emergencies such as when a pump seal fails or a pipeline ruptures. Communication
between operating personnel and workers performing work within the process area, such as nonroutine
tasks, also must be maintained. The hazards of the tasks are to be conveyed to operating personnel in
accordance with established procedures and to those performing the actual tasks. When the work is
completed, operating personnel should be informed to provide closure on the job.
6. Employee Training. All employees, including maintenance and contractor employees, involved
with highly hazardous chemicals need to fully understand the safety and health hazards of the chemicals
and processes they work with for the protection of themselves, their fellow employees and the citizens of
nearby communities. Training conducted in compliance with §1910.1200, the Hazard Communication
standard, will help employees to be more knowledgeable about the chemicals they work with as well as
familiarize them with reading and understanding SDSs. However, additional training in subjects such as
operating procedures and safety work practices, emergency evacuation and response, safety procedures,
routine and nonroutine work authorization activities, and other areas pertinent to process safety and health
will need to be covered by an employer's training program.
In establishing their training programs, employers must clearly define the employees to be trained
and what subjects are to be covered in their training. Employers in setting up their training program will
need to clearly establish the goals and objectives they wish to achieve with the training that they provide
to their employees. The learning goals or objectives should be written in clear measurable terms before
the training begins. These goals and objectives need to be tailored to each of the specific training modules
or segments. Employers should describe the important actions and conditions under which the employee
will demonstrate competence or knowledge as well as what is acceptable performance.
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Hands-on-training where employees are able to use their senses beyond listening, will enhance
learning. For example, operating personnel, who will work in a control room or at control panels, would
benefit by being trained at a simulated control panel or panels. Upset conditions of various types could be
displayed on the simulator, and then the employee could go through the proper operating procedures to
bring the simulator panel back to the normal operating parameters. A training environment could be
created to help the trainee feel the full reality of the situation but, of course, under controlled conditions.
This realistic type of training can be very effective in teaching employees correct procedures while
allowing them to also see the consequences of what might happen if they do not follow established
operating procedures. Other training techniques using videos or on-the-job training can also be very
effective for teaching other job tasks, duties, or other important information. An effective training
program will allow the employee to fully participate in the training process and to practice their skill or
knowledge.
Employers need to periodically evaluate their training programs to see if the necessary skills,
knowledge, and routines are being properly understood and implemented by their trained employees. The
means or methods for evaluating the training should be developed along with the training program goals
and objectives. Training program evaluation will help employers to determine the amount of training their
employees understood, and whether the desired results were obtained. If, after the evaluation, it appears
that the trained employees are not at the level of knowledge and skill that was expected, the employer will
need to revise the training program, provide retraining, or provide more frequent refresher training
sessions until the deficiency is resolved. Those who conducted the training and those who received the
training should also be consulted as to how best to improve the training process. If there is a language
barrier, the language known to the trainees should be used to reinforce the training messages and
information.
Careful consideration must be given to assure that employees including maintenance and contract
employees receive current and updated training. For example, if changes are made to a process, impacted
employees must be trained in the changes and understand the effects of the changes on their job tasks
(e.g., any new operating procedures pertinent to their tasks). Additionally, as already discussed the
evaluation of the employee's absorption of training will certainly influence the need for training.
7. Contractors. Employers who use contractors to perform work in and around processes that
involve highly hazardous chemicals, will need to establish a screening process so that they hire and use
contractors who accomplish the desired job tasks without compromising the safety and health of
employees at a facility. For contractors, whose safety performance on the job is not known to the hiring
employer, the employer will need to obtain information on injury and illness rates and experience and
should obtain contractor references. Additionally, the employer must assure that the contractor has the
appropriate job skills, knowledge and certifications (such as for pressure vessel welders). Contractor work
methods and experiences should be evaluated. For example, does the contractor conducting demolition
work swing loads over operating processes or does the contractor avoid such hazards?
Maintaining a site injury and illness log for contractors is another method employers must use to
track and maintain current knowledge of work activities involving contract employees working on or
adjacent to covered processes. Injury and illness logs of both the employer's employees and contract
employees allow an employer to have full knowledge of process injury and illness experience. This log
will also contain information which will be of use to those auditing process safety management
compliance and those involved in incident investigations.
Contract employees must perform their work safely. Considering that contractors often perform very
specialized and potentially hazardous tasks such as confined space entry activities and nonroutine repair
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activities it is quite important that their activities be controlled while they are working on or near a
covered process. A permit system or work authorization system for these activities would also be helpful
to all affected employers. The use of a work authorization system keeps an employer informed of contract
employee activities, and as a benefit the employer will have better coordination and more management
control over the work being performed in the process area. A well run and well maintained process where
employee safety is fully recognized will benefit all of those who work in the facility whether they be
contract employees or employees of the owner.
8. Pre-Startup Safety. For new processes, the employer will find a PHA helpful in improving the
design and construction of the process from a reliability and quality point of view. The safe operation of
the new process will be enhanced by making use of the PHA recommendations before final installations
are completed. P&IDs are to be completed along with having the operating procedures in place and the
operating staff trained to run the process before startup. The initial startup procedures and normal
operating procedures need to be fully evaluated as part of the pre-startup review to assure a safe transfer
into the normal operating mode for meeting the process parameters.
For existing processes that have been shutdown for turnaround, or modification, etc., the employer
must assure that any changes other than “replacement in kind” made to the process during shutdown go
through the management of change procedures. P&IDs will need to be updated as necessary, as well as
operating procedures and instructions. If the changes made to the process during shutdown are significant
and impact the training program, then operating personnel as well as employees engaged in routine and
nonroutine work in the process area may need some refresher or additional training in light of the
changes. Any incident investigation recommendations, compliance audits or PHA recommendations need
to be reviewed as well to see what impacts they may have on the process before beginning the startup.
9. Mechanical Integrity. Employers will need to review their maintenance programs and schedules
to see if there are areas where “breakdown” maintenance is used rather than an on-going mechanical
integrity program. Equipment used to process, store, or handle highly hazardous chemicals needs to be
designed, constructed, installed and maintained to minimize the risk of releases of such chemicals. This
requires that a mechanical integrity program be in place to assure the continued integrity of process
equipment. Elements of a mechanical integrity program include the identification and categorization of
equipment and instrumentation, inspections and tests, testing and inspection frequencies, development of
maintenance procedures, training of maintenance personnel, the establishment of criteria for acceptable
test results, documentation of test and inspection results, and documentation of manufacturer
recommendations as to meantime to failure for equipment and instrumentation.
The first line of defense an employer has available is to operate and maintain the process as
designed, and to keep the chemicals contained. This line of defense is backed up by the next line of
defense which is the controlled release of chemicals through venting to scrubbers or flares, or to surge or
overflow tanks which are designed to receive such chemicals, etc. These lines of defense are the primary
lines of defense or means to prevent unwanted releases. The secondary lines of defense would include
fixed fire protection systems like sprinklers, water spray, or deluge systems, monitor guns, etc., dikes,
designed drainage systems, and other systems which would control or mitigate hazardous chemicals once
an unwanted release occurs. These primary and secondary lines of defense are what the mechanical
integrity program needs to protect and strengthen these primary and secondary lines of defenses where
appropriate.
The first step of an effective mechanical integrity program is to compile and categorize a list of
process equipment and instrumentation for inclusion in the program. This list would include pressure
vessels, storage tanks, process piping, relief and vent systems, fire protection system components,
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emergency shutdown systems and alarms and interlocks and pumps. For the categorization of
instrumentation and the listed equipment the employer would prioritize which pieces of equipment
require closer scrutiny than others. Meantime to failure of various instrumentation and equipment parts
would be known from the manufacturers data or the employer's experience with the parts, which would
then influence the inspection and testing frequency and associated procedures. Also, applicable codes and
standards such as the National Board Inspection Code, or those from the American Society for Testing
and Material, American Petroleum Institute, National Fire Protection Association, American National
Standards Institute, American Society of Mechanical Engineers, and other groups, provide information to
help establish an effective testing and inspection frequency, as well as appropriate methodologies.
The applicable codes and standards provide criteria for external inspections for such items as
foundation and supports, anchor bolts, concrete or steel supports, guy wires, nozzles and sprinklers, pipe
hangers, grounding connections, protective coatings and insulation, and external metal surfaces of piping
and vessels, etc. These codes and standards also provide information on methodologies for internal
inspection, and a frequency formula based on the corrosion rate of the materials of construction. Also,
erosion both internal and external needs to be considered along with corrosion effects for piping and
valves. Where the corrosion rate is not known, a maximum inspection frequency is recommended, and
methods of developing the corrosion rate are available in the codes. Internal inspections need to cover
items such as vessel shell, bottom and head; metallic linings; nonmetallic linings; thickness measurements
for vessels and piping; inspection for erosion, corrosion, cracking and bulges; internal equipment like
trays, baffles, sensors and screens for erosion, corrosion or cracking and other deficiencies. Some of these
inspections may be performed by state of local government inspectors under state and local statutes.
However, each employer needs to develop procedures to ensure that tests and inspections are conducted
properly and that consistency is maintained even where different employees may be involved.
Appropriate training is to be provided to maintenance personnel to ensure that they understand the
preventive maintenance program procedures, safe practices, and the proper use amd application of special
equipment or unique tools that may be required. This training is part of the overall training program called
for in the standard.
A quality assurance system is needed to help ensure that the proper materials of construction are
used, that fabrication and inspection procedures are proper, and that installation procedures recognize
field installation concerns. The quality assurance program is an essential part of the mechanical integrity
program and will help to maintain the primary and secondary lines of defense that have been designed
into the process to prevent unwanted chemical releases or those which control or mitigate a release. “As
built” drawings, together with certifications of coded vessels and other equipment, and materials of
construction need to be verified and retained in the quality assurance documentation. Equipment
installation jobs need to be properly inspected in the field for use of proper materials and procedures and
to assure that qualified craftsmen are used to do the job. The use of appropriate gaskets, packing, bolts,
valves, lubricants and welding rods need to be verified in the field. Also procedures for installation of
safety devices need to be verified, such as the torque on the bolts on ruptured disc installations, uniform
torque on flange bolts, proper installation of pump seals, etc. If the quality of parts is a problem, it may be
appropriate to conduct audits of the equipment supplier's facilities to better assure proper purchases of
required equipment which is suitable for its intended service. Any changes in equipment that may become
necessary will need to go through the management of change procedures.
10. Nonroutine Work Authorizations. Nonroutine work which is conducted in process areas needs to
be controlled by the employer in a consistent manner. The hazards identified involving the work that is to
be accomplished must be communicated to those doing the work, but also to those operating personnel
whose work could affect the safety of the process. A work authorization notice or permit must have a
procedure that describes the steps the maintenance supervisor, contractor representative or other person
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needs to follow to obtain the necessary clearance to get the job started. The work authorization procedures
need to reference and coordinate, as applicable, lockout/tagout procedures, line breaking procedures,
confined space entry procedures and hot work authorizations. This procedure also needs to provide clear
steps to follow once the job is completed in order to provide closure for those that need to know the job is
now completed and equipment can be returned to normal.
11. Managing Change. To properly manage changes to process chemicals, technology, equipment
and facilities, one must define what is meant by change. In this process safety management standard,
change includes all modifications to equipment, procedures, raw materials and processing conditions
other than “replacement in kind”. These changes need to be properly managed by identifying and
reviewing them prior to implementation of the change. For example, the operating procedures contain the
operating parameters (pressure limits, temperature ranges, flow rates, etc.) and the importance of
operating within these limits. While the operator must have the flexibility to maintain safe operation
within the established parameters, any operation outside of these parameters requires review and approval
by a written management of change procedure.
Management of change covers such as changes in process technology and changes to equipment and
instrumentation. Changes in process technology can result from changes in production rates, raw
materials, experimentation, equipment unavailability, new equipment, new product development, change
in catalyst and changes in operating conditions to improve yield or quality. Equipment changes include
among others change in materials of construction, equipment specifications, piping pre-arrangements,
experimental equipment, computer program revisions and changes in alarms and interlocks. Employers
need to establish means and methods to detect both technical changes and mechanical changes.
Temporary changes have caused a number of catastrophes over the years, and employers need to
establish ways to detect temporary changes as well as those that are permanent. It is important that a time
limit for temporary changes be established and monitored since, without control, these changes may tend
to become permanent. Temporary changes are subject to the management of change provisions. In
addition, the management of change procedures are used to insure that the equipment and procedures are
returned to their original or designed conditions at the end of the temporary change. Proper
documentation and review of these changes is invaluable in assuring that the safety and health
considerations are being incorporated into the operating procedures and the process.
Employers may wish to develop a form or clearance sheet to facilitate the processing of changes
through the management of change procedures. A typical change form may include a description and the
purpose of the change, the technical basis for the change, safety and health considerations, documentation
of changes for the operating procedures, maintenance procedures, inspection and testing, P&IDs,
electrical classification, training and communications, pre-startup inspection, duration if a temporary
change, approvals and authorization. Where the impact of the change is minor and well understood, a
check list reviewed by an authorized person with proper communication to others who are affected may
be sufficient. However, for a more complex or significant design change, a hazard evaluation procedure
with approvals by operations, maintenance, and safety departments may be appropriate. Changes in
documents such as P&IDs, raw materials, operating procedures, mechanical integrity programs, electrical
classifications, etc., need to be noted so that these revisions can be made permanent when the drawings
and procedure manuals are updated. Copies of process changes need to be kept in an accessible location
to ensure that design changes are available to operating personnel as well as to PHA team members when
a PHA is being done or one is being updated.
12. Investigation of Incidents. Incident investigation is the process of identifying the underlying
causes of incidents and implementing steps to prevent similar events from occurring. The intent of an
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incident investigation is for employers to learn from past experiences and thus avoid repeating past
mistakes. The incidents for whicn OSHA expects employers to become aware and to investigate are the
types of events which result in or could reasonably have resulted in a catastrophic release. Some of the
events are sometimes referred to as “near misses,” meaning that a serious consequence did not occur, but
could have.
Employers need to develop in-house capability to investigate incidents that occur in their facilities.
A team needs to be assembled by the employer and trained in the techniques of investigation including
how to conduct interviews of witnesses, needed documentation and report writing. A multi-disciplinary
team is better able to gather the facts of the event and to analyze them and develop plausible scenarios as
to what happened, and why. Team members should be selected on the basis of their training, knowledge
and ability to contribute to a team effort to fully investigate the incident. Employees in the process area
where the incident occurred should be consulted, interviewed or made a member of the team. Their
knowledge of the events form a significant set of facts about the incident which occurred. The report, its
findings and recommendations are to be shared with those who can benefit from the information. The
cooperation of employees is essential to an effective incident investigation. The focus of the investigation
should be to obtain facts, and not to place blame. The team and the investigation process should clearly
deal with all involved individuals in a fair, open and consistent manner.
13. Emergency Preparedness. Each employer must address what actions employees are to take when
there is an unwanted release of highly hazardous chemicals. Emergency preparedness or the employer's
tertiary (third) lines of defense are those that will be relied on along with the secondary lines of defense
when the primary lines of defense which are used to prevent an unwanted release fail to stop the release.
Employers will need to decide if they want employees to handle and stop small or minor incidental
releases. Whether they wish to mobilize the available resources at the plant and have them brought to bear
on a more significant release. Or whether employers want their employees to evacuate the danger area
and promptly escape to a preplanned safe zone area, and allow the local community emergency response
organizations to handle the release. Or whether the employer wants to use some combination of these
actions. Employers will need to select how many different emergency preparedness or tertiary lines of
defense they plan to have and then develop the necessary plans and procedures, and appropriately train
employees in their emergency duties and responsibilities and then implement these lines of defense.
Employers at a minimum must have an emergency action plan which will facilitate the prompt
evacuation of employees due to an unwanted release of a highly hazardous chemical. This means that the
employer will have a plan that will be activated by an alarm system to alert employees when to evacuate
and, that employees who are physically impaired, will have the necessary support and assistance to get
them to the safe zone as well. The intent of these requirements is to alert and move employees to a safe
zone quickly. Delaying alarms or confusing alarms are to be avoided. The use of process control centers
or similar process buildings in the process area as safe areas is discouraged. Recent catastrophes have
shown that a large life loss has occurred in these structures because of where they have been sited and
because they are not necessarily designed to withstand over-pressures from shockwaves resulting from
explosions in the process area.
Unwanted incidental releases of highly hazardous chemicals in the process area must be addressed
by the employer as to what actions employees are to take. If the employer wants employees to evacuate
the area, then the emergency action plan will be activated. For outdoor processes where wind direction is
important for selecting the safe route to a refuge area, the employer should place a wind direction
indicator such as a wind sock or pennant at the highest point that can be seen throughout the process area.
Employees can move in the direction of cross wind to upwind to gain safe access to the refuge area by
knowing the wind direction.
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If the employer wants specific employees in the release area to control or stop the minor emergency
or incidental release, these actions must be planned for in advance and procedures developed and
implemented. Preplanning for handling incidental releases for minor emergencies in the process area
needs to be done, appropriate equipment for the hazards must be provided, and training conducted for
those employees who will perform the emergency work before they respond to handle an actual release.
The employer's training program, including the Hazard Communication standard training is to address the
training needs for employees who are expected to handle incidental or minor releases.
Preplanning for releases that are more serious than incidental releases is another important line of
defense to be used by the employer. When a serious release of a highly hazardous chemical occurs, the
employer through preplanning will have determined in advance what actions employees are to take. The
evacuation of the immediate release area and other areas as necessary would be accomplished under the
emergency action plan. If the employer wishes to use plant personnel such as a fire brigade, spill control
team, a hazardous materials team, or use employees to render aid to those in the immediate release area
and control or mitigate the incident, these actions are covered by §1910.120, the Hazardous Waste
Operations and Emergency Response (HAZWOPER) standard. If outside assistance is necessary, such as
through mutual aid agreements between employers or local government emergency response
organizations, these emergency responders are also covered by HAZWOPER. The safety and health
protections required for emergency responders are the responsibility of their employers and of the onscene incident commander.
Responders may be working under very hazardous conditions and therefore the objective is to have
them competently led by an on-scene incident commander and the commander's staff, properly equipped
to do their assigned work safely, and fully trained to carry out their duties safely before they respond to an
emergency. Drills, training exercises, or simulations with the local community emergency response
planners and responder organizations is one means to obtain better preparedness. This close cooperation
and coordination between plant and local community emergency preparedness managers will also aid the
employer in complying with the Environmental Protection Agency's Risk Management Plan criteria.
One effective way for medium to large facilities to enhance coordination and communication during
emergencies for on plant operations and with local community organizations is for employers to establish
and equip an emergency control center. The emergency control center would be sited in a safe zone area
so that it could be occupied throughout the duration of an emergency. The center would serve as the
major ccommunication link between the on-scene incident commander and plant or corporate
management as well as with the local community officials. The communication equipment in the
emergency control center should include a network to receive and transmit information by telephone,
radio or other means. It is important to have a backup communication network in case of power failure or
one communication means fails. The center should also be equipped with the plant layout and community
maps, utility drawings including fire water, emergency lighting, appropriate reference materials such as a
government agency notification list, company personnel phone list, SARA Title III reports and safety data
sheets, emergency plans and procedures manual, a listing with the location of emergency response
equipment, mutual aid information, and access to meteorological or weather condition data and any
dispersion modeling data.
14. Compliance Audits. Employers need to select a trained individual or assemble a trained team of
people to audit the process safety management system and program. A small process or plant may need
only one knowledgeable person to conduct an audit. The audit is to include an evaluation of the design
and effectiveness of the process safety management system and a field inspection of the safety and health
conditions and practices to verify that the employer's systems are effectively implemented. The audit
should be conducted or lead by a person knowledgeable in audit techniques and who is impartial towards
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the facility or area being audited. The essential elements of an audit program include planning, staffing,
conduting the audit, evaluation and corrective action, follow-up and documentation.
Planning in advance is essential to the success of the auditing process. Each employer needs to
establish the format, staffing, scheduling and verification methods prior to conducting the audit. The
format should be designed to provide the lead auditor with a procedure or checklist which details the
requirements of each section of the standard. The names of the audit team members should be listed as
part of the format as well. The checklist, if properly designed, could serve as the verification sheet which
provides the auditor with the necessary information to expedite the review and assure that no
requirements of the standard are omitted. This verification sheet format could also identify those elements
that will require evaluation or a response to correct deficiencies. This sheet could also be used for
developing the follow-up and documentation requirements.
The selection of effective audit team members is critical to the success of the program. Team
members should be chosen for their experience, knowledge, and training and should be familiar with the
processes and with auditing techniques, practices and procedures. The size of the team will vary
depending on the size and complexity of the process under consideration. For a large, complex, highly
instrumented plant, it may be desirable to have team members with expertise in process engineering and
design, process chemistry, instrumentation and computer controls, electrical hazards and classifications,
safety and health disciplines, maintenance, emergency preparedness, warehousing or shipping, and
process safety auditing. The team may use part-time members to provide for the depth of expertise
required as well as for what is actually done or followed, compared to what is written.
An effective audit includes a review of the relevant documentation and process safety information,
inspection of the physical facilities, and interviews with all levels of plant personnel. Utilizing the audit
procedure and checklist developed in the preplanning stage, the audit team can systematically analyze
compliance with the provisions of the standard and any other corporate policies that are relevant. For
example, the audit team will review all aspects of the training program as part of the overall audit. The
team will review the written training program for adequacy of content, frequency of training,
effectiveness of training in terms of its goals and objectives as well as to how it fits into meeting the
standard's requirements, documentation, etc. Through interviews, the team can determine the employee's
knowledge and awareness of the safety procedures, duties, rules, emergency response assignments, etc.
During the inspection, the team can observe actual practices such as safety and health policies,
procedures, and work authorization practices. This approach enables the team to identify deficiencies and
determine where corrective actions or improvements are necessary.
An audit is a technique used to gather sufficient facts and information, including statistical
information, to verify compliance with standards. Auditors should select as part of their preplanning a
sample size sufficient to give a degree of confidence that the audit reflects the level of compliance with
the standard. The audit team, through this systematic analysis, should document areas which require
corrective action as well as those areas where the process safety management system is effective and
working in an effective manner. This provides a record of the audit procedures and findings, and serves as
a baseline of operation data for future audits. It will assist future auditors in determining changes or trends
from previous audits.
Corrective action is one of the most important parts of the audit. It includes not only addressing the
identified deficiencies, but also planning, followup, and documentation. The corrective action process
normally begins with a management review of the audit findings. The purpose of this review is to
determine what actions are appropriate, and to establish priorities, timetables, resource allocations and
requirements and responsibilities. In some cases, corrective action may involve a simple change in
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procedure or minor maintenance effort to remedy the concern. Management of change procedures need to
be used, as appropriate, even for what may seem to be a minor change. Many of the deficiencies can be
acted on promptly, while some may require engineering studies or indepth review of actual procedures
and practices. There may be instances where no action is necessary and this is a valid response to an audit
finding. All actions taken, including an explanation where no action is taken on a finding, needs to be
documented as to what was done and why.
It is important to assure that each deficiency identified is addressed, the corrective action to be taken
noted, and the audit person or team responsible be properly documented by the employer. To control the
corrective action process, the employer should consider the use of a tracking system. This tracking system
might include periodic status reports shared with affected levels of management, specific reports such as
completion of an engineering study, and a final implementation report to provide closure for audit
findings that have been through management of change, if appropriate, and then shared with affected
employees and management. This type of tracking system provides the employer with the status of the
corrective action. It also provides the documentation required to verify that appropriate corrective actions
were taken on deficiencies identified in the audit.
APPENDIX D TO §1910.119—SOURCES OF FURTHER INFORMATION (NONMANDATORY)
1. Center for Chemical Process Safety, American Institute of Chemical Engineers, 345 East 47th
Street, New York, NY 10017, (212) 705-7319.
2. “Guidelines for Hazard Evaluation Procedures,” American Institute of Chemical Engineers; 345
East 47th Street, New York, NY 10017.
3. “Guidelines for Technical Management of Chemical Process Safety,” Center for Chemical
Process Safety of the American Institute of Chemical Engineers; 345 East 47th Street, New York, NY
10017.
4. “Evaluating Process Safety in the Chemical Industry,” Chemical Manufacturers Association;
2501 M Street NW, Washington, DC 20037.
5. “Safe Warehousing of Chemicals,” Chemical Manufacturers Association; 2501 M Street NW,
Washington, DC 20037.
6. “Management of Process Hazards,” American Petroleum Institute (API Recommended Practice
750); 1220 L Street, N.W., Washington, D.C. 20005.
7. “Improving Owner and Contractor Safety Performance,” American Petroleum Institute (API
Recommended Practice 2220); API, 1220 L Street N.W., Washington, D.C. 20005.
8. Chemical Manufacturers Association (CMA's Manager Guide), First Edition, September 1991;
CMA, 2501 M Street, N.W., Washington, D.C. 20037.
9. “Improving Construction Safety Performance,” Report A-3, The Business Roundtable; The
Business Roundtable, 200 Park Avenue, New York, NY 10166. (Report includes criteria to evaluate
contractor safety performance and criteria to enhance contractor safety performance).
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10. “Recommended Guidelines for Contractor Safety and Health,” Texas Chemical Council; Texas
Chemical Council, 1402 Nueces Street, Austin, TX 78701-1534.
11. “Loss Prevention in the Process Industries,” Volumes I and II; Frank P. Lees, Butterworth;
London 1983.
12. “Safety and Health Program Management Guidelines,” 1989; U.S. Department of Labor,
Occupational Safety and Health Administration.
13. “Safety and Health Guide for the Chemical Industry,” 1986, (OSHA 3091); U.S. Department of
Labor, Occupational Safety and Health Administration; 200 Constitution Avenue, N.W., Washington,
D.C. 20210.
14. “Review of Emergency Systems,” June 1988; U.S. Environmental Protection Agency (EPA),
Office of Solid Waste and Emergency Response, Washington, DC 20460.
15. “Technical Guidance for Hazards Analysis, Emergency Planning for Extremely Hazardous
Substances,” December 1987; U.S. Environmental Protection Agency (EPA), Federal Emergency
Management Administration (FEMA) and U.S. Department of Transportation (DOT), Washington, DC
20460.
16. “Accident Investigation * * * A New Approach,” 1983, National Safety Council; 444 North
Michigan Avenue, Chicago, IL 60611-3991.
17. “Fire & Explosion Index Hazard Classification Guide,” 6th Edition, May 1987, Dow Chemical
Company; Midland, Michigan 48674.
18. “Chemical Exposure Index,” May 1988, Dow Chemical Company; Midland, Michigan 48674.
[57 FR 6403, Feb. 24, 1992; 57 FR 7847, Mar. 4, 1992, as amended at 61 FR 9238, Mar. 7, 1996; 67 FR
67964, Nov. 7, 2002; 76 FR 80738, Dec. 27, 2011; 77 FR 17776, Mar. 26, 2012; 78 FR 9313, Feb. 8,
2013]
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Subpart I—Personal Protective Equipment
AUTHORITY: 29 U.S.C. 653, 655, 657; Secretary of Labor's Order No. 12-71 (36 FR 8754), 8-76 (41
FR 25059), 9-83 (48 FR 35736), 1-90 (55 FR 9033), 6-96 (62 FR 111), 3-2000 (65 FR 50017), 5-2002
(67 FR 65008), 5-2007 (72 FR 31160), 4-2010 (75 FR 55355), or 1-2012 (77 FR 3912), as applicable, and
29 CFR Part 1911.
§1910.132 General requirements.
(a) Application. Protective equipment, including personal protective equipment for eyes, face, head,
and extremities, protective clothing, respiratory devices, and protective shields and barriers, shall be
provided, used, and maintained in a sanitary and reliable condition wherever it is necessary by reason of
hazards of processes or environment, chemical hazards, radiological hazards, or mechanical irritants
encountered in a manner capable of causing injury or impairment in the function of any part of the body
through absorption, inhalation or physical contact.
(b) Employee-owned equipment. Where employees provide their own protective equipment, the
employer shall be responsible to assure its adequacy, including proper maintenance, and sanitation of
such equipment.
(c) Design. All personal protective equipment shall be of safe design and construction for the work
to be performed.
(d) Hazard assessment and equipment selection. (1) The employer shall assess the workplace to
determine if hazards are present, or are likely to be present, which necessitate the use of personal
protective equipment (PPE). If such hazards are present, or likely to be present, the employer shall:
(i) Select, and have each affected employee use, the types of PPE that will protect the affected
employee from the hazards identified in the hazard assessment;
(ii) Communicate selection decisions to each affected employee; and,
(iii) Select PPE that properly fits each affected employee.
NOTE: Non-mandatory appendix B contains an example of procedures that would comply with the
requirement for a hazard assessment.
(2) The employer shall verify that the required workplace hazard assessment has been performed
through a written certification that identifies the workplace evaluated; the person certifying that the
evaluation has been performed; the date(s) of the hazard assessment; and, which identifies the document
as a certification of hazard assessment.
(e) Defective and damaged equipment. Defective or damaged personal protective equipment shall
not be used.
(f) Training. (1) The employer shall provide training to each employee who is required by this
section to use PPE. Each such employee shall be trained to know at least the following:
(i) When PPE is necessary;
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(ii) What PPE is necessary;
(iii) How to properly don, doff, adjust, and wear PPE;
(iv) The limitations of the PPE; and,
(v) The proper care, maintenance, useful life and disposal of the PPE.
(2) Each affected employee shall demonstrate an understanding of the training specified in
paragraph (f)(1) of this section, and the ability to use PPE properly, before being allowed to perform work
requiring the use of PPE.
(3) When the employer has reason to believe that any affected employee who has already been
trained does not have the understanding and skill required by paragraph (f)(2) of this section, the
employer shall retrain each such employee. Circumstances where retraining is required include, but are
not limited to, situations where:
(i) Changes in the workplace render previous training obsolete; or
(ii) Changes in the types of PPE to be used render previous training obsolete; or
(iii) Inadequacies in an affected employee's knowledge or use of assigned PPE indicate that the
employee has not retained the requisite understanding or skill.
(g) Paragraphs (d) and (f) of this section apply only to §§1910.133, 1910.135, 1919.136, and
1910.138. Parpagraphs (d) and (f) of this section do not apply to §§1910.134 and 1910.137.
(h) Payment for protective equipment. (1) Except as provided by paragraphs (h)(2) through (h)(6) of
this section, the protective equipment, including personal protective equipment (PPE), used to comply
with this part, shall be provided by the employer at no cost to employees.
(2) The employer is not required to pay for non-specialty safety-toe protective footwear (including
steel-toe shoes or steel-toe boots) and non-specialty prescription safety eyewear, provided that the
employer permits such items to be worn off the job-site.
(3) When the employer provides metatarsal guards and allows the employee, at his or her request, to
use shoes or boots with built-in metatarsal protection, the employer is not required to reimburse the
employee for the shoes or boots.
(4) The employer is not required to pay for:
(i) The logging boots required by 29 CFR 1910.266(d)(1)(v);
(ii) Everyday clothing, such as long-sleeve shirts, long pants, street shoes, and normal work boots;
or
(iii) Ordinary clothing, skin creams, or other items, used solely for protection from weather, such as
winter coats, jackets, gloves, parkas, rubber boots, hats, raincoats, ordinary sunglasses, and sunscreen.
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(5) The employer must pay for replacement PPE, except when the employee has lost or intentionally
damaged the PPE.
(6) Where an employee provides adequate protective equipment he or she owns pursuant to
paragraph (b) of this section, the employer may allow the employee to use it and is not required to
reimburse the employee for that equipment. The employer shall not require an employee to provide or pay
for his or her own PPE, unless the PPE is excepted by paragraphs (h)(2) through (h)(5) of this section.
(7) This paragraph (h) shall become effective on February 13, 2008. Employers must implement the
PPE payment requirements no later than May 15, 2008.
NOTE TO §1910.132(H): When the provisions of another OSHA standard specify whether or not the
employer must pay for specific equipment, the payment provisions of that standard shall prevail.
[39 FR 23502, June 27, 1974, as amended at 59 FR 16334, Apr. 6, 1994; 59 FR 33910, July 1, 1994; 72
FR 64428, Nov. 15, 2007; 76 FR 33606, June 8, 2011]
§1910.133 Eye and face protection.
(a) General requirements. (1) The employer shall ensure that each affected employee uses
appropriate eye or face protection when exposed to eye or face hazards from flying particles, molten
metal, liquid chemicals, acids or caustic liquids, chemical gases or vapors, or potentially injurious light
radiation.
(2) The employer shall ensure that each affected employee uses eye protection that provides side
protection when there is a hazard from flying objects. Detachable side protectors (e.g. clip-on or slide-on
side shields) meeting the pertinent requirements of this section are acceptable.
(3) The employer shall ensure that each affected employee who wears prescription lenses while
engaged in operations that involve eye hazards wears eye protection that incorporates the prescription in
its design, or wears eye protection that can be worn over the prescription lenses without disturbing the
proper position of the prescription lenses or the protective lenses.
(4) Eye and face PPE shall be distinctly marked to facilitate identification of the manufacturer.
(5) The employer shall ensure that each affected employee uses equipment with filter lenses that
have a shade number appropriate for the work being performed for protection from injurious light
radiation. The following is a listing of appropriate shade numbers for various operations.
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Filter Lenses for Protection Against Radiant Energy
Operations
Shielded metal arc welding

Electrode Size 1/32 in.

Minimum* Protective
Shade

Arc Current

Less than 3

Less than 60

7

3-5

60-160

8

5-8

160-250

10

More than 8

250-550

11

less than 60

7

60-160

10

160-250

10

250-500

10

less than 50

8

50-150

8

150-500

10

Gas metal arc welding and flux cored arc
welding

Gas Tungsten arc welding

Air carbon

(Light)

less than 500

10

Arc cutting

(Heavy)

500-1000

11

less than 20

6

20-100

8

100-400

10

400-800

11

(light)**

less than 300

8

(medium)**

300-400

9

(heavy)**

400-800

10

Plasma arc welding

Plasma arc cutting

Torch brazing

3

Torch soldering

2

Carbon arc welding

14

Filter Lenses for Protection Against Radiant Energy
Operations

Plate thickness—inches

Minimum* Protective
Shade

Plate thickness—mm

Gas Welding:
Light

Under 1/8

Under 3.2

4

Medium

1/8 to 1/2

3.2 to 12.7

5

Heavy

Over 1/2

Over 12.7

6

Oxygen cutting:
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Light

Under 1

Under 25

3

Medium

1 to 6

25 to 150

4

Heavy

Over 6

Over 150

5

* As a rule of thumb, start with a shade that is too dark to see the weld zone. Then go to a lighter
shade which gives sufficient view of the weld zone without going below the minimum. In oxyfuel gas
welding or cutting where the torch produces a high yellow light, it is desirable to use a filter lens that
absorbs the yellow or sodium line in the visible light of the (spectrum) operation.
** These values apply where the actual arc is clearly seen. Experience has shown that lighter filters
may be used when the arc is hidden by the workpiece.
(b) Criteria for protective eye and face protection. (1) Protective eye and face protection devices
must comply with any of the following consensus standards:
(i) ANSI/ISEA Z87.1-2010, Occupational and Educational Personal Eye and Face Protection
Devices, incorporated by reference in §1910.6;
(ii) ANSI Z87.1-2003, Occupational and Educational Personal Eye and Face Protection Devices,
incorporated by reference in §1910.6; or
(iii) ANSI Z87.1-1989 (R-1998), Practice for Occupational and Educational Eye and Face
Protection, incorporated by reference in §1910.6;
(2) Protective eye and face protection devices that the employer demonstrates are at least as
effective as protective eye and face protection devices that are constructed in accordance with one of the
above consensus standards will be deemed to be in compliance with the requirements of this section.
[59 FR 16360, Apr. 6, 1994; 59 FR 33911, July 1, 1994, as amended at 61 FR 9238, Mar. 7, 1996; 61 FR
19548, May 2, 1996; 74 FR 46356, Sept. 9, 2009; 81 FR 16090, Mar. 25, 2016]
§1910.134 Respiratory protection.
This section applies to General Industry (part 1910), Shipyards (part 1915), Marine Terminals (part
1917), Longshoring (part 1918), and Construction (part 1926).
(a) Permissible practice. (1) In the control of those occupational diseases caused by breathing air
contaminated with harmful dusts, fogs, fumes, mists, gases, smokes, sprays, or vapors, the primary
objective shall be to prevent atmospheric contamination. This shall be accomplished as far as feasible by
accepted engineering control measures (for example, enclosure or confinement of the operation, general
and local ventilation, and substitution of less toxic materials). When effective engineering controls are not
feasible, or while they are being instituted, appropriate respirators shall be used pursuant to this section.
(2) A respirator shall be provided to each employee when such equipment is necessary to protect the
health of such employee. The employer shall provide the respirators which are applicable and suitable for
the purpose intended. The employer shall be responsible for the establishment and maintenance of a
respiratory protection program, which shall include the requirements outlined in paragraph (c) of this
section. The program shall cover each employee required by this section to use a respirator.
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(b) Definitions. The following definitions are important terms used in the respiratory protection
standard in this section.
Air-purifying respirator means a respirator with an air-purifying filter, cartridge, or canister that
removes specific air contaminants by passing ambient air through the air-purifying element.
Assigned protection factor (APF) means the workplace level of respiratory protection that a
respirator or class of respirators is expected to provide to employees when the employer implements a
continuing, effective respiratory protection program as specified by this section.
Atmosphere-supplying respirator means a respirator that supplies the respirator user with breathing
air from a source independent of the ambient atmosphere, and includes supplied-air respirators (SARs)
and self-contained breathing apparatus (SCBA) units.
Canister or cartridge means a container with a filter, sorbent, or catalyst, or combination of these
items, which removes specific contaminants from the air passed through the container.
Demand respirator means an atmosphere-supplying respirator that admits breathing air to the
facepiece only when a negative pressure is created inside the facepiece by inhalation.
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
an airborne contaminant.
Employee exposure means exposure to a concentration of an airborne contaminant that would occur
if the employee were not using respiratory protection.
End-of-service-life indicator (ESLI) means a system that warns the respirator user of the approach of
the end of adequate respiratory protection, for example, that the sorbent is approaching saturation or is no
longer effective.
Escape-only respirator means a respirator intended to be used only for emergency exit.
Filter or air purifying element means a component used in respirators to remove solid or liquid
aerosols from the inspired air.
Filtering facepiece (dust mask) means a negative pressure particulate respirator with a filter as an
integral part of the facepiece or with the entire facepiece composed of the filtering medium.
Fit factor means a quantitative estimate of the fit of a particular respirator to a specific individual,
and typically estimates the ratio of the concentration of a substance in ambient air to its concentration
inside the respirator when worn.
Fit test means the use of a protocol to qualitatively or quantitatively evaluate the fit of a respirator
on an individual. (See also Qualitative fit test QLFT and Quantitative fit test QNFT.)
Helmet means a rigid respiratory inlet covering that also provides head protection against impact
and penetration.
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High efficiency particulate air (HEPA) filter means a filter that is at least 99.97% efficient in
removing monodisperse particles of 0.3 micrometers in diameter. The equivalent NIOSH 42 CFR 84
particulate filters are the N100, R100, and P100 filters.
Hood means a respiratory inlet covering that completely covers the head and neck and may also
cover portions of the shoulders and torso.
Immediately dangerous to life or health (IDLH) means an atmosphere that poses an immediate
threat to life, would cause irreversible adverse health effects, or would impair an individual's ability to
escape from a dangerous atmosphere.
Interior structural firefighting means the physical activity of fire suppression, rescue or both, inside
of buildings or enclosed structures which are involved in a fire situation beyond the incipient stage. (See
29 CFR 1910.155)
Loose-fitting facepiece means a respiratory inlet covering that is designed to form a partial seal with
the face.
Maximum use concentration (MUC) means the maximum atmospheric concentration of a hazardous
substance from which an employee can be expected to be protected when wearing a respirator, and is
determined by the assigned protection factor of the respirator or class of respirators and the exposure limit
of the hazardous substance. The MUC can be determined mathematically by multiplying the assigned
protection factor specified for a respirator by the required OSHA permissible exposure limit, short-term
exposure limit, or ceiling limit. When no OSHA exposure limit is available for a hazardous substance, an
employer must determine an MUC on the basis of relevant available information and informed
professional judgment.
Negative pressure respirator (tight fitting) means a respirator in which the air pressure inside the
facepiece is negative during inhalation with respect to the ambient air pressure outside the respirator.
Oxygen deficient atmosphere means an atmosphere with an oxygen content below 19.5% by
volume.
Physician or other licensed health care professional (PLHCP) means 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, some or all of the health care services required by
paragraph (e) of this section.
Positive pressure respirator means a respirator in which the pressure inside the respiratory inlet
covering exceeds the ambient air pressure outside the respirator.
Powered air-purifying respirator (PAPR) means an air-purifying respirator that uses a blower to
force the ambient air through air-purifying elements to the inlet covering.
Pressure demand respirator means a positive pressure atmosphere-supplying respirator that admits
breathing air to the facepiece when the positive pressure is reduced inside the facepiece by inhalation.
Qualitative fit test (QLFT) means a pass/fail fit test to assess the adequacy of respirator fit that relies
on the individual's response to the test agent.
39

29 CFR 1910 (OSHA)
Quantitative fit test (QNFT) means an assessment of the adequacy of respirator fit by numerically
measuring the amount of leakage into the respirator.
Respiratory inlet covering means that portion of a respirator that forms the protective barrier
between the user's respiratory tract and an air-purifying device or breathing air source, or both. It may be
a facepiece, helmet, hood, suit, or a mouthpiece respirator with nose clamp.
Self-contained breathing apparatus (SCBA) means an atmosphere-supplying respirator for which the
breathing air source is designed to be carried by the user.
Service life means the period of time that a respirator, filter or sorbent, or other respiratory
equipment provides adequate protection to the wearer.
Supplied-air respirator (SAR) or airline respirator means an atmosphere-supplying respirator for
which the source of breathing air is not designed to be carried by the user.
This section means this respiratory protection standard.
Tight-fitting facepiece means a respiratory inlet covering that forms a complete seal with the face.
User seal check means an action conducted by the respirator user to determine if the respirator is
properly seated to the face.
(c) Respiratory protection program. This paragraph requires the employer to develop and implement
a written respiratory protection program with required worksite-specific procedures and elements for
required respirator use. The program must be administered by a suitably trained program administrator. In
addition, certain program elements may be required for voluntary use to prevent potential hazards
associated with the use of the respirator. The Small Entity Compliance Guide contains criteria for the
selection of a program administrator and a sample program that meets the requirements of this paragraph.
Copies of the Small Entity Compliance Guide will be available on or about April 8, 1998 from the
Occupational Safety and Health Administration's Office of Publications, Room N 3101, 200 Constitution
Avenue, NW, Washington, DC, 20210 (202-219-4667).
(1) In any workplace where respirators are necessary to protect the health of the employee or
whenever respirators are required by the employer, the employer shall establish and implement a written
respiratory protection program with worksite-specific procedures. The program shall be updated as
necessary to reflect those changes in workplace conditions that affect respirator use. The employer shall
include in the program the following provisions of this section, as applicable:
(i) Procedures for selecting respirators for use in the workplace;
(ii) Medical evaluations of employees required to use respirators;
(iii) Fit testing procedures for tight-fitting respirators;
(iv) Procedures for proper use of respirators in routine and reasonably foreseeable emergency
situations;
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(v) Procedures and schedules for cleaning, disinfecting, storing, inspecting, repairing, discarding,
and otherwise maintaining respirators;
(vi) Procedures to ensure adequate air quality, quantity, and flow of breathing air for atmospheresupplying respirators;
(vii) Training of employees in the respiratory hazards to which they are potentially exposed during
routine and emergency situations;
(viii) Training of employees in the proper use of respirators, including putting on and removing
them, any limitations on their use, and their maintenance; and
(ix) Procedures for regularly evaluating the effectiveness of the program.
(2) Where respirator use is not required:
(i) An employer may provide respirators at the request of employees or permit employees to use
their own respirators, if the employer determines that such respirator use will not in itself create a hazard.
If the employer determines that any voluntary respirator use is permissible, the employer shall provide the
respirator users with the information contained in appendix D to this section (“Information for Employees
Using Respirators When Not Required Under the Standard”); and
(ii) In addition, the employer must establish and implement those elements of a written respiratory
protection program necessary to ensure that any employee using a respirator voluntarily is medically able
to use that respirator, and that the respirator is cleaned, stored, and maintained so that its use does not
present a health hazard to the user. Exception: Employers are not required to include in a written
respiratory protection program those employees whose only use of respirators involves the voluntary use
of filtering facepieces (dust masks).
(3) The employer shall designate a program administrator who is qualified by appropriate training or
experience that is commensurate with the complexity of the program to administer or oversee the
respiratory protection program and conduct the required evaluations of program effectiveness.
(4) The employer shall provide respirators, training, and medical evaluations at no cost to the
employee.
(d) Selection of respirators. This paragraph requires the employer to evaluate respiratory hazard(s)
in the workplace, identify relevant workplace and user factors, and base respirator selection on these
factors. The paragraph also specifies appropriately protective respirators for use in IDLH atmospheres,
and limits the selection and use of air-purifying respirators.
(1) General requirements. (i) The employer shall select and provide an appropriate respirator based
on the respiratory hazard(s) to which the worker is exposed and workplace and user factors that affect
respirator performance and reliability.
(ii) The employer shall select a NIOSH-certified respirator. The respirator shall be used in
compliance with the conditions of its certification.
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(iii) The employer shall identify and evaluate the respiratory hazard(s) in the workplace; this
evaluation shall include a reasonable estimate of employee exposures to respiratory hazard(s) and an
identification of the contaminant's chemical state and physical form. Where the employer cannot identify
or reasonably estimate the employee exposure, the employer shall consider the atmosphere to be IDLH.
(iv) The employer shall select respirators from a sufficient number of respirator models and sizes so
that the respirator is acceptable to, and correctly fits, the user.
(2) Respirators for IDLH atmospheres. (i) The employer shall provide the following respirators for
employee use in IDLH atmospheres:
(A) A full facepiece pressure demand SCBA certified by NIOSH for a minimum service life of
thirty minutes, or
(B) A combination full facepiece pressure demand supplied-air respirator (SAR) with auxiliary selfcontained air supply.
(ii) Respirators provided only for escape from IDLH atmospheres shall be NIOSH-certified for
escape from the atmosphere in which they will be used.
(iii) All oxygen-deficient atmospheres shall be considered IDLH. Exception: If the employer
demonstrates that, under all foreseeable conditions, the oxygen concentration can be maintained within
the ranges specified in Table II of this section (i.e., for the altitudes set out in the table), then any
atmosphere-supplying respirator may be used.
(3) Respirators for atmospheres that are not IDLH. (i) The employer shall provide a respirator that
is adequate to protect the health of the employee and ensure compliance with all other OSHA statutory
and regulatory requirements, under routine and reasonably foreseeable emergency situations.
(A) Assigned Protection Factors (APFs). Employers must use the assigned protection factors listed
in Table 1 to select a respirator that meets or exceeds the required level of employee protection. When
using a combination respirator (e.g., airline respirators with an air-purifying filter), employers must
ensure that the assigned protection factor is appropriate to the mode of operation in which the respirator is
being used.
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TABLE 1—ASSIGNED PROTECTION FACTORS5

Type of respirator1 2
1. Air-Purifying Respirator

Quarter
mask

Half
mask
3

Loose-fitting
Helmet/hood facepiece

10

50

50

1,000

• Demand mode

10

50

• Continuous flow mode

50

1,000

• Pressure-demand or other positivepressure mode

50

1,000

10

50

50

10,000

10,000

2. Powered Air-Purifying Respirator (PAPR)

5

Full
facepiece

4

25/1,000

25

4

25/1,000

25

3. Supplied-Air Respirator (SAR) or Airline
Respirator

4. Self-Contained Breathing Apparatus (SCBA)
• Demand mode
• Pressure-demand or other positivepressure mode (e.g., open/closed circuit)

Notes:
1

Employers may select respirators assigned for use in higher workplace concentrations of a
hazardous substance for use at lower concentrations of that substance, or when required respirator use is
independent of concentration.
2

The assigned protection factors in Table 1 are only effective when the employer implements a
continuing, effective respirator program as required by this section (29 CFR 1910.134), including
training, fit testing, maintenance, and use requirements.
3

This APF category includes filtering facepieces, and half masks with elastomeric facepieces.

4

The employer must have evidence provided by the respirator manufacturer that testing of these
respirators demonstrates performance at a level of protection of 1,000 or greater to receive an APF of
1,000. This level of performance can best be demonstrated by performing a WPF or SWPF study or
equivalent testing. Absent such testing, all other PAPRs and SARs with helmets/hoods are to be treated as
loose-fitting facepiece respirators, and receive an APF of 25.
5

These APFs do not apply to respirators used solely for escape. For escape respirators used in
association with specific substances covered by 29 CFR 1910 subpart Z, employers must refer to the
appropriate substance-specific standards in that subpart. Escape respirators for other IDLH atmospheres
are specified by 29 CFR 1910.134 (d)(2)(ii).
(B) Maximum Use Concentration (MUC). (1) The employer must select a respirator for employee
use that maintains the employee's exposure to the hazardous substance, when measured outside the
respirator, at or below the MUC.
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(2) Employers must not apply MUCs to conditions that are immediately dangerous to life or health
(IDLH); instead, they must use respirators listed for IDLH conditions in paragraph (d)(2) of this standard.
(3) When the calculated MUC exceeds the IDLH level for a hazardous substance, or the
performance limits of the cartridge or canister, then employers must set the maximum MUC at that lower
limit.
(ii) The respirator selected shall be appropriate for the chemical state and physical form of the
contaminant.
(iii) For protection against gases and vapors, the employer shall provide:
(A) An atmosphere-supplying respirator, or
(B) An air-purifying respirator, provided that:
(1) The respirator is equipped with an end-of-service-life indicator (ESLI) certified by NIOSH for
the contaminant; or
(2) If there is no ESLI appropriate for conditions in the employer's workplace, the employer
implements a change schedule for canisters and cartridges that is based on objective information or data
that will ensure that canisters and cartridges are changed before the end of their service life. The employer
shall describe in the respirator program the information and data relied upon and the basis for the canister
and cartridge change schedule and the basis for reliance on the data.
(iv) For protection against particulates, the employer shall provide:
(A) An atmosphere-supplying respirator; or
(B) An air-purifying respirator equipped with a filter certified by NIOSH under 30 CFR part 11 as a
high efficiency particulate air (HEPA) filter, or an air-purifying respirator equipped with a filter certified
for particulates by NIOSH under 42 CFR part 84; or
(C) For contaminants consisting primarily of particles with mass median aerodynamic diameters
(MMAD) of at least 2 micrometers, an air-purifying respirator equipped with any filter certified for
particulates by NIOSH.
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TABLE I—ASSIGNED PROTECTION FACTORS [RESERVED]
TABLE II

Altitude (ft.)

Oxygen deficient Atmospheres (% 02) for which the employer may rely on atmospheresupplying respirators

Less than 3,001

16.0-19.5

3,001-4,000

16.4-19.5

4,001-5,000

17.1-19.5

5,001-6,000

17.8-19.5

6,001-7,000

18.5-19.5

7,001-8,0001

19.3-19.5.

1

Above 8,000 feet the exception does not apply. Oxygen-enriched breathing air must be supplied
above 14,000 feet.
(e) Medical evaluation. Using a respirator may place a physiological burden on employees that
varies with the type of respirator worn, the job and workplace conditions in which the respirator is used,
and the medical status of the employee. Accordingly, this paragraph specifies the minimum requirements
for medical evaluation that employers must implement to determine the employee's ability to use a
respirator.
(1) General. The employer shall provide a medical evaluation to determine the employee's ability to
use a respirator, before the employee is fit tested or required to use the respirator in the workplace. The
employer may discontinue an employee's medical evaluations when the employee is no longer required to
use a respirator.
(2) Medical evaluation procedures. (i) The employer shall identify a physician or other licensed
health care professional (PLHCP) to perform medical evaluations using a medical questionnaire or an
initial medical examination that obtains the same information as the medical questionnaire.
(ii) The medical evaluation shall obtain the information requested by the questionnaire in Sections 1
and 2, part A of appendix C of this section.
(3) Follow-up medical examination. (i) The employer shall ensure that a follow-up medical
examination is provided for an employee who gives a positive response to any question among questions
1 through 8 in Section 2, part A of appendix C or whose initial medical examination demonstrates the
need for a follow-up medical examination.
(ii) The follow-up medical examination shall include any medical tests, consultations, or diagnostic
procedures that the PLHCP deems necessary to make a final determination.
(4) Administration of the medical questionnaire and examinations. (i) The medical questionnaire
and examinations shall be administered confidentially during the employee's normal working hours or at a
time and place convenient to the employee. The medical questionnaire shall be administered in a manner
that ensures that the employee understands its content.
45

29 CFR 1910 (OSHA)
(ii) The employer shall provide the employee with an opportunity to discuss the questionnaire and
examination results with the PLHCP.
(5) Supplemental information for the PLHCP. (i) The following information must be provided to the
PLHCP before the PLHCP makes a recommendation concerning an employee's ability to use a respirator:
(A) The type and weight of the respirator to be used by the employee;
(B) The duration and frequency of respirator use (including use for rescue and escape);
(C) The expected physical work effort;
(D) Additional protective clothing and equipment to be worn; and
(E) Temperature and humidity extremes that may be encountered.
(ii) Any supplemental information provided previously to the PLHCP regarding an employee need
not be provided for a subsequent medical evaluation if the information and the PLHCP remain the same.
(iii) The employer shall provide the PLHCP with a copy of the written respiratory protection
program and a copy of this section.
NOTE TO PARAGRAPH (E)(5)(III): When the employer replaces a PLHCP, the employer must ensure
that the new PLHCP obtains this information, either by providing the documents directly to the PLHCP or
having the documents transferred from the former PLHCP to the new PLHCP. However, OSHA does not
expect employers to have employees medically reevaluated solely because a new PLHCP has been
selected.
(6) Medical determination. In determining the employee's ability to use a respirator, the employer
shall:
(i) Obtain a written recommendation regarding the employee's ability to use the respirator from the
PLHCP. The recommendation shall provide only the following information:
(A) Any limitations on respirator use related to the medical condition of the employee, or relating to
the workplace conditions in which the respirator will be used, including whether or not the employee is
medically able to use the respirator;
(B) The need, if any, for follow-up medical evaluations; and
(C) A statement that the PLHCP has provided the employee with a copy of the PLHCP's written
recommendation.
(ii) If the respirator is a negative pressure respirator and the PLHCP finds a medical condition that
may place the employee's health at increased risk if the respirator is used, the employer shall provide a
PAPR if the PLHCP's medical evaluation finds that the employee can use such a respirator; if a
subsequent medical evaluation finds that the employee is medically able to use a negative pressure
respirator, then the employer is no longer required to provide a PAPR.

46

29 CFR 1910 (OSHA)
(7) Additional medical evaluations. At a minimum, the employer shall provide additional medical
evaluations that comply with the requirements of this section if:
(i) An employee reports medical signs or symptoms that are related to ability to use a respirator;
(ii) A PLHCP, supervisor, or the respirator program administrator informs the employer that an
employee needs to be reevaluated;
(iii) Information from the respiratory protection program, including observations made during fit
testing and program evaluation, indicates a need for employee reevaluation; or
(iv) A change occurs in workplace conditions (e.g., physical work effort, protective clothing,
temperature) that may result in a substantial increase in the physiological burden placed on an employee.
(f) Fit testing. This paragraph requires that, before an employee may be required to use any
respirator with a negative or positive pressure tight-fitting facepiece, the employee must be fit tested with
the same make, model, style, and size of respirator that will be used. This paragraph specifies the kinds of
fit tests allowed, the procedures for conducting them, and how the results of the fit tests must be used.
(1) The employer shall ensure that employees using a tight-fitting facepiece respirator pass an
appropriate qualitative fit test (QLFT) or quantitative fit test (QNFT) as stated in this paragraph.
(2) The employer shall ensure that an employee using a tight-fitting facepiece respirator is fit tested
prior to initial use of the respirator, whenever a different respirator facepiece (size, style, model or make)
is used, and at least annually thereafter.
(3) The employer shall conduct an additional fit test whenever the employee reports, or the
employer, PLHCP, supervisor, or program administrator makes visual observations of, changes in the
employee's physical condition that could affect respirator fit. Such conditions include, but are not limited
to, facial scarring, dental changes, cosmetic surgery, or an obvious change in body weight.
(4) If after passing a QLFT or QNFT, the employee subsequently notifies the employer, program
administrator, supervisor, or PLHCP that the fit of the respirator is unacceptable, the employee shall be
given a reasonable opportunity to select a different respirator facepiece and to be retested.
(5) The fit test shall be administered using an OSHA-accepted QLFT or QNFT protocol. The
OSHA-accepted QLFT and QNFT protocols and procedures are contained in appendix A of this section.
(6) QLFT may only be used to fit test negative pressure air-purifying respirators that must achieve a
fit factor of 100 or less.
(7) If the fit factor, as determined through an OSHA-accepted QNFT protocol, is equal to or greater
than 100 for tight-fitting half facepieces, or equal to or greater than 500 for tight-fitting full facepieces,
the QNFT has been passed with that respirator.
(8) Fit testing of tight-fitting atmosphere-supplying respirators and tight-fitting powered airpurifying respirators shall be accomplished by performing quantitative or qualitative fit testing in the
negative pressure mode, regardless of the mode of operation (negative or positive pressure) that is used
for respiratory protection.
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(i) Qualitative fit testing of these respirators shall be accomplished by temporarily converting the
respirator user's actual facepiece into a negative pressure respirator with appropriate filters, or by using an
identical negative pressure air-purifying respirator facepiece with the same sealing surfaces as a surrogate
for the atmosphere-supplying or powered air-purifying respirator facepiece.
(ii) Quantitative fit testing of these respirators shall be accomplished by modifying the facepiece to
allow sampling inside the facepiece in the breathing zone of the user, midway between the nose and
mouth. This requirement shall be accomplished by installing a permanent sampling probe onto a surrogate
facepiece, or by using a sampling adapter designed to temporarily provide a means of sampling air from
inside the facepiece.
(iii) Any modifications to the respirator facepiece for fit testing shall be completely removed, and
the facepiece restored to NIOSH-approved configuration, before that facepiece can be used in the
workplace.
(g) Use of respirators. This paragraph requires employers to establish and implement procedures for
the proper use of respirators. These requirements include prohibiting conditions that may result in
facepiece seal leakage, preventing employees from removing respirators in hazardous environments,
taking actions to ensure continued effective respirator operation throughout the work shift, and
establishing procedures for the use of respirators in IDLH atmospheres or in interior structural firefighting
situations.
(1) Facepiece seal protection. (i) The employer shall not permit respirators with tight-fitting
facepieces to be worn by employees who have:
(A) Facial hair that comes between the sealing surface of the facepiece and the face or that interferes
with valve function; or
(B) Any condition that interferes with the face-to-facepiece seal or valve function.
(ii) If an employee wears corrective glasses or goggles or other personal protective equipment, the
employer shall ensure that such equipment is worn in a manner that does not interfere with the seal of the
facepiece to the face of the user.
(iii) For all tight-fitting respirators, the employer shall ensure that employees perform a user seal
check each time they put on the respirator using the procedures in appendix B-1 or procedures
recommended by the respirator manufacturer that the employer demonstrates are as effective as those in
appendix B-1 of this section.
(2) Continuing respirator effectiveness. (i) Appropriate surveillance shall be maintained of work
area conditions and degree of employee exposure or stress. When there is a change in work area
conditions or degree of employee exposure or stress that may affect respirator effectiveness, the employer
shall reevaluate the continued effectiveness of the respirator.
(ii) The employer shall ensure that employees leave the respirator use area:
(A) To wash their faces and respirator facepieces as necessary to prevent eye or skin irritation
associated with respirator use; or
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(B) If they detect vapor or gas breakthrough, changes in breathing resistance, or leakage of the
facepiece; or
(C) To replace the respirator or the filter, cartridge, or canister elements.
(iii) If the employee detects vapor or gas breakthrough, changes in breathing resistance, or leakage
of the facepiece, the employer must replace or repair the respirator before allowing the employee to return
to the work area.
(3) Procedures for IDLH atmospheres. For all IDLH atmospheres, the employer shall ensure that:
(i) One employee or, when needed, more than one employee is located outside the IDLH
atmosphere;
(ii) Visual, voice, or signal line communication is maintained between the employee(s) in the IDLH
atmosphere and the employee(s) located outside the IDLH atmosphere;
(iii) The employee(s) located outside the IDLH atmosphere are trained and equipped to provide
effective emergency rescue;
(iv) The employer or designee is notified before the employee(s) located outside the IDLH
atmosphere enter the IDLH atmosphere to provide emergency rescue;
(v) The employer or designee authorized to do so by the employer, once notified, provides necessary
assistance appropriate to the situation;
(vi) Employee(s) located outside the IDLH atmospheres are equipped with:
(A) Pressure demand or other positive pressure SCBAs, or a pressure demand or other positive
pressure supplied-air respirator with auxiliary SCBA; and either
(B) Appropriate retrieval equipment for removing the employee(s) who enter(s) these hazardous
atmospheres where retrieval equipment would contribute to the rescue of the employee(s) and would not
increase the overall risk resulting from entry; or
(C) Equivalent means for rescue where retrieval equipment is not required under paragraph
(g)(3)(vi)(B).
(4) Procedures for interior structural firefighting. In addition to the requirements set forth under
paragraph (g)(3), in interior structural fires, the employer shall ensure that:
(i) At least two employees enter the IDLH atmosphere and remain in visual or voice contact with
one another at all times;
(ii) At least two employees are located outside the IDLH atmosphere; and
(iii) All employees engaged in interior structural firefighting use SCBAs.
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NOTE 1 TO PARAGRAPH (G): One of the two individuals located outside the IDLH atmosphere may
be assigned to an additional role, such as incident commander in charge of the emergency or safety
officer, so long as this individual is able to perform assistance or rescue activities without jeopardizing the
safety or health of any firefighter working at the incident.
NOTE 2 TO PARAGRAPH (G): Nothing in this section is meant to preclude firefighters from
performing emergency rescue activities before an entire team has assembled.
(h) Maintenance and care of respirators. This paragraph requires the employer to provide for the
cleaning and disinfecting, storage, inspection, and repair of respirators used by employees.
(1) Cleaning and disinfecting. The employer shall provide each respirator user with a respirator that
is clean, sanitary, and in good working order. The employer shall ensure that respirators are cleaned and
disinfected using the procedures in appendix B-2 of this section, or procedures recommended by the
respirator manufacturer, provided that such procedures are of equivalent effectiveness. The respirators
shall be cleaned and disinfected at the following intervals:
(i) Respirators issued for the exclusive use of an employee shall be cleaned and disinfected as often
as necessary to be maintained in a sanitary condition;
(ii) Respirators issued to more than one employee shall be cleaned and disinfected before being
worn by different individuals;
(iii) Respirators maintained for emergency use shall be cleaned and disinfected after each use; and
(iv) Respirators used in fit testing and training shall be cleaned and disinfected after each use.
(2) Storage. The employer shall ensure that respirators are stored as follows:
(i) All respirators shall be stored to protect them from damage, contamination, dust, sunlight,
extreme temperatures, excessive moisture, and damaging chemicals, and they shall be packed or stored to
prevent deformation of the facepiece and exhalation valve.
(ii) In addition to the requirements of paragraph (h)(2)(i) of this section, emergency respirators shall
be:
(A) Kept accessible to the work area;
(B) Stored in compartments or in covers that are clearly marked as containing emergency
respirators; and
(C) Stored in accordance with any applicable manufacturer instructions.
(3) Inspection. (i) The employer shall ensure that respirators are inspected as follows:
(A) All respirators used in routine situations shall be inspected before each use and during cleaning;
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(B) All respirators maintained for use in emergency situations shall be inspected at least monthly
and in accordance with the manufacturer's recommendations, and shall be checked for proper function
before and after each use; and
(C) Emergency escape-only respirators shall be inspected before being carried into the workplace
for use.
(ii) The employer shall ensure that respirator inspections include the following:
(A) A check of respirator function, tightness of connections, and the condition of the various parts
including, but not limited to, the facepiece, head straps, valves, connecting tube, and cartridges, canisters
or filters; and
(B) A check of elastomeric parts for pliability and signs of deterioration.
(iii) In addition to the requirements of paragraphs (h)(3)(i) and (ii) of this section, self-contained
breathing apparatus shall be inspected monthly. Air and oxygen cylinders shall be maintained in a fully
charged state and shall be recharged when the pressure falls to 90% of the manufacturer's recommended
pressure level. The employer shall determine that the regulator and warning devices function properly.
(iv) For respirators maintained for emergency use, the employer shall:
(A) Certify the respirator by documenting the date the inspection was performed, the name (or
signature) of the person who made the inspection, the findings, required remedial action, and a serial
number or other means of identifying the inspected respirator; and
(B) Provide this information on a tag or label that is attached to the storage compartment for the
respirator, is kept with the respirator, or is included in inspection reports stored as paper or electronic
files. This information shall be maintained until replaced following a subsequent certification.
(4) Repairs. The employer shall ensure that respirators that fail an inspection or are otherwise found
to be defective are removed from service, and are discarded or repaired or adjusted in accordance with the
following procedures:
(i) Repairs or adjustments to respirators are to be made only by persons appropriately trained to
perform such operations and shall use only the respirator manufacturer's NIOSH-approved parts designed
for the respirator;
(ii) Repairs shall be made according to the manufacturer's recommendations and specifications for
the type and extent of repairs to be performed; and
(iii) Reducing and admission valves, regulators, and alarms shall be adjusted or repaired only by the
manufacturer or a technician trained by the manufacturer.
(i) Breathing air quality and use. This paragraph requires the employer to provide employees using
atmosphere-supplying respirators (supplied-air and SCBA) with breathing gases of high purity.
(1) The employer shall ensure that compressed air, compressed oxygen, liquid air, and liquid oxygen
used for respiration accords with the following specifications:
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(i) Compressed and liquid oxygen shall meet the United States Pharmacopoeia requirements for
medical or breathing oxygen; and
(ii) Compressed breathing air shall meet at least the requirements for Grade D breathing air
described in ANSI/Compressed Gas Association Commodity Specification for Air, G-7.1-1989, to
include:
(A) Oxygen content (v/v) of 19.5-23.5%;
(B) Hydrocarbon (condensed) content of 5 milligrams per cubic meter of air or less;
(C) Carbon monoxide (CO) content of 10 ppm or less;
(D) Carbon dioxide content of 1,000 ppm or less; and
(E) Lack of noticeable odor.
(2) The employer shall ensure that compressed oxygen is not used in atmosphere-supplying
respirators that have previously used compressed air.
(3) The employer shall ensure that oxygen concentrations greater than 23.5% are used only in
equipment designed for oxygen service or distribution.
(4) The employer shall ensure that cylinders used to supply breathing air to respirators meet the
following requirements:
(i) Cylinders are tested and maintained as prescribed in the Shipping Container Specification
Regulations of the Department of Transportation (49 CFR part 180);
(ii) Cylinders of purchased breathing air have a certificate of analysis from the supplier that the
breathing air meets the requirements for Grade D breathing air; and
(iii) The moisture content in the cylinder does not exceed a dew point of −50 °F (−45.6 °C) at 1
atmosphere pressure.
(5) The employer shall ensure that compressors used to supply breathing air to respirators are
constructed and situated so as to:
(i) Prevent entry of contaminated air into the air-supply system;
(ii) Minimize moisture content so that the dew point at 1 atmosphere pressure is 10 degrees F (5.56
°C) below the ambient temperature;
(iii) Have suitable in-line air-purifying sorbent beds and filters to further ensure breathing air
quality. Sorbent beds and filters shall be maintained and replaced or refurbished periodically following
the manufacturer's instructions.
(iv) Have a tag containing the most recent change date and the signature of the person authorized by
the employer to perform the change. The tag shall be maintained at the compressor.
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(6) For compressors that are not oil-lubricated, the employer shall ensure that carbon monoxide
levels in the breathing air do not exceed 10 ppm.
(7) For oil-lubricated compressors, the employer shall use a high-temperature or carbon monoxide
alarm, or both, to monitor carbon monoxide levels. If only high-temperature alarms are used, the air
supply shall be monitored at intervals sufficient to prevent carbon monoxide in the breathing air from
exceeding 10 ppm.
(8) The employer shall ensure that breathing air couplings are incompatible with outlets for
nonrespirable worksite air or other gas systems. No asphyxiating substance shall be introduced into
breathing air lines.
(9) The employer shall use only the respirator manufacturer's NIOSH-approved breathing-gas
containers, marked and maintained in accordance with the Quality Assurance provisions of the NIOSH
approval for the SCBA as issued in accordance with the NIOSH respirator-certification standard at 42
CFR part 84.
(j) Identification of filters, cartridges, and canisters. The employer shall ensure that all filters,
cartridges and canisters used in the workplace are labeled and color coded with the NIOSH approval label
and that the label is not removed and remains legible.
(k) Training and information. This paragraph requires the employer to provide effective training to
employees who are required to use respirators. The training must be comprehensive, understandable, and
recur annually, and more often if necessary. This paragraph also requires the employer to provide the
basic information on respirators in appendix D of this section to employees who wear respirators when
not required by this section or by the employer to do so.
(1) The employer shall ensure that each employee can demonstrate knowledge of at least the
following:
(i) Why the respirator is necessary and how improper fit, usage, or maintenance can compromise the
protective effect of the respirator;
(ii) What the limitations and capabilities of the respirator are;
(iii) How to use the respirator effectively in emergency situations, including situations in which the
respirator malfunctions;
(iv) How to inspect, put on and remove, use, and check the seals of the respirator;
(v) What the procedures are for maintenance and storage of the respirator;
(vi) How to recognize medical signs and symptoms that may limit or prevent the effective use of
respirators; and
(vii) The general requirements of this section.
(2) The training shall be conducted in a manner that is understandable to the employee.
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(3) The employer shall provide the training prior to requiring the employee to use a respirator in the
workplace.
(4) An employer who is able to demonstrate that a new employee has received training within the
last 12 months that addresses the elements specified in paragraph (k)(1)(i) through (vii) is not required to
repeat such training provided that, as required by paragraph (k)(1), the employee can demonstrate
knowledge of those element(s). Previous training not repeated initially by the employer must be provided
no later than 12 months from the date of the previous training.
(5) Retraining shall be administered annually, and when the following situations occur:
(i) Changes in the workplace or the type of respirator render previous training obsolete;
(ii) Inadequacies in the employee's knowledge or use of the respirator indicate that the employee has
not retained the requisite understanding or skill; or
(iii) Any other situation arises in which retraining appears necessary to ensure safe respirator use.
(6) The basic advisory information on respirators, as presented in appendix D of this section, shall
be provided by the employer in any written or oral format, to employees who wear respirators when such
use is not required by this section or by the employer.
(l) Program evaluation. This section requires the employer to conduct evaluations of the workplace
to ensure that the written respiratory protection program is being properly implemented, and to consult
employees to ensure that they are using the respirators properly.
(1) The employer shall conduct evaluations of the workplace as necessary to ensure that the
provisions of the current written program are being effectively implemented and that it continues to be
effective.
(2) The employer shall regularly consult employees required to use respirators to assess the
employees' views on program effectiveness and to identify any problems. Any problems that are
identified during this assessment shall be corrected. Factors to be assessed include, but are not limited to:
(i) Respirator fit (including the ability to use the respirator without interfering with effective
workplace performance);
(ii) Appropriate respirator selection for the hazards to which the employee is exposed;
(iii) Proper respirator use under the workplace conditions the employee encounters; and
(iv) Proper respirator maintenance.
(m) Recordkeeping. This section requires the employer to establish and retain written information
regarding medical evaluations, fit testing, and the respirator program. This information will facilitate
employee involvement in the respirator program, assist the employer in auditing the adequacy of the
program, and provide a record for compliance determinations by OSHA.
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(1) Medical evaluation. Records of medical evaluations required by this section must be retained
and made available in accordance with 29 CFR 1910.1020.
(2) Fit testing. (i) The employer shall establish a record of the qualitative and quantitative fit tests
administered to an employee including:
(A) The name or identification of the employee tested;
(B) Type of fit test performed;
(C) Specific make, model, style, and size of respirator tested;
(D) Date of test; and
(E) The pass/fail results for QLFTs or the fit factor and strip chart recording or other recording of
the test results for QNFTs.
(ii) Fit test records shall be retained for respirator users until the next fit test is administered.
(3) A written copy of the current respirator program shall be retained by the employer.
(4) Written materials required to be retained under this paragraph shall be made available upon
request to affected employees and to the Assistant Secretary or designee for examination and copying.
(n) Effective date. Paragraphs (d)(3)(i)(A) and (d)(3)(i)(B) of this section become effective
November 22, 2006.
(o) Appendices. Compliance with appendix A, appendix B-1, appendix B-2, appendix C, and
appendix D to this section are mandatory.
APPENDIX A TO §1910.134—FIT TESTING PROCEDURES (MANDATORY)
PART I. OSHA-ACCEPTED FIT TEST PROTOCOLS
A. Fit Testing Procedures—General Requirements
The employer shall conduct fit testing using the following procedures. The requirements in this
appendix apply to all OSHA-accepted fit test methods, both QLFT and QNFT.
1. The test subject shall be allowed to pick the most acceptable respirator from a sufficient number
of respirator models and sizes so that the respirator is acceptable to, and correctly fits, the user.
2. Prior to the selection process, the test subject shall be shown how to put on a respirator, how it
should be positioned on the face, how to set strap tension and how to determine an acceptable fit. A
mirror shall be available to assist the subject in evaluating the fit and positioning of the respirator. This
instruction may not constitute the subject's formal training on respirator use, because it is only a review.
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3. The test subject shall be informed that he/she is being asked to select the respirator that provides
the most acceptable fit. Each respirator represents a different size and shape, and if fitted and used
properly, will provide adequate protection.
4. The test subject shall be instructed to hold each chosen facepiece up to the face and eliminate
those that obviously do not give an acceptable fit.
5. The more acceptable facepieces are noted in case the one selected proves unacceptable; the most
comfortable mask is donned and worn at least five minutes to assess comfort. Assistance in assessing
comfort can be given by discussing the points in the following item A.6. If the test subject is not familiar
with using a particular respirator, the test subject shall be directed to don the mask several times and to
adjust the straps each time to become adept at setting proper tension on the straps.
6. Assessment of comfort shall include a review of the following points with the test subject and
allowing the test subject adequate time to determine the comfort of the respirator:
(a) Position of the mask on the nose
(b) Room for eye protection
(c) Room to talk
(d) Position of mask on face and cheeks
7. The following criteria shall be used to help determine the adequacy of the respirator fit:
(a) Chin properly placed;
(b) Adequate strap tension, not overly tightened;
(c) Fit across nose bridge;
(d) Respirator of proper size to span distance from nose to chin;
(e) Tendency of respirator to slip;
(f) Self-observation in mirror to evaluate fit and respirator position.
8. The test subject shall conduct a user seal check, either the negative and positive pressure seal
checks described in appendix B-1 of this section or those recommended by the respirator manufacturer
which provide equivalent protection to the procedures in appendix B-1. Before conducting the negative
and positive pressure checks, the subject shall be told to seat the mask on the face by moving the head
from side-to-side and up and down slowly while taking in a few slow deep breaths. Another facepiece
shall be selected and retested if the test subject fails the user seal check tests.
9. The test shall not be conducted if there is any hair growth between the skin and the facepiece
sealing surface, such as stubble beard growth, beard, mustache or sideburns which cross the respirator
sealing surface. Any type of apparel which interferes with a satisfactory fit shall be altered or removed.
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10. If a test subject exhibits difficulty in breathing during the tests, she or he shall be referred to a
physician or other licensed health care professional, as appropriate, to determine whether the test subject
can wear a respirator while performing her or his duties.
11. If the employee finds the fit of the respirator unacceptable, the test subject shall be given the
opportunity to select a different respirator and to be retested.
12. Exercise regimen. Prior to the commencement of the fit test, the test subject shall be given a
description of the fit test and the test subject's responsibilities during the test procedure. The description
of the process shall include a description of the test exercises that the subject will be performing. The
respirator to be tested shall be worn for at least 5 minutes before the start of the fit test.
13. The fit test shall be performed while the test subject is wearing any applicable safety equipment
that may be worn during actual respirator use which could interfere with respirator fit.
14. Test Exercises. (a) Employers must perform the following test exercises for all fit testing
methods prescribed in this appendix, except for the CNP quantitative fit testing protocol and the CNP
REDON quantitative fit testing protocol. For these two protocols, employers must ensure that the test
subjects (i.e., employees) perform the exercise procedure specified in part I.C.4(b) of this appendix for the
CNP quantitative fit testing protocol, or the exercise procedure described in part I.C.5(b) of this appendix
for the CNP REDON quantitative fit-testing protocol. For the remaining fit testing methods, employers
must ensure that employees perform the test exercises in the appropriate test environment in the following
manner:
(1) Normal breathing. In a normal standing position, without talking, the subject shall breathe
normally.
(2) Deep breathing. In a normal standing position, the subject shall breathe slowly and deeply,
taking caution so as not to hyperventilate.
(3) Turning head side to side. Standing in place, the subject shall slowly turn his/her head from side
to side between the extreme positions on each side. The head shall be held at each extreme momentarily
so the subject can inhale at each side.
(4) Moving head up and down. Standing in place, the subject shall slowly move his/her head up and
down. The subject shall be instructed to inhale in the up position (i.e., when looking toward the ceiling).
(5) Talking. The subject shall talk out loud slowly and loud enough so as to be heard clearly by the
test conductor. The subject can read from a prepared text such as the Rainbow Passage, count backward
from 100, or recite a memorized poem or song.
Rainbow Passage
When the sunlight strikes raindrops in the air, they act like a prism and form a rainbow. The rainbow
is a division of white light into many beautiful colors. These take the shape of a long round arch, with its
path high above, and its two ends apparently beyond the horizon. There is, according to legend, a boiling
pot of gold at one end. People look, but no one ever finds it. When a man looks for something beyond
reach, his friends say he is looking for the pot of gold at the end of the rainbow.
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(6) Grimace. The test subject shall grimace by smiling or frowning. (This applies only to QNFT
testing; it is not performed for QLFT)
(7) Bending over. The test subject shall bend at the waist as if he/she were to touch his/her toes.
Jogging in place shall be substituted for this exercise in those test environments such as shroud type
QNFT or QLFT units that do not permit bending over at the waist.
(8) Normal breathing. Same as exercise (1).
(b) Each test exercise shall be performed for one minute except for the grimace exercise which shall
be performed for 15 seconds. The test subject shall be questioned by the test conductor regarding the
comfort of the respirator upon completion of the protocol. If it has become unacceptable, another model
of respirator shall be tried. The respirator shall not be adjusted once the fit test exercises begin. Any
adjustment voids the test, and the fit test must be repeated.
B. Qualitative Fit Test (QLFT) Protocols
1. General
(a) The employer shall ensure that persons administering QLFT are able to prepare test solutions,
calibrate equipment and perform tests properly, recognize invalid tests, and ensure that test equipment is
in proper working order.
(b) The employer shall ensure that QLFT equipment is kept clean and well maintained so as to
operate within the parameters for which it was designed.
2. Isoamyl Acetate Protocol
NOTE: This protocol is not appropriate to use for the fit testing of particulate respirators. If used to
fit test particulate respirators, the respirator must be equipped with an organic vapor filter.
(a) Odor Threshold Screening
Odor threshold screening, performed without wearing a respirator, is intended to determine if the
individual tested can detect the odor of isoamyl acetate at low levels.
(1) Three 1 liter glass jars with metal lids are required.
(2) Odor-free water (e.g., distilled or spring water) at approximately 25 °C (77 °F) shall be used for
the solutions.
(3) The isoamyl acetate (IAA) (also known at isopentyl acetate) stock solution is prepared by adding
1 ml of pure IAA to 800 ml of odor-free water in a 1 liter jar, closing the lid and shaking for 30 seconds.
A new solution shall be prepared at least weekly.
(4) The screening test shall be conducted in a room separate from the room used for actual fit
testing. The two rooms shall be well-ventilated to prevent the odor of IAA from becoming evident in the
general room air where testing takes place.
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(5) The odor test solution is prepared in a second jar by placing 0.4 ml of the stock solution into 500
ml of odor-free water using a clean dropper or pipette. The solution shall be shaken for 30 seconds and
allowed to stand for two to three minutes so that the IAA concentration above the liquid may reach
equilibrium. This solution shall be used for only one day.
(6) A test blank shall be prepared in a third jar by adding 500 cc of odor-free water.
(7) The odor test and test blank jar lids shall be labeled (e.g., 1 and 2) for jar identification. Labels
shall be placed on the lids so that they can be peeled off periodically and switched to maintain the
integrity of the test.
(8) The following instruction shall be typed on a card and placed on the table in front of the two test
jars (i.e., 1 and 2): “The purpose of this test is to determine if you can smell banana oil at a low
concentration. The two bottles in front of you contain water. One of these bottles also contains a small
amount of banana oil. Be sure the covers are on tight, then shake each bottle for two seconds. Unscrew
the lid of each bottle, one at a time, and sniff at the mouth of the bottle. Indicate to the test conductor
which bottle contains banana oil.”
(9) The mixtures used in the IAA odor detection test shall be prepared in an area separate from
where the test is performed, in order to prevent olfactory fatigue in the subject.
(10) If the test subject is unable to correctly identify the jar containing the odor test solution, the
IAA qualitative fit test shall not be performed.
(11) If the test subject correctly identifies the jar containing the odor test solution, the test subject
may proceed to respirator selection and fit testing.
(b) Isoamyl Acetate Fit Test
(1) The fit test chamber shall be a clear 55-gallon drum liner suspended inverted over a 2-foot
diameter frame so that the top of the chamber is about 6 inches above the test subject's head. If no drum
liner is available, a similar chamber shall be constructed using plastic sheeting. The inside top center of
the chamber shall have a small hook attached.
(2) Each respirator used for the fitting and fit testing shall be equipped with organic vapor cartridges
or offer protection against organic vapors.
(3) After selecting, donning, and properly adjusting a respirator, the test subject shall wear it to the
fit testing room. This room shall be separate from the room used for odor threshold screening and
respirator selection, and shall be well-ventilated, as by an exhaust fan or lab hood, to prevent general
room contamination.
(4) A copy of the test exercises and any prepared text from which the subject is to read shall be
taped to the inside of the test chamber.
(5) Upon entering the test chamber, the test subject shall be given a 6-inch by 5-inch piece of paper
towel, or other porous, absorbent, single-ply material, folded in half and wetted with 0.75 ml of pure IAA.
The test subject shall hang the wet towel on the hook at the top of the chamber. An IAA test swab or
ampule may be substituted for the IAA wetted paper towel provided it has been demonstrated that the
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alternative IAA source will generate an IAA test atmosphere with a concentration equivalent to that
generated by the paper towel method.
(6) Allow two minutes for the IAA test concentration to stabilize before starting the fit test
exercises. This would be an appropriate time to talk with the test subject; to explain the fit test, the
importance of his/her cooperation, and the purpose for the test exercises; or to demonstrate some of the
exercises.
(7) If at any time during the test, the subject detects the banana-like odor of IAA, the test is failed.
The subject shall quickly exit from the test chamber and leave the test area to avoid olfactory fatigue.
(8) If the test is failed, the subject shall return to the selection room and remove the respirator. The
test subject shall repeat the odor sensitivity test, select and put on another respirator, return to the test area
and again begin the fit test procedure described in (b) (1) through (7) above. The process continues until a
respirator that fits well has been found. Should the odor sensitivity test be failed, the subject shall wait at
least 5 minutes before retesting. Odor sensitivity will usually have returned by this time.
(9) If the subject passes the test, the efficiency of the test procedure shall be demonstrated by having
the subject break the respirator face seal and take a breath before exiting the chamber.
(10) When the test subject leaves the chamber, the subject shall remove the saturated towel and
return it to the person conducting the test, so that there is no significant IAA concentration buildup in the
chamber during subsequent tests. The used towels shall be kept in a self-sealing plastic bag to keep the
test area from being contaminated.
3. Saccharin Solution Aerosol Protocol
The entire screening and testing procedure shall be explained to the test subject prior to the conduct
of the screening test.
(a) Taste threshold screening. The saccharin taste threshold screening, performed without wearing a
respirator, is intended to determine whether the individual being tested can detect the taste of saccharin.
(1) During threshold screening as well as during fit testing, subjects shall wear an enclosure about
the head and shoulders that is approximately 12 inches in diameter by 14 inches tall with at least the front
portion clear and that allows free movements of the head when a respirator is worn. An enclosure
substantially similar to the 3M hood assembly, parts # FT 14 and # FT 15 combined, is adequate.
(2) The test enclosure shall have a 3⁄4 -inch (1.9 cm) hole in front of the test subject's nose and mouth
area to accommodate the nebulizer nozzle.
(3) The test subject shall don the test enclosure. Throughout the threshold screening test, the test
subject shall breathe through his/her slightly open mouth with tongue extended. The subject is instructed
to report when he/she detects a sweet taste.
(4) Using a DeVilbiss Model 40 Inhalation Medication Nebulizer or equivalent, the test conductor
shall spray the threshold check solution into the enclosure. The nozzle is directed away from the nose and
mouth of the person. This nebulizer shall be clearly marked to distinguish it from the fit test solution
nebulizer.
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(5) The threshold check solution is prepared by dissolving 0.83 gram of sodium saccharin USP in
100 ml of warm water. It can be prepared by putting 1 ml of the fit test solution (see (b)(5) below) in 100
ml of distilled water.
(6) To produce the aerosol, the nebulizer bulb is firmly squeezed so that it collapses completely,
then released and allowed to fully expand.
(7) Ten squeezes are repeated rapidly and then the test subject is asked whether the saccharin can be
tasted. If the test subject reports tasting the sweet taste during the ten squeezes, the screening test is
completed. The taste threshold is noted as ten regardless of the number of squeezes actually completed.
(8) If the first response is negative, ten more squeezes are repeated rapidly and the test subject is
again asked whether the saccharin is tasted. If the test subject reports tasting the sweet taste during the
second ten squeezes, the screening test is completed. The taste threshold is noted as twenty regardless of
the number of squeezes actually completed.
(9) If the second response is negative, ten more squeezes are repeated rapidly and the test subject is
again asked whether the saccharin is tasted. If the test subject reports tasting the sweet taste during the
third set of ten squeezes, the screening test is completed. The taste threshold is noted as thirty regardless
of the number of squeezes actually completed.
(10) The test conductor will take note of the number of squeezes required to solicit a taste response.
(11) If the saccharin is not tasted after 30 squeezes (step 10), the test subject is unable to taste
saccharin and may not perform the saccharin fit test.
NOTE TO PARAGRAPH 3(A): If the test subject eats or drinks something sweet before the screening
test, he/she may be unable to taste the weak saccharin solution.
(12) If a taste response is elicited, the test subject shall be asked to take note of the taste for
reference in the fit test.
(13) Correct use of the nebulizer means that approximately 1 ml of liquid is used at a time in the
nebulizer body.
(14) The nebulizer shall be thoroughly rinsed in water, shaken dry, and refilled at least each morning
and afternoon or at least every four hours.
(b) Saccharin solution aerosol fit test procedure.
(1) The test subject may not eat, drink (except plain water), smoke, or chew gum for 15 minutes
before the test.
(2) The fit test uses the same enclosure described in 3. (a) above.
(3) The test subject shall don the enclosure while wearing the respirator selected in section I. A. of
this appendix. The respirator shall be properly adjusted and equipped with a particulate filter(s).
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(4) A second DeVilbiss Model 40 Inhalation Medication Nebulizer or equivalent is used to spray the
fit test solution into the enclosure. This nebulizer shall be clearly marked to distinguish it from the
screening test solution nebulizer.
(5) The fit test solution is prepared by adding 83 grams of sodium saccharin to 100 ml of warm
water.
(6) As before, the test subject shall breathe through the slightly open mouth with tongue extended,
and report if he/she tastes the sweet taste of saccharin.
(7) The nebulizer is inserted into the hole in the front of the enclosure and an initial concentration of
saccharin fit test solution is sprayed into the enclosure using the same number of squeezes (either 10, 20
or 30 squeezes) based on the number of squeezes required to elicit a taste response as noted during the
screening test. A minimum of 10 squeezes is required.
(8) After generating the aerosol, the test subject shall be instructed to perform the exercises in
section I. A. 14. of this appendix.
(9) Every 30 seconds the aerosol concentration shall be replenished using one half the original
number of squeezes used initially (e.g., 5, 10 or 15).
(10) The test subject shall indicate to the test conductor if at any time during the fit test the taste of
saccharin is detected. If the test subject does not report tasting the saccharin, the test is passed.
(11) If the taste of saccharin is detected, the fit is deemed unsatisfactory and the test is failed. A
different respirator shall be tried and the entire test procedure is repeated (taste threshold screening and fit
testing).
(12) Since the nebulizer has a tendency to clog during use, the test operator must make periodic
checks of the nebulizer to ensure that it is not clogged. If clogging is found at the end of the test session,
the test is invalid.
4. BitrexTM (Denatonium Benzoate) Solution Aerosol Qualitative Fit Test Protocol
The BitrexTM (Denatonium benzoate) solution aerosol QLFT protocol uses the published saccharin
test protocol because that protocol is widely accepted. Bitrex is routinely used as a taste aversion agent in
household liquids which children should not be drinking and is endorsed by the American Medical
Association, the National Safety Council, and the American Association of Poison Control Centers. The
entire screening and testing procedure shall be explained to the test subject prior to the conduct of the
screening test.
(a) Taste Threshold Screening.
The Bitrex taste threshold screening, performed without wearing a respirator, is intended to
determine whether the individual being tested can detect the taste of Bitrex.
(1) During threshold screening as well as during fit testing, subjects shall wear an enclosure about
the head and shoulders that is approximately 12 inches (30.5 cm) in diameter by 14 inches (35.6 cm) tall.
The front portion of the enclosure shall be clear from the respirator and allow free movement of the head
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when a respirator is worn. An enclosure substantially similar to the 3M hood assembly, parts # FT 14 and
# FT 15 combined, is adequate.
(2) The test enclosure shall have a 3⁄4 inch (1.9 cm) hole in front of the test subject's nose and mouth
area to accommodate the nebulizer nozzle.
(3) The test subject shall don the test enclosure. Throughout the threshold screening test, the test
subject shall breathe through his or her slightly open mouth with tongue extended. The subject is
instructed to report when he/she detects a bitter taste.
(4) Using a DeVilbiss Model 40 Inhalation Medication Nebulizer or equivalent, the test conductor
shall spray the Threshold Check Solution into the enclosure. This Nebulizer shall be clearly marked to
distinguish it from the fit test solution nebulizer.
(5) The Threshold Check Solution is prepared by adding 13.5 milligrams of Bitrex to 100 ml of 5%
salt (NaCl) solution in distilled water.
(6) To produce the aerosol, the nebulizer bulb is firmly squeezed so that the bulb collapses
completely, and is then released and allowed to fully expand.
(7) An initial ten squeezes are repeated rapidly and then the test subject is asked whether the Bitrex
can be tasted. If the test subject reports tasting the bitter taste during the ten squeezes, the screening test is
completed. The taste threshold is noted as ten regardless of the number of squeezes actually completed.
(8) If the first response is negative, ten more squeezes are repeated rapidly and the test subject is
again asked whether the Bitrex is tasted. If the test subject reports tasting the bitter taste during the second
ten squeezes, the screening test is completed. The taste threshold is noted as twenty regardless of the
number of squeezes actually completed.
(9) If the second response is negative, ten more squeezes are repeated rapidly and the test subject is
again asked whether the Bitrex is tasted. If the test subject reports tasting the bitter taste during the third
set of ten squeezes, the screening test is completed. The taste threshold is noted as thirty regardless of the
number of squeezes actually completed.
(10) The test conductor will take note of the number of squeezes required to solicit a taste response.
(11) If the Bitrex is not tasted after 30 squeezes (step 10), the test subject is unable to taste Bitrex
and may not perform the Bitrex fit test.
(12) If a taste response is elicited, the test subject shall be asked to take note of the taste for
reference in the fit test.
(13) Correct use of the nebulizer means that approximately 1 ml of liquid is used at a time in the
nebulizer body.
(14) The nebulizer shall be thoroughly rinsed in water, shaken to dry, and refilled at least each
morning and afternoon or at least every four hours.
(b) Bitrex Solution Aerosol Fit Test Procedure.
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(1) The test subject may not eat, drink (except plain water), smoke, or chew gum for 15 minutes
before the test.
(2) The fit test uses the same enclosure as that described in 4. (a) above.
(3) The test subject shall don the enclosure while wearing the respirator selected according to
section I. A. of this appendix. The respirator shall be properly adjusted and equipped with any type
particulate filter(s).
(4) A second DeVilbiss Model 40 Inhalation Medication Nebulizer or equivalent is used to spray the
fit test solution into the enclosure. This nebulizer shall be clearly marked to distinguish it from the
screening test solution nebulizer.
(5) The fit test solution is prepared by adding 337.5 mg of Bitrex to 200 ml of a 5% salt (NaCl)
solution in warm water.
(6) As before, the test subject shall breathe through his or her slightly open mouth with tongue
extended, and be instructed to report if he/she tastes the bitter taste of Bitrex.
(7) The nebulizer is inserted into the hole in the front of the enclosure and an initial concentration of
the fit test solution is sprayed into the enclosure using the same number of squeezes (either 10, 20 or 30
squeezes) based on the number of squeezes required to elicit a taste response as noted during the
screening test.
(8) After generating the aerosol, the test subject shall be instructed to perform the exercises in
section I. A. 14. of this appendix.
(9) Every 30 seconds the aerosol concentration shall be replenished using one half the number of
squeezes used initially (e.g., 5, 10 or 15).
(10) The test subject shall indicate to the test conductor if at any time during the fit test the taste of
Bitrex is detected. If the test subject does not report tasting the Bitrex, the test is passed.
(11) If the taste of Bitrex is detected, the fit is deemed unsatisfactory and the test is failed. A
different respirator shall be tried and the entire test procedure is repeated (taste threshold screening and fit
testing).
5. Irritant Smoke (Stannic Chloride) Protocol
This qualitative fit test uses a person's response to the irritating chemicals released in the “smoke”
produced by a stannic chloride ventilation smoke tube to detect leakage into the respirator.
(a) General Requirements and Precautions
(1) The respirator to be tested shall be equipped with high efficiency particulate air (HEPA) or P100
series filter(s).
(2) Only stannic chloride smoke tubes shall be used for this protocol.
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(3) No form of test enclosure or hood for the test subject shall be used.
(4) The smoke can be irritating to the eyes, lungs, and nasal passages. The test conductor shall take
precautions to minimize the test subject's exposure to irritant smoke. Sensitivity varies, and certain
individuals may respond to a greater degree to irritant smoke. Care shall be taken when performing the
sensitivity screening checks that determine whether the test subject can detect irritant smoke to use only
the minimum amount of smoke necessary to elicit a response from the test subject.
(5) The fit test shall be performed in an area with adequate ventilation to prevent exposure of the
person conducting the fit test or the build-up of irritant smoke in the general atmosphere.
(b) Sensitivity Screening Check
The person to be tested must demonstrate his or her ability to detect a weak concentration of the
irritant smoke.
(1) The test operator shall break both ends of a ventilation smoke tube containing stannic chloride,
and attach one end of the smoke tube to a low flow air pump set to deliver 200 milliliters per minute, or
an aspirator squeeze bulb. The test operator shall cover the other end of the smoke tube with a short piece
of tubing to prevent potential injury from the jagged end of the smoke tube.
(2) The test operator shall advise the test subject that the smoke can be irritating to the eyes, lungs,
and nasal passages and instruct the subject to keep his/her eyes closed while the test is performed.
(3) The test subject shall be allowed to smell a weak concentration of the irritant smoke before the
respirator is donned to become familiar with its irritating properties and to determine if he/she can detect
the irritating properties of the smoke. The test operator shall carefully direct a small amount of the irritant
smoke in the test subject's direction to determine that he/she can detect it.
(c) Irritant Smoke Fit Test Procedure
(1) The person being fit tested shall don the respirator without assistance, and perform the required
user seal check(s).
(2) The test subject shall be instructed to keep his/her eyes closed.
(3) The test operator shall direct the stream of irritant smoke from the smoke tube toward the
faceseal area of the test subject, using the low flow pump or the squeeze bulb. The test operator shall
begin at least 12 inches from the facepiece and move the smoke stream around the whole perimeter of the
mask. The operator shall gradually make two more passes around the perimeter of the mask, moving to
within six inches of the respirator.
(4) If the person being tested has not had an involuntary response and/or detected the irritant smoke,
proceed with the test exercises.
(5) The exercises identified in section I.A. 14. of this appendix shall be performed by the test subject
while the respirator seal is being continually challenged by the smoke, directed around the perimeter of
the respirator at a distance of six inches.
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(6) If the person being fit tested reports detecting the irritant smoke at any time, the test is failed.
The person being retested must repeat the entire sensitivity check and fit test procedure.
(7) Each test subject passing the irritant smoke test without evidence of a response (involuntary
cough, irritation) shall be given a second sensitivity screening check, with the smoke from the same
smoke tube used during the fit test, once the respirator has been removed, to determine whether he/she
still reacts to the smoke. Failure to evoke a response shall void the fit test.
(8) If a response is produced during this second sensitivity check, then the fit test is passed.
C. Quantitative Fit Test (QNFT) Protocols
The following quantitative fit testing procedures have been demonstrated to be acceptable:
Quantitative fit testing using a non-hazardous test aerosol (such as corn oil, polyethylene glycol 400 [PEG
400], di-2-ethyl hexyl sebacate [DEHS], or sodium chloride) generated in a test chamber, and employing
instrumentation to quantify the fit of the respirator; Quantitative fit testing using ambient aerosol as the
test agent and appropriate instrumentation (condensation nuclei counter) to quantify the respirator fit;
Quantitative fit testing using controlled negative pressure and appropriate instrumentation to measure the
volumetric leak rate of a facepiece to quantify the respirator fit.
1. General
(a) The employer shall ensure that persons administering QNFT are able to calibrate equipment and
perform tests properly, recognize invalid tests, calculate fit factors properly and ensure that test equipment
is in proper working order.
(b) The employer shall ensure that QNFT equipment is kept clean, and is maintained and calibrated
according to the manufacturer's instructions so as to operate at the parameters for which it was designed.
2. Generated Aerosol Quantitative Fit Testing Protocol
(a) Apparatus.
(1) Instrumentation. Aerosol generation, dilution, and measurement systems using particulates (corn
oil, polyethylene glycol 400 [PEG 400], di-2-ethyl hexyl sebacate [DEHS] or sodium chloride) as test
aerosols shall be used for quantitative fit testing.
(2) Test chamber. The test chamber shall be large enough to permit all test subjects to perform freely
all required exercises without disturbing the test agent concentration or the measurement apparatus. The
test chamber shall be equipped and constructed so that the test agent is effectively isolated from the
ambient air, yet uniform in concentration throughout the chamber.
(3) When testing air-purifying respirators, the normal filter or cartridge element shall be replaced
with a high efficiency particulate air (HEPA) or P100 series filter supplied by the same manufacturer.
(4) The sampling instrument shall be selected so that a computer record or strip chart record may be
made of the test showing the rise and fall of the test agent concentration with each inspiration and
expiration at fit factors of at least 2,000. Integrators or computers that integrate the amount of test agent
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penetration leakage into the respirator for each exercise may be used provided a record of the readings is
made.
(5) The combination of substitute air-purifying elements, test agent and test agent concentration
shall be such that the test subject is not exposed in excess of an established exposure limit for the test
agent at any time during the testing process, based upon the length of the exposure and the exposure limit
duration.
(6) The sampling port on the test specimen respirator shall be placed and constructed so that no
leakage occurs around the port (e.g., where the respirator is probed), a free air flow is allowed into the
sampling line at all times, and there is no interference with the fit or performance of the respirator. The inmask sampling device (probe) shall be designed and used so that the air sample is drawn from the
breathing zone of the test subject, midway between the nose and mouth and with the probe extending into
the facepiece cavity at least 1⁄4 inch.
(7) The test setup shall permit the person administering the test to observe the test subject inside the
chamber during the test.
(8) The equipment generating the test atmosphere shall maintain the concentration of test agent
constant to within a 10 percent variation for the duration of the test.
(9) The time lag (interval between an event and the recording of the event on the strip chart or
computer or integrator) shall be kept to a minimum. There shall be a clear association between the
occurrence of an event and its being recorded.
(10) The sampling line tubing for the test chamber atmosphere and for the respirator sampling port
shall be of equal diameter and of the same material. The length of the two lines shall be equal.
(11) The exhaust flow from the test chamber shall pass through an appropriate filter (i.e., high
efficiency particulate filter) before release.
(12) When sodium chloride aerosol is used, the relative humidity inside the test chamber shall not
exceed 50 percent.
(13) The limitations of instrument detection shall be taken into account when determining the fit
factor.
(14) Test respirators shall be maintained in proper working order and be inspected regularly for
deficiencies such as cracks or missing valves and gaskets.
(b) Procedural Requirements.
(1) When performing the initial user seal check using a positive or negative pressure check, the
sampling line shall be crimped closed in order to avoid air pressure leakage during either of these pressure
checks.
(2) The use of an abbreviated screening QLFT test is optional. Such a test may be utilized in order to
quickly identify poor fitting respirators that passed the positive and/or negative pressure test and reduce
the amount of QNFT time. The use of the CNC QNFT instrument in the count mode is another optional
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method to obtain a quick estimate of fit and eliminate poor fitting respirators before going on to perform a
full QNFT.
(3) A reasonably stable test agent concentration shall be measured in the test chamber prior to
testing. For canopy or shower curtain types of test units, the determination of the test agent's stability may
be established after the test subject has entered the test environment.
(4) Immediately after the subject enters the test chamber, the test agent concentration inside the
respirator shall be measured to ensure that the peak penetration does not exceed 5 percent for a half mask
or 1 percent for a full facepiece respirator.
(5) A stable test agent concentration shall be obtained prior to the actual start of testing.
(6) Respirator restraining straps shall not be over-tightened for testing. The straps shall be adjusted
by the wearer without assistance from other persons to give a reasonably comfortable fit typical of normal
use. The respirator shall not be adjusted once the fit test exercises begin.
(7) The test shall be terminated whenever any single peak penetration exceeds 5 percent for half
masks and 1 percent for full facepiece respirators. The test subject shall be refitted and retested.
(8) Calculation of fit factors.
(i) The fit factor shall be determined for the quantitative fit test by taking the ratio of the average
chamber concentration to the concentration measured inside the respirator for each test exercise except
the grimace exercise.
(ii) The average test chamber concentration shall be calculated as the arithmetic average of the
concentration measured before and after each test (i.e., 7 exercises) or the arithmetic average of the
concentration measured before and after each exercise or the true average measured continuously during
the respirator sample.
(iii) The concentration of the challenge agent inside the respirator shall be determined by one of the
following methods:
(A) Average peak penetration method means the method of determining test agent penetration into
the respirator utilizing a strip chart recorder, integrator, or computer. The agent penetration is determined
by an average of the peak heights on the graph or by computer integration, for each exercise except the
grimace exercise. Integrators or computers that calculate the actual test agent penetration into the
respirator for each exercise will also be considered to meet the requirements of the average peak
penetration method.
(B) Maximum peak penetration method means the method of determining test agent penetration in
the respirator as determined by strip chart recordings of the test. The highest peak penetration for a given
exercise is taken to be representative of average penetration into the respirator for that exercise.
(C) Integration by calculation of the area under the individual peak for each exercise except the
grimace exercise. This includes computerized integration.
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(D) The calculation of the overall fit factor using individual exercise fit factors involves first
converting the exercise fit factors to penetration values, determining the average, and then converting that
result back to a fit factor. This procedure is described in the following equation:

Where ff1, ff2, ff3, etc. are the fit factors for exercises 1, 2, 3, etc.
(9) The test subject shall not be permitted to wear a half mask or quarter facepiece respirator unless
a minimum fit factor of 100 is obtained, or a full facepiece respirator unless a minimum fit factor of 500
is obtained.
(10) Filters used for quantitative fit testing shall be replaced whenever increased breathing resistance
is encountered, or when the test agent has altered the integrity of the filter media.
3. Ambient aerosol condensation nuclei counter (CNC) quantitative fit testing protocol.
The ambient aerosol condensation nuclei counter (CNC) quantitative fit testing (PortacountTM)
protocol quantitatively fit tests respirators with the use of a probe. The probed respirator is only used for
quantitative fit tests. A probed respirator has a special sampling device, installed on the respirator, that
allows the probe to sample the air from inside the mask. A probed respirator is required for each make,
style, model, and size that the employer uses and can be obtained from the respirator manufacturer or
distributor. The CNC instrument manufacturer, TSI Inc., also provides probe attachments (TSI sampling
adapters) that permit fit testing in an employee's own respirator. A minimum fit factor pass level of at
least 100 is necessary for a half-mask respirator and a minimum fit factor pass level of at least 500 is
required for a full facepiece negative pressure respirator. The entire screening and testing procedure shall
be explained to the test subject prior to the conduct of the screening test.
(a) Portacount Fit Test Requirements. (1) Check the respirator to make sure the sampling probe and
line are properly attached to the facepiece and that the respirator is fitted with a particulate filter capable
of preventing significant penetration by the ambient particles used for the fit test (e.g., NIOSH 42 CFR 84
series 100, series 99, or series 95 particulate filter) per manufacturer's instruction.
(2) Instruct the person to be tested to don the respirator for five minutes before the fit test starts. This
purges the ambient particles trapped inside the respirator and permits the wearer to make certain the
respirator is comfortable. This individual shall already have been trained on how to wear the respirator
properly.
(3) Check the following conditions for the adequacy of the respirator fit: Chin properly placed;
Adequate strap tension, not overly tightened; Fit across nose bridge; Respirator of proper size to span
distance from nose to chin; Tendency of the respirator to slip; Self-observation in a mirror to evaluate fit
and respirator position.
(4) Have the person wearing the respirator do a user seal check. If leakage is detected, determine the
cause. If leakage is from a poorly fitting facepiece, try another size of the same model respirator, or
another model of respirator.
(5) Follow the manufacturer's instructions for operating the Portacount and proceed with the test.
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(6) The test subject shall be instructed to perform the exercises in section I. A. 14. of this appendix.
(7) After the test exercises, the test subject shall be questioned by the test conductor regarding the
comfort of the respirator upon completion of the protocol. If it has become unacceptable, another model
of respirator shall be tried.
(b) Portacount Test Instrument.
(1) The Portacount will automatically stop and calculate the overall fit factor for the entire set of
exercises. The overall fit factor is what counts. The Pass or Fail message will indicate whether or not the
test was successful. If the test was a Pass, the fit test is over.
(2) Since the pass or fail criterion of the Portacount is user programmable, the test operator shall
ensure that the pass or fail criterion meet the requirements for minimum respirator performance in this
Appendix.
(3) A record of the test needs to be kept on file, assuming the fit test was successful. The record
must contain the test subject's name; overall fit factor; make, model, style, and size of respirator used; and
date tested.
4. Controlled negative pressure (CNP) quantitative fit testing protocol.
The CNP protocol provides an alternative to aerosol fit test methods. The CNP fit test method
technology is based on exhausting air from a temporarily sealed respirator facepiece to generate and then
maintain a constant negative pressure inside the facepiece. The rate of air exhaust is controlled so that a
constant negative pressure is maintained in the respirator during the fit test. The level of pressure is
selected to replicate the mean inspiratory pressure that causes leakage into the respirator under normal use
conditions. With pressure held constant, air flow out of the respirator is equal to air flow into the
respirator. Therefore, measurement of the exhaust stream that is required to hold the pressure in the
temporarily sealed respirator constant yields a direct measure of leakage air flow into the respirator. The
CNP fit test method measures leak rates through the facepiece as a method for determining the facepiece
fit for negative pressure respirators. The CNP instrument manufacturer Occupational Health Dynamics of
Birmingham, Alabama also provides attachments (sampling manifolds) that replace the filter cartridges to
permit fit testing in an employee's own respirator. To perform the test, the test subject closes his or her
mouth and holds his/her breath, after which an air pump removes air from the respirator facepiece at a
pre-selected constant pressure. The facepiece fit is expressed as the leak rate through the facepiece,
expressed as milliliters per minute. The quality and validity of the CNP fit tests are determined by the
degree to which the in-mask pressure tracks the test pressure during the system measurement time of
approximately five seconds. Instantaneous feedback in the form of a real-time pressure trace of the inmask pressure is provided and used to determine test validity and quality. A minimum fit factor pass level
of 100 is necessary for a half-mask respirator and a minimum fit factor of at least 500 is required for a full
facepiece respirator. The entire screening and testing procedure shall be explained to the test subject prior
to the conduct of the screening test.
(a) CNP Fit Test Requirements.
(1) The instrument shall have a non-adjustable test pressure of 15.0 mm water pressure.
(2) The CNP system defaults selected for test pressure shall be set at −15 mm of water (-0.58 inches
of water) and the modeled inspiratory flow rate shall be 53.8 liters per minute for performing fit tests.
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NOTE: CNP systems have built-in capability to conduct fit testing that is specific to unique work
rate, mask, and gender situations that might apply in a specific workplace. Use of system default values,
which were selected to represent respirator wear with medium cartridge resistance at a low-moderate
work rate, will allow inter-test comparison of the respirator fit.)
(3) The individual who conducts the CNP fit testing shall be thoroughly trained to perform the test.
(4) The respirator filter or cartridge needs to be replaced with the CNP test manifold. The inhalation
valve downstream from the manifold either needs to be temporarily removed or propped open.
(5) The employer must train the test subject to hold his or her breath for at least 10 seconds.
(6) The test subject must don the test respirator without any assistance from the test administrator
who is conducting the CNP fit test. The respirator must not be adjusted once the fit-test exercises begin.
Any adjustment voids the test, and the test subject must repeat the fit test.
(7) The QNFT protocol shall be followed according to section I. C. 1. of this appendix with an
exception for the CNP test exercises.
(b) CNP Test Exercises.
(1) Normal breathing. In a normal standing position, without talking, the subject shall breathe
normally for 1 minute. After the normal breathing exercise, the subject needs to hold head straight ahead
and hold his or her breath for 10 seconds during the test measurement.
(2) Deep breathing. In a normal standing position, the subject shall breathe slowly and deeply for 1
minute, being careful not to hyperventilate. After the deep breathing exercise, the subject shall hold his or
her head straight ahead and hold his or her breath for 10 seconds during test measurement.
(3)Turning head side to side. Standing in place, the subject shall slowly turn his or her head from
side to side between the extreme positions on each side for 1 minute. The head shall be held at each
extreme momentarily so the subject can inhale at each side. After the turning head side to side exercise,
the subject needs to hold head full left and hold his or her breath for 10 seconds during test measurement.
Next, the subject needs to hold head full right and hold his or her breath for 10 seconds during test
measurement.
(4) Moving head up and down. Standing in place, the subject shall slowly move his or her head up
and down for 1 minute. The subject shall be instructed to inhale in the up position (i.e., when looking
toward the ceiling). After the moving head up and down exercise, the subject shall hold his or her head
full up and hold his or her breath for 10 seconds during test measurement. Next, the subject shall hold his
or her head full down and hold his or her breath for 10 seconds during test measurement.
(5) Talking. The subject shall talk out loud slowly and loud enough so as to be heard clearly by the
test conductor. The subject can read from a prepared text such as the Rainbow Passage, count backward
from 100, or recite a memorized poem or song for 1 minute. After the talking exercise, the subject shall
hold his or her head straight ahead and hold his or her breath for 10 seconds during the test measurement.
(6) Grimace. The test subject shall grimace by smiling or frowning for 15 seconds.
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(7) Bending Over. The test subject shall bend at the waist as if he or she were to touch his or her toes
for 1 minute. Jogging in place shall be substituted for this exercise in those test environments such as
shroud-type QNFT units that prohibit bending at the waist. After the bending over exercise, the subject
shall hold his or her head straight ahead and hold his or her breath for 10 seconds during the test
measurement.
(8) Normal Breathing. The test subject shall remove and re-don the respirator within a one-minute
period. Then, in a normal standing position, without talking, the subject shall breathe normally for 1
minute. After the normal breathing exercise, the subject shall hold his or her head straight ahead and hold
his or her breath for 10 seconds during the test measurement. After the test exercises, the test subject shall
be questioned by the test conductor regarding the comfort of the respirator upon completion of the
protocol. If it has become unacceptable, another model of a respirator shall be tried.
(c) CNP Test Instrument.
(1) The test instrument must have an effective audio-warning device, or a visual-warning device in
the form of a screen tracing, that indicates when the test subject fails to hold his or her breath during the
test. The test must be terminated and restarted from the beginning when the test subject fails to hold his or
her breath during the test. The test subject then may be refitted and retested.
(2) A record of the test shall be kept on file, assuming the fit test was successful. The record must
contain the test subject's name; overall fit factor; make, model, style and size of respirator used; and date
tested.
5. Controlled negative pressure (CNP) REDON quantitative fit testing protocol.
(a) When administering this protocol to test subjects, employers must comply with the requirements
specified in paragraphs (a) and (c) of part I.C.4 of this appendix (“Controlled negative pressure (CNP)
quantitative fit testing protocol”), as well as use the test exercises described below in paragraph (b) of this
protocol instead of the test exercises specified in paragraph (b) of part I.C.4 of this appendix.
(b) Employers must ensure that each test subject being fit tested using this protocol follows the
exercise and measurement procedures, including the order of administration, described below in Table A1 of this appendix.
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TABLE A-1—CNP REDON QUANTITATIVE FIT TESTING PROTOCOL
Exercises1

Exercise procedure

Measurement procedure

Facing
Forward

Stand and breathe normally, without talking, for 30 seconds Face forward, while holding breath for
10 seconds.

Bending
Over

Bend at the waist, as if going to touch his or her toes, for 30 Face parallel to the floor, while holding
seconds
breath for 10 seconds

Head
Shaking

For about three seconds, shake head back and forth
vigorously several times while shouting

REDON 1

Remove the respirator mask, loosen all facepiece straps, and Face forward, while holding breath for
then redon the respirator mask
10 seconds.

REDON 2

Remove the respirator mask, loosen all facepiece straps, and Face forward, while holding breath for
then redon the respirator mask again
10 seconds.

1

Face forward, while holding breath for
10 seconds

Exercises are listed in the order in which they are to be administered.

(c) After completing the test exercises, the test administrator must question each test subject
regarding the comfort of the respirator. When a test subject states that the respirator is unacceptable, the
employer must ensure that the test administrator repeats the protocol using another respirator model.
(d) Employers must determine the overall fit factor for each test subject by calculating the harmonic
mean of the fit testing exercises as follows:

Where:
N = The number of exercises;
FF1 = The fit factor for the first exercise;
FF2 = The fit factor for the second exercise; and
FFN = The fit factor for the nth exercise.
PART II. NEW FIT TEST PROTOCOLS
A. Any person may submit to OSHA an application for approval of a new fit test protocol. If the
application meets the following criteria, OSHA will initiate a rulemaking proceeding under section
6(b)(7) of the OSH Act to determine whether to list the new protocol as an approved protocol in this
appendix A.
B. The application must include a detailed description of the proposed new fit test protocol. This
application must be supported by either:
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1. A test report prepared by an independent government research laboratory (e.g., Lawrence
Livermore National Laboratory, Los Alamos National Laboratory, the National Institute for Standards
and Technology) stating that the laboratory has tested the protocol and had found it to be accurate and
reliable; or
2. An article that has been published in a peer-reviewed industrial hygiene journal describing the
protocol and explaining how test data support the protocol's accuracy and reliability.
C. If OSHA determines that additional information is required before the Agency commences a
rulemaking proceeding under this section, OSHA will so notify the applicant and afford the applicant the
opportunity to submit the supplemental information. Initiation of a rulemaking proceeding will be
deferred until OSHA has received and evaluated the supplemental information.
APPENDIX B-1 TO §1910.134: USER SEAL CHECK PROCEDURES (MANDATORY)
The individual who uses a tight-fitting respirator is to perform a user seal check to ensure that an
adequate seal is achieved each time the respirator is put on. Either the positive and negative pressure
checks listed in this appendix, or the respirator manufacturer's recommended user seal check method shall
be used. User seal checks are not substitutes for qualitative or quantitative fit tests.
I. Facepiece Positive and/or Negative Pressure Checks
A. Positive pressure check. Close off the exhalation valve and exhale gently into the facepiece. The
face fit is considered satisfactory if a slight positive pressure can be built up inside the facepiece without
any evidence of outward leakage of air at the seal. For most respirators this method of leak testing
requires the wearer to first remove the exhalation valve cover before closing off the exhalation valve and
then carefully replacing it after the test.
B. Negative pressure check. Close off the inlet opening of the canister or cartridge(s) by covering
with the palm of the hand(s) or by replacing the filter seal(s), inhale gently so that the facepiece collapses
slightly, and hold the breath for ten seconds. The design of the inlet opening of some cartridges cannot be
effectively covered with the palm of the hand. The test can be performed by covering the inlet opening of
the cartridge with a thin latex or nitrile glove. If the facepiece remains in its slightly collapsed condition
and no inward leakage of air is detected, the tightness of the respirator is considered satisfactory.
II. Manufacturer's Recommended User Seal Check Procedures
The respirator manufacturer's recommended procedures for performing a user seal check may be
used instead of the positive and/or negative pressure check procedures provided that the employer
demonstrates that the manufacturer's procedures are equally effective.
APPENDIX B-2 TO §1910.134: RESPIRATOR CLEANING PROCEDURES (MANDATORY)
These procedures are provided for employer use when cleaning respirators. They are general in
nature, and the employer as an alternative may use the cleaning recommendations provided by the
manufacturer of the respirators used by their employees, provided such procedures are as effective as
those listed here in appendix B-2. Equivalent effectiveness simply means that the procedures used must
accomplish the objectives set forth in appendix B-2, i.e., must ensure that the respirator is properly
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cleaned and disinfected in a manner that prevents damage to the respirator and does not cause harm to the
user.
I. Procedures for Cleaning Respirators
A. Remove filters, cartridges, or canisters. Disassemble facepieces by removing speaking
diaphragms, demand and pressure-demand valve assemblies, hoses, or any components recommended by
the manufacturer. Discard or repair any defective parts.
B. Wash components in warm (43 °C [110 °F] maximum) water with a mild detergent or with a
cleaner recommended by the manufacturer. A stiff bristle (not wire) brush may be used to facilitate the
removal of dirt.
C. Rinse components thoroughly in clean, warm (43 °C [110 °F] maximum), preferably running
water. Drain.
D. When the cleaner used does not contain a disinfecting agent, respirator components should be
immersed for two minutes in one of the following:
1. Hypochlorite solution (50 ppm of chlorine) made by adding approximately one milliliter of
laundry bleach to one liter of water at 43 °C (110 °F); or,
2. Aqueous solution of iodine (50 ppm iodine) made by adding approximately 0.8 milliliters of
tincture of iodine (6-8 grams ammonium and/or potassium iodide/100 cc of 45% alcohol) to one liter of
water at 43 °C (110 °F); or,
3. Other commercially available cleansers of equivalent disinfectant quality when used as directed,
if their use is recommended or approved by the respirator manufacturer.
E. Rinse components thoroughly in clean, warm (43 °C [110 °F] maximum), preferably running
water. Drain. The importance of thorough rinsing cannot be overemphasized. Detergents or disinfectants
that dry on facepieces may result in dermatitis. In addition, some disinfectants may cause deterioration of
rubber or corrosion of metal parts if not completely removed.
F. Components should be hand-dried with a clean lint-free cloth or air-dried.
G. Reassemble facepiece, replacing filters, cartridges, and canisters where necessary.
H. Test the respirator to ensure that all components work properly.
APPENDIX C TO §1910.134: OSHA RESPIRATOR MEDICAL EVALUATION QUESTIONNAIRE (MANDATORY)
To the employer: Answers to questions in Section 1, and to question 9 in Section 2 of part A, do not
require a medical examination.
To the employee:
Your employer must allow you to answer this questionnaire during normal working hours, or at a
time and place that is convenient to you. To maintain your confidentiality, your employer or supervisor
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must not look at or review your answers, and your employer must tell you how to deliver or send this
questionnaire to the health care professional who will review it.
Part A. Section 1. (Mandatory) The following information must be provided by every employee who
has been selected to use any type of respirator (please print).
1. Today's date:________________________________________________________________________
2. Your
name:________________________________________________________________________________
3. Your age (to nearest year):_____________________________________________________________
4. Sex (circle one): Male/Female
5. Your height: __ ft. __ in.
6. Your weight: __ lbs.
7. Your job title:_______________________________________________________________________
8. A phone number where you can be reached by the health care professional who reviews this
questionnaire (include the Area Code): ___
9. The best time to phone you at this number: __
10. Has your employer told you how to contact the health care professional who will review this
questionnaire (circle one): Yes/No
11. Check the type of respirator you will use (you can check more than one category):
a. __ N, R, or P disposable respirator (filter-mask, non-cartridge type only).
b. __ Other type (for example, half- or full-facepiece type, powered-air purifying, supplied-air, selfcontained breathing apparatus).
12. Have you worn a respirator (circle one): Yes/No
7 If “yes,” what type(s):________________________________________________________________
Part A. Section 2. (Mandatory) Questions 1 through 9 below must be answered by every employee
who has been selected to use any type of respirator (please circle “yes” or “no”).
1. Do you currently smoke tobacco, or have you smoked tobacco in the last month: Yes/No
2. Have you ever had any of the following conditions?
a. Seizures: Yes/No
b. Diabetes (sugar disease): Yes/No
c. Allergic reactions that interfere with your breathing: Yes/No
d. Claustrophobia (fear of closed-in places): Yes/No
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e. Trouble smelling odors: Yes/No
3. Have you ever had any of the following pulmonary or lung problems?
a. Asbestosis: Yes/No
b. Asthma: Yes/No
c. Chronic bronchitis: Yes/No
d. Emphysema: Yes/No
e. Pneumonia: Yes/No
f. Tuberculosis: Yes/No
g. Silicosis: Yes/No
h. Pneumothorax (collapsed lung): Yes/No
i. Lung cancer: Yes/No
j. Broken ribs: Yes/No
k. Any chest injuries or surgeries: Yes/No
l. Any other lung problem that you've been told about: Yes/No
4. Do you currently have any of the following symptoms of pulmonary or lung illness?
a. Shortness of breath: Yes/No
b. Shortness of breath when walking fast on level ground or walking up a slight hill or incline:
Yes/No
c. Shortness of breath when walking with other people at an ordinary pace on level ground: Yes/No
d. Have to stop for breath when walking at your own pace on level ground: Yes/No
e. Shortness of breath when washing or dressing yourself: Yes/No
f. Shortness of breath that interferes with your job: Yes/No
g. Coughing that produces phlegm (thick sputum): Yes/No
h. Coughing that wakes you early in the morning: Yes/No
i. Coughing that occurs mostly when you are lying down: Yes/No
j. Coughing up blood in the last month: Yes/No
k. Wheezing: Yes/No
l. Wheezing that interferes with your job: Yes/No
m. Chest pain when you breathe deeply: Yes/No
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n. Any other symptoms that you think may be related to lung problems: Yes/No
5. Have you ever had any of the following cardiovascular or heart problems?
a. Heart attack: Yes/No
b. Stroke: Yes/No
c. Angina: Yes/No
d. Heart failure: Yes/No
e. Swelling in your legs or feet (not caused by walking): Yes/No
f. Heart arrhythmia (heart beating irregularly): Yes/No
g. High blood pressure: Yes/No
h. Any other heart problem that you've been told about: Yes/No
6. Have you ever had any of the following cardiovascular or heart symptoms?
a. Frequent pain or tightness in your chest: Yes/No
b. Pain or tightness in your chest during physical activity: Yes/No
c. Pain or tightness in your chest that interferes with your job: Yes/No
d. In the past two years, have you noticed your heart skipping or missing a beat: Yes/No
e. Heartburn or indigestion that is not related to eating: Yes/No
f. Any other symptoms that you think may be related to heart or circulation problems: Yes/No
7. Do you currently take medication for any of the following problems?
a. Breathing or lung problems: Yes/No
b. Heart trouble: Yes/No
c. Blood pressure: Yes/No
d. Seizures: Yes/No
8. If you've used a respirator, have you ever had any of the following problems? (If you've never used a
respirator, check the following space and go to question 9:)
a. Eye irritation: Yes/No
b. Skin allergies or rashes: Yes/No
c. Anxiety: Yes/No
d. General weakness or fatigue: Yes/No
e. Any other problem that interferes with your use of a respirator: Yes/No
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9. Would you like to talk to the health care professional who will review this questionnaire about your
answers to this questionnaire: Yes/No
Questions 10 to 15 below must be answered by every employee who has been selected to use either
a full-facepiece respirator or a self-contained breathing apparatus (SCBA). For employees who have been
selected to use other types of respirators, answering these questions is voluntary.
10. Have you ever lost vision in either eye (temporarily or permanently): Yes/No
11. Do you currently have any of the following vision problems?
a. Wear contact lenses: Yes/No
b. Wear glasses: Yes/No
c. Color blind: Yes/No
d. Any other eye or vision problem: Yes/No
12. Have you ever had an injury to your ears, including a broken ear drum: Yes/No
13. Do you currently have any of the following hearing problems?
a. Difficulty hearing: Yes/No
b. Wear a hearing aid: Yes/No
c. Any other hearing or ear problem: Yes/No
14. Have you ever had a back injury: Yes/No
15. Do you currently have any of the following musculoskeletal problems?
a. Weakness in any of your arms, hands, legs, or feet: Yes/No
b. Back pain: Yes/No
c. Difficulty fully moving your arms and legs: Yes/No
d. Pain or stiffness when you lean forward or backward at the waist: Yes/No
e. Difficulty fully moving your head up or down: Yes/No
f. Difficulty fully moving your head side to side: Yes/No
g. Difficulty bending at your knees: Yes/No
h. Difficulty squatting to the ground: Yes/No
i. Climbing a flight of stairs or a ladder carrying more than 25 lbs: Yes/No
j. Any other muscle or skeletal problem that interferes with using a respirator: Yes/No
Part B Any of the following questions, and other questions not listed, may be added to the
questionnaire at the discretion of the health care professional who will review the questionnaire.
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1. In your present job, are you working at high altitudes (over 5,000 feet) or in a place that has lower than
normal amounts of oxygen: Yes/No
If “yes,” do you have feelings of dizziness, shortness of breath, pounding in your chest, or other
symptoms when you're working under these conditions: Yes/No
2. At work or at home, have you ever been exposed to hazardous solvents, hazardous airborne chemicals
(e.g., gases, fumes, or dust), or have you come into skin contact with hazardous chemicals:
Yes/No
If “yes,” name the chemicals if you know them:_____________________________________________
3. Have you ever worked with any of the materials, or under any of the conditions, listed below:
a. Asbestos: Yes/No
b. Silica (e.g., in sandblasting): Yes/No
c. Tungsten/cobalt (e.g., grinding or welding this material): Yes/No
d. Beryllium: Yes/No
e. Aluminum: Yes/No
f. Coal (for example, mining): Yes/No
g. Iron: Yes/No
h. Tin: Yes/No
i. Dusty environments: Yes/No
j. Any other hazardous exposures: Yes/No
If “yes,” describe these exposures:_______________________________________________________
4. List any second jobs or side businesses you have:___________________________________________
5. List your previous occupations:_________________________________________________________
6. List your current and previous hobbies:___________________________________________________
7. Have you been in the military services? Yes/No
If “yes,” were you exposed to biological or chemical agents (either in training or combat): Yes/No
8. Have you ever worked on a HAZMAT team? Yes/No
9. Other than medications for breathing and lung problems, heart trouble, blood pressure, and seizures
mentioned earlier in this questionnaire, are you taking any other medications for any reason
(including over-the-counter medications): Yes/No
If “yes,” name the medications if you know them:___________________________________________
10. Will you be using any of the following items with your respirator(s)?
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a. HEPA Filters: Yes/No
b. Canisters (for example, gas masks): Yes/No
c. Cartridges: Yes/No
11. How often are you expected to use the respirator(s) (circle “yes” or “no” for all answers that apply to
you)?:
a. Escape only (no rescue): Yes/No
b. Emergency rescue only: Yes/No
c. Less than 5 hours per week: Yes/No
d. Less than 2 hours per day: Yes/No
e. 2 to 4 hours per day: Yes/No
f. Over 4 hours per day: Yes/No
12. During the period you are using the respirator(s), is your work effort:
a. Light (less than 200 kcal per hour): Yes/No
If “yes,” how long does this period last during the average shift:______hrs.______mins.
Examples of a light work effort are sitting while writing, typing, drafting, or performing light
assembly work; or standing while operating a drill press (1-3 lbs.) or controlling machines.
b. Moderate (200 to 350 kcal per hour): Yes/No
If “yes,” how long does this period last during the average shift:______hrs.______mins.
Examples of moderate work effort are sitting while nailing or filing; driving a truck or bus in urban
traffic; standing while drilling, nailing, performing assembly work, or transferring a moderate load (about
35 lbs.) at trunk level; walking on a level surface about 2 mph or down a 5-degree grade about 3 mph;
or pushing a wheelbarrow with a heavy load (about 100 lbs.) on a level surface.
c. Heavy (above 350 kcal per hour): Yes/No
If “yes,” how long does this period last during the average shift:______hrs.______mins.
Examples of heavy work are lifting a heavy load (about 50 lbs.) from the floor to your waist or
shoulder; working on a loading dock; shoveling; standing while bricklaying or chipping
castings; walking up an 8-degree grade about 2 mph; climbing stairs with a heavy load (about 50 lbs.).
13. Will you be wearing protective clothing and/or equipment (other than the respirator) when you're
using your respirator: Yes/No
If “yes,” describe this protective clothing and/or equipment:___________________________________
14. Will you be working under hot conditions (temperature exceeding 77 °F): Yes/No
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15. Will you be working under humid conditions: Yes/No
16. Describe the work you'll be doing while you're using your respirator(s):
____________________________________________________________________________________
17. Describe any special or hazardous conditions you might encounter when you're using your
respirator(s) (for example, confined spaces, life-threatening gases):
____________________________________________________________________________________
18. Provide the following information, if you know it, for each toxic substance that you'll be exposed to
when you're using your respirator(s):
Name of the first toxic substance:________________________________________________________
Estimated maximum exposure level per shift:_______________________________________________
Duration of exposure per shift___________________________________________________________
Name of the second toxic substance:______________________________________________________
Estimated maximum exposure level per shift:_______________________________________________
Duration of exposure per shift:__________________________________________________________
Name of the third toxic substance:________________________________________________________
Estimated maximum exposure level per shift:_______________________________________________
Duration of exposure per shift:__________________________________________________________
The name of any other toxic substances that you'll be exposed to while using your respirator:
____________________________________________________________________________________
19. Describe any special responsibilities you'll have while using your respirator(s) that may affect the
safety and well-being of others (for example, rescue, security):
____________________________________________________________________________________
APPENDIX D TO §1910.134 (MANDATORY) INFORMATION FOR EMPLOYEES USING RESPIRATORS WHEN
NOT REQUIRED UNDER THE STANDARD
Respirators are an effective method of protection against designated hazards when properly selected
and worn. Respirator use is encouraged, even when exposures are below the exposure limit, to provide an
additional level of comfort and protection for workers. However, if a respirator is used improperly or not
kept clean, the respirator itself can become a hazard to the worker. Sometimes, workers may wear
respirators to avoid exposures to hazards, even if the amount of hazardous substance does not exceed the
limits set by OSHA standards. If your employer provides respirators for your voluntary use, or if you
provide your own respirator, you need to take certain precautions to be sure that the respirator itself does
not present a hazard.
You should do the following:
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1. Read and heed all instructions provided by the manufacturer on use, maintenance, cleaning and
care, and warnings regarding the respirators limitations.
2. Choose respirators certified for use to protect against the contaminant of concern. NIOSH, the
National Institute for Occupational Safety and Health of the U.S. Department of Health and Human
Services, certifies respirators. A label or statement of certification should appear on the respirator or
respirator packaging. It will tell you what the respirator is designed for and how much it will protect you.
3. Do not wear your respirator into atmospheres containing contaminants for which your respirator
is not designed to protect against. For example, a respirator designed to filter dust particles will not
protect you against gases, vapors, or very small solid particles of fumes or smoke.
4. Keep track of your respirator so that you do not mistakenly use someone else's respirator.
[63 FR 1270, Jan. 8, 1998; 63 FR 20098, 20099, Apr. 23, 1998, as amended at 69 FR 46993, Aug. 4,
2004; 71 FR 16672, Apr. 3, 2006; 71 FR 50187, Aug. 24, 2006; 73 FR 75584, Dec. 12, 2008; 76 FR
33607, June 8, 2011; 77 FR 46949, Aug. 7, 2012]
§1910.135 Head protection.
(a) General requirements. (1) The employer shall ensure that each affected employee wears a
protective helmet when working in areas where there is a potential for injury to the head from falling
objects.
(2) The employer shall ensure that a protective helmet designed to reduce electrical shock hazard is
worn by each such affected employee when near exposed electrical conductors which could contact the
head.
(b) Criteria for head protection. (1) Head protection must comply with any of the following
consensus standards:
(i) American National Standards Institute (ANSI) Z89.1-2009, “American National Standard for
Industrial Head Protection,” incorporated by reference in §1910.6;
(ii) American National Standards Institute (ANSI) Z89.1-2003, “American National Standard for
Industrial Head Protection,” incorporated by reference in §1910.6; or
(iii) American National Standards Institute (ANSI) Z89.1-1997, “American National Standard for
Personnel Protection—Protective Headwear for Industrial Workers—Requirements,” incorporated by
reference in §1910.6.
(2) Head protection devices that the employer demonstrates are at least as effective as head
protection devices that are constructed in accordance with one of the above consensus standards will be
deemed to be in compliance with the requirements of this section.
[59 FR 16362, Apr. 6, 1994, as amended at 61 FR 9238, Mar. 7, 1996; 61 FR 19548, May 2, 1996; 74 FR
46356, Sept. 9, 2009; 77 FR 37598, June 22, 2012]
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§1910.136 Foot protection.
(a) General requirements. The employer shall ensure that each affected employee uses protective
footwear when working in areas where there is a danger of foot injuries due to falling or rolling objects,
or objects piercing the sole, or when the use of protective footwear will protect the affected employee
from an electrical hazard, such as a static-discharge or electric-shock hazard, that remains after the
employer takes other necessary protective measures.
(b) Criteria for protective footwear. (1) Protective footwear must comply with any of the following
consensus standards:
(i) ASTM F-2412-2005, “Standard Test Methods for Foot Protection,” and ASTM F-2413-2005,
“Standard Specification for Performance Requirements for Protective Footwear,” which are incorporated
by reference in §1910.6;
(ii) ANSI Z41-1999, “American National Standard for Personal Protection—Protective Footwear,”
which is incorporated by reference in §1910.6; or
(iii) ANSI Z41-1991, “American National Standard for Personal Protection—Protective Footwear,”
which is incorporated by reference in §1910.6.
(2) Protective footwear that the employer demonstrates is at least as effective as protective footwear
that is constructed in accordance with one of the above consensus standards will be deemed to be in
compliance with the requirements of this section.
[59 FR 16362, Apr. 6, 1994; 59 FR 33911, July 1, 1994, as amended at 61 FR 9238, Mar. 7, 1996; 61 FR
19548, May 2, 1996; 61 FR 21228, May 9, 1996; 74 FR 46356, Sept. 9, 2009; 79 FR 20629, Apr. 11,
2014]
§1910.137 Electrical protective equipment.
(a) Design requirements for specific types of electrical protective equipment. Rubber insulating
blankets, rubber insulating matting, rubber insulating covers, rubber insulating line hose, rubber
insulating gloves, and rubber insulating sleeves shall meet the following requirements:
(1) Manufacture and marking of rubber insulating equipment. (i) Blankets, gloves, and sleeves shall
be produced by a seamless process.
(ii) Each item shall be clearly marked as follows:
(A) Class 00 equipment shall be marked Class 00.
(B) Class 0 equipment shall be marked Class 0.
(C) Class 1 equipment shall be marked Class 1.
(D) Class 2 equipment shall be marked Class 2.
(E) Class 3 equipment shall be marked Class 3.
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(F) Class 4 equipment shall be marked Class 4.
(G) Nonozone-resistant equipment shall be marked Type I.
(H) Ozone-resistant equipment shall be marked Type II.
(I) Other relevant markings, such as the manufacturer's identification and the size of the equipment,
may also be provided.
(iii) Markings shall be nonconducting and shall be applied in such a manner as not to impair the
insulating qualities of the equipment.
(iv) Markings on gloves shall be confined to the cuff portion of the glove.
(2) Electrical requirements. (i) Equipment shall be capable of withstanding the ac proof-test voltage
specified in Table I-1 or the dc proof-test voltage specified in Table I-2.
(A) The proof test shall reliably indicate that the equipment can withstand the voltage involved.
(B) The test voltage shall be applied continuously for 3 minutes for equipment other than matting
and shall be applied continuously for 1 minute for matting.
(C) Gloves shall also be capable of separately withstanding the ac proof-test voltage specified in
Table I-1 after a 16-hour water soak. (See the note following paragraph (a)(3)(ii)(B) of this section.)
(ii) When the ac proof test is used on gloves, the 60-hertz proof-test current may not exceed the
values specified in Table I-1 at any time during the test period.
(A) If the ac proof test is made at a frequency other than 60 hertz, the permissible proof-test current
shall be computed from the direct ratio of the frequencies.
(B) For the test, gloves (right side out) shall be filled with tap water and immersed in water to a
depth that is in accordance with Table I-3. Water shall be added to or removed from the glove, as
necessary, so that the water level is the same inside and outside the glove.
(C) After the 16-hour water soak specified in paragraph (a)(2)(i)(C) of this section, the 60-hertz
proof-test current may not exceed the values given in Table I-1 by more than 2 milliamperes.
(iii) Equipment that has been subjected to a minimum breakdown voltage test may not be used for
electrical protection. (See the note following paragraph (a)(3)(ii)(B) of this section.)
(iv) Material used for Type II insulating equipment shall be capable of withstanding an ozone test,
with no visible effects. The ozone test shall reliably indicate that the material will resist ozone exposure in
actual use. Any visible signs of ozone deterioration of the material, such as checking, cracking, breaks, or
pitting, is evidence of failure to meet the requirements for ozone-resistant material. (See the note
following paragraph (a)(3)(ii)(B) of this section.)
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(3) Workmanship and finish. (i) Equipment shall be free of physical irregularities that can adversely
affect the insulating properties of the equipment and that can be detected by the tests or inspections
required under this section.
(ii) Surface irregularities that may be present on all rubber goods (because of imperfections on forms
or molds or because of inherent difficulties in the manufacturing process) and that may appear as
indentations, protuberances, or imbedded foreign material are acceptable under the following conditions:
(A) The indentation or protuberance blends into a smooth slope when the material is stretched.
(B) Foreign material remains in place when the insulating material is folded and stretches with the
insulating material surrounding it.
NOTE TO PARAGRAPH (A): Rubber insulating equipment meeting the following national consensus
standards is deemed to be in compliance with the performance requirements of paragraph (a) of this
section:
American Society for Testing and Materials (ASTM) D120-09, Standard Specification for Rubber
Insulating Gloves.
ASTM D178-01 (2010), Standard Specification for Rubber Insulating Matting.
ASTM D1048-12, Standard Specification for Rubber Insulating Blankets.
ASTM D1049-98 (2010), Standard Specification for Rubber Insulating Covers.
ASTM D1050-05 (2011), Standard Specification for Rubber Insulating Line Hose.
ASTM D1051-08, Standard Specification for Rubber Insulating Sleeves.
The preceding standards also contain specifications for conducting the various tests required in
paragraph (a) of this section. For example, the ac and dc proof tests, the breakdown test, the water-soak
procedure, and the ozone test mentioned in this paragraph are described in detail in these ASTM
standards.
ASTM F1236-96 (2012), Standard Guide for Visual Inspection of Electrical Protective Rubber
Products, presents methods and techniques for the visual inspection of electrical protective equipment
made of rubber. This guide also contains descriptions and photographs of irregularities that can be found
in this equipment.
ASTM F819-10, Standard Terminology Relating to Electrical Protective Equipment for
Workers, includes definitions of terms relating to the electrical protective equipment covered under this
section.
(b) Design requirements for other types of electrical protective equipment. The following
requirements apply to the design and manufacture of electrical protective equipment that is not covered
by paragraph (a) of this section:
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(1) Voltage withstand. Insulating equipment used for the protection of employees shall be capable of
withstanding, without failure, the voltages that may be imposed upon it.
NOTE TO PARAGRAPH (B)(1): These voltages include transient overvoltages, such as switching
surges, as well as nominal line voltage. See appendix B to §1910.269 for a discussion of transient
overvoltages on electric power transmission and distribution systems. See IEEE Std 516-2009, IEEE
Guide for Maintenance Methods on Energized Power Lines, for methods of determining the magnitude of
transient overvoltages on an electrical system and for a discussion comparing the ability of insulation
equipment to withstand a transient overvoltage based on its ability to withstand ac voltage testing.
(2) Equipment current. (i) Protective equipment used for the primary insulation of employees from
energized circuit parts shall be capable of passing a current test when subjected to the highest nominal
voltage on which the equipment is to be used.
(ii) When insulating equipment is tested in accordance with paragraph (b)(2)(i) of this section, the
equipment current may not exceed 1 microampere per kilovolt of phase-to-phase applied voltage.
NOTE 1 TO PARAGRAPH (B)(2): This paragraph applies to equipment that provides primary insulation
of employees from energized parts. It does not apply to equipment used for secondary insulation or
equipment used for brush contact only.
NOTE 2 TO PARAGRAPH (B)(2): For ac excitation, this current consists of three components:
Capacitive current because of the dielectric properties of the insulating material itself; conduction current
through the volume of the insulating equipment; and leakage current along the surface of the tool or
equipment. The conduction current is normally negligible. For clean, dry insulating equipment, the
leakage current is small, and the capacitive current predominates.
NOTE TO PARAGRAPH (B): Plastic guard equipment is deemed to conform to the performance
requirements of paragraph (b) of this section if it meets, and is used in accordance with, ASTM F712-06
(2011), Standard Test Methods and Specifications for Electrically Insulating Plastic Guard Equipment
for Protection of Workers.
(c) In-service care and use of electrical protective equipment—(1) General. Electrical protective
equipment shall be maintained in a safe, reliable condition.
(2) Specific requirements. The following specific requirements apply to rubber insulating blankets,
rubber insulating covers, rubber insulating line hose, rubber insulating gloves, and rubber insulating
sleeves:
(i) Maximum use voltages shall conform to those listed in Table I-4.
(ii) Insulating equipment shall be inspected for damage before each day's use and immediately
following any incident that can reasonably be suspected of causing damage. Insulating gloves shall be
given an air test, along with the inspection.
NOTE TO PARAGRAPH (C)(2)(II): ASTM F1236-96 (2012), Standard Guide for Visual Inspection of
Electrical Protective Rubber Products, presents methods and techniques for the visual inspection of
electrical protective equipment made of rubber. This guide also contains descriptions and photographs of
irregularities that can be found in this equipment.
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(iii) Insulating equipment with any of the following defects may not be used:
(A) A hole, tear, puncture, or cut;
(B) Ozone cutting or ozone checking (that is, a series of interlacing cracks produced by ozone on
rubber under mechanical stress);
(C) An embedded foreign object;
(D) Any of the following texture changes: swelling, softening, hardening, or becoming sticky or
inelastic.
(E) Any other defect that damages the insulating properties.
(iv) Insulating equipment found to have other defects that might affect its insulating properties shall
be removed from service and returned for testing under paragraphs (c)(2)(viii) and (c)(2)(ix) of this
section.
(v) Insulating equipment shall be cleaned as needed to remove foreign substances.
(vi) Insulating equipment shall be stored in such a location and in such a manner as to protect it from
light, temperature extremes, excessive humidity, ozone, and other damaging substances and conditions.
(vii) Protector gloves shall be worn over insulating gloves, except as follows:
(A) Protector gloves need not be used with Class 0 gloves, under limited-use conditions, when small
equipment and parts manipulation necessitate unusually high finger dexterity.
NOTE TO PARAGRAPH (C)(2)(VII)(A): Persons inspecting rubber insulating gloves used under these
conditions need to take extra care in visually examining them. Employees using rubber insulating gloves
under these conditions need to take extra care to avoid handling sharp objects.
(B) If the voltage does not exceed 250 volts, ac, or 375 volts, dc, protector gloves need not be used
with Class 00 gloves, under limited-use conditions, when small equipment and parts manipulation
necessitate unusually high finger dexterity.
NOTE TO PARAGRAPH (C)(2)(VII)(B): Persons inspecting rubber insulating gloves used under these
conditions need to take extra care in visually examining them. Employees using rubber insulating gloves
under these conditions need to take extra care to avoid handling sharp objects.
(C) Any other class of glove may be used without protector gloves, under limited-use conditions,
when small equipment and parts manipulation necessitate unusually high finger dexterity but only if the
employer can demonstrate that the possibility of physical damage to the gloves is small and if the class of
glove is one class higher than that required for the voltage involved.
(D) Insulating gloves that have been used without protector gloves may not be reused until they
have been tested under the provisions of paragraphs (c)(2)(viii) and (c)(2)(ix) of this section.
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(viii) Electrical protective equipment shall be subjected to periodic electrical tests. Test voltages and
the maximum intervals between tests shall be in accordance with Table I-4 and Table I-5.
(ix) The test method used under paragraphs (c)(2)(viii) and (c)(2)(xi) of this section shall reliably
indicate whether the insulating equipment can withstand the voltages involved.
NOTE TO PARAGRAPH (C)(2)(IX): Standard electrical test methods considered as meeting this
paragraph are given in the following national consensus standards:
ASTM D120-09, Standard Specification for Rubber Insulating Gloves.
ASTM D178-01 (2010), Standard Specification for Rubber Insulating Matting.
ASTM D1048-12, Standard Specification for Rubber Insulating Blankets.
ASTM D1049-98 (2010), Standard Specification for Rubber Insulating Covers.
ASTM D1050-05 (2011), Standard Specification for Rubber Insulating Line Hose.
ASTM D1051-08, Standard Specification for Rubber Insulating Sleeves.
ASTM F478-09, Standard Specification for In-Service Care of Insulating Line Hose and Covers.
ASTM F479-06 (2011), Standard Specification for In-Service Care of Insulating Blankets.
ASTM F496-08, Standard Specification for In-Service Care of Insulating Gloves and Sleeves.
(x) Insulating equipment failing to pass inspections or electrical tests may not be used by employees,
except as follows:
(A) Rubber insulating line hose may be used in shorter lengths with the defective portion cut off.
(B) Rubber insulating blankets may be salvaged by severing the defective area from the undamaged
portion of the blanket. The resulting undamaged area may not be smaller than 560 millimeters by 560
millimeters (22 inches by 22 inches) for Class 1, 2, 3, and 4 blankets.
(C) Rubber insulating blankets may be repaired using a compatible patch that results in physical and
electrical properties equal to those of the blanket.
(D) Rubber insulating gloves and sleeves with minor physical defects, such as small cuts, tears, or
punctures, may be repaired by the application of a compatible patch. Also, rubber insulating gloves and
sleeves with minor surface blemishes may be repaired with a compatible liquid compound. The repaired
area shall have electrical and physical properties equal to those of the surrounding material. Repairs to
gloves are permitted only in the area between the wrist and the reinforced edge of the opening.
(xi) Repaired insulating equipment shall be retested before it may be used by employees.
(xii) The employer shall certify that equipment has been tested in accordance with the requirements
of paragraphs (c)(2)(iv), (c)(2)(vii)(D), (c)(2)(viii), (c)(2)(ix), and (c)(2)(xi) of this section. The
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certification shall identify the equipment that passed the test and the date it was tested and shall be made
available upon request to the Assistant Secretary for Occupational Safety and Health and to employees or
their authorized representatives.
NOTE TO PARAGRAPH (C)(2)(XII): Marking equipment with, and entering onto logs, the results of the
tests and the dates of testing are two acceptable means of meeting the certification requirement.
TABLE I-1—AC PROOF-TEST REQUIREMENTS
Maximum proof-test current, mA
(gloves only)

Class of Equipment

280-mm
(11-in)
glove

Proof-test
Voltage
rms V

360-mm
(14-in)
glove

410-mm
(16-in)
glove

460-mm
(18-in)
glove

00

2,500

8

12

0

5,000

8

12

14

16

1

10,000

14

16

18

2

20,000

16

18

20

3

30,000

18

20

22

4

40,000

22

24

TABLE I-2—DC PROOF-TEST REQUIREMENTS
Class of equipment

Proof-test voltage

00

10,000

0

20,000

1

40,000

2

50,000

3

60,000

4

70,000

Note: The dc voltages listed in this table are not appropriate for proof testing rubber insulating line
hose or covers. For this equipment, dc proof tests shall use a voltage high enough to indicate that the
equipment can be safely used at the voltages listed in Table I-4. See ASTM D1050-05 (2011) and ASTM
D1049-98 (2010) for further information on proof tests for rubber insulating line hose and covers,
respectively.
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TABLE I-3—GLOVE TESTS—WATER LEVEL12
AC proof test
Class of glove

mm

DC proof test
in

mm

in

00

38

1.5

38

1.5

0

38

1.5

38

1.5

1

38

1.5

51

2.0

2

64

2.5

76

3.0

3

89

3.5

102

4.0

4

127

5.0

153

6.0

1

The water level is given as the clearance from the reinforced edge of the glove to the water line,
with a tolerance of ±13 mm. (±0.5 in.).
2

If atmospheric conditions make the specified clearances impractical, the clearances may be
increased by a maximum of 25 mm. (1 in.).
TABLE I-4—RUBBER INSULATING EQUIPMENT, VOLTAGE REQUIREMENTS

Class of equipment
00

Maximum
use voltage1
AC rms

Retest
voltage2
AC rms

Retest
voltage2
DC avg

500

2,500

10,000

0

1,000

5,000

20,000

1

7,500

10,000

40,000

2

17,000

20,000

50,000

3

26,500

30,000

60,000

4

36,000

40,000

70,000

1

The maximum use voltage is the ac voltage (rms) classification of the protective equipment that
designates the maximum nominal design voltage of the energized system that may be safely worked. The
nominal design voltage is equal to the phase-to-phase voltage on multiphase circuits. However, the phaseto-ground potential is considered to be the nominal design voltage if:
(1) There is no multiphase exposure in a system area and the voltage exposure is limited to the
phase-to-ground potential, or
(2) The electric equipment and devices are insulated or isolated or both so that the multiphase
exposure on a grounded wye circuit is removed.
2

The proof-test voltage shall be applied continuously for at least 1 minute, but no more than 3
minutes.
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TABLE I-5—RUBBER INSULATING EQUIPMENT, TEST INTERVALS
Type of
equipment

When to test

Rubber insulating
line hose

Upon indication that insulating value is suspect and after repair.

Rubber insulating
covers

Upon indication that insulating value is suspect and after repair.

Rubber insulating
blankets

Before first issue and every 12 months thereafter;1 upon indication that insulating value is
suspect; and after repair.

Rubber insulating
gloves

Before first issue and every 6 months thereafter;1 upon indication that insulating value is
suspect; after repair; and after use without protectors.

Rubber insulating
sleeves

Before first issue and every 12 months thereafter;1 upon indication that insulating value is
suspect; and after repair.

1

If the insulating equipment has been electrically tested but not issued for service, the insulating
equipment may not be placed into service unless it has been electrically tested within the previous 12
months.
[79 FR 20629, Apr. 11, 2014]
§1910.138 Hand protection.
(a) General requirements. Employers shall select and require employees to use appropriate hand
protection when employees' hands are exposed to hazards such as those from skin absorption of harmful
substances; severe cuts or lacerations; severe abrasions; punctures; chemical burns; thermal burns; and
harmful temperature extremes.
(b) Selection. Employers shall base the selection of the appropriate hand protection on an evaluation
of the performance characteristics of the hand protection relative to the task(s) to be performed,
conditions present, duration of use, and the hazards and potential hazards identified.
[59 FR 16362, Apr. 6, 1994; 59 FR 33911, July 1, 1994]
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Subpart J—General Environmental Controls
AUTHORITY: 29 U.S.C. 653, 655, 657; Secretary of Labor's Order No. 12-71 (36 FR 8754), 8-76 (41
FR 25059), 9-83 (48 FR 35736), 1-90 (55 FR 9033), 6-96 (62 FR 111), 3-2000 (65 FR 50017), 5-2007
(72 FR 31159), 4-2010 (75 FR 55355), or 1-2012 (77 FR 3912), as applicable.
Sections 1910.141, 1910.142, 1910.145, 1910.146, and 1910.147 also issued under 29 CFR part
1911.
§1910.145 Specifications for accident prevention signs and tags.
(a) Scope. (1) These specifications apply to the design, application, and use of signs or symbols (as
included in paragraphs (c) through (e) of this section) intended to indicate and, insofar as possible, to
define specific hazards of a nature such that failure to designate them may lead to accidental injury to
workers or the public, or both, or to property damage. These specifications are intended to cover all safety
signs except those designed for streets, highways, and railroads. These specifications do not apply to plant
bulletin boards or to safety posters.
(2) All new signs and replacements of old signs shall be in accordance with these specifications.
(b) Definitions. As used in this section, the word sign refers to a surface on prepared for the warning
of, or safety instructions of, industrial workers or members of the public who may be exposed to hazards.
Excluded from this definition, however, are news releases, displays commonly known as safety posters,
and bulletins used for employee education.
(c) Classification of signs according to use—(1) Danger signs. (i) There shall be no variation in the
type of design of signs posted to warn of specific dangers and radiation hazards.
(ii) All employees shall be instructed that danger signs indicate immediate danger and that special
precautions are necessary.
(2) Caution signs. (i) Caution signs shall be used only to warn against potential hazards or to caution
against unsafe practices.
(ii) All employees shall be instructed that caution signs indicate a possible hazard against which
proper precaution should be taken.
(3) Safety instruction signs. Safety instruction signs shall be used where there is a need for general
instructions and suggestions relative to safety measures.
(d) Sign design—(1) Design features. All signs shall be furnished with rounded or blunt corners and
shall be free from sharp edges, burrs, splinters, or other sharp projections. The ends or heads of bolts or
other fastening devices shall be located in such a way that they do not constitute a hazard.
(2) Danger signs. The colors red, black, and white shall be those of opaque glossy samples as
specified in Table 1, “Fundamental Specification of Safety Colors for CIE Standard Source ‘C,’” of ANSI
Z53.1-1967 or in Table 1, “Specification of the Safety Colors for CIE Illuminate C and the CIE 1931, 2
Standard Observer,” of ANSI Z535.1-2006(R2011), incorporated by reference in §1910.6.
(3) [Reserved]
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(4) Caution signs. The standard color of the background shall be yellow; and the panel, black with
yellow letters. Any letters used against the yellow background shall be black. The colors shall be those of
opaque glossy samples as specified in Table 1 of ANSI Z53.1-1967 or Table 1 of ANSI Z535.12006(R2011), incorporated by reference in §1910.6.
(5) [Reserved]
(6) Safety instruction signs. The standard color of the background shall be white; and the panel,
green with white letters. Any letters used against the white background shall be black. The colors shall be
those of opaque glossy samples as specified in Table 1 of ANSI Z53.1-1967 or in Table 1 of ANSI
Z535.1-2006(R2011), incorporated by reference in §1910.6.
(7)-(9) [Reserved]
(10) Slow-moving vehicle emblem. This emblem (see fig. J-7) consists of a fluorescent yelloworange triangle with a dark red reflective border. The yellow-orange fluorescent triangle is a highly
visible color for daylight exposure. The reflective border defines the shape of the fluorescent color in
daylight and creates a hollow red triangle in the path of motor vehicle headlights at night. The emblem is
intended as a unique identification for, and it shall be used only on, vehicles which by design move
slowly (25 m.p.h. or less) on the public roads. The emblem is not a clearance marker for wide machinery
nor is it intended to replace required lighting or marking of slow-moving vehicles. Neither the color film
pattern and its dimensions nor the backing shall be altered to permit use of advertising or other markings.
The material, location, mounting, etc., of the emblem shall be in accordance with the American Society of
Agricultural Engineers Emblem for Identifying Slow-Moving Vehicles, ASAE R276, 1967, or ASAE
S276.2 (ANSI B114.1-1971), which are incorporated by reference as specified in §1910.6.

FIGURE J-7—SLOW-MOVING VEHICLE EMBLEM
NOTE: All dimensions are in inches.
(e) Sign wordings. (1) [Reserved]
(2) Nature of wording. The wording of any sign should be easily read and concise. The sign should
contain sufficient information to be easily understood. The wording should make a positive, rather than
negative suggestion and should be accurate in fact.
(3) [Reserved]
94

29 CFR 1910 (OSHA)
(4) Biological hazard signs. The biological hazard warning shall be used to signify the actual or
potential presence of a biohazard and to identify equipment, containers, rooms, materials, experimental
animals, or combinations thereof, which contain, or are contaminated with, viable hazardous agents. For
the purpose of this subparagraph the term “biological hazard,” or “biohazard,” shall include only those
infectious agents presenting a risk or potential risk to the well-being of man.
(f) Accident prevention tags—(1) Scope and application. (i) This paragraph (f) applies to all
accident prevention tags used to identify hazardous conditions and provide a message to employees with
respect to hazardous conditions as set forth in paragraph (f)(3) of this section, or to meet the specific
tagging requirements of other OSHA standards.
(ii) This paragraph (f) does not apply to construction or agriculture.
(2) Definitions. Biological hazard or BIOHAZARD means those infectious agents presenting a risk
of death, injury or illness to employees.
Major message means that portion of a tag's inscription that is more specific than the signal word
and that indicates the specific hazardous condition or the instruction to be communicated to the employee.
Examples include: “High Voltage,” “Close Clearance,” “Do Not Start,” or “Do Not Use” or a
corresponding pictograph used with a written text or alone.
Pictograph means a pictorial representation used to identify a hazardous condition or to convey a
safety instruction.
Signal word means that portion of a tag's inscription that contains the word or words that are
intended to capture the employee's immediate attention.
Tag means a device usually made of card, paper, pasteboard, plastic or other material used to
identify a hazardous condition.
(3) Use. Tags shall be used as a means to prevent accidental injury or illness to employees who are
exposed to hazardous or potentially hazardous conditions, equipment or operations which are out of the
ordinary, unexpected or not readily apparent. Tags shall be used until such time as the identified hazard is
eliminated or the hazardous operation is completed. Tags need not be used where signs, guarding or other
positive means of protection are being used.
(4) General tag criteria. All required tags shall meet the following criteria:
(i) Tags shall contain a signal word and a major message.
(A) The signal word shall be either “Danger,” “Caution,” or “Biological Hazard,” “BIOHAZARD,”
or the biological hazard symbol.
(B) The major message shall indicate the specific hazardous condition or the instruction to be
communicated to the employee.
(ii) The signal word shall be readable at a minimum distance of five feet (1.52 m) or such greater
distance as warranted by the hazard.
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(iii) The tag's major message shall be presented in either pictographs, written text or both.
(iv) The signal word and the major message shall be understandable to all employees who may be
exposed to the identified hazard.
(v) All employees shall be informed as to the meaning of the various tags used throughout the
workplace and what special precautions are necessary.
(vi) Tags shall be affixed as close as safely possible to their respective hazards by a positive means
such as string, wire, or adhesive that prevents their loss or unintentional removal.
(5) Danger tags. Danger tags shall be used in major hazard situations where an immediate hazard
presents a threat of death or serious injury to employees. Danger tags shall be used only in these
situations.
(6) Caution tags. Caution tags shall be used in minor hazard situations where a non-immediate or
potential hazard or unsafe practice presents a lesser threat of employee injury. Caution tags shall be used
only in these situations.
(7) Warning tags. Warning tags may be used to represent a hazard level between “Caution” and
“Danger,” instead of the required “Caution” tag, provided that they have a signal word of “Warning,” an
appropriate major message, and otherwise meet the general tag criteria of paragraph (f)(4) of this section.
(8) Biological hazard tags. (i) Biological hazard tags shall be used to identify the actual or potential
presence of a biological hazard and to identify equipment, containers, rooms, experimental animals, or
combinations thereof, that contain or are contaminated with hazardous biological agents.
(ii) The symbol design for biological hazard tags shall conform to the design shown below:

BIOLOGICAL HAZARD SYMBOL CONFIGURATION
(9) Other tags. Other tags may be used in addition to those required by this paragraph (f), or in other
situations where this paragraph (f) does not require tags, provided that they do not detract from the impact
or visibility of the signal word and major message of any required tag.

96

29 CFR 1910 (OSHA)
§1910.146 Permit-required confined spaces.
(a) Scope and application. This section contains requirements for practices and procedures to protect
employees in general industry from the hazards of entry into permit-required confined spaces. This
section does not apply to agriculture, to construction, or to shipyard employment (parts 1928, 1926, and
1915 of this chapter, respectively).
(b) Definitions.
Acceptable entry conditions means the conditions that must exist in a permit space to allow entry
and to ensure that employees involved with a permit-required confined space entry can safely enter into
and work within the space.
Attendant means an individual stationed outside one or more permit spaces who monitors the
authorized entrants and who performs all attendant's duties assigned in the employer's permit space
program.
Authorized entrant means an employee who is authorized by the employer to enter a permit space.
Blanking or blinding means the absolute closure of a pipe, line, or duct by the fastening of a solid
plate (such as a spectacle blind or a skillet blind) that completely covers the bore and that is capable of
withstanding the maximum pressure of the pipe, line, or duct with no leakage beyond the plate.
Confined space means a space that:
(1) Is large enough and so configured that an employee can bodily enter and perform assigned work;
and
(2) Has limited or restricted means for entry or exit (for example, tanks, vessels, silos, storage bins,
hoppers, vaults, and pits are spaces that may have limited means of entry.); and
(3) Is not designed for continuous employee occupancy.
Double block and bleed means the closure of a line, duct, or pipe by closing and locking or tagging
two in-line valves and by opening and locking or tagging a drain or vent valve in the line between the two
closed valves.
Emergency means any occurrence (including any failure of hazard control or monitoring equipment)
or event internal or external to the permit space that could endanger entrants.
Engulfment means the surrounding and effective capture of a person by a liquid or finely divided
(flowable) solid substance that can be aspirated to cause death by filling or plugging the respiratory
system or that can exert enough force on the body to cause death by strangulation, constriction, or
crushing.
Entry means the action by which a person passes through an opening into a permit-required confined
space. Entry includes ensuing work activities in that space and is considered to have occurred as soon as
any part of the entrant's body breaks the plane of an opening into the space.
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Entry permit (permit) means the written or printed document that is provided by the employer to
allow and control entry into a permit space and that contains the information specified in paragraph (f) of
this section.
Entry supervisor means the person (such as the employer, foreman, or crew chief) responsible for
determining if acceptable entry conditions are present at a permit space where entry is planned, for
authorizing entry and overseeing entry operations, and for terminating entry as required by this section.
NOTE: An entry supervisor also may serve as an attendant or as an authorized entrant, as long as that
person is trained and equipped as required by this section for each role he or she fills. Also, the duties of
entry supervisor may be passed from one individual to another during the course of an entry operation.
Hazardous atmosphere means an atmosphere that may expose employees to the risk of death,
incapacitation, impairment of ability to self-rescue (that is, escape unaided from a permit space), injury,
or acute illness from one or more of the following causes:
(1) Flammable gas, vapor, or mist in excess of 10 percent of its lower flammable limit (LFL);
(2) Airborne combustible dust at a concentration that meets or exceeds its LFL;
NOTE: This concentration may be approximated as a condition in which the dust obscures vision at a
distance of 5 feet (1.52 m) or less.
(3) Atmospheric oxygen concentration below 19.5 percent or above 23.5 percent;
(4) Atmospheric concentration of any substance for which a dose or a permissible exposure limit is
published in subpart G, Occupational Health and Environmental Control, or in subpart Z, Toxic and
Hazardous Substances, of this part and which could result in employee exposure in excess of its dose or
permissible exposure limit;
NOTE: An atmospheric concentration of any substance that is not capable of causing death,
incapacitation, impairment of ability to self-rescue, injury, or acute illness due to its health effects is not
covered by this provision.
(5) Any other atmospheric condition that is immediately dangerous to life or health.
NOTE: For air contaminants for which OSHA has not determined a dose or permissible exposure
limit, other sources of information, such as Material Safety Data Sheets that comply with the Hazard
Communication Standard, §1910.1200 of this part, published information, and internal documents can
provide guidance in establishing acceptable atmospheric conditions.
Hot work permit means the employer's written authorization to perform operations (for example,
riveting, welding, cutting, burning, and heating) capable of providing a source of ignition.
Immediately dangerous to life or health (IDLH) means any condition that poses an immediate or
delayed threat to life or that would cause irreversible adverse health effects or that would interfere with an
individual's ability to escape unaided from a permit space.
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NOTE: Some materials—hydrogen fluoride gas and cadmium vapor, for example—may produce
immediate transient effects that, even if severe, may pass without medical attention, but are followed by
sudden, possibly fatal collapse 12-72 hours after exposure. The victim “feels normal” from recovery from
transient effects until collapse. Such materials in hazardous quantities are considered to be “immediately”
dangerous to life or health.
Inerting means the displacement of the atmosphere in a permit space by a noncombustible gas (such
as nitrogen) to such an extent that the resulting atmosphere is noncombustible.
NOTE: This procedure produces an IDLH oxygen-deficient atmosphere.
Isolation means the process by which a permit space is removed from service and completely
protected against the release of energy and material into the space by such means as: blanking or blinding;
misaligning or removing sections of lines, pipes, or ducts; a double block and bleed system; lockout or
tagout of all sources of energy; or blocking or disconnecting all mechanical linkages.
Line breaking means the intentional opening of a pipe, line, or duct that is or has been carrying
flammable, corrosive, or toxic material, an inert gas, or any fluid at a volume, pressure, or temperature
capable of causing injury.
Non-permit confined space means a confined space that does not contain or, with respect to
atmospheric hazards, have the potential to contain any hazard capable of causing death or serious physical
harm.
Oxygen deficient atmosphere means an atmosphere containing less than 19.5 percent oxygen by
volume.
Oxygen enriched atmosphere means an atmosphere containing more than 23.5 percent oxygen by
volume.
Permit-required confined space (permit space) means a confined space that has one or more of the
following characteristics:
(1) Contains or has a potential to contain a hazardous atmosphere;
(2) Contains a material that has the potential for engulfing an entrant;
(3) Has an internal configuration such that an entrant could be trapped or asphyxiated by inwardly
converging walls or by a floor which slopes downward and tapers to a smaller cross- section; or
(4) Contains any other recognized serious safety or health hazard.
Permit-required confined space program (permit space program) means the employer's overall
program for controlling, and, where appropriate, for protecting employees from, permit space hazards and
for regulating employee entry into permit spaces.
Permit system means the employer's written procedure for preparing and issuing permits for entry
and for returning the permit space to service following termination of entry.
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Prohibited condition means any condition in a permit space that is not allowed by the permit during
the period when entry is authorized.
Rescue service means the personnel designated to rescue employees from permit spaces.
Retrieval system means the equipment (including a retrieval line, chest or full-body harness,
wristlets, if appropriate, and a lifting device or anchor) used for non-entry rescue of persons from permit
spaces.
Testing means the process by which the hazards that may confront entrants of a permit space are
identified and evaluated. Testing includes specifying the tests that are to be performed in the permit space.
NOTE: Testing enables employers both to devise and implement adequate control measures for the
protection of authorized entrants and to determine if acceptable entry conditions are present immediately
prior to, and during, entry.
(c) General requirements. (1) The employer shall evaluate the workplace to determine if any spaces
are permit- required confined spaces.
NOTE: Proper application of the decision flow chart in appendix A to §1910.146 would facilitate
compliance with this requirement.
(2) If the workplace contains permit spaces, the employer shall inform exposed employees, by
posting danger signs or by any other equally effective means, of the existence and location of and the
danger posed by the permit spaces.
NOTE: A sign reading “DANGER—PERMIT-REQUIRED CONFINED SPACE, DO NOT
ENTER” or using other similar language would satisfy the requirement for a sign.
(3) If the employer decides that its employees will not enter permit spaces, the employer shall take
effective measures to prevent its employees from entering the permit spaces and shall comply with
paragraphs (c)(1), (c)(2), (c)(6), and (c)(8) of this section.
(4) If the employer decides that its employees will enter permit spaces, the employer shall develop
and implement a written permit space program that complies with this section. The written program shall
be available for inspection by employees and their authorized representatives.
(5) An employer may use the alternate procedures specified in paragraph (c)(5)(ii) of this section for
entering a permit space under the conditions set forth in paragraph (c)(5)(i) of this section.
(i) An employer whose employees enter a permit space need not comply with paragraphs (d)
through (f) and (h) through (k) of this section, provided that:
(A) The employer can demonstrate that the only hazard posed by the permit space is an actual or
potential hazardous atmosphere;
(B) The employer can demonstrate that continuous forced air ventilation alone is sufficient to
maintain that permit space safe for entry;
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(C) The employer develops monitoring and inspection data that supports the demonstrations
required by paragraphs (c)(5)(i)(A) and (c)(5)(i)(B) of this section;
(D) If an initial entry of the permit space is necessary to obtain the data required by paragraph
(c)(5)(i)(C) of this section, the entry is performed in compliance with paragraphs (d) through (k) of this
section;
(E) The determinations and supporting data required by paragraphs (c)(5)(i)(A), (c)(5)(i)(B), and
(c)(5)(i)(C) of this section are documented by the employer and are made available to each employee who
enters the permit space under the terms of paragraph (c)(5) of this section or to that employee's authorized
representative; and
(F) Entry into the permit space under the terms of paragraph (c)(5)(i) of this section is performed in
accordance with the requirements of paragraph (c)(5)(ii) of this section.
NOTE: See paragraph (c)(7) of this section for reclassification of a permit space after all hazards
within the space have been eliminated.
(ii) The following requirements apply to entry into permit spaces that meet the conditions set forth
in paragraph (c)(5)(i) of this section.
(A) Any conditions making it unsafe to remove an entrance cover shall be eliminated before the
cover is removed.
(B) When entrance covers are removed, the opening shall be promptly guarded by a railing,
temporary cover, or other temporary barrier that will prevent an accidental fall through the opening and
that will protect each employee working in the space from foreign objects entering the space.
(C) Before an employee enters the space, the internal atmosphere shall be tested, with a calibrated
direct-reading instrument, for oxygen content, for flammable gases and vapors, and for potential toxic air
contaminants, in that order. Any employee who enters the space, or that employee's authorized
representative, shall be provided an opportunity to observe the pre-entry testing required by this
paragraph.
(D) There may be no hazardous atmosphere within the space whenever any employee is inside the
space.
(E) Continuous forced air ventilation shall be used, as follows:
(1) An employee may not enter the space until the forced air ventilation has eliminated any
hazardous atmosphere;
(2) The forced air ventilation shall be so directed as to ventilate the immediate areas where an
employee is or will be present within the space and shall continue until all employees have left the space;
(3) The air supply for the forced air ventilation shall be from a clean source and may not increase the
hazards in the space.
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(F) The atmosphere within the space shall be periodically tested as necessary to ensure that the
continuous forced air ventilation is preventing the accumulation of a hazardous atmosphere. Any
employee who enters the space, or that employee's authorized representative, shall be provided with an
opportunity to observe the periodic testing required by this paragraph.
(G) If a hazardous atmosphere is detected during entry:
(1) Each employee shall leave the space immediately;
(2) The space shall be evaluated to determine how the hazardous atmosphere developed; and
(3) Measures shall be implemented to protect employees from the hazardous atmosphere before any
subsequent entry takes place.
(H) The employer shall verify that the space is safe for entry and that the pre-entry measures
required by paragraph (c)(5)(ii) of this section have been taken, through a written certification that
contains the date, the location of the space, and the signature of the person providing the certification. The
certification shall be made before entry and shall be made available to each employee entering the space
or to that employee's authorized representative .
(6) When there are changes in the use or configuration of a non-permit confined space that might
increase the hazards to entrants, the employer shall reevaluate that space and, if necessary, reclassify it as
a permit-required confined space.
(7) A space classified by the employer as a permit-required confined space may be reclassified as a
non-permit confined space under the following procedures:
(i) If the permit space poses no actual or potential atmospheric hazards and if all hazards within the
space are eliminated without entry into the space, the permit space may be reclassified as a non-permit
confined space for as long as the non-atmospheric hazards remain eliminated.
(ii) If it is necessary to enter the permit space to eliminate hazards, such entry shall be performed
under paragraphs (d) through (k) of this section. If testing and inspection during that entry demonstrate
that the hazards within the permit space have been eliminated, the permit space may be reclassified as a
non-permit confined space for as long as the hazards remain eliminated.
NOTE: Control of atmospheric hazards through forced air ventilation does not constitute elimination
of the hazards. Paragraph (c)(5) covers permit space entry where the employer can demonstrate that
forced air ventilation alone will control all hazards in the space.
(iii) The employer shall document the basis for determining that all hazards in a permit space have
been eliminated, through a certification that contains the date, the location of the space, and the signature
of the person making the determination. The certification shall be made available to each employee
entering the space or to that employee's authorized representative.
(iv) If hazards arise within a permit space that has been declassified to a non-permit space under
paragraph (c)(7) of this section, each employee in the space shall exit the space. The employer shall then
reevaluate the space and determine whether it must be reclassified as a permit space, in accordance with
other applicable provisions of this section.
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(8) When an employer (host employer) arranges to have employees of another employer (contractor)
perform work that involves permit space entry, the host employer shall:
(i) Inform the contractor that the workplace contains permit spaces and that permit space entry is
allowed only through compliance with a permit space program meeting the requirements of this section;
(ii) Apprise the contractor of the elements, including the hazards identified and the host employer's
experience with the space, that make the space in question a permit space;
(iii) Apprise the contractor of any precautions or procedures that the host employer has implemented
for the protection of employees in or near permit spaces where contractor personnel will be working;
(iv) Coordinate entry operations with the contractor, when both host employer personnel and
contractor personnel will be working in or near permit spaces, as required by paragraph (d)(11) of this
section; and
(v) Debrief the contractor at the conclusion of the entry operations regarding the permit space
program followed and regarding any hazards confronted or created in permit spaces during entry
operations.
(9) In addition to complying with the permit space requirements that apply to all employers, each
contractor who is retained to perform permit space entry operations shall:
(i) Obtain any available information regarding permit space hazards and entry operations from the
host employer;
(ii) Coordinate entry operations with the host employer, when both host employer personnel and
contractor personnel will be working in or near permit spaces, as required by paragraph (d)(11) of this
section; and
(iii) Inform the host employer of the permit space program that the contractor will follow and of any
hazards confronted or created in permit spaces, either through a debriefing or during the entry operation.
(d) Permit-required confined space program (permit space program). Under the permit space
program required by paragraph (c)(4) of this section, the employer shall:
(1) Implement the measures necessary to prevent unauthorized entry;
(2) Identify and evaluate the hazards of permit spaces before employees enter them;
(3) Develop and implement the means, procedures, and practices necessary for safe permit space
entry operations, including, but not limited to, the following:
(i) Specifying acceptable entry conditions;
(ii) Providing each authorized entrant or that employee's authorized representative with the
opportunity to observe any monitoring or testing of permit spaces;
(iii) Isolating the permit space;
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(iv) Purging, inerting, flushing, or ventilating the permit space as necessary to eliminate or control
atmospheric hazards;
(v) Providing pedestrian, vehicle, or other barriers as necessary to protect entrants from external
hazards; and
(vi) Verifying that conditions in the permit space are acceptable for entry throughout the duration of
an authorized entry.
(4) Provide the following equipment (specified in paragraphs (d)(4)(i) through (d)(4)(ix) of this
section) at no cost to employees, maintain that equipment properly, and ensure that employees use that
equipment properly:
(i) Testing and monitoring equipment needed to comply with paragraph (d)(5) of this section;
(ii) Ventilating equipment needed to obtain acceptable entry conditions;
(iii) Communications equipment necessary for compliance with paragraphs (h)(3) and (i)(5) of this
section;
(iv) Personal protective equipment insofar as feasible engineering and work practice controls do not
adequately protect employees;
(v) Lighting equipment needed to enable employees to see well enough to work safely and to exit
the space quickly in an emergency;
(vi) Barriers and shields as required by paragraph (d)(3)(v) of this section.
(vii) Equipment, such as ladders, needed for safe ingress and egress by authorized entrants;
(viii) Rescue and emergency equipment needed to comply with paragraph (d)(9) of this section,
except to the extent that the equipment is provided by rescue services; and
(ix) Any other equipment necessary for safe entry into and rescue from permit spaces.
(5) Evaluate permit space conditions as follows when entry operations are conducted:
(i) Test conditions in the permit space to determine if acceptable entry conditions exist before entry
is authorized to begin, except that, if isolation of the space is infeasible because the space is large or is
part of a continuous system (such as a sewer), pre-entry testing shall be performed to the extent feasible
before entry is authorized and, if entry is authorized, entry conditions shall be continuously monitored in
the areas where authorized entrants are working;
(ii) Test or monitor the permit space as necessary to determine if acceptable entry conditions are
being maintained during the course of entry operations; and
(iii) When testing for atmospheric hazards, test first for oxygen, then for combustible gases and
vapors, and then for toxic gases and vapors.
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(iv) Provide each authorized entrant or that employee's authorized representative an opportunity to
observe the pre-entry and any subsequent testing or monitoring of permit spaces;
(v) Reevaluate the permit space in the presence of any authorized entrant or that employee's
authorized representative who requests that the employer conduct such reevaluation because the entrant or
representative has reason to believe that the evaluation of that space may not have been adequate;
(vi) Immediately provide each authorized entrant or that employee's authorized representative with
the results of any testing conducted in accord with paragraph (d) of this section.
NOTE: Atmospheric testing conducted in accordance with appendix B to §1910.146 would be
considered as satisfying the requirements of this paragraph. For permit space operations in sewers,
atmospheric testing conducted in accordance with appendix B, as supplemented by appendix E to
§1910.146, would be considered as satisfying the requirements of this paragraph.
(6) Provide at least one attendant outside the permit space into which entry is authorized for the
duration of entry operations;
NOTE: Attendants may be assigned to monitor more than one permit space provided the duties
described in paragraph (i) of this section can be effectively performed for each permit space that is
monitored. Likewise, attendants may be stationed at any location outside the permit space to be monitored
as long as the duties described in paragraph (i) of this section can be effectively performed for each
permit space that is monitored.
(7) If multiple spaces are to be monitored by a single attendant, include in the permit program the
means and procedures to enable the attendant to respond to an emergency affecting one or more of the
permit spaces being monitored without distraction from the attendant's responsibilities under paragraph (i)
of this section;
(8) Designate the persons who are to have active roles (as, for example, authorized entrants,
attendants, entry supervisors, or persons who test or monitor the atmosphere in a permit space) in entry
operations, identify the duties of each such employee, and provide each such employee with the training
required by paragraph (g) of this section;
(9) Develop and implement procedures for summoning rescue and emergency services, for rescuing
entrants from permit spaces, for providing necessary emergency services to rescued employees, and for
preventing unauthorized personnel from attempting a rescue;
(10) Develop and implement a system for the preparation, issuance, use, and cancellation of entry
permits as required by this section;
(11) Develop and implement procedures to coordinate entry operations when employees of more
than one employer are working simultaneously as authorized entrants in a permit space, so that employees
of one employer do not endanger the employees of any other employer;
(12) Develop and implement procedures (such as closing off a permit space and canceling the
permit) necessary for concluding the entry after entry operations have been completed;
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(13) Review entry operations when the employer has reason to believe that the measures taken under
the permit space program may not protect employees and revise the program to correct deficiencies found
to exist before subsequent entries are authorized; and
NOTE: Examples of circumstances requiring the review of the permit space program are: any
unauthorized entry of a permit space, the detection of a permit space hazard not covered by the permit, the
detection of a condition prohibited by the permit, the occurrence of an injury or near-miss during entry, a
change in the use or configuration of a permit space, and employee complaints about the effectiveness of
the program.
(14) Review the permit space program, using the canceled permits retained under paragraph (e)(6)
of this section within 1 year after each entry and revise the program as necessary, to ensure that
employees participating in entry operations are protected from permit space hazards.
NOTE: Employers may perform a single annual review covering all entries performed during a 12month period. If no entry is performed during a 12-month period, no review is necessary.
Appendix C to §1910.146 presents examples of permit space programs that are considered to comply with
the requirements of paragraph (d) of this section.
(e) Permit system. (1) Before entry is authorized, the employer shall document the completion of
measures required by paragraph (d)(3) of this section by preparing an entry permit.
NOTE: Appendix D to §1910.146 presents examples of permits whose elements are considered to
comply with the requirements of this section.
(2) Before entry begins, the entry supervisor identified on the permit shall sign the entry permit to
authorize entry.
(3) The completed permit shall be made available at the time of entry to all authorized entrants or
their authorized representatives, by posting it at the entry portal or by any other equally effective means,
so that the entrants can confirm that pre-entry preparations have been completed.
(4) The duration of the permit may not exceed the time required to complete the assigned task or job
identified on the permit in accordance with paragraph (f)(2) of this section.
(5) The entry supervisor shall terminate entry and cancel the entry permit when:
(i) The entry operations covered by the entry permit have been completed; or
(ii) A condition that is not allowed under the entry permit arises in or near the permit space.
(6) The employer shall retain each canceled entry permit for at least 1 year to facilitate the review of
the permit-required confined space program required by paragraph (d)(14) of this section. Any problems
encountered during an entry operation shall be noted on the pertinent permit so that appropriate revisions
to the permit space program can be made.
(f) Entry permit. The entry permit that documents compliance with this section and authorizes entry
to a permit space shall identify:
106

29 CFR 1910 (OSHA)
(1) The permit space to be entered;
(2) The purpose of the entry;
(3) The date and the authorized duration of the entry permit;
(4) The authorized entrants within the permit space, by name or by such other means (for example,
through the use of rosters or tracking systems) as will enable the attendant to determine quickly and
accurately, for the duration of the permit, which authorized entrants are inside the permit space;
NOTE: This requirement may be met by inserting a reference on the entry permit as to the means
used, such as a roster or tracking system, to keep track of the authorized entrants within the permit space.
(5) The personnel, by name, currently serving as attendants;
(6) The individual, by name, currently serving as entry supervisor, with a space for the signature or
initials of the entry supervisor who originally authorized entry;
(7) The hazards of the permit space to be entered;
(8) The measures used to isolate the permit space and to eliminate or control permit space hazards
before entry;
NOTE: Those measures can include the lockout or tagging of equipment and procedures for purging,
inerting, ventilating, and flushing permit spaces.
(9) The acceptable entry conditions;
(10) The results of initial and periodic tests performed under paragraph (d)(5) of this section,
accompanied by the names or initials of the testers and by an indication of when the tests were performed;
(11) The rescue and emergency services that can be summoned and the means (such as the
equipment to use and the numbers to call) for summoning those services;
(12) The communication procedures used by authorized entrants and attendants to maintain contact
during the entry;
(13) Equipment, such as personal protective equipment, testing equipment, communications
equipment, alarm systems, and rescue equipment, to be provided for compliance with this section;
(14) Any other information whose inclusion is necessary, given the circumstances of the particular
confined space, in order to ensure employee safety; and
(15) Any additional permits, such as for hot work, that have been issued to authorize work in the
permit space.
(g) Training. (1) The employer shall provide training so that all employees whose work is regulated
by this section acquire the understanding, knowledge, and skills necessary for the safe performance of the
duties assigned under this section.
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(2) Training shall be provided to each affected employee:
(i) Before the employee is first assigned duties under this section;
(ii) Before there is a change in assigned duties;
(iii) Whenever there is a change in permit space operations that presents a hazard about which an
employee has not previously been trained;
(iv) Whenever the employer has reason to believe either that there are deviations from the permit
space entry procedures required by paragraph (d)(3) of this section or that there are inadequacies in the
employee's knowledge or use of these procedures.
(3) The training shall establish employee proficiency in the duties required by this section and shall
introduce new or revised procedures, as necessary, for compliance with this section.
(4) The employer shall certify that the training required by paragraphs (g)(1) through (g)(3) of this
section has been accomplished. The certification shall contain each employee's name, the signatures or
initials of the trainers, and the dates of training. The certification shall be available for inspection by
employees and their authorized representatives.
(h) Duties of authorized entrants. The employer shall ensure that all authorized entrants:
(1) Know the hazards that may be faced during entry, including information on the mode, signs or
symptoms, and consequences of the exposure;
(2) Properly use equipment as required by paragraph (d)(4) of this section;
(3) Communicate with the attendant as necessary to enable the attendant to monitor entrant status
and to enable the attendant to alert entrants of the need to evacuate the space as required by paragraph
(i)(6) of this section;
(4) Alert the attendant whenever:
(i) The entrant recognizes any warning sign or symptom of exposure to a dangerous situation, or
(ii) The entrant detects a prohibited condition; and
(5) Exit from the permit space as quickly as possible whenever:
(i) An order to evacuate is given by the attendant or the entry supervisor,
(ii) The entrant recognizes any warning sign or symptom of exposure to a dangerous situation,
(iii) The entrant detects a prohibited condition, or
(iv) An evacuation alarm is activated.
(i) Duties of attendants. The employer shall ensure that each attendant:
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(1) Knows the hazards that may be faced during entry, including information on the mode, signs or
symptoms, and consequences of the exposure;
(2) Is aware of possible behavioral effects of hazard exposure in authorized entrants;
(3) Continuously maintains an accurate count of authorized entrants in the permit space and ensures
that the means used to identify authorized entrants under paragraph (f)(4) of this section accurately
identifies who is in the permit space;
(4) Remains outside the permit space during entry operations until relieved by another attendant;
NOTE: When the employer's permit entry program allows attendant entry for rescue, attendants may
enter a permit space to attempt a rescue if they have been trained and equipped for rescue operations as
required by paragraph (k)(1) of this section and if they have been relieved as required by paragraph (i)(4)
of this section.
(5) Communicates with authorized entrants as necessary to monitor entrant status and to alert
entrants of the need to evacuate the space under paragraph (i)(6) of this section;
(6) Monitors activities inside and outside the space to determine if it is safe for entrants to remain in
the space and orders the authorized entrants to evacuate the permit space immediately under any of the
following conditions;
(i) If the attendant detects a prohibited condition;
(ii) If the attendant detects the behavioral effects of hazard exposure in an authorized entrant;
(iii) If the attendant detects a situation outside the space that could endanger the authorized entrants;
or
(iv) If the attendant cannot effectively and safely perform all the duties required under paragraph (i)
of this section;
(7) Summon rescue and other emergency services as soon as the attendant determines that
authorized entrants may need assistance to escape from permit space hazards;
(8) Takes the following actions when unauthorized persons approach or enter a permit space while
entry is underway:
(i) Warn the unauthorized persons that they must stay away from the permit space;
(ii) Advise the unauthorized persons that they must exit immediately if they have entered the permit
space; and
(iii) Inform the authorized entrants and the entry supervisor if unauthorized persons have entered the
permit space;
(9) Performs non-entry rescues as specified by the employer's rescue procedure; and
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(10) Performs no duties that might interfere with the attendant's primary duty to monitor and protect
the authorized entrants.
(j) Duties of entry supervisors. The employer shall ensure that each entry supervisor:
(1) Knows the hazards that may be faced during entry, including information on the mode, signs or
symptoms, and consequences of the exposure;
(2) Verifies, by checking that the appropriate entries have been made on the permit, that all tests
specified by the permit have been conducted and that all procedures and equipment specified by the
permit are in place before endorsing the permit and allowing entry to begin;
(3) Terminates the entry and cancels the permit as required by paragraph (e)(5) of this section;
(4) Verifies that rescue services are available and that the means for summoning them are operable;
(5) Removes unauthorized individuals who enter or who attempt to enter the permit space during
entry operations; and
(6) Determines, whenever responsibility for a permit space entry operation is transferred and at
intervals dictated by the hazards and operations performed within the space, that entry operations remain
consistent with terms of the entry permit and that acceptable entry conditions are maintained.
(k) Rescue and emergency services. (1) An employer who designates rescue and emergency
services, pursuant to paragraph (d)(9) of this section, shall:
(i) Evaluate a prospective rescuer's ability to respond to a rescue summons in a timely manner,
considering the hazard(s) identified;
NOTE TO PARAGRAPH (K)(1)(I): What will be considered timely will vary according to the specific
hazards involved in each entry. For example, §1910.134, Respiratory Protection, requires that employers
provide a standby person or persons capable of immediate action to rescue employee(s) wearing
respiratory protection while in work areas defined as IDLH atmospheres.
(ii) Evaluate a prospective rescue service's ability, in terms of proficiency with rescue-related tasks
and equipment, to function appropriately while rescuing entrants from the particular permit space or types
of permit spaces identified;
(iii) Select a rescue team or service from those evaluated that:
(A) Has the capability to reach the victim(s) within a time frame that is appropriate for the permit
space hazard(s) identified;
(B) Is equipped for and proficient in performing the needed rescue services;
(iv) Inform each rescue team or service of the hazards they may confront when called on to perform
rescue at the site; and
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(v) Provide the rescue team or service selected with access to all permit spaces from which rescue
may be necessary so that the rescue service can develop appropriate rescue plans and practice rescue
operations.
NOTE TO PARAGRAPH (K)(1): Non-mandatory appendix F contains examples of criteria which
employers can use in evaluating prospective rescuers as required by paragraph (k)(1) of this section.
(2) An employer whose employees have been designated to provide permit space rescue and
emergency services shall take the following measures:
(i) Provide affected employees with the personal protective equipment (PPE) needed to conduct
permit space rescues safely and train affected employees so they are proficient in the use of that PPE, at
no cost to those employees;
(ii) Train affected employees to perform assigned rescue duties. The employer must ensure that such
employees successfully complete the training required to establish proficiency as an authorized entrant, as
provided by paragraphs (g) and (h) of this section;
(iii) Train affected employees in basic first-aid and cardiopulmonary resuscitation (CPR). The
employer shall ensure that at least one member of the rescue team or service holding a current
certification in first aid and CPR is available; and
(iv) Ensure that affected employees practice making permit space rescues at least once every 12
months, by means of simulated rescue operations in which they remove dummies, manikins, or actual
persons from the actual permit spaces or from representative permit spaces. Representative permit spaces
shall, with respect to opening size, configuration, and accessibility, simulate the types of permit spaces
from which rescue is to be performed.
(3) To facilitate non-entry rescue, retrieval systems or methods shall be used whenever an
authorized entrant enters a permit space, unless the retrieval equipment would increase the overall risk of
entry or would not contribute to the rescue of the entrant. Retrieval systems shall meet the following
requirements.
(i) Each authorized entrant shall use a chest or full body harness, with a retrieval line attached at the
center of the entrant's back near shoulder level, above the entrant's head, or at another point which the
employer can establish presents a profile small enough for the successful removal of the entrant. Wristlets
may be used in lieu of the chest or full body harness if the employer can demonstrate that the use of a
chest or full body harness is infeasible or creates a greater hazard and that the use of wristlets is the safest
and most effective alternative.
(ii) The other end of the retrieval line shall be attached to a mechanical device or fixed point outside
the permit space in such a manner that rescue can begin as soon as the rescuer becomes aware that rescue
is necessary. A mechanical device shall be available to retrieve personnel from vertical type permit spaces
more than 5 feet (1.52 m) deep.
(4) If an injured entrant is exposed to a substance for which a Material Safety Data Sheet (MSDS) or
other similar written information is required to be kept at the worksite, that MSDS or written information
shall be made available to the medical facility treating the exposed entrant.
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(l) Employee participation. (1) Employers shall consult with affected employees and their
authorized representatives on the development and implementation of all aspects of the permit space
program required by paragraph (c) of this section.
(2) Employers shall make available to affected employees and their authorized representatives all
information required to be developed by this section.
§1910.147 The control of hazardous energy (lockout/tagout).
(a) Scope, application, and purpose—(1) Scope. (i) This standard covers the servicing and
maintenance of machines and equipment in which the unexpected energization or start up of the machines
or equipment, or release of stored energy could cause injury to employees. This standard establishes
minimum performance requirements for the control of such hazardous energy.
(ii) This standard does not cover the following:
(A) Construction and agriculture employment;
(B) Employment covered by parts 1915, 1917, and 1918 of this title;
(C) Installations under the exclusive control of electric utilities for the purpose of power generation,
transmission and distribution, including related equipment for communication or metering;
(D) Exposure to electrical hazards from work on, near, or with conductors or equipment in electricutilization installations, which is covered by subpart S of this part; and
(E) Oil and gas well drilling and servicing.
(2) Application. (i) This standard applies to the control of energy during servicing and/or
maintenance of machines and equipment.
(ii) Normal production operations are not covered by this standard (See subpart 0 of this part).
Servicing and/or maintenance which takes place during normal production operations is covered by this
standard only if;:
(A) An employee is required to remove or bypass a guard or other safety device; or
(B) An employee is required to place any part of his or her body into an area on a machine or piece
of equipment where work is actually performed upon the material being processed (point of operation) or
where an associated danger zone exists during a machine operating cycle.
NOTE: Exception to paragraph (a)(2)(ii): Minor tool changes and adjustments, and other minor
servicing activities, which take place during normal production operations, are not covered by this
standard if they are routine, repetitive, and integral to the use of the equipment for production, provided
that the work is performed using alternative measures which provide effective protection (See subpart 0
of this part).
(iii) This standard does not apply to the following.
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(A) Work on cord and plug connected electric equipment for which exposure to the hazards of
unexpected energization or start up of the equipment is controlled by the unplugging of the equipment
from the energy source and by the plug being under the exclusive control of the employee performing the
servicing or maintenance.
(B) Hot tap operations involving transmission and distribution systems for substances such as gas,
steam, water or petroleum products when they are performed on pressurized pipelines, provided that the
employer demonstrates that (1) continuity of service is essential; (2) shutdown of the system is
impractical; and (3) documented procedures are followed, and special equipment is used which will
provide proven effective protection for employees.
(3) Purpose. (i) This section requires employers to establish a program and utilize procedures for
affixing appropriate lockout devices or tagout devices to energy isolating devices, and to otherwise
disable machines or equipment to prevent unexpected energization, start-up or release of stored energy in
order to prevent injury to employees.
(ii) When other standards in this part require the use of lockout or tagout, they shall be used and
supplemented by the procedural and training requirements of this section.
(b) Definitions applicable to this section.
Affected employee. An employee whose job requires him/her to operate or use a machine or
equipment on which servicing or maintenance is being performed under lockout or tagout, or whose job
requires him/her to work in an area in which such servicing or maintenance is being performed.
Authorized employee. A person who locks out or tags out machines or equipment in order to perform
servicing or maintenance on that machine or equipment. An affected employee becomes an authorized
employee when that employee's duties include performing servicing or maintenance covered under this
section.
Capable of being locked out. An energy isolating device is capable of being locked out if it has a
hasp or other means of attachment to which, or through which, a lock can be affixed, or it has a locking
mechanism built into it. Other energy isolating devices are capable of being locked out, if lockout can be
achieved without the need to dismantle, rebuild, or replace the energy isolating device or permanently
alter its energy control capability.
Energized. Connected to an energy source or containing residual or stored energy.
Energy isolating device. A mechanical device that physically prevents the transmission or release of
energy, including but not limited to the following: A manually operated electrical circuit breaker; a
disconnect switch; a manually operated switch by which the conductors of a circuit can be disconnected
from all ungrounded supply conductors, and, in addition, no pole can be operated independently; a line
valve; a block; and any similar device used to block or isolate energy. Push buttons, selector switches and
other control circuit type devices are not energy isolating devices.
Energy source. Any source of electrical, mechanical, hydraulic, pneumatic, chemical, thermal, or
other energy.
Hot tap. A procedure used in the repair, maintenance and services activities which involves welding
on a piece of equipment (pipelines, vessels or tanks) under pressure, in order to install connections or
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appurtenances. It is commonly used to replace or add sections of pipeline without the interruption of
service for air, gas, water, steam, and petrochemical distribution systems.
Lockout. The placement of a lockout device on an energy isolating device, in accordance with an
established procedure, ensuring that the energy isolating device and the equipment being controlled
cannot be operated until the lockout device is removed.
Lockout device. A device that utilizes a positive means such as a lock, either key or combination
type, to hold an energy isolating device in a safe position and prevent the energizing of a machine or
equipment. Included are blank flanges and bolted slip blinds.
Normal production operations. The utilization of a machine or equipment to perform its intended
production function.
Servicing and/or maintenance. Workplace activities such as constructing, installing, setting up,
adjusting, inspecting, modifying, and maintaining and/or servicing machines or equipment. These
activities include lubrication, cleaning or unjamming of machines or equipment and making adjustments
or tool changes, where the employee may be exposed to the unexpected energization or startup of the
equipment or release of hazardous energy.
Setting up. Any work performed to prepare a machine or equipment to perform its normal
production operation.
Tagout. The placement of a tagout device on an energy isolating device, in accordance with an
established procedure, to indicate that the energy isolating device and the equipment being controlled may
not be operated until the tagout device is removed.
Tagout device. A prominent warning device, such as a tag and a means of attachment, which can be
securely fastened to an energy isolating device in accordance with an established procedure, to indicate
that the energy isolating device and the equipment being controlled may not be operated until the tagout
device is removed.
(c) General—(1) Energy control program. The employer shall establish a program consisting of
energy control procedures, employee training and periodic inspections to ensure that before any employee
performs any servicing or maintenance on a machine or equipment where the unexpected energizing, start
up or release of stored energy could occur and cause injury, the machine or equipment shall be isolated
from the energy source, and rendered inoperative.
(2) Lockout/tagout. (i) If an energy isolating device is not capable of being locked out, the
employer's energy control program under paragraph (c)(1) of this section shall utilize a tagout system.
(ii) If an energy isolating device is capable of being locked out, the employer's energy control
program under paragraph (c)(1) of this section shall utilize lockout, unless the employer can demonstrate
that the utilization of a tagout system will provide full employee protection as set forth in paragraph (c)(3)
of this section.
(iii) After January 2, 1990, whenever replacement or major repair, renovation or modification of a
machine or equipment is performed, and whenever new machines or equipment are installed, energy
isolating devices for such machine or equipment shall be designed to accept a lockout device.
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(3) Full employee protection. (i) When a tagout device is used on an energy isolating device which
is capable of being locked out, the tagout device shall be attached at the same location that the lockout
device would have been attached, and the employer shall demonstrate that the tagout program will
provide a level of safety equivalent to that obtained by using a lockout program.
(ii) In demonstrating that a level of safety is achieved in the tagout program which is equivalent to
the level of safety obtained by using a lockout program, the employer shall demonstrate full compliance
with all tagout-related provisions of this standard together with such additional elements as are necessary
to provide the equivalent safety available from the use of a lockout device. Additional means to be
considered as part of the demonstration of full employee protection shall include the implementation of
additional safety measures such as the removal of an isolating circuit element, blocking of a controlling
switch, opening of an extra disconnecting device, or the removal of a valve handle to reduce the
likelihood of inadvertent energization.
(4) Energy control procedure. (i) Procedures shall be developed, documented and utilized for the
control of potentially hazardous energy when employees are engaged in the activities covered by this
section.
NOTE: Exception: The employer need not document the required procedure for a particular machine
or equipment, when all of the following elements exist: (1) The machine or equipment has no potential for
stored or residual energy or reaccumulation of stored energy after shut down which could endanger
employees; (2) the machine or equipment has a single energy source which can be readily identified and
isolated; (3) the isolation and locking out of that energy source will completely deenergize and deactivate
the machine or equipment; (4) the machine or equipment is isolated from that energy source and locked
out during servicing or maintenance; (5) a single lockout device will achieve a locked-out condition; (6)
the lockout device is under the exclusive control of the authorized employee performing the servicing or
maintenance; (7) the servicing or maintenance does not create hazards for other employees; and (8) the
employer, in utilizing this exception, has had no accidents involving the unexpected activation or
reenergization of the machine or equipment during servicing or maintenance.
(ii) The procedures shall clearly and specifically outline the scope, purpose, authorization, rules, and
techniques to be utilized for the control of hazardous energy, and the means to enforce compliance
including, but not limited to, the following:
(A) A specific statement of the intended use of the procedure;
(B) Specific procedural steps for shutting down, isolating, blocking and securing machines or
equipment to control hazardous energy;
(C) Specific procedural steps for the placement, removal and transfer of lockout devices or tagout
devices and the responsibility for them; and
(D) Specific requirements for testing a machine or equipment to determine and verify the
effectiveness of lockout devices, tagout devices, and other energy control measures.
(5) Protective materials and hardware. (i) Locks, tags, chains, wedges, key blocks, adapter pins,
self-locking fasteners, or other hardware shall be provided by the employer for isolating, securing or
blocking of machines or equipment from energy sources.
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(ii) Lockout devices and tagout devices shall be singularly identified; shall be the only devices(s)
used for controlling energy; shall not be used for other purposes; and shall meet the following
requirements:
(A) Durable. (1) Lockout and tagout devices shall be capable of withstanding the environment to
which they are exposed for the maximum period of time that exposure is expected.
(2) Tagout devices shall be constructed and printed so that exposure to weather conditions or wet
and damp locations will not cause the tag to deteriorate or the message on the tag to become illegible.
(3) Tags shall not deteriorate when used in corrosive environments such as areas where acid and
alkali chemicals are handled and stored.
(B) Standardized. Lockout and tagout devices shall be standardized within the facility in at least one
of the following criteria: Color; shape; or size; and additionally, in the case of tagout devices, print and
format shall be standardized.
(C) Substantial—(1) Lockout devices. Lockout devices shall be substantial enough to prevent
removal without the use of excessive force or unusual techniques, such as with the use of bolt cutters or
other metal cutting tools.
(2) Tagout devices. Tagout devices, including and their means of attachment, shall be substantial
enough to prevent inadvertent or accidental removal. Tagout device attachment means shall be of a nonreusable type, attachable by hand, self-locking, and non-releasable with a minimum unlocking strength of
no less than 50 pounds and having the general design and basic characteristics of being at least equivalent
to a one-piece, all-environment-tolerant nylon cable tie.
(D) Identifiable. Lockout devices and tagout devices shall indicate the identity of the employee
applying the device(s).
(iii) Tagout devices shall warn against hazardous conditions if the machine or equipment is
energized and shall include a legend such as the following: Do Not Start, Do Not Open, Do Not Close, Do
Not Energize, Do Not Operate.
(6) Periodic inspection. (i) The employer shall conduct a periodic inspection of the energy control
procedure at least annually to ensure that the procedure and the requirements of this standard are being
followed.
(A) The periodic inspection shall be perfomed by an authorized employee other than the ones(s)
utilizing the energy control procedure being inspected.
(B) The periodic inspection shall be conducted to correct any deviations or inadequacies identified.
(C) Where lockout is used for energy control, the periodic inspection shall include a review,
between the inspector and each authorized employee, of that employee's responsibilities under the energy
control procedure being inspected.
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(D) Where tagout is used for energy control, the periodic inspection shall include a review, between
the inspector and each authorized and affected employee, of that employee's responsibilities under the
energy control procedure being inspected, and the elements set forth in paragraph (c)(7)(ii) of this section.
(ii) The employer shall certify that the periodic inspections have been performed. The certification
shall identify the machine or equipment on which the energy control procedure was being utilized, the
date of the inspection, the employees included in the inspection, and the person performing the inspection.
(7) Training and communication. (i) The employer shall provide training to ensure that the purpose
and function of the energy control program are understood by employees and that the knowledge and
skills required for the safe application, usage, and removal of the energy controls are acquired by
employees. The training shall include the following:
(A) Each authorized employee shall receive training in the recognition of applicable hazardous
energy sources, the type and magnitude of the energy available in the workplace, and the methods and
means necessary for energy isolation and control.
(B) Each affected employee shall be instructed in the purpose and use of the energy control
procedure.
(C) All other employees whose work operations are or may be in an area where energy control
procedures may be utilized, shall be instructed about the procedure, and about the prohibition relating to
attempts to restart or reenergize machines or equipment which are locked out or tagged out.
(ii) When tagout systems are used, employees shall also be trained in the following limitations of
tags:
(A) Tags are essentially warning devices affixed to energy isolating devices, and do not provide the
physical restraint on those devices that is provided by a lock.
(B) When a tag is attached to an energy isolating means, it is not to be removed without
authorization of the authorized person responsible for it, and it is never to be bypassed, ignored, or
otherwise defeated.
(C) Tags must be legible and understandable by all authorized employees, affected employees, and
all other employees whose work operations are or may be in the area, in order to be effective.
(D) Tags and their means of attachment must be made of materials which will withstand the
environmental conditions encountered in the workplace.
(E) Tags may evoke a false sense of security, and their meaning needs to be understood as part of
the overall energy control program.
(F) Tags must be securely attached to energy isolating devices so that they cannot be inadvertently
or accidentally detached during use.
(iii) Employee retraining.
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(A) Retraining shall be provided for all authorized and affected employees whenever there is a
change in their job assignments, a change in machines, equipment or processes that present a new hazard,
or when there is a change in the energy control procedures.
(B) Additional retraining shall also be conducted whenever a periodic inspection under paragraph
(c)(6) of this section reveals, or whenever the employer has reason to believe, that there are deviations
from or inadequacies in the employee's knowledge or use of the energy control procedures.
(C) The retraining shall reestablish employee proficiency and introduce new or revised control
methods and procedures, as necessary.
(iv) The employer shall certify that employee training has been accomplished and is being kept up to
date. The certification shall contain each employee's name and dates of training.
(8) Energy isolation. Lockout or tagout shall be performed only bythe authorized employees who
are performing the servicing or maintenance.
(9) Notification of employees. Affected employees shall be notified by the employer or authorized
employee of the application and removal of lockout devices or tagout devices. Notification shall be given
before the controls are applied, and after they are removed from the machine or equipment.
(d) Application of control. The established procedures for the application of energy control (the
lockout or tagout procedures) shall cover the following elements and actions and shall be done in the
following sequence:
(1) Preparation for shutdown. Before an authorized or affected employee turns off a machine or
equipment, the authorized employee shall have knowledge of the type and magnitude of the energy, the
hazards of the energy to be controlled, and the method or means to control the energy.
(2) Machine or equipment shutdown. The machine or equipment shall be turned off or shut down
using the procedures established for the machine or equipment. An orderly shutdown must be utilized to
avoid any additional or increased hazard(s) to employees as a result of the equipment stoppage.
(3) Machine or equipment isolation. All energy isolating devices that are needed to control the
energy to the machine or equipment shall be physically located and operated in such a manner as to
isolate the machine or equipment from the energy source(s).
(4) Lockout or tagout device application. (i) Lockout or tagout devices shall be affixed to each
energy isolating device by authorized employees.
(ii) Lockout devices, where used, shall be affixed in a manner to that will hold the energy isolating
devices in a “safe” or “off” position.
(iii) Tagout devices, where used, shall be affixed in such a manner as will clearly indicate that the
operation or movement of energy isolating devices from the “safe” or “off” position is prohibited.
(A) Where tagout devices are used with energy isolating devices designed with the capability of
being locked, the tag attachment shall be fastened at the same point at which the lock would have been
attached.
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(B) Where a tag cannot be affixed directly to the energy isolating device, the tag shall be located as
close as safely possible to the device, in a position that will be immediately obvious to anyone attempting
to operate the device.
(5) Stored energy. (i) Following the application of lockout or tagout devices to energy isolating
devices, all potentially hazardous stored or residual energy shall be relieved, disconnected, restrained, and
otherwise rendered safe.
(ii) If there is a possibility of reaccumulation of stored energy to a hazardous level, verification of
isolation shall be continued until the servicing or maintenance is completed, or until the possibility of
such accumulation no longer exists.
(6) Verification of isolation. Prior to starting work on machines or equipment that have been locked
out or tagged out, the authorized employee shall verify that isolation and deenergization of the machine or
equipment have been accomplished.
(e) Release from lockout or tagout. Before lockout or tagout devices are removed and energy is
restored to the machine or equipment, procedures shall be followed and actions taken by the authorized
employee(s) to ensure the following:
(1) The machine or equipment. The work area shall be inspected to ensure that nonessential items
have been removed and to ensure that machine or equipment components are operationally intact.
(2) Employees. (i) The work area shall be checked to ensure that all employees have been safely
positioned or removed.
(ii) After lockout or tagout devices have been removed and before a machine or equipment is
started, affected employees shall be notified that the lockout or tagout device(s) have been removed.
(3) Lockout or tagout devices removal. Each lockout or tagout device shall be removed from each
energy isolating device by the employee who applied the device. Exception to paragraph (e)(3): When
the authorized employee who applied the lockout or tagout device is not available to remove it, that
device may be removed under the direction of the employer, provided that specific procedures and
training for such removal have been developed, documented and incorporated into the employer's energy
control program. The employer shall demonstrate that the specific procedure provides equivalent safety to
the removal of the device by the authorized employee who applied it. The specific procedure shall include
at least the following elements:
(i) Verfication by the employer that the authorized employee who applied the device is not at the
facility;
(ii) Making all reasonable efforts to contact the authorized employee to inform him/her that his/her
lockout or tagout device has been removed; and
(iii) Ensuring that the authorized employee has this knowledge before he/she resumes work at that
facility.
(f) Additional requirements—(1) Testing or positioning of machines, equipment or components
thereof. In situations in which lockout or tagout devices must be temporarily removed from the energy
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isolating device and the machine or equipment energized to test or position the machine, equipment or
component thereof, the following sequence of actions shall be followed:
(i) Clear the machine or equipment of tools and materials in accordance with paragraph (e)(1) of this
section;
(ii) Remove employees from the machine or equipment area in accordance with paragraph (e)(2) of
this section;
(iii) Remove the lockout or tagout devices as specified in paragraph (e)(3) of this section;
(iv) Energize and proceed with testing or positioning;
(v) Deenergize all systems and reapply energy control measures in accordance with paragraph (d) of
this section to continue the servicing and/or maintenance.
(2) Outside personnel (contractors, etc.). (i) Whenever outside servicing personnel are to be
engaged in activities covered by the scope and application of this standard, the on-site employer and the
outside employer shall inform each other of their respective lockout or tagout procedures.
(ii) The on-site employer shall ensure that his/her employees understand and comply with the
restrictions and prohibitions of the outside employer's energy control program.
(3) Group lockout or tagout. (i) When servicing and/or maintenance is performed by a crew, craft,
department or other group, they shall utilize a procedure which affords the employees a level of
protection equivalent to that provided by the implementation of a personal lockout or tagout device.
(ii) Group lockout or tagout devices shall be used in accordance with the procedures required by
paragraph (c)(4) of this section including, but not necessarily limited to, the following specific
requirements:
(A) Primary responsibility is vested in an authorized employee for a set number of employees
working under the protection of a group lockout or tagout device (such as an operations lock);
(B) Provision for the authorized employee to ascertain the exposure status of individual group
members with regard to the lockout or tagout of the machine or equipment and
(C) When more than one crew, craft, department, etc. is involved, assignment of overall jobassociated lockout or tagout control responsibility to an authorized employee designated to coordinate
affected work forces and ensure continuity of protection; and
(D) Each authorized employee shall affix a personal lockout or tagout device to the group lockout
device, group lockbox, or comparable mechanism when he or she begins work, and shall remove those
devices when he or she stops working on the machine or equipment being serviced or maintained.
(4) Shift or personnel changes. Specific procedures shall be utilized during shift or personnel
changes to ensure the continuity of lockout or tagout protection, including provision for the orderly
transfer of lockout or tagout device protection between off-going and oncoming employees, to minimize
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exposure to hazards from the unexpected energization or start-up of the machine or equipment, or the
release of stored energy.
NOTE: The following appendix to §1910.147 services as a non-mandatory guideline to assist
employers and employees in complying with the requirements of this section, as well as to provide other
helpful information. Nothing in the appendix adds to or detracts from any of the requirements of this
section.
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Subpart N—Materials Handling and Storage
AUTHORITY: Secs. 4, 6, and 8 of the Occupational Safety and Health Act of 1970 (29 U.S.C. 653,
655, 657); Secretary of Labor's Order No. 12-71 (36 FR 8754), 8-76 (41 FR 25059), 9-83 (48 FR 35736),
1-90 (55 FR 9033), 6-96 (62 FR 111), 3-2000 (65 FR 50017), 5-2002 (67 FR 65008), 5-2007 (72 FR
31159), or 4-2010 (75 FR 55355) as applicable.
Section 1910.177, also issued under 29 CFR part 1911.
§1910.184 Slings.
(a) Scope. This section applies to slings used in conjunction with other material handling equipment
for the movement of material by hoisting, in employments covered by this part. The types of slings
covered are those made from alloy steel chain, wire rope, metal mesh, natural or synthetic fiber rope
(conventional three strand construction), and synthetic web (nylon, polyester, and polypropylene).
(b) Definitions. Angle of loading is the inclination of a leg or branch of a sling measured from the
horizontal or vertical plane as shown in Fig. N-184-5; provided that an angle of loading of five degrees or
less from the vertical may be considered a vertical angle of loading.
Basket hitch is a sling configuration whereby the sling is passed under the load and has both ends,
end attachments, eyes or handles on the hook or a single master link.
Braided wire rope is a wire rope formed by plaiting component wire ropes.
Bridle wire rope sling is a sling composed of multiple wire rope legs with the top ends gathered in a
fitting that goes over the lifting hook.
Cable laid endless sling-mechanical joint is a wire rope sling made endless by joining the ends of a
single length of cable laid rope with one or more metallic fittings.
Cable laid grommet-hand tucked is an endless wire rope sling made from one length of rope
wrapped six times around a core formed by hand tucking the ends of the rope inside the six wraps.
Cable laid rope is a wire rope composed of six wire ropes wrapped around a fiber or wire rope core.
Cable laid rope sling-mechanical joint is a wire rope sling made from a cable laid rope with eyes
fabricated by pressing or swaging one or more metal sleeves over the rope junction.
Choker hitch is a sling configuration with one end of the sling passing under the load and through an
end attachment, handle or eye on the other end of the sling.
Coating is an elastomer or other suitable material applied to a sling or to a sling component to
impart desirable properties.
Cross rod is a wire used to join spirals of metal mesh to form a complete fabric. (See Fig. N-184-2.)
Designated means selected or assigned by the employer or the employer's representative as being
qualified to perform specific duties.
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Equivalent entity is a person or organization (including an employer) which, by possession of
equipment, technical knowledge and skills, can perform with equal competence the same repairs and tests
as the person or organization with which it is equated.
Fabric (metal mesh) is the flexible portion of a metal mesh sling consisting of a series of transverse
coils and cross rods.
Female handle (choker) is a handle with a handle eye and a slot of such dimension as to permit
passage of a male handle thereby allowing the use of a metal mesh sling in a choker hitch. (See Fig. N184-1.)
Handle is a terminal fitting to which metal mesh fabric is attached. (See Fig. N-184-1.)
Handle eye is an opening in a handle of a metal mesh sling shaped to accept a hook, shackle or other
lifting device. (See Fig. N-184-1.)
Hitch is a sling configuration whereby the sling is fastened to an object or load, either directly to it
or around it.
Link is a single ring of a chain.
Male handle (triangle) is a handle with a handle eye.
Master coupling link is an alloy steel welded coupling link used as an intermediate link to join alloy
steel chain to master links. (See Fig. N-184-3.)
Master link or gathering ring is a forged or welded steel link used to support all members (legs) of
an alloy steel chain sling or wire rope sling. (See Fig. N-184-3.)
Mechanical coupling link is a nonwelded, mechanically closed steel link used to attach master links,
hooks, etc., to alloy steel chain.
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Proof load is the load applied in performance of a proof test.
Proof test is a nondestructive tension test performed by the sling manufacturer or an equivalent
entity to verify construction and workmanship of a sling.
Rated capacity or working load limit is the maximum working load permitted by the provisions of
this section.
Reach is the effective length of an alloy steel chain sling measured from the top bearing surface of
the upper terminal component to the bottom bearing surface of the lower terminal component.
Selvage edge is the finished edge of synthetic webbing designed to prevent unraveling.
Sling is an assembly which connects the load to the material handling equipment.
Sling manufacturer is a person or organization that assembles sling components into their final form
for sale to users.
Spiral is a single transverse coil that is the basic element from which metal mesh is fabricated. (See
Fig. N-184-2.)
Strand laid endless sling-mechanical joint is a wire rope sling made endless from one length of rope
with the ends joined by one or more metallic fittings.
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Strand laid grommet-hand tucked is an endless wire rope sling made from one length of strand
wrapped six times around a core formed by hand tucking the ends of the strand inside the six wraps.
Strand laid rope is a wire rope made with strands (usually six or eight) wrapped around a fiber core,
wire strand core, or independent wire rope core (IWRC).
Vertical hitch is a method of supporting a load by a single, vertical part or leg of the sling. (See Fig.
N-184-4.)
(c) Safe operating practices. Whenever any sling is used, the following practices shall be observed:
(1) Slings that are damaged or defective shall not be used.
(2) Slings shall not be shortened with knots or bolts or other makeshift devices.
(3) Sling legs shall not be kinked.
(4) Slings shall not be loaded in excess of their rated capacities.
(5) Slings used in a basket hitch shall have the loads balanced to prevent slippage.
(6) Slings shall be securely attached to their loads.
(7) Slings shall be padded or protected from the sharp edges of their loads.
(8) Suspended loads shall be kept clear of all obstructions.
(9) All employees shall be kept clear of loads about to be lifted and of suspended loads.
(10) Hands or fingers shall not be placed between the sling and its load while the sling is being
tightened around the load.
(11) Shock loading is prohibited.
(12) A sling shall not be pulled from under a load when the load is resting on the sling.
(13) Employers must not load a sling in excess of its recommended safe working load as prescribed
by the sling manufacturer on the identification markings permanently affixed to the sling.
(14) Employers must not use slings without affixed and legible identification markings.
(d) Inspections. Each day before being used, the sling and all fastenings and attachments shall be
inspected for damage or defects by a competent person designated by the employer. Additional
inspections shall be performed during sling use, where service conditions warrant. Damaged or defective
slings shall be immediately removed from service.
(e) Alloy steel chain slings—(1) Sling identification. Alloy steel chain slings shall have permanently
affixed durable identification stating size, grade, rated capacity, and reach.
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(2) Attachments. (i) Hooks, rings, oblong links, pear shaped links, welded or mechanical coupling
links or other attachments shall have a rated capacity at least equal to that of the alloy steel chain with
which they are used or the sling shall not be used in excess of the rated capacity of the weakest
component.
(ii) Makeshift links or fasteners formed from bolts or rods, or other such attachments, shall not be
used.
(3) Inspections. (i) In addition to the inspection required by paragraph (d) of this section, a thorough
periodic inspection of alloy steel chain slings in use shall be made on a regular basis, to be determined on
the basis of (A) frequency of sling use; (B) severity of service conditions; (C) nature of lifts being made;
and (D) experience gained on the service life of slings used in similar circumstances. Such inspections
shall in no event be at intervals greater than once every 12 months.
(ii) The employer shall make and maintain a record of the most recent month in which each alloy
steel chain sling was thoroughly inspected, and shall make such record available for examination.
(iii) The thorough inspection of alloy steel chain slings shall be performed by a competent person
designated by the employer, and shall include a thorough inspection for wear, defective welds,
deformation and increase in length. Where such defects or deterioration are present, the sling shall be
immediately removed from service.
(4) Proof testing. The employer shall ensure that before use, each new, repaired, or reconditioned
alloy steel chain sling, including all welded components in the sling assembly, shall be proof tested by the
sling manufacturer or equivalent entity, in accordance with paragraph 5.2 of the American Society of
Testing and Materials Specification A391-65, which is incorporated by reference as specified in §1910.6
(ANSI G61.1-1968). The employer shall retain a certificate of the proof test and shall make it available
for examination.
(5) [Reserved]
(6) Safe operating temperatures. Employers must permanently remove an alloy steel-chain slings
from service if it is heated above 1000 degrees F. When exposed to service temperatures in excess of 600
degrees F, employers must reduce the maximum working-load limits permitted by the chain manufacturer
in accordance with the chain or sling manufacturer's recommendations.
(7) Repairing and reconditioning alloy steel chain slings. (i) Worn or damaged alloy steel chain
slings or attachments shall not be used until repaired. When welding or heat testing is performed, slings
shall not be used unless repaired, reconditioned and proof tested by the sling manufacturer or an
equivalent entity.
(ii) Mechanical coupling links or low carbon steel repair links shall not be used to repair broken
lengths of chain.
(8) Effect of wear. If the chain size at any point of the link is less than that stated in Table N-184-1,
the employer must remove the chain from service.
(9) Deformed attachments. (i) Alloy steel chain slings with cracked or deformed master links,
coupling links or other components shall be removed from service.
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TABLE N-184-1—MINIMUM ALLOWABLE CHAIN SIZE AT ANY POINT OF LINK
Chain size, inches

Minimum allowable chain size, inches
1/4

13/64

3/8

19/64

1/2

25/64

5/8

31/64

3/4

19/32

7/8

45/64

1

13/16

11/8

29/32

11/4

1

13/8

13/32

11/2

13/16

13/4

113/32

(ii) Slings shall be removed from service if hooks are cracked, have been opened more than 15
percent of the normal throat opening measured at the narrowest point or twisted more than 10 degrees
from the plane of the unbent hook.
(f) Wire-rope slings—(1) Sling use. Employers must use only wire-rope slings that have
permanently affixed and legible identification markings as prescribed by the manufacturer, and that
indicate the recommended safe working load for the type(s) of hitch(es) used, the angle upon which it is
based, and the number of legs if more than one.
(2) Minimum sling lengths. (i) Cable laid and 6 × 19 and 6 × 37 slings shall have a minimum clear
length of wire rope 10 times the component rope diameter between splices, sleeves or end fittings.
(ii) Braided slings shall have a minimum clear length of wire rope 40 times the component rope
diameter between the loops or end fittings.
(iii) Cable laid grommets, strand laid grommets and endless slings shall have a minimum
circumferential length of 96 times their body diameter.
(3) Safe operating temperatures. Fiber core wire rope slings of all grades shall be permanently
removed from service if they are exposed to temperatures in excess of 200 °F. When nonfiber core wire
rope slings of any grade are used at temperatures above 400 °F or below minus 60 °F, recommendations
of the sling manufacturer regarding use at that temperature shall be followed.
(4) End attachments. (i) Welding of end attachments, except covers to thimbles, shall be performed
prior to the assembly of the sling.
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(ii) All welded end attachments shall not be used unless proof tested by the manufacturer or
equivalent entity at twice their rated capacity prior to initial use. The employer shall retain a certificate of
the proof test, and make it available for examination.
(5) Removal from service. Wire rope slings shall be immediately removed from service if any of the
following conditions are present:
(i) Ten randomly distributed broken wires in one rope lay, or five broken wires in one strand in one
rope lay.
(ii) Wear or scraping of one-third the original diameter of outside individual wires.
(iii) Kinking, crushing, bird caging or any other damage resulting in distortion of the wire rope
structure.
(iv) Evidence of heat damage.
(v) End attachments that are cracked, deformed or worn.
(vi) Hooks that have been opened more than 15 percent of the normal throat opening measured at
the narrowest point or twisted more than 10 degrees from the plane of the unbent hook.
(vii) Corrosion of the rope or end attachments.
(g) Metal mesh slings—(1) Sling marking. Each metal mesh sling shall have permanently affixed to
it a durable marking that states the rated capacity for vertical basket hitch and choker hitch loadings.
(2) Handles. Handles shall have a rated capacity at least equal to the metal fabric and exhibit no
deformation after proof testing.
(3) Attachments of handles to fabric. The fabric and handles shall be joined so that:
(i) The rated capacity of the sling is not reduced.
(ii) The load is evenly distributed across the width of the fabric.
(iii) Sharp edges will not damage the fabric.
(4) Sling coatings. Coatings which diminish the rated capacity of a sling shall not be applied.
(5) Sling testing. All new and repaired metal mesh slings, including handles, shall not be used unless
proof tested by the manufacturer or equivalent entity at a minimum of 11⁄2 times their rated capacity.
Elastomer impregnated slings shall be proof tested before coating.
(6) [Reserved]
(7) Safe operating temperatures. Metal mesh slings which are not impregnated with elastomers may
be used in a temperature range from minus 20 °F to plus 550 °F without decreasing the working load
limit. Metal mesh slings impregnated with polyvinyl chloride or neoprene may be used only in a
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temperature range from zero degrees to plus 200 °F. For operations outside these temperature ranges or
for metal mesh slings impregnated with other materials, the sling manufacturer's recommendations shall
be followed.
(8) Repairs. (i) Metal mesh slings which are repaired shall not be used unless repaired by a metal
mesh sling manufacturer or an equivalent entity.
(ii) Once repaired, each sling shall be permanently marked or tagged, or a written record maintained,
to indicate the date and nature of the repairs and the person or organization that performed the repairs.
Records of repairs shall be made available for examination.
(9) Removal from service. Metal mesh slings shall be immediately removed from service if any of
the following conditions are present:
(i) A broken weld or broken brazed joint along the sling edge.
(ii) Reduction in wire diameter of 25 per cent due to abrasion or 15 per cent due to corrosion.
(iii) Lack of flexibility due to distortion of the fabric.
(iv) Distortion of the female handle so that the depth of the slot is increased more than 10 per cent.
(v) Distortion of either handle so that the width of the eye is decreased more than 10 per cent.
(vi) A 15 percent reduction of the original cross sectional area of metal at any point around the
handle eye.
(vii) Distortion of either handle out of its plane.
(h) Natural and synthetic fiber-rope slings—(1) Sling use. Employers must use natural and synthetic
fiber-rope slings that have permanently affixed and legible identification markings stating the rated
capacity for the type(s) of hitch(es) used and the angle upon which it is based, type of fiber material, and
the number of legs if more than one.
(2) Safe operating temperatures. Natural and synthetic fiber rope slings, except for wet frozen
slings, may be used in a temperature range from minus 20 °F to plus 180 °F without decreasing the
working load limit. For operations outside this temperature range and for wet frozen slings, the sling
manufacturer's recommendations shall be followed.
(3) Splicing. Spliced fiber rope slings shall not be used unless they have been spliced in accordance
with the following minimum requirements and in accordance with any additional recommendations of the
manufacturer:
(i) In manila rope, eye splices shall consist of at least three full tucks, and short splices shall consist
of at least six full tucks, three on each side of the splice center line.
(ii) In synthetic fiber rope, eye splices shall consist of at least four full tucks, and short splices shall
consist of at least eight full tucks, four on each side of the center line.
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(iii) Strand end tails shall not be trimmed flush with the surface of the rope immediately adjacent to
the full tucks. This applies to all types of fiber rope and both eye and short splices. For fiber rope under
one inch in diameter, the tail shall project at least six rope diameters beyond the last full tuck. For fiber
rope one inch in diameter and larger, the tail shall project at least six inches beyond the last full tuck.
Where a projecting tail interferes with the use of the sling, the tail shall be tapered and spliced into the
body of the rope using at least two additional tucks (which will require a tail length of approximately six
rope diameters beyond the last full tuck).
(iv) Fiber rope slings shall have a minimum clear length of rope between eye splices equal to 10
times the rope diameter.
(v) Knots shall not be used in lieu of splices.
(vi) Clamps not designed specifically for fiber ropes shall not be used for splicing.
(vii) For all eye splices, the eye shall be of such size to provide an included angle of not greater than
60 degrees at the splice when the eye is placed over the load or support.
(4) End attachments. Fiber rope slings shall not be used if end attachments in contact with the rope
have sharp edges or projections.
(5) Removal from service. Natural and synthetic fiber rope slings shall be immediately removed
from service if any of the following conditions are present:
(i) Abnormal wear.
(ii) Powdered fiber between strands.
(iii) Broken or cut fibers.
(iv) Variations in the size or roundness of strands.
(v) Discoloration or rotting.
(vi) Distortion of hardware in the sling.
(6) Repairs. Only fiber rope slings made from new rope shall be used. Use of repaired or
reconditioned fiber rope slings is prohibited.
(i) Synthetic web slings—(1) Sling identification. Each sling shall be marked or coded to show the
rated capacities for each type of hitch and type of synthetic web material.
(2) Webbing. Synthetic webbing shall be of uniform thickness and width and selvage edges shall not
be split from the webbing's width.
(3) Fittings. Fittings shall be:
(i) Of a minimum breaking strength equal to that of the sling; and

130

29 CFR 1910 (OSHA)
(ii) Free of all sharp edges that could in any way damage the webbing.
(4) Attachment of end fittings to webbing and formation of eyes. Stitching shall be the only method
used to attach end fittings to webbing and to form eyes. The thread shall be in an even pattern and contain
a sufficient number of stitches to develop the full breaking strength of the sling.
(5) [Reserved]
(6) Environmental conditions. When synthetic web slings are used, the following precautions shall
be taken:
(i) Nylon web slings shall not be used where fumes, vapors, sprays, mists or liquids of acids or
phenolics are present.
(ii) Polyester and polypropylene web slings shall not be used where fumes, vapors, sprays, mists or
liquids of caustics are present.
(iii) Web slings with aluminum fittings shall not be used where fumes, vapors, sprays, mists or
liquids of caustics are present.

(7) Safe operating temperatures. Synthetic web slings of polyester and nylon shall not be used at
temperatures in excess of 180 °F. Polypropylene web slings shall not be used at temperatures in excess of
200 °F.
(8) Repairs. (i) Synthetic web slings which are repaired shall not be used unless repaired by a sling
manufacturer or an equivalent entity.
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(ii) Each repaired sling shall be proof tested by the manufacturer or equivalent entity to twice the
rated capacity prior to its return to service. The employer shall retain a certificate of the proof test and
make it available for examination.
(iii) Slings, including webbing and fittings, which have been repaired in a temporary manner shall
not be used.
(9) Removal from service. Synthetic web slings shall be immediately removed from service if any of
the following conditions are present:
(i) Acid or caustic burns;
(ii) Melting or charring of any part of the sling surface;
(iii) Snags, punctures, tears or cuts;
(iv) Broken or worn stitches; or
(v) Distortion of fittings.
[40 FR 27369, June 27, 1975, as amended at 40 FR 31598, July 28, 1975; 41 FR 13353, Mar. 30, 1976;
58 FR 35309, June 30, 1993; 61 FR 9240, Mar. 7, 1996; 76 FR 33607, June 8, 2011]
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