NOTE: This publication, developed to assist residential
construction employers in providing safe and healthful
workplaces, contains Federal OSHA standards most applicable
to this industry. The 23 states that operate OSHA-approved
state plans have equivalent construction standards but may
also have some different or additional requirements. For
information on state requirements, please contact the specific
state in question. See the listing of OSHA-approved state plans
at www.osha.gov/oshdir/states.html for addresses, telephone
numbers, and links to state websites.
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Preface

The Occupationa Safety and Health Administration (OSHA) has published
this document to assist residentia construction employers and employeesin
providing safe and healthful workplaces. This publication identifies OSHA
standards applicable to the hazards most commonly found at work sitesin
the residential construction industry and those most likely to have a
significant positive impact on the safety and health practices of contractors
within thisindustry.

This publication does not itself ater or determine compliance
responsibilities as contained in OSHA standards and the Occupational
Safety and Health Act of 1970. Consequently, OSHA notes that other
standards not included in this document remain applicable to the residential
construction industry and abatement actions must be implemented by the
contractor.

For the complete text of all OSHA standards for the construction industry,
please see Title 29 of the Code of Federal Regulations (CFR) Part 1926.
The CFR issold by and available from the U.S. Government Printing Office,
Superintendent of Documents, P.O. Box 371954, Pittsburgh, PA 15250-
7954, (202) 512-1800 (phone), or (202) 512-2250 (fax). All OSHA
regulations are also available online at http://ww.osha.gov/.



Subpart A

§1926.1

General

Subpart A - General

§ 1926.1 - Purpose and scope.

(a) This part sets forth the safety and
hedlth standards promulgated by the Secretary
of Labor under section 107 of the Contract
Work Hours and Safety Standards Act. The
standards are published in Subpart C of this
part and following subparts.

(b) Subpart B of this part contains state-
ments of general policy and interpretations of
section 107 of the Contract Work Hours and
Sdfety Standards Act having general applica
bility.

8 1926.2 - Variances from safety and
health standards.

(a) Variances from standards which are,
or may be, published in this part may be
granted under the same circumstances where-
under variances may be granted under section
6(b)(A) or 6(d) of the Williams-Steiger Occu-
pational Safety and Health Act of 1970 (29
U.S.C. 65). The procedures for the granting
of variances and for related relief under this
part are those published in Part 1905 of this
title,

(b) Any requests for variances under this
section shall aso be considered requests for
variances under the Williams-Steiger Occu-
pational Safety and Health Act of 1970, and
any requests for variances under
Williams-Steiger Occupationa Safety and
Health Act with respect to construction safety
or health standards shall be considered to be
also variances under the Construction Safety
Act. Any variance from a construction safety
or health standard which is contained in this
part and which isincorporated by referencein
Part 1910 of this title shall be deemed a
variance from the standard under both the
Construction Safety

Purpose and scope

Act and the Williams-Steiger Occupational
Safety and Health Act of 1970.

§ 1926.3 - Inspections - right of entry.

(@) It shall be a condition of each contract
which is subject to section 107 of the Contract
Work Hours and Safety Standards Act that the
Secretary of Labor or any authorized
representative shall have aright of entry to
any site of contract performance for the
following purposes:

(@)(1) Toingpect or investigate the matter
of compliance with the safety and health
standards contained in Subpart C of this part
and following subparts; and

(a)(2) To carry out the duties of the
Secretary under section 107(b) of the Act.

(b) For the purpose of carrying out his
invetigative duties under the Act, the
Secretary of Labor may, by agreement, use
with or without reimbursement the services,
personnel, and facilities of any State or
Federal agency. Any agreements with States
under this section shall be similar to those
provided for under the Walsh-Healey Public
Contracts Act under 41 CFR Part 50-205.

§ 1926.4 - Rules of practice for
administrative adjudications _for
enforcement of safety and health
standards.

(@) Therulesof practice for administrative
adjudicationsfor the enforcement of the safety
and health standards contained in Subpart C
of this part and the following subparts shall be
the same as those published in Part 6 of this
titte with respect to safety and hedth
violations of the Service Contract Act of 1965
(69 Stat. 1035), except as provided in
paragraph (b) of this section.

(b) In the case of debarment, the findings
required by section 107(d) of the Act




§1926.10

Subpart B

Scope of subpart

shall be made by the hearing examiner or
the Assistant Secretary of Labor for
Occupational Safety and Health, as the case
may be. Whenever, as provided in section
107(d)(2), a contractor requests termination
of debarment before the end of the 3-year
period prescribed in that section, the request
shall be filed in writing with the Assistant
Secretary of Labor for Occupational Safety
and Health who shall publish a notice in the
FEDERAL REGISTER that the request has
been received and afford interested persons an
opportunity to be heard upon the request, and
thereafter the provisions of Part 6 of thistitle
shall apply with respect to prehearing
conferences, hearings and related matters, and
decisions and orders.

Subpart B - General
Interpretations

§ 1926.10 - Scope of subpart.

(a) Thissubpart contains the general rules
of the Secretary of Labor interpreting and
applying the construction safety and health
provisions of section 107 of the Contract
Work Hours and Safety Standards Act (83
Stat. 96). Section 107 requires as a condition
of each contract which is entered into under
legidation subject to Reorganization Plan
Number 14 of 1950 (64 Stat. 1267), and
which is for construction, ateration, and/or
repair, including painting and decorating, that
no contractor or subcontractor contracting for
any part of the contract work shall require any
laborer or mechanic employed in the
performance of the contract to work in
surroundings or under working conditions
which are unsanitary, hazardous,

General Interpretations

or dangerous to his health or safety, as
determined under construction safety and
health sandards promulgated by the Secretary
by regulation.

§ 1926.11 - Coverage under section
103 of the act distinguished.

(a) Coverage under section 103. It is
important to note that the coverage of section
107 differs from that for the overtime
requirements of the Contract Work Hours and
Safety Standards Act. The application of the
overtime requirements is governed by section
103, which subject to specific exemptions,
includes:

(1) Federa contracts requiring or
involving the employment of laborers or
mechanics (thus including, but not limited to,
contracts for construction), and

(2) contracts assisted in whole or in part
by Federal loans, grants, or guarantees under
any statute "providing wage standards for
such work." The statutes "providing wage
standards for such work" include statutes for
construction which require the payment of
minimum wages in accordance with
prevailing wage findings by the Secretary of
Labor in accordance with the Davis-Bacon
Act. A provision to section 103 excludes from
the overtime reguirements work where the
Federa assganceisonly in the form of aloan
guarantee or insurance.

(b) Coverage under section 107. To be
covered by section 107 of the Contract Work
Hours and Safety Standards Act, a contract
must be one which

(1) is entered into under a statute that is
subject to Reorganization Plan No. 14 of
1950 (64 Stat. 1267); and

(2) isfor "construction, alteration, and/or
repair, including painting and decorating."




Subpart B

§1926.13

General Interpretations

§1926.13 - Interpretation of statutory
terms.

(a) The terms construction, alteration,
and repair used in section 107 of the Act are
also usedin section 1 of the Davis-Bacon Act
(40 U.S.C. 2768a), providing minimum wage
protection on Federal construction contracts,
and section 1 of the Miller Act (40 U.S.C.
2704), providing performance and payment
bond protection on Federal construction
contracts. Smilarly, the terms contractor and
subcontractor are used in those statutes, as
well asin Copeland (Anti-Kickback) Act (40
U.S.C. 276c) and the Contract Work Hours
and Safety Standards Act itself, which apply
concurrently with the Miller Act and the
Davis-Bacon Act on Federal construction
contracts and aso apply to most federally
assigted condtruction contracts. The use of the
same or identical termsin these statutes which
apply concurrently with section 107 of the Act
have considerable precedentia vaue in
ascertaining the coverage of section 107.

(b) It should be noted that section 1 of the
Davis-Bacon Act limits minimum wage
protection to laborers and mechanics
"employed directly" upon the "site of the
work." There is no comparable limitation in
section 107 of the Act. Section 107 expressly
requires as a self-executing condition of each
covered contract that no contractor or
subcontractor shall require "any laborer or
mechanic employed in the performance of the
contract to work in surroundings or under
working conditions which are unsanitary,
hazardous, or dangerous to his health or
safety" asthese hedth and safety standards are
applied in the rules of the Secretary of Labor.

(c) Theterm subcontractor under section
107 is considered to mean a person who

Interpretation of statutory terms

agreesto perform any part of the labor or



§1926.14

Subpart B

Federal contract for ""'mixed"
types of performance

material requirements of a contract for
congtruction, ateration or repair. Cf.
MacEvoy Co. v. United States, 322 U.S. 102,
108-9 (1944). A person who undertakes to
perform a portion of a contract involving the
furnishing of supplies or materials will be
considered a "subcontractor” under this part
and section 107 if the work in question
involves the performance of construction
work and is to be performed:

(1) Directly on or near the construction
Site, or

(2) by theemployer for the specific project
on a customized basis. Thus, a supplier of
materials which will become an integral part
of the construction is a"subcontractor” if the
supplier fabricates or assembles the goods or
materials in question specifically for the
construction project and the work involved
may be said to be construction activity. If the
goods or materials in question are ordinarily
sold to other customers from regular
inventory, the supplier is not a
"subcontractor." Generally, the furnishing of
prestressed concrete beams and prestressed
structural  steedl would be considered
manufacturing; therefore a supplier of such
materials would not be considered a
"subcontractor." An example of materia
supplied "for the specific project on a
customized basis' as that phrase is used in
this section would be ventilating ducts,
fabricated in a shop away from the
construction job site and specifically cut for
the project according to design specifications.
On the other hand, if a contractor buys
gandard sze nailsfrom afoundry, the foundry
would not be a covered "subcontractor."
Ordinarily a contract for the supplying of
construction equipment to a contractor would
not, in and of itself, be considered a
"subcontractor" for purposes of this part.

General Interpretations

8§ 1926.14 - Federal contract for
"mixed"" types of performance.

(a) It is the intent of the Congress to
provide safety and hedth protection of
Federal, federaly financed, or federaly
assisted construction. See, for example, H.
Report No. 91-241, 91st Cong., first session,
p. 1 (1969). Thus, it is clear that when a
Federal contract cals for mixed types of
performance, such as both manufacturing and
construction, section 107 would apply to the
construction. By its express terms, section
107 applies to a contract which is "for
construction, alteration, and/or repair." Such
acontract isnot required to be exclusively for
such services. The application of the section
is not limited to contracts which permit an
overall characterization as "construction
contracts." The text of section 107 is not so
limited.

(b) When the mixed types of
performances include both construction and
manufacturing, see also 1926.15(b)
concerning the relationship between the
Walsh-Healey Public Contracts Act and
section 107.

§ 1926.15 - Relationship to the Service
Contract Act; Walsh-Healey Public
Contracts Act.

(@) A contract for "construction"” is one for
nonpersonal service. See, eg., 41 CFR
1-1.208. Section 2(e) of the Service Contract
Act of 1965 requires as a condition of every
Federal contract (and bid specification
therefor) exceeding $2,500, the "principal
purpose’ of which isto furnish servicesto the
United States through the use of "service
employees," that certain safety and health
standards be met. See 29 CFR Part 1925,
which contains the Department rules
concerning these standards. Section 7 of the
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Subpart B

Federal contract for ""'mixed"
types of performance

Service Contract Act provides that the Act

General Interpretations

shall not apply to "any contract of the United
States or District of Columbia for
congtruction, ateration, and/or repair,
including painting and decorating of public
buildings or public works" It is clear from the
legiddive history of section 107 that no gaps
in coverage between the two statutes are
intended.

(b) The Walsh-Healey Public Contracts
Act requiresthat contracts entered into by any
Federal agency for the manufacture or
furnishing of materials, supplies, articles, and
equipment in any amount exceeding $10,000
must contain, among other provisions, a
requirement that "no part of such contract will
be performed nor will any of the materials,
supplies, articles or equipment to be
manufactured or furnished under said contract
be manufactured or fabricated in any plants,
factories, buildings, or surroundings or under
working conditions which are unsanitary or
hazardous or dangerous to the health and
sofety of employees engaged in the
performance of said contract." The rules of
the Secretary concerning these standards are
published in 41 CFR Part 50-204, and
express the Secretary of Labor'sinterpretation
and application of section 1(e) of the
Walsh-Hedley Public Contracts Act to certain
particular working conditions. None of the
described working conditions are intended to
dea with construction activities, athough
such activities may conceivably be a part of a
contract which is subject to the Walsh-Healey
Public Contracts Act. Nevertheless, such
activities remain subject to the genera
statutory duty prescribed by section 1(e).
Section 103(b) of the Contract Work Hours
and Safety Standards Act provides, among
other things, that the Act shall not apply to
any work required to be done in accordance
with the provisions of the Walsh-Heaey



Subpart C

§ 1926.20

General Safety and Health Provisions

Public Contracts Act.

8§ 1926.16 - Rules of construction.

(@) The prime contractor and any
subcontractors may make their own
arrangements with respect to obligations
which might be more appropriately treated on
ajobsite basis rather than individually. Thus,
for example, the prime contractor and his
subcontractors may wish to make an express
agreement that the prime contractor or one of
the subcontractors will provide all required
first-aid or toilet facilities, thus relieving the
subcontractors from the actual, but not any
legal, responsibility (or, as the case may be,
relieving the other subcontractors from this
responsibility). In no case shall the prime
contractor be relieved of overall responsibility
for compliance with the requirements of this
part for al work to be performed under the
contract.

(b) By contracting for full performance of
a contract subject to section 107 of the Act,
the prime contractor assumes all obligations
prescribed as employer obligations under the
standards contained in this part, whether or
not he subcontracts any part of the work.

(c) To the extent that a subcontractor of
any tier agrees to perform any part of the
contract, he also assumes responsibility for
complying with the standards in this part with
respect to that part. Thus, the prime
contractor assumes the entire responsibility
under the contract and the subcontractor
assumes respongibility with respect to his
portion of the work. With respect to
subcontracted work, the prime contractor and
any subcontractor or subcontractors shall be
deemed to have joint responsibility.

(d) Wherejoint responsibility exists, both
the prime contractor and his subcontractor or
subcontractors, regardless of tier, shall be
considered subject to the enforcement

General safety and health provisions

provisions of the Act.

Subpart C - General Safety
and Health Provisions

§ 1926.20 - General safety and health
provisions.

(a) Contractor requirements.

(a)(1) Section 107 of the Act requires that
it shall be a condition of each contract which
is entered into under legidation subject to
Reorganization Plan Number 14 of 1950 (64
Stat. 1267), as defined in 1926.12, and isfor
congtruction, ateration, and/or repair,
including painting and decorating, that no
contractor or subcontractor for any part of the
contract work shall require any laborer or
mechanic employed in the performance of the
contract to work in surroundings or under
working conditions which are unsanitary,
hazardous, or dangerous to his health or
safety.

(b) Accident prevention responsibilities.

(b)(2) It shall be the responsibility of the
employer to initiate and maintain such
programs as may be necessary to comply with
this part.

(b)(2) Such programs shall provide for
frequent and regular inspections of the job
dtes, materids, and equipment to be made by
competent persons designated by the
employers.

(b)(3) The use of any machinery, tool,
material, or equipment which is not in
compliance with any applicable requirement
of thispart is prohibited. Such machine, tool,
material, or equipment shall either be
identified as unsafe by tagging or locking the
controlsto render them inoperable or shall be
physically removed from its place of
operation.

(b)(4) The employer shall permit only
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Subpart C

Safety training and education

those employees qualified by training or
experience to operate equipment and
machinery.

(¢) The standards contained in this part
shall apply with respect to employments
performed in a workplace in a State, the
District of Columbia, the Commonwealth of
Puerto Rico, the Virgin Islands, American
Samoa, Guam, Trust Territory of the Pacific
Idands, Wake Idand, Outer Continental Shelf
lands defined in the Outer Continental Shelf
Lands Act, Johnston Idand, and the Canal
Zone.

(d)(@1) If a particular standard is
specificaly applicable to a condition,
practice, means, method, operation, or
process, it shal prevail over any different
genera standard which might otherwise be
applicable to the same condition, practice,
means, method, operation, or process.

(d)(2) On the other hand, any standard
shall apply according to its terms to any
employment and place of employment in any
industry, even though particular standards are
also prescribed for the industry to the extent
that none of such particular standards applies.

(e) Inthe event a standard protects on its
face aclassof personslarger than employees,
the standard shall be applicable under this
part only to employees and their employment
and places of employment.

§ 1926.21 -
education.

(a) General requirements. The Secretary
shall, pursuant to section 107(f) of the Act,
establish and supervise programs for the
education and training of employers and
employees in the recognition, avoidance and
prevention of unsafe conditions in
employments covered by the act.

(b) Employer responsibility.

(b)(1) The employer should avail himself

Safety training and

General Safety and Health Provisions

of the safety and health training programs the
Secretary provides.
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General Safety and Health Provisions

(b)(2) The employer shal instruct each
employeein the recognition and avoidance of
unsafe conditions and the regulations
applicableto hiswork environment to control
or diminate any hazards or other exposure to
illness or injury.

(b)(3) Employees required to handle or
use poisons, caustics, and other harmful
substances shall be instructed regarding the
safe handling and use, and be made aware of
the potential hazards, personal hygiene, and
personal protective measures required.

(b)(4) In job site areas where harmful
plants or animals are present, employees who
may be exposed shall be instructed regarding
the potential hazards, and how to avoid injury,
and the first aid procedures to be used in the
event of injury.

(b)(5) Employees required to handle or
use flammable liquids, gases, or toxic
materials shall be instructed in the safe
handling and use of these materials and made
aware of the specific requirements contained
in Subparts D, F, and other applicable
subparts of this part.

(b)(6)(i) All employees required to enter
into confined or enclosed spaces shall be
instructed as to the nature of the hazards
involved, the necessary precautions to be
taken, and in the use of protective and
emergency equipment required. The employer
shdl comply with any specific regulations that
apply to work in dangerous or potentially
dangerous areas.

(b)(6)(ii) For purposes of paragraph
(b)(B)(i) of this section, confined or enclosed
space means any space having a limited
means of egress, which is subject to the
accumulation of toxic or flammable
contaminants or has an oxygen deficient
atmosphere. Confined or enclosed spaces
include, but are not limited to, storage tanks,
process vessels, bins, boilers, ventilation or

Incorporation by reference

exhaust ducts, sewers, underground utility
vaults, tunnels, pipelines, and open top spaces
more than 4 feet in depth such as pits, tubs,
vaults, and vessels.

§ 1926.23 - First aid and medical
attention.

First aid services and provisions for
medical care shall be made available by the
employer for every employee covered by
these regulations. Regulations prescribing
specific requirements for first aid, medical
attention, and emergency facilities are
contained in Subpart D of this part.

§ 1926.24 -
prevention.

Theemployer shall be responsible for the
devel opment and maintenance of an effective
fire protection and prevention program at the
job dte throughout al phases of the
congtruction, repair, alteration, or demolition
work. The employer shdl ensure the
availability of the fire protection and
suppression equipment required by Subpart F
of this part.

Fire protection and

§ 1926.25 - Housekeeping.

(a) During the course of construction,
alteration, or repairs, form and scrap lumber
with protruding nails, and all other debris,
shall be kept cleared from work areas,
passageways, and stairs, in and around
buildings or other structures.

(b) Combugtible scrap and debris shall be
removed a regular intervals during the course
of congtruction. Safe means shall be provided
to facilitate such removal.

(c) Containers shall be provided for the
collection and separation of waste, trash, oily
and used rags, and other refuse. Containers
used for garbage and other aily, flammable, or
hazardous wastes, such as caustics, acids,




Subpart C

§1926.31

General Safety and Health Provisions

harmful dusts, etc. shal be equipped with
covers. Garbage and other waste shall be
disposed of at frequent and regular intervals.

§ 1926.26 - Illumination.

Construction areas, aisles, stairs, ramps,
runways, corridors, offices, shops, and storage
areas where work is in progress shall be
lighted with either natural or artificial
illumination. The minimum illumination
requirements for work areas are contained in
Subpart D of this part.

8§ 1926.27 - Sanitation.

Health and sanitation requirements for
drinking water are contained in Subpart D of
this part.

§ 1926.28 - Personal protective
equipment.

(a) The employer is responsible for
requiring the wearing of appropriate personal
protective equipment in all operations where
there is an exposure to hazardous conditions
or wherethis part indicates the need for using
such equipment to reduce the hazards to the
employees.

(b) Regulations governing the use,
selection, and maintenance of persona
protective and lifesaving equipment are
described under Subpart E of this part.

§ 1926.31 - Incorporation by
reference.

(a) The specifications, standards and
codes of agencies of the U.S. Government and
organizations which are not agencies of the
U.S. Government, to the extent they are
legdly incorporated by referencein this part,
have the same force and effect as other
standards in this part. The locations where
these specifications, sandards, and codes may
be examined are asfollows:

Incorporation by reference
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(1) Offices of the Occupational Safety and
Health Administration, U.S. Department of
Labor, Frances Perkins Building, Washington,
DC. 20210.

(2) The Regiona and Field Offices of the
Occupationa Safety and Health
Administration, which are listed in the U.S.
Government Manual.

(b) Any changes in the specifications,
gtandards and codes incorporated by reference
inthispart and an official historic file of such
changesare available at the offices referred to
in paragraph (@) of this section. All questions
asto the applicability of such changes should
also be referred to these offices.

8§ 1926.32 - Definitions.
The following definitions shall apply in the
application of the regulationsin this part:

(@) Act means section 107 of the Contract
Work Hours and Safety Standards Act,
commonly known as the Construction Safety
Act (86 Stat. 96; 40 U.S.C. 333).

(b) ANSI means American Nationa
Standards I nstitute.

(c) Approved means sanctioned, endorsed,
accredited, certified, or accepted as
satisfactory by a duly condituted and
nationally recognized authority or agency.

(d) Authorized person means a person
approved or assigned by the employer to
perform a specific type of duty or duties or to
be at a specific location or locations at the
jobsite.

()  Administration  means the
Occupationa Safety and Health
Administration.

(f) Competent person means one who is
cgpable of identifying existing and predictable
hazards in the surroundings or working
conditions which are unsanitary, hazardous,
or dangerous to employees, and who has
authorization to take prompt corrective
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measures to eliminate them.

(9) Construction work. For purposes of
this section, "Congtruction work™ means work
for congtruction, ateration, and/or repair,
including painting and decorating.

(h) Defect means any characteristic or
condition which tends to weaken or reduce
the strength of the tool, object, or structure of
whichitisapart.

(i) Designated person means "authorized
person" as defined in paragraph (d) of this
section.

(j) Employee means every laborer or
mechanic under the Act regardiess of the
contractual relationship which may be alleged
to exist between the laborer and mechanic and
the contractor or subcontractor who engaged
him. "Laborer and mechanic" are not defined
inthe Act, but the identical terms are used in
the Davis-Bacon Act (40 U.S.C. 276a), which
provides for minimum wage protection on
Federal and federally assisted construction
contracts. The use of the same term in a
gatute which often applies concurrently with
section 107 of the Act has considerable
presidential valuein ascertai ning the meaning
of "laborer and mechanic" as used in the Act.
Laborer generally means one who performs
manual labor or who labors at an occupation
requiring physical strength; mechanic
generally means a worker skilled with tools.
See 18 Comp. Gen. 341.

(k) Employer means contractor or
subcontractor within the meaning of the Act
and of this part.

() Hazardous substance means a
substance which, by reason of being
explosive, flammable, poisonous, corrosive,
oxidizing, irritating, or otherwise harmful, is
likely to cause death or injury.

(m) Qualified means one who, by
possession of arecognized degree, certificate,
or professona standing, or who by extensive
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knowledge, training, and experience, has
successfully demonstrated his ability to solve
or resolve problems relating to the subject
meatter, the work, or the project.

(n) Safety factor means the ratio of the
ultimate breaking strength of a member
orpiece of material or equipment to the actual
working stress or safe load when in use.

(0) Secretary means the Secretary of
Labor.

(p) SAE means Society of Automotive
Engineers.

(q) Shall means mandatory.

(r) Should means recommended.

(s) Suitable meansthat which fits, and has
the qualities or qualifications to meet a given
purpose, occasion, condition, function, or
circumstance.

§ 1926.33 Access to employee
exposure and medical records.

Note: The requirements applicable to
construction work under this section are
identical to those set forth at 1910.1020 of
this chapter.

§ 1926.34 - Means of egress.

(@) General. In every building or structure
exits shal be so arranged and maintained as
to provide free and unobstructed egress from
all parts of the building or structure at all
times when it is occupied. No lock or
fastening to prevent free escape from the
ingde of any building shall be installed except
in mental, penal, or corrective institutions
where supervisory personnel is continually on
duty and effective provisions are made to
remove occupants in case of fire or other
emergency.

(b) Exit marking. Exits shall be marked
by areadily visible sign. Accessto exits shall
be marked by readily visible signsin
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all cases where the exit or way toreach it is
not immediately visible to the occupants.

(c) Maintenance and workmanship.
Means of egress shall be continualy
maintained free of &l obstructions or
impediments to full instant use in the case of
fire or other emergency.

Subpart D - Occupational
Health and Environmental
Controls

8 1926.50 - Medical services and first
aid.

(a) The employer shdl insure the
availability of medical personnel for advice
and consultation on matters of occupational
health.

(b) Provisions shall be made prior to
commencement of the project for prompt
medical attention in case of seriousinjury.

(c) In the absence of an infirmary, clinic,
hospital, or physician, that is reasonably
accessiblein terms of time and distance to the
worksite, which is available for the treatment
of injured employees, a person who has a
valid certificate in firgt-aid training from the
U.S. Bureau of Mines, the American Red
Cross, or equivalent training that can be
verified by documentary evidence, shall be
available at the worksite to render first aid.

(d)(1) First-aid supplies approved by the
conaulting physician shall be easily accessible
when required.

(d)(2) The first-aid kit shall consist of
materials approved by the consulting
physician in a weatherproof container with
individual sealed packages for each type of
item. The contents of the first-aid kit shall
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be checked by the employer before being sent
out on each job and at least weekly on each
job to ensure that the expended items are
replaced.

(e) Proper equipment for prompt
transportation of the injured person to a
physician or hospital, or a communication
system for contacting necessary ambulance
service, shall be provided.

(f) The telephone numbers of the
physicians, hospitals, or ambulances shall be
conspicuoudly posted.

(9) Where the eyes or body of any person
may be exposed to injurious corrosive
materials, suitable facilities for quick
drenching or flushing of the eyes and body
shall be provided within the work area for
immediate emergency use.

8§ 1926.51 - Sanitation.

(a) Potable water.

(2)(1) An adequate supply of potable
water shall be provided in al places of
employment.

(2)(2) Portable containers used to
dispense drinking water shall be capable of
being tightly closed, and equipped with a tap.
Water shall not be dipped from containers.

(a)(3) Any container used to distribute
drinking water shall be clearly marked as to
the nature of its contents and not used for any
other purpose.

(a)(4) The common drinking cup is
prohibited.

(a)(5) Where single service cups (to be
used but once) are supplied, both a sanitary
container for the unused cups and a receptacle
for disposing of the used cups shal be
provided.

(a)(6) Potable water means water which
meets the quality standards prescribed in the
U.S. Public Health Service Drinking Water
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Standards, published in 42 CFR part 72, or
water which is approved for drinking
purposes by the State or loca authority
having jurisdiction.

(b) Nonpotable water.

(b)(1) Outlets for nonpotable water, such
aswater for indugtria or firefighting purposes
only, shall be identified by signs meeting the
requirements of Subpart G of this part, to
indicate clearly that the water isunsafeand is
not to be used for drinking, washing, or
cooking purposes.

(b)(2) There shall be no cross-connection,
open or potential, between a system
furnishing potable water and a system
furnishing nonpotable water.

(c) Toilets at construction jobsites.

(c)(1) Toilets shal be provided for
employees according to the following table:

TABLE D-1
Number of Minimum Number
Employees of Facilities
20 or less 1
20 or more 1 toilet seat and 1
urinal per 40 workers
1 toilet seat and 1
200 or more urinal per 50 workers

(f) Washing facilities.

(A1) The employer shal provide
adequate washing facilities for employees
engaged in the application of paints, coating,
herbicides, or insecticides, or in other
operations where contaminants may be
harmful to the employees. Such facilities shall
bein near proximity to the worksite and shall
be so equipped as to enable employees to
remove such substances.

((2) General. Washing facilities shall be
maintained in a sanitary condition.
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§ 1926.52
exposure.

(a) Protection against the effects of noise
exposure shall be provided when the sound
levels exceed those shown in Table D-2 of
this section when measured on the A-scale of
a dtandard sound level meter at slow
response.

(b) When employees are subjected to
sound levels exceeding those listed in Table
D-2 of this section, feasible administrative or
engineering controls shall be utilized. If such
controlsfail to reduce sound levels within the
levels of the table, personal protective
equipment as required in Subpart E, shall be
provided and used to reduce sound levels
within the levels of the table.

Occupational noise

TABLE D-2
Permissible Noise Exposures
Duration per ST LT

dBA Slow
Day, Hours

Response

8 90

6 92

4 95

3 97

2 100

112 102

1 105

1/2 110

1/4orless 115

(c) If thevariationsin noise level involve
maximaat intervals of 1 sacond or less, itisto
be considered continuous.

(d)(2) In @l cases where the sound levels
exceed the vaues shown herein, a continuing,
effective hearing conservation program shall
be administered.

(d)(2)(i) When the daily noise exposureis
composed of two or more periods of noise
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exposure of different levels, their combined
effect should be considered, rather than the
individud effect of each. Exposure to different
levels for various periods of time shal be
computed according to theformula set forth in
paragraph (d)(2)(ii) of this section.

(A)Q)(ii) Fo= (T /L) + (T, /L) + ... +
(T,/L,) where:

F.= The equivaent noise exposure factor.

T= The period of noise exposure at any
essentially constant level.
L = The duration of the permissible noise

exposure at the constant level (from
Table D-2).

If the value of F, exceeds unity (1) the
exposure exceeds permissible levels.

(d)(2)(iii) A sample computation showing
an application of the formula in paragraph
(d)(2)(ii) of this section is as follows. An
employeeis exposed at these levelsfor these
periods:

110 db A 1/4 hour.

100 db A 1/2 hour.

90db A 1 1/2 hours.

F, = (/4/1/2) + (1/2/2) + (1 1/2/8)
F,=0.500 + 0.25 + 0.188
F.=0.938

Since the value of F, does not exceed unity,
the exposure is within permissible limits.

(e) Exposure to impulsive or impact noise
should not exceed 140 dB peak sound
pressure level.

§ 1926.54 - Nonionizing radiation.

(@) Only qualified and trained employees
shall be assigned to ingal, adjust, and operate
laser equipment.

(b) Proof of quaification of the laser
equipment operator shall be available and in
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possession of the operator at all times.

(c) Employees, when working in areasin
which a potential exposure to direct or
reflected laser light greater than 0.005 watts
(5 milliwatts) exists, shall be provided with
antilaser eye protection devices as specified in
Subpart E of this part.

(d) Areasinwhich lasers are used shall be
posted with standard laser warning placards.

(e) Beam shutters or caps shall be utilized,
or the laser turned off, when laser
transmission is not actualy required. When
the laser is left unattended for a substantial
period of time, such as during lunch hour,
overnight, or a change of shifts, the laser
shall be turned off.

(f) Only mechanical or electronic means
shall be used as a detector for guiding the
internal alignment of the laser.

(g) Thelaser beam shall not be directed at
employees.

(h) When it israining or snowing, or when
thereisdust or fog in the air, the operation of
laser systems shal be prohibited where
practicable; in any event, employees shall be
kept out of range of the area of source and
target during such wesather conditions.

(i) Laser equipment shall bear alabel to
indicate maximum output.

() Employees shall not be exposed to
light intensities above:

(J)(1) Direct staring: 1 micro-watt per
sguare centimeter;

(1)(2) Incidentd observing: 1 milliwatt per
sguare centimeter;

(1)(3) Diffused reflected light: 2 1/2 watts
per square centimeter.

(k) Laser unit in operation should be set
up above the heads of the employees, when
possible.

8 1926.55 - Gases, vapors, fumes,
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dusts, and mists.

(a) Exposure of employeesto inhalation,
ingestion, skin absorption, or contact with any
meteria or substance at aconcentration above
those specified in the "Threshold Limit
Values of Airborne Contaminants for 1970"
of the American Conference of Governmental
Industrial Hygienists, shall be avoided. See
Appendix A to this section.

(b) To achieve compliance with paragraph
(8 of this section, administrative or
engineering controls must first  be
implemented whenever feasible. When such
controls are not feasible to achieve full
compliance, protective equipment or other
protective measures shall be used to keep the
exposure of employees to air contaminants
within the limits prescribed in this section.
Any equipment and technical measures used
for this purpose must first be approved for
each particular use by a competent industrial
hygienigt or other technicaly qualified person.
Whenever respirators are used, their use shall
comply with 1926.103.

(c) Paragraphs (a) and (b) of this section
do not apply to the exposure of employeesto
airborne ashestos, tremolite, anthophyllite, or
actinolite dust. Whenever any employee is
exposed to arborne asbestos, tremolite,
anthophyllite, or actinolite dust, the
requirements of 1910.1101 or 1926.58 of this
title shall apply.

(d) Paragraphs (a) and (b) of this section
do not apply to the exposure of employeesto
formaldehyde. Whenever any employee is
exposed to formaldehyde, the requirements of
1910.1048 of thistitle shall apply.

8 1926.55 - Appendix A - Gases,

vapors, fumes, dusts, and mists.
NOTE: Becauseof thelength of the table,

explanatory Footnotes applicable to all
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substances are given below. Footnotes
specific only to a limited number of
substances are also shown within the table.

Footnotes for Appendix A
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See Mineral Dusts Table.

Use Asbestos Limit 1926.58.

See 1926.58

The PELs are 8-hour TWAS unless otherwise noted; a (C) designation denotes a
ceiling limit.

As determined from breathing-zone air samples.

Parts of vapor or gas per million parts of contaminated air by volume at 25 degrees C
and 760 torr.

Milligrams of substance per cubic meter of air. When entry isin this column only, the
valueis exact; when listed with a ppm entry, it is approximate.

The CAS number is for information only. Enforcement is based on the substance
name. For an entry covering more than one metal compound, measured as the metal,
the CAS number for the metal is given - not CAS numbers for the individual
compounds.

For sectors excluded from 1926.1128 the limit is 10 ppm TWA.

Millions of particles per cubic foot of air, based on impinger samples counted by
light-field techniques.

The percentage of crystalline silica in the formula is the amount determined from
airborne samples, except in those instances in which other methods have been shown
to be applicable.

Covers al organic and inorganic particulates not otherwise regulated. Same as
Particulates Not Otherwise Regulated.

The 1970 TLV uses | etter designations instead of a numerical value as follows:

AQ)

AB)

Polytetrafluoroethylene decomposition products. Because these products decompose
in part by hydrolysisin alkaline solution, they can be quantitatively determined in air
as fluoride to provide an index of exposure. No TLV is recommended pending
determination of thetoxicity of the products, but air concentrations should be minimal .
Gasoline and/or Petroleum didtillates. The composition of these materials varies gratly
and thusasingle TLV for all types of these materials is no longer applicable. The
content of benzene, other aromatics and additives should be determined to arrive at the
appropriate TLV.

Simple asphyxiants. The limiting factor is the available oxygen which shall be at least
19.5 percent and be within the requirements addressing explosion in part 1926.

THRESHOLD LIMIT VALUES OF AIRBORNE
CONTAMINANTS FOR CONSTRUCTION

Skin
Substance CAS No.¢ ppm? mg/m® Desig-
nation
Abate; see Temephos.
Acetaldehyde 75-07-0 200 360
Acetic acid. 64-19-7 10 25
Acetic anhydride 108-24-7 5 20
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Skin
Substance CAS No.d ppm? mg/m® Desig-
nation

Acetone 67-64-1 1000 2400
Acetonitrile 75-05-8 40 70
2-Acetylaminofluorene; see 1926.1114 53-96-3
Acetylene 74-86-2 -
Acetylenedichloride; see 1, 2-Dichloroethylene
Acetylene tetrabromide 79-27-6 1 14
Acrolein 107-02-8 0.1 0.25
Acrylamide 79-06-1 0.3 X
Acrylonitrile; see 1926.1145 107-13-1
Aldrin 309-00-2 0.25 X
Allyl acohol 107-18-6 2 5 X
Allyl chloride 107-05-1 1 3
Allyl glycidy! ether (AGE) 106-92-3 (©)10 (C)45
Allyl propyl disulfide 2179-59-1 2 12
apha-Alumina 1344-28-1

Total dust

Respirable fraction
Alundum; see apha-Alumina
4-Aminodiphenyl; see 1926.1111 92-67-1
2-Aminoethanol; see Ethanolamine
2-Aminopyridine 504-29-0 0.5 2
Ammonia 7664-41-7 50 35
Ammonium sulfamate 7773-06-0

Total dust 15

Respirable fraction 5
n-Amyl acetate 628-63-7 100 525
sec-Amyl acetate 626-38-0 125 650
Aniline and homologs 62-53-3 5 19 X
Anisidine (o-, p-isomers) 29191-52-4 0.5 X
Antimony and compounds (as Sh) 7440-36-0 0.5
ANTU (aphaNaphthylthiourea) 86-88-4 . 0.3
Argon 7440-37-1
Arsenic, inorganic compounds (as As); see 7440-38-2

1926.1118
Arsenic, organic compounds (as As) 7440-38-2 0.5
Arsine 7784-42-1 0.05 0.2
Asbestos; see 1926.58
Azinphos-methyl 86-50-0 0.2 X
Barium, soluble compounds (as Ba) 7440-39-3 0.5
Benzene %, see 1926.1128 71-43-2
Benzidine; see 1926.1110 92-87-5
p-Benzoquinone; see Quinone
Benzo * pyrene; see Coaltarpitch volatiles
Benzoyl peroxide 94-36-0 5
Benzyl chloride 100-44-7 1 5
Beryllium and beryllium compounds (as Be) 7440-41-7 0.002
Biphenyl; see Diphenyl
Bisphenol A; see Diglycidyl ether
Boron oxide 1303-86-2
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Skin

Substance CAS No.d ppm? mg/m® Desig-
nation

Total dust 15
Boron tribromide 10294-33-4 1 10
Boron trifluoride 7637-07-2 ©)1 (©)3
Bromine 7726-95-6 0.1 0.7
Bromine pentafluoride 7789-30-2 0.1 0.7
Bromoform 75-25-2 0.5 5 X
“Butadiene (1, 3-Butadiene); See 29 CFR 106-99-0 1 ppm/5

1910.1051; 29 CFR 1910.19 ppm STEL
Butanethiol; see Butyl mercaptan
2-Butanone (Methyl ethyl ketone) 78-93-3 200 590
2-Butoxyethanol 111-76-2 50 240 X
n-Butyl-acetate 123-86-4 150 710
sec-Butyl acetate 105-46-4 200 950
tert-Butyl-acetate 540-88-5 200 950
n-Butyl acohol 71-36-3 100 300
sec-Butyl alcohol 78-92-2 150 450
tert-Butyl acohol 75-65-0 100 300
Butylamine 109-73-9 (C)5 (©)15 X
tert-Butyl chromate (as CrO,) 1189-85-1 (©)0.1 X
n-Butyl glycidyl ether (BGE) 2426-08-6 50 270
Butyl mercaptan 109-79-5 05 15
p-tert-Butyltoluene 98-51-1 10 60
Cadmium (as Cd); see 1910.1027 7440-43-9
Calcium Carbonate 1317-65-3

Total dust

Respirable fraction
Calcium oxide 1305-78-8 5
Calcium sulfate 7778-18-9

Total dust 15

Respirable fraction 5
Camphor, synthetic 76-22-2 2
Carbaryl (Sevin) 63-25-2 5
Carbon black 1333-86-4 35
Carbon dioxide 124-38-9 5000 9000
Carbon disulfide 75-15-0 20 60 X
Carbon monoxide 630-08-0 50 55
Carbon tetrachloride 56-23-5 10 65 X
Cellulose 9004-34-6

Total dust

Respirable fraction
Chlordane 57-74-9 0.5 X
Chlorinated camphene 8001-35-2 0.5 X
Chlorinated diphenyl oxide 55720-99-5 0.5
Chlorine 7782-50-5 1 3
Chlorine dioxide 10049-04-4 0.1 0.3
Chlorine trifluoride 7790-91-2 (©)0.1 (C)o.4
Chloroacetaldehyde 107-20-0 (o1 (©)3
aChloroacetophenone (Phenacyl chloride) 532-27-4 0.05 0.3
Chlorobenzene 108-90-7 75 350
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Skin
Substance CAS No.d ppm? mg/m® Desig-
nation
0-Chlorobenzylidene malononitrile 2698-41-1 0.05 04
Chlorobromomethane 74-97-5 200 1050
2-Chloro-1, 3-butadiene; See beta-Chloroprene
Chlorodiphenyl (42 percent Chlorine) (PCB) 53469-21-9 1 X
Chlorodiphenyl (54 percent Chlorine) (PCB) 11097-69-1 0.5 X
1-Chloro-2, 3-epoxypropane; See Epichlorohydrin
2-Chloroethanol; See Ethylene chlorohydrin
Chloroethylene; See Vinylchloride
Chloroform (Trichloromethane) 67-66-3 (C)50 (C)240
bis (Chloromethyl) ether; see 1926.1108 542-88-1
Chloromethyl methyl ether; see 1926.1106 107-30-2
1-Chloro-1-nitropropane 600-25-9 20 100
Chloropicrin 76-06-2 0.1 0.7
beta-Chloroprene 126-99-8 25 90 X
Chromic acid and chromates (as CrO,) Varieswith 0.1
compound
Chromium (1) compounds (as Cr) 7440-47-3 0.5
Chromium (I11) compounds (as Cr) 7440-47-3 0.5
Chromium metal and insol. salts (as Cr) 7440-47-3 1
Chrysene; see Cod tar pitch volatiles
Coal tar pitch volatiles (benzene soluble fraction), 65996-93-2 0.2
anthracene, BaP, phenanthrene, acridine, chrysene,
pyrene
Cobalt metal, dust, and fume (as Co) 7440-48-4 0.1
Coke oven emissions; see 1926.1129 0.15
Copper 7440-50-8
Fume (as Cu) 0.1
Dusts and mists (as Cu) 1
Corundum; see Emery
Cottondust (raw) 1
Cragherbicide (Sesone) 136-78-7
Total dust
Respirable fraction
Cresal, al isomers 1319-77-3 5 22 X
Crotonadehyde 123-73-9 2 6
4170-30-3
Cumene 98-82-8 50 245 X
Cyanides (asCN) Varieswith 5 X
Compound
Cyanogen 460-19-5 10
Cyclohexane 110-82-7 300 1050
Cyclohexanal 108-93-0 50 200
Cyclohexanone 108-94-1 50 200
Cyclohexene 110-83-8 300 1015
Cyclonite 121-82-4 15 X
Cyclopentadiene 542-92-7 75 200
DDT, see Dichlorodiphenyltrichloroethane
DDVP, see Dichlorvos
2, 4-D (Dichlorophenoxyacetic acid) 94-75-7 10
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Skin
Substance CAS No.d ppm? mg/m® Desig-
nation
Decahorane 17702-41-9 0.05 0.3 X
Demeton (Systox) 8065-48-3 0.1 X
Diacetone acohol 123-42-2 50 240
(4-Hydroxy-4-methyl-2-pentanone)
1, 2-Diaminoethane; see Ethylenediamine
Diazomethane 334-88-3 0.2 0.4
Diborane 19287-45-7 0.1 0.1
1, 2-Dibromo-3-chloropropane (DBCP); see 96-12-8
1926.1144
1, 2-Dibromoethane; see Ethylene dibromide
Dibutyl phosphate 107-66-4 1 5
Dibutyl phthalate 84-74-2 5
Dichloroacetylene 7572-29-4 (©)0.1 (C)0.4
o-Dichlorobenzene 95-50-1 (C)50 (C)300
p-Dichlorobenzene 106-46-7 75 450
3, 3-Dichlorobenzidine; see 1926.1107 91-94-1
Dichlorodifluoromethane 75-71-8 1000 4950
1, 3-Dichloro-5, 5-dimethyl hydantoin 118-52-5 0.2
Dichlorodiphenyltrichloroethane (DDT) 50-29-3 1 X
1, 1-Dichloroethane 75-34-3 100 400
1, 2-Dichloroethane; see Ethylene dichloride
1, 2-Dichloroethylene 540-59-0 200 790
Dichloroethyl ether 111-44-4 (©)15 ()90 X
Dichloromethane; see Methylene chloride
Dichloromonofluoromethane 75-43-4 1000 4200
1, 1-Dichloro-1-nitroethane 594-72-9 (©)10 (C)60
1, 2-Dichloropropane; see Propylene dichloride
Dichlorotetrafluoroethane 76-14-2 1000 7000
Dichlorvos (DDVP) 62-73-7 1 X
Dieldrin 60-57-1 0.25 X
Diethylamine 109-89-7 25 75
2-Diethylaminoethanol 100-37-8 10 50 X
Diethylene triamine 111-40-0 ()10 (C)42 X
Diethyl ether; see Ethyl ether
Difluorodibromomethane 75-61-6 100 860
Diglycidyl ether (DGE) 2238-07-5 (C)0.5 (©)2.8
Dihydroxybenzene; see Hydroquinone
Diisobutyl ketone 108-83-8 50 290
Diisopropylamine 108-18-9 5 20 X
4-Dimethylaminoazobenzene; see 1926.1115 60-11-7
Dimethoxymethane; see Methyla
Dimethyl acetamide 127-19-5 10 35 X
Dimethylamine 124-40-3 10 18
Dimethylaminobenzene; see Xylidine
Dimethylaniline (N, N-Dimethylaniline) 121-69-7 5 25 X
Dimethylbenzene; see Xylene
Dimethyl-1, 2-dibromo-2, 2-dichloroethyl phosphate 300-76-5 3
Dimethylformamide 68-12-2 10 30 X
2, 6-Dimethyl-4-heptanone; see Diisobutyl ketone
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Skin
Substance CAS No.d ppm? mg/m® Desig-
nation
1, 1-Dimethylhydrazine 57-14-7 0.5 1 X
Dimethylphthalate 131-11-3 5
Dimethyl sulfate 77-78-1 1 5 X
Dinitrobenzene
(all isomers) 1 X
(ortho) 528-29-0
(meta) 99-65-0
(para) 100-25-4
Dinitro-o-cresol 534-52-1 0.2 X
Dinitrotoluene 25321-14-6 15 X
Dioxane (Diethylene dioxide) 123-91-1 100 360 X
Diphenyl (Biphenyl) 92-52-4 0.2 1
Diphenylamine 122-39-4 10
Diphenylmethane diisocyanate; see Methylene
bisphenyl isocyanate
Dipropylene glycol methyl ether 34590-94-8 100 600 X
Di-sec octyl phthalate (Di-2-ethylhexyl) phthalate) 117-81-7 5
Emery 12415-34-8
Total dust
Respirable fraction
Endosulfan 115-29-7 0.1 X
Endrin 72-20-8 0.1 X
Epichlorohydrin 106-89-8 5 19 X
EPN 2104-64-5 05 X
1, 2-Epoxypropane; see Propylene oxide
2, 3-Epoxy-1-propanol; see Glycidol .
Ethane 74-84-0
Ethanethiol; see Ethyl mercaptan
Ethanolamine 141-43-5 3 6
2-Ethoxyethanol (Cellosolve) 110-80-5 200 740 X
2-Ethoxyethyl acetate (Cellosolve acetate) 111-159 100 540 X
Ethyl acetate 141-78-6 400 1400
Ethyl acrylate 140-88-5 25 100 X
Ethyl acohol (Ethanol) 64-17-5 1000 1900
Ethylamine 75-04-7 10 18
Ethyl amyl ketone (5-Methyl-3-heptanone) 541-85-5 25 130
Ethyl benzene 100-41-4 100 435
Ethyl bromide 74-96-4 200 890
Ethyl butylketone (3-Heptanone) 106-35-4 50 230
Ethyl chloride 75-00-3 1000 2600
Ethyl ether 60-29-7 400 1200
Ethyl formate 109-94-4 100 300
Ethyl mercaptan 75-08-1 0.5 1
Ethyl silicate 78-10-4 1(20 850
Ethylene 74-85-1
Ethylene chlorohydrin 107-07-3 5 16 X
Ethylenediamine 107-15-3 10 25
Ethylene dibromide 106-93-4 (C)25 (©)190 X
Ethylene dichloride (1, 2-Dichloroethane) 107-06-2 50 200
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Skin
Substance CAS No.d ppm? mg/m® Desig-
nation

Ethylene glycol dinitrate 628-96-6 (©)0.2 ©)1 X
Ethylene glycol methyl acetate; see Methyl

cellosolve acetate
Ethyleneimine; see 1926.1112 151-56-4
Ethylene oxide; see 1926.1147 75-21-8
Ethylidene chloride; see 1, 1-Dichlorethane
N-Ethylmorpholine 100-74-3 20 94 X
Ferbam 14484-64-1

Total dust 15
Ferrovanadium dust 12604-58-9 1
Fibrous Glass

Total dust

Respirable fraction
Fluorides (as F) Varieswith 25

compound

Fluorine 7782-41-4 0.1 0.2
Fluorotrichloromethane (Trichlorofluoromethane) 75-69-4 1000 5600
Formaldehyde; see 1926.1148 50-00-0
Formic acid 64-18-6 5 9
Furfural 98-01-1 5 20 X
Furfuryl alcohol 98-00-0 50 %(()39
Gasoline 8006-61-9
Glycerin (mist) 56-81-5

Total dust

Respirable fraction
Glycidol 556-52-5 50 150
Glycol monoethy! ether; see 2-Ethoxyethanol
Graphite, natural i i i

respirable dust 7782-42-5
Graphite, synthetic

Total dust

Respirable fraction
Guthion; see Azinphos methyl
Gypsum 13397-24-5

Total dust

Respirable fraction
Hafnium 7440-58-6 . 05
Helium 7440-59-7
Heptachlor 76-44-8 0.5 X
Heptane (n-Heptane) 142-82-5 500 2000
Hexachloroethane 67-72-1 1 10 X
Hexachloronaphthalene 1335-87-1 0.2 X
n-Hexane 110-54-3 500 1800
2-Hexanone (Methyl n-butyl ketone) 591-78-6 100 410
Hexone (Methylisobutyl ketone) 108-10-1 100 410
sec-Hexyl acetate 108-84-9 50 300
Hydrazine 302-01-2 % 13 X
Hydrogen 1333-74-0
Hydrogen bromide 10035-10-6 3 10
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Skin

Substance CAS No.d ppm? mg/m® Desig-
nation
Hydrogen chloride 7647-01-0 (C)5 ©)7
Hydrogen cyanide 74-90-8 10 11 X
Hydrogen fluoride (as F) 7664-39-3 3 2
Hydrogen peroxide 7722-84-1 1 14
Hydrogen selenide (as Se) 7783-07-5 0.05 0.2
Hydrogen sulfide 7783-06-4 10 15
Hydroquinone 123-31-9 2
Indene 95-13-6 10 45
Indium and compounds (as in) 7440-74-6 0.1
lodine 7553-56-2 (©)0.1 (o1
Iron oxide fume 1309-37-1 10
Iron salts (soluble) (as Fe) Varieswith 1
compound

Isomy! acetate 123-92-2 100 525
Isomyl acohol (primary and secondary) 123-51-3 100 360
Isobuty| acetate 110-19-0 150 700
Isobuty! alcohol 78-83-1 100 300
|sophorone 78-59-1 25 140
|sopropy! acetate 108-21-4 250 950
|sopropy! alcohol 67-63-0 400 980
|sopropylamine 75-31-0 5 12
|sopropy! ether 108-20-3 500 2100
Isopropy! glycidyl ether(IGE) 4016-14-2 50 240
Kaolin 1332-58-7

Total dust

Respirable fraction
Ketene 463-51-4 05 0.9
Lead inorganic (as Pb); see 1926.62 7439-92-1
Limestone 1317-65-3

Total dust

Respirable fraction
Lindane 58-89-9 05 X
Lithium hydride 7580-67-8 0.025
L.P.G. (Liquified petroleum gas) 68476-85-7 1000 1800
Magnesite 546-93-0

Total dust

Respirable fraction
Magnesium oxide fume 1309-48-4

Total Particulate 15
Malathion 121-75-5

Total dust 15 X
Maleic anhydride 108-31-6 0.25
Manganese compounds (as Mn) 7439-96-5 (C)5
Manganese fume (as Mn) 7439-96-5 (C)5
Marble 1317-65-3

Total dust

Respirable fraction
Mercury (aryl and inorganic) (as Hg) 7439-97-6 0.1 X
Mercury (organo) akyl compounds (as Hg) 7439-97-6 0.01 X
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Skin
Substance CAS No.d ppm? mg/m® Desig-
nation

Mercury (vapor) (as Hg) 7439-97-6 0.1 X
Mesityl oxide 141-79-7 255 100
Methane 74-82-8
Methanethiol; see Methyl mercaptan
Methoxychlor 72-43-5

Total dust 15
2-Methoxyethanol; (Methyl cellosolve) 109-86-4 25 80 X
2-Methoxyethyl acetate (Methyl cellosolve acetate) 110-49-6 25 120 X
Methyl acetate 79-20-9 200 610
Methyl acetylene (Propyne) 74-99-7 1000 1650
Methyl acetylene propadiene mixture (MAPP) 1000 1800
Methyl acrylate 96-33-3 10 35 X
Methylal (Dimethoxy-methane) 109-87-5 1000 3100
Methy! alcohol 67-56-1 200 260
Methylamine 74-89-5 10 12
Methyl amy! acohol; see Methyl Isobutyl carbinol
Methyl n-amyl ketone 110-43-0 100 465
Methyl bromide 74-83-9 (©)20 (©)80 X
Methyl butyl ketone; see 2-Hexanone
Methyl cellosolve; see 2-Methoxyethanol
Methyl cellosolve acetate; see 2-Methoxyethyl

acetate
Methyl chloride 74-87-3 100 210
Methyl chloroform (1, 1, 1-Trichloroethane) 71-55-6 350 1900
Methylcyclohexane 108-87-2 500 2000
Methylcyclohexanol 25639-42-3 100 470
o-Methylcyclohexanone 583-60-8 100 460 X
*Methylenechloride; see 1910.1052
Methyl ethyl ketone (MEK); see 2-Butanone
Methyl formate 107-31-3 100 250
Methyl hydrazine (Monomethyl hydrazine) 60-34-4 (©)0.2 (©)0.35 X
Methyl iodide 74-88-4 5 28 X
Methyl isoamy! ketone 110-12-3 100 475
Methy! isobutyl carbinol 108-11-2 25 100 X
Methyl isobutyl ketone; see Hexone
Methyl isocyanate 624-83-9 0.02 0.05 X
Methyl mercaptan 74-93-1 0.5 1
Methyl methacrylate 80-62-6 100 410
Methyl propylketone; see 2-Pentanone
Methyl silicate 681-84-5 (C)5 (©)30
apha-Methyl styrene 98-83-9 (©)100 (C)480
Methylene bisphenyl isocyanate (MDI) 101-68-8 (C)0.02 (©)0.2
Methyl enedianiline (MDA) 101-77-9
Mica; see Silicates
Molybdenum (as Mo) 7439-98-7

Soluble compounds 5

Insoluble Compounds

Total dust 15
Monomethyl aniline 100-61-8 2 9 X
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Skin
Substance CAS No.d ppm? mg/m® Desig-
nation

Monomethyl hydrazine; see Methyl hydrazine
Morpholine 110-91-8 20 70 X
Naphtha (Coal tar) 8030-30-6 100 400
Naphthalene 91-20-3 10 50
apha-Naphthylamine; see 1926.1104 134-32-7
beta-Naphthylamine; see 1926.1109 91-59-8 .
Neon 7440-01-9
Nickel carbonyl (as Ni) 13463-39-3 0.001 0.007
Nickel, metal and insoluble compounds (as Ni) 7440-02-0 1
Nickel, soluble compounds (as Ni) 7440-02-0 1
Nicotine 54-11-5 05 X
Nitric acid 7697-37-2 2 5
Nitric oxide 10102-43-9 25 30
p-Nitroaniline 100-01-6 1 6 X
Nitrobenzene 98-95-3 1 5 X
p-Nitrochlorobenzene 100-00-5 1 X
4-Nitrodiphenyl; see 1926.1103 92-93-3
Nitroethane 79-24-3 1(20 310
Nitrogen 7727-37-9
Nitrogen dioxide 10102-44-0 (C)5 (©)9
Nitrogen trifluoride 7783-54-2 10 29
Nitroglycerin 55-63-0 (©)0.2 (©)2 X
Nitromethane 75-52-5 100 250
1-Nitropropane 108-03-2 25 90
2-Nitropropane 79-46-9 25 90
N-Nitrosodimethylamine; see 1926.1116 62-79-9
Nitrotoluene (all isomers) 5 30 X

o-isomer 88-72-2

m-isomer 99-08-1

p-isomer 99-99-0
Nitrotrichloromethane; see Chloropicrin .
Nitrous oxide 10024-97-2
Octachloronaphthalene 2234-13-1 0.1 X
Octane 111-65-9 400 1900
Oil mist, mineral 8012-95-1 5
Osmium tetroxide (as Os) 20816-12-0 0.002
Oxalic acid 144-62-7 1
Oxygen difluoride 7783-41-7 0.05 0.1
Ozone 10028-15-6 0.1 0.2
Paraquat, respirable dust 4685-14-7 0.5 X

1910-42-5
2074-50-2

Parathion 56-38-2 0.1 X
Particulates not other wise regulated

Total dust organic and inorganic 15
PCB; see Chlorodiphenyl (42% and 54% chlorine)
Pentaborane 19624-22-7 0.005 0.01
Pentachloronaphthalene 1321-64-8 0.5 X
Pentachl orophenol 87-86-5 0.5 X
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Skin
Substance CAS No.d ppm? mg/m® Desig-
nation

Pentaerythritol 115-77-5

Total dust

Respirable fraction
Pentane 109-66-0 500 1500
2-Pentanone (Methyl propyl ketone) 107-87-9 200 700
Perchloroethylene (Tetrachl oroethylene) 127-18-4 100 670
Perchloromethyl mercaptan 594-42-3 0.1 0.8
Perchloryl fluoride 7616-94-6 3 133.)5
Petroleum distillates (Naphtha) (Rubber Solvent)
Phenol 108-95-2 5 19 X
p-Phenylene diamine 106-50-3 0.1 X
Phenyl ether, vapor 101-84-8 1 7
Pheny! ether-biphenyl mixture, vapor 1 7
Phenylethylene; see Styrene
Pheny! glycidyl ether (PGE) 122-60-1 10 60
Phenylhydrazine 100-63-0 5 22 X
Phosdrin (Mevinphos) 7786-34-7 0.1 X
Phosgene (Carbonyl chloride) 75-44-5 0.1 04
Phosphine 7803-51-2 0.3 0.4
Phosphoric acid 7664-38-2 1
Phosphorus (yellow) 7723-14-0 0.1
Phosphorus pentachloride 10026-13-8 1
Phosphorus pentasulfide 1314-80-3 1
Phosphorus trichloride 7719-12-2 0.5 3
Phthalic anhydride 85-44-9 2 12
Picric acid 88-89-1 0.1 X
Pindone (2-Pivalyl-1, 3-indandione) 83-26-1 0.1
Plaster of paris 26499-65-0

Total dust

Respirable fraction
Platinum (asPt) 7440-06-4

Meta

Soluble Sdlts 0.002
Polytetrafluoroethylene "

decomposition products
Portland cement 65997-15-1

Total dust 15

Respirable fraction . 5
Propane 74-98-6
Propargyl acohol 107-19-7 1 X
beta-Propriolactone; see 1926.1113 57-57-8
n-Propy! acetate 109-60-4 200 840
n-Propyl acohol 71-23-8 200 500
n-Propyl nitrate 627-13-4 25 110
Propylene dichloride 78-87-5 75 350
Propyleneimine 75-55-8 2 5 X
Propylene oxide 75-56-9 100 240
Propyne; see Methyl acetylene
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Skin
Substance CAS No.d ppm? mg/m® Desig-
nation

Pyrethrum 8003-34-7 5
Pyridine 110-86-1 5 15
Quinone 106-51-4 0.1 0.4
RDX: see Cyclonite
Rhodium (as Rh), metal fume and insoluble 7440-16-6 0.1
compounds
Rhodium (as Rh), solublec ompounds 7440-16-6 0.001
Ronnel 299-84-3 10
Rotenone 83-79-4 5
Rouge

Total dust

Respirable fraction
Selenium compounds (as Se) 7782-49-2 0.2
Selenium hexafluoride (as Se) 7783-79-1 0.95 0.24 i
Silica, amorphous, precipitated and gel 112926-00-

8

Silica, amorphous, diatomaceous earth, containing 61790-53-2 ’ ’ ’
lessthan 1 percent crystalline silica i i i
Silica, crystalline cristobalite, respirable dust 14464-46-1 ) ) )
Silica, crystalline quartz, respirable dust 14808-60-7 ) ) )
Silica, crystalline tripoli (as quartz), respirable dust 1317-95-9 , , ,
Silica, crystalline tridymite, respirable dust 15468-32-3 , , ,
Silica, fused, respirable dust 60676-86-0 , , ,
Silicates (less than 1 percent crystalline silica) Mica 12001-26-2
(respirable dust) i i i
Soapstone, Total dust , , ,

Soapstone, respirable dust

Talc (containing ashestos); use asbesto limit; see
1926.58 , , ,

Talc (containing no asbestos), respirable dust 14807-96-6

Tremolite, abestiform; see 1926.58
Silicon carbide 409-21-2

Total dust

Respirable fraction
Silver, metal and soluble compounds (as Ag) 7440-22-4 0.01
Soapstone; see Silicates
Sodium fluoroacetate 62-74-8 0.05 X
Sodium hydroxide 1310-73-2 2
Starch 9005-25-8

Total dust

Respirable fraction
Stibine 7803-52-3 0.1 05
Stoddard solvent 8052-41-3 200 1150
Strychnine 57-24-9 0.15
Styrene 100-42-5 (©)100 (©)420
Sucrose 57-50-1

Total dust

Respirable fraction
Sulfur dioxide 7446-09-5 5 13
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Skin
Substance CAS No.d ppm? mg/m® Desig-
nation

Sulfur hexafluoride 2551-62-4 1000 6000
Sulfuric acid 7664-93-9 1
Sulfur monochloride 10025-67-9 1 6
Sulfur pentafluoride 5714-22-7 0.025 0.25
Sulfuryl fluoride 2699-79-8 5 20
Systox; see Demeton
2,4, 5-T (2, 4, 5-tri-chlorophenoxyacetic acid) 93-76-5 10
Talc; see Silicates
Tantalum, metal and oxide dust 7440-25-7 5
TEDP (Sulfotep) 3689-24-5 0.2 X
Teflon decomposition products A2
Tellurium and compounds (as Te) 13494-80-9 0.1
Tellurium hexafluoride (as Te) 7783-80-4 0.02 0.2
Temephos 3383-96-8

Total dust

Respirable fraction
TEPP (Tetraethyl pyrophosphaate) 107-49-3 0.05 X
Terphenylis 26140-60-3 (@) (©)9
1, 1,1, 2-Tetrachloro-2, 2-difluoroethane 76-11-9 500 4170
1, 1, 2, 2-Tetrachloro-1, 2-difluoroethane 76-12-0 500 4170
1, 1, 2, 2-Tetrachloroethane 79-34-5 5 35 X
Tetrachoroethylene; see Perchloroethylene
Tetrachloromethane; see Carbon tetrachloride
Tetrachloronaphthalene 1335-88-2 2 X
Tetraethyl lead (as Pb) 78-00-2 0.1 X
Tetrahydrofuran 109-99-9 200 590
Tetramethy! lead, (asPb) 75-74-1 0.15 X
Tetramethyl succinonitrile 3333-52-6 0.5 3 X
Tetranitromethane 509-14-8 1 8
Tetryl (2, 4, 6-Trinitrophenylmethyl- nitramine) 479-45-8 15 X
Thallium, soluble compounds (as Tl) 7440-28-0 0.1 X
Thiram 137-26-8 5
Tin, inorganic compounds (except oxides) (as Sn) 7440-31-5 2
Tin, organic compounds (as Sn) 7440-31-5 0.1
Tin oxide (as Sn) 21651-19-4

Total dust

Respirable fraction
Titanium dioxide 13463-67-7

Total dust
Toluene 108-88-3 200 750
Toluene-2, 4-diisocyanate (TDI) 584-84-9 (C)0.02 (C©)0.14
o-Toluidine 95-53-4 5 22 X
Toxaphene; see Chlorinated camphene
Tremolite; see Silicates
Tributyl phosphate 126-73-8 5
1, 1, 1-Trichloroethane; see Methyl chloroform
1, 1, 2-Trichloroethane 79-00-5 10 45 X
Trichloroethylene 79-01-6 100 535
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Skin
Substance CAS No.d ppm? mg/m® Desig-
nation

Trichloromethane; see Chloroform
Trichloronaphthalene 1321-65-9 5 X
1, 2, 3-Trichloropropane 96-18-4 50 300
1, 1, 2-Trichloro-1, 2, 2-trifluoroethane 76-13-1 1000 7600
Triethylamine 121-44-8 25 100
Trifluorobromomethane 75-63-8 1000 6100
Trimethyl benzene 25551-13-7 25 120
2, 4 6-Trinitrophenyl; see Picric acid
2, 4, 6-Trinitrophenylmethyl nitramine; see Tetryl
2, 4, 6-Trinitrotoluene (TNT) 118-96-7 15 X
Triorthocresyl phosphate 78-30-8 0.1
Triphenyl phosphate 115-86-6 3
Tungsten (asW) 7440-33-7

Insoluble compounds 5

Soluble compounds 1
Turpentine 8006-64-2 100 560
Uranium (asU) 7440-61-1

Soluble compounds 0.2

Insoluble compounds 0.2
Vanadium 1314-62-1

Respirable dust (as V,0s) (C)0.5

Fume (asV,Os) (©)0.1
Vegetable oil mist

Total dust

Respirable fraction
Vinyl benzene; see Styrene
Vinyl chloride; see 1926.1117 75-01-4
Vinyl cyanide; see Acrylonitrile
Vinyl toluene 25013-15-4 100 480
Warfarin 81-81-2 0.1
Xylenes (0-, m-, p-isomers) 1330-20-7 100 435
Xylidine 1300-73-8 5 25 X
Yttrium 7440-65-5 1
Zinc chloride fume 7646-85-7 1
Zinc oxide fume 1314-13-2 5
Zinc oxide 1314-13-2

Total dust 15

Respirable fraction 5
Zirconium compounds (as Zr) 7440-67-7 5

MINERAL DUSTS
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Substance mppcf !
SILICA:
250*
Crystalline Quartz. Threshold limit calculated fromtheformula | -
% S0,+5
Cristobalite. Amorphous, including natural diatomaceous earth 20
SILICATES (less than 1 percent crystalline silica)
Mica 20
Portland cement 50
Soapstone 20
Talc (non-ashestiform) 20
Tdc (fibrous), use asbestos limit -
15
Graphite (natural)
Inert or Nuisance Particulates™ "["Inert or Nuisance Dusts includes al 50 (or 15 mg/m?®
mineral, inorganic, and organic dusts asindicated by examplesin whichever isthe
TLV's Appendix D]" the smaller) of
total dust less

Conversion factors. mppcf X 35.3 = million particles per cubic meter
= particles per c.c.

than 1% SiO,
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§ 1926.56

Subpart D

IHlumination

8§ 1926.56 - Illumination.

(a) General. Construction areas, ramps,
runways, corridors, offices, shops, and storage
areas shal be lighted to not less than the
minimum illumination intensities listed in
Table D-3 while any work isin progress:

(b) Other areas. For areas or operations
not covered above, refer to the American
National Standard A11.1-1965, R1970,
Practice for Industria Lighting, for
recommended values of illumination.

8§ 1926.57 - Ventilation.

(a) General. Whenever hazardous
substances such as dusts, fumes, mists,
vapors, or gases exist or are produced in the

Occupational Health and
Environmental Controls

shall not exceed the limits specified in
1926.55(a). When ventilation is used as an
engineering control method, the system shall
be installed and operated according to the
requirements of this section.

§ 1926.59 - Hazard communication.
Note: The requirements applicable to
construction work under this section are
identical to those set forth a 29 CFR
1910.1200 (Genera Industry Standards).

§1926.62 - Lead.

Note: The requirement applicable to
residential construction activities involving
exposure to lead are found in the full text of

course of congruction work, their thestantard, 29 CFR 1926.62 (Lead).
concentrations
TABLE D-3
Minimum Ilumination Intensities in Foot-candles
Foot- .
Candles Area of Operation
5 General construction area lighting.
General construction areas, concrete placement, excavation and waste areas,
3 access way's, active storage areas, loading platforms, refueling, and field
maintenance areas.
5 Indoors: warehouses, corridors, hallways, and exitways.
Tunnels, shafts, and general underground work areas. (Exception: minimum
5 of 10 foot-candlesisrequired at tunnel and shaft heading during drilling,
mucking, and scaling. Bureau of Mines approved cap lights shall be
acceptable for use in the tunnel heading)
Genera construction plant and shops (e.g., batch plants, screening plants,
10 mechanical and electrical equipment rooms, carpenter shops, rigging lofts
and active store rooms, mess halls, and indoor toilets and workrooms.)




Subpart E

§1926.102

Personal Protective
and Life Saving Equipment

Eye and face protection
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First aid stations, infirmaries, and offices.

Subpart E - Personal
Protective and Life Saving
Equipment

§ 1926.95 - Criteria for personal
protective equipment.

(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 clothing,
respiratory devices, and protective shields and
barriers, shall be provided, used, and
maintained in asanitary 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 adeqguacy, including proper

maintenance, and sanitation of such
equipment.
(c) Design. All persona protective

equipment shal be of safe design and
construction for the work to be performed.

§ 1926.96

protection.
Safety-toe footwear for employees shall

Occupational foot
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meet the requirements and specifications in
American National Standard for Men's
Safety-Toe Footwear, Z41.1-1967.



Subpart E

§1926.102

Personal Protective
and Life Saving Equipment

§ 1926.100 - Head protection.

(a) Employees working in areas where
thereisa possible danger of head injury from
impact, or from faling or flying objects, or
from electrical shock and burns, shall be
protected
by protective helmets.

(b) Helmets for the protection of
employees against impact and penetration of
falling and flying objects shal meet the
specifications contained in American National
Standards Ingtitute, 789.1-1969, Safety
Requirements for Industrial Head Protection.

(c) Helmets for the head protection of
employees exposed to high voltage electrical
shock and burns shall meet the specifications
contained in American Nationa Standards
Institute, 289.2-1971.

§ 1926.101 - Hearing protection.

(a) Wherever it is not feasible to reduce
the noise levels or duration of exposures to
those specified in Table D-2, Permissible
Noise Exposures, in 1926.52, ear protective
devices shall be provided and used.

(b) Ear protective devices inserted in the
ear shall be fitted or determined individually
by competent persons.

(c) Plain cotton is not an acceptable
protective device.

§ 1926.102 - Eye and face protection.

(a) General.

(a)(1) Employees shall be provided with
eye and face protection equipment when
machines or operations present potential eye
or face injury from physica, chemical, or
radiation agents.

(8)(2) Eye and face protection equipment
required by this Part shall meet the
requirements specified in American National
Standards Institute, Z87.1-1968, Practice
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Occupationa and Educational Eye and Face
Protection.

(a)(3) Employees whose vision requires
the use of corrective lenses in spectacles,
when required by this regulation to wear eye
protection, shall be protected by goggles or
spectacles of one of the following types:

(a)(3)(i) Spectacles whose protective
lenses provide optical correction;

(a)(3)(ii) Goggles that can be worn over
corrective spectacles without disturbing the
adjustment of the spectacles;

(a)(3)(iii)) Goggles that incorporate
corrective lenses mounted behind the
protective lenses.

(a)(4) Face and eye protection equipment
shall be kept clean and in good repair.

Personal Protective
and Life Saving Equipment

The use of thistype equipment with structural
or optical defects shall be prohibited.

(a)(5) Table E-1 shall be used as a guide in
the selection of face and eye protection for the
hazards and operations noted.

(a)(6) Protectors shall meet the following
minimum requirements:

(a)(6)(i) They shall provide adequate
protection against the particular hazards for
which they are designed.

(a)(6)(ii) They shal be reasonably
comfortable when worn under the designated
conditions.

(a)(6)(iii) They shall fit snugly and shall
not unduly interfere with the movements of
the wearer.

TABLE E-1 - Eye and Face Protector Selection Guide

POENNDO A WN P
x0T

GOGGLES, Flexible Fitting - Regular Ventilation

GOGGLES, Flexible Fitting - Hooded Ventilation

GOGGLES, Cushioned Fitting - Rigid Body

SPECTACLES, Metal Frame, with Sideshields*
SPECTACLES, Plastic Frame - with Sideshields?
SPECTACLES, Metal-Plastic Frame - with Sideshields*
WELDING GOGGLES, Eyecup Type - Tinted Lenses?
CHIPPING GOGGLES, Eyecup Type - Clear Safety Lenses
WELDING GOGGLES, Coversepc Type - Tinted Lenses?
CHIPPING GOGGLES, Coverspec Type - Clear Safety Lenses

9. WELDING GOGGLES, Coverspec Type - Tinted Plate Lens?
10. FACE SHIELD (Available with Plastic or Mesh Window)

11. WELDING HELMETS?

* Non-side shield spectacles are available for limited hazard use requiring only frontal protection.
2 See Table E-2, in paragraph (b) of this section, Filter Lens Shade Numbers for Protection Against Radiant Energy.
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Respiratory protection

Applications
Operation Hazards Recommended protectors
Acetylene-Burning,
Acetylene-Cutting, SparnI::talha;Im :(rL:I ra);ii(;ngtm 7,8,9
Acetylene-Welding 1YINg P

Chemical Handling

Splash, acid burns, fumes

2, 10 (For sever exposure add 10 over 2)

Chipping Flying particles

1,3,4,56,7A, 8A

Electric (arc) welding metal

Sparks, intenserays, molten

9, 11, (11 in combination with 4, 5, 6, in
tinted lenses advisable)

Furnace operations

Glare, heat, molten meta

7, 8, 9 (For severe exposure add 10)

Grinding-Light Flying particles 1,3,4,5,6,10
Grinding-Heavy Flying particles 1, 3, 7A, 8A (For severe exposure add 10)
Laboratory Chemical splash, glass breskage 2 (10 when in combination with 4, 5, 6)
Machining Flying particles 1,3,4,5,6,10
Molten metals Heat, glare, sparks, splash 7.8 (10in cgm&nﬂ(&?ith 4.5,6,in
Spot welding Flying particles, sparks 1,3,4,5,6,10

(a)(6)(iv) They shall be durable.

(a)(6)(v) They shall be capable of being
disinfected.

(a)(6)(vi) They shall be easily cleanable.

(a)(7) Every protector shall be distinctly
marked to facilitate identification only of the
manufacturer.

(a)(8) When limitations or precautions are
indicated by the manufacturer, they shall be
transmitted to the user and care taken to see
that such limitations and precautions are
strictly observed.

(b) Protection against radiant energy.

(b)(1) Selection of shade numbers for
welding filter. Table E-2 shall be used as a
guide for the selection of the proper shade
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numbers of filter lenses or plates used in
welding. Shades more dense than those listed
may be used to suit theindividual's needs.

§ 1926.103 - Respiratory protection.

(a) General.

(a)(1) In emergencies, or when controls
required by Subpart D of this part either fail
or areinadequate to prevent harmful exposure
to employees, appropriate respiratory
protective devices shall be provided by the
employer and shall be used.

(8)(2) Rexpiratory protective devices shall
be approved by the Mine Safety and Health
Administration and the National Institute for
Occupational Safety and Hedth or




§1926.103

Subpart E

Respiratory protection

Personal Protective and

Life Saving Equipment

acceptable to the U.S. Department of

TABLE E-2. - Filter Lens Shade Numbers for Protection Against Radiant Energy

Welding operation STECE
number
Shielded metal-arc welding 1/16-, 3/32-, 1/8-, 5/32- inch diameter electrodes................ 10
Gas-shielded arc welding (nonferrous) 1/16-, 3/32-, 1/8-, 5/32-inch diameter electrodes 11
Gas-shielded arc welding (ferrous) 1/16-, 3/32-, 1/8-,5/32-inch diameter electrodes....... 12
Shielded metal-arc welding 3/16-, 7/32-, 1/4-inch diameter electrodes...........ccovneueueene 12
5/16-, 3/8-inch diameter EleCtrOdes ...........ccocriviiriciricisicricec e 14
Atomic hydrogen WEIGING .........cccueuririiecieirieeeeseseeei st 10-14
CarbON-arC WEIAING .....c.cucuiriririeicieirirreeie ettt 14
SOIAEITNG vttt bbb bbb bbbt 2
TOPCN BIBZING ...ttt bbbt 3or4
Light cutting, UPt0 LiNCH ...vviiiiicic et 3or4
Medium cutting, 1 iNCht0 6 INCHES ......c.cuiurriicieirrireeee s 4or5
Heavy CUtting, OVEr 6 INCHES ......c.ccuiiriiicieic e 5o0r6
Gaswelding (light), UP 10 1/8-INCH ......uuiririiciriririre e 4or5
Gaswelding (medium), 1/8-iNCh t0 Y2-iNCH ..o 5o0r6
Gaswelding (NEaVY), OVEr Y2INCh ..ot 6or8

Labor for the specific contaminant to which
the employee is exposed.

(b) Respirator selection.

(b)(1) The chemica and physica
properties of the contaminant, as well as the
toxicity and concentration of the hazardous
material, shall be considered in selecting the
proper respirators.

(b)(2) The nature and extent of the hazard,
work requirements, and conditions, aswell as
the limitations and characteristics of the
available respirators, shall aso be factors
considered in making the proper selection.

(b)(3) Thefollowing table lists the types
of respirators required for protection in
dangerous atmospheres:

(c) Selection, issuance, use and care of
respirators.

(c)(1) Employees required to use
respiratory protective equipment approved for
usein amospheres immediately dangerous to
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life shall be thoroughly trained in its use.
Employees required to use other types of
respiratory protective equipment shall be
instructed in the use and limitations of such
equipment.

(¢)(2) Respiratory protective equipment
shall beinspected regularly and maintained in
good condition. Gas mask canisters and
chemical cartridges shall be replaced as
necessary so as to provide complete
protection. Mechanicdl filters shall be cleaned
or replaced as necessary so asto avoid undue
resistance to breathing.

(¢)(3) Respiratory protective equipment
which has been previoudy used shal be
cleaned and disinfected before it isissued by
the employer to another employee.
Emergency rescue equipment shall be cleaned
and disinfected immediately after each use.

(d) Permissible practice.

(d)(2) Inthe control of those occupational



Subpart E

§1926.103

Personal Protective and
Life Saving Equipment

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

Respiratory protection

TABLE E-4. - Selection of Respirators

Hazard

Respirator (See Note)

Oxygen deficiency

receiver with alarm.

Self-contained breathing apparatus. Hose mask with blower. Combination
air-line respirator with auxiliary self-contained air supply or an air-storage

Gas and vapor contaminants
immediately dangerous to
lifeand hedlth

Self-contained breathing apparatus. Hose mask with blower. Air-purifying full
facepiece respirator (for escape only). Combination air-line respirator with
auxiliary self-contained air supply or an air-storage receiver with alarm.

Not immediately dangerous
tolifeand health

Air-line respirator. .Hose mask without blower. Air-purifying, half-mask or
mouthpiece respirator with chemical cartridge.

Particul ate contaminants
immediately dangerous to
life and health

Self contained breathing apparatus. Hose mask with blower. Air purifying, full
facepiece respirator with appropriate filter. Self-rescue mouthpiece respirator
(for escape only). Combination air-line respirator with auxiliary self-contained
air supply or an air-storage receiver with alarm.

Not immediately dangerous

Air-purifying, half-mask or mouthpiece respirator with filter pad or cartridge.

to life and health
blower.

Air-line respirator. Air-line abrasive-blasting respirator. Hose-mask without

Combination gas, vapor, and
particulate contaminants
immediately dangerous to
lifeand hedlth

Self-contained breathing apparatus. Hose mask with blower. Air-purifying,
full facepiece respirator with chemical canister and appropriate filter (gas
mask with filter). Self-rescue mouthpiece respirator (for escape only).
Combination air-line respirator with auxiliary self-contained air-supply or an
air-storage receiver with alarm.

Not immediately dangerous
tolifeand health

Air-line respirator. Hose mask without blower. Air-purifying, half-mask or
mouthpiece respirator with chemical cartridge and appropriate filter.

NOTE: For the purpose of this part, immediately dangerous to life and health is defined as a condition that either poses
animmediate threet of severe exposure to contaminants such as radioactive materias, which are likely to have adverse

delayed effects on health.

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
subgtitution of less toxic materials). When
effective engineering controls are not feasible,

38

or whilethey are being instituted, appropriate
respirators shall be used pursuant to the
following requirements. (d)(2)
Respirators shdl be provided by the employer
when such equipment is necessary to protect
the hedlth of the employee. The employer
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shal 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 protective program which shall

include the requirements outlined in
paragraph (€) of this section.
(d)(3) The employee shal use the

provided respiratory protection in accordance
with instructions and training received.

(e) Requirements for a minimal
acceptable program.

(e)(1) Written standard operating
procedures governing the selection and use of
respirators shall be established.

(e)(2) Respirators shall be selected on the
basis of hazards to which the worker is
exposed.

(e)(3) The user shal be instructed and
trained in the proper use of respirators and
their limitations.

(e)(5) Respirators shal be regularly
cleaned and disinfected. Those used by
more than one worker shall be thoroughly
cleaned and disinfected after each use.

(e)(6) Respirators shall be stored in a
convenient, clean, and sanitary location.

(e)(7) Respirators used routinely shall be
inspected during cleaning. Worn or
deteriorated parts shal be replaced.
Respirators for emergency use such as
self-contained devices shall be thoroughly
inspected at least once a month and after each
use.

(e)(8) Appropriate surveillance of work
area conditions and degree of employee
exposure or stress shall be maintained.

(e)(9) There shall be regular inspection
and evaluation to determine the continued
effectiveness of the program.

(e)(10) Persons should not be assigned to
tasks requiring use of respirators unlessit has
been determined that they are physically able
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to perform the work and use the equipment.
The loca physician shall determine what
health and physical conditions are pertinent.
Therepirator user's medical status should be
reviewed periodicaly (for instance, annualy).

(e)(11) Respirators shall be selected from
among those jointly approved by the Mine
Safety and Health Administration and the
Nationa Ingtitute for Occupational Safety and
Health under the provisions of 30 CFR part
11

(f) Air quality.

(f)(1) Compressed air, compressed oxy-
gen, liquid air, and liquid oxygen used for
respiration shall be of high purity. Oxygen
shall meet the requirements of the
United States Pharmacopoeia for medical or
breathing oxygen. Breathing air shall meet at
leest the requirements of the specification for
Grade D breathing air as described in
Compressed Gas Association Commodity
Specification G-7.1-1966. Compressed
oxygen shal not be used in supplied-air
respirators or in open circuit self-contained
bresthing apparatus that have previoudy used
compressed air. Oxygen must never be used
with air line respirators.

(f)(2) Breathing air may be supplied to
respirators from cylinders or air compressors.

(H(2)(i) Cylinders shall be tested and
maintained as prescribed in the Shipping
Container Specification Regulations of the
Department of Transportation (49 CFR part
178).

(H(2)(ii) The compressor for supplying air
shall be equipped with necessary safety and
standby devices. A breathing air-type
compressor shall be used. Compressors shall
be constructed and situated so as to avoid
entry of contaminated air into the system and
auitablein-line air purifying sorbent beds and
filtersinstalled to further assure breathing air
quality. A receiver of sufficient capacity to
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enablethe respirator wearer to escape from a
contaminated atmosphere in event of
compressor failure, and aarms to indicate
compressor failure and overheating shall be
ingtalled in the system. If an oil-lubricated
compressor is used, it shall have a
high-temperature or carbon monoxide alarm,
or both. If only a high-temperature alarm is
used, the air from the compressor shall be
frequently tested for carbon monoxide to
insure that it meets the specifications in
paragraph (f)(1) of this section.

(H(3) Air line couplings shal be
incompatible with outlets for other gas
systemsto prevent inadvertent servicing of air
line respirators with nonrespirable gases or
oxygen.

(f)(4) Breathing gas containers shall be
marked in accordance with American
National Standard Method of Marking
Portable Compressed Gas Containers to
| dentify the Material Contained, 248.1-1954;
Federal Specification BB-A-1034a, June 21,
1968, Air, Compressed for Breathing
Purposes; or Interim Federal Specification
GG-B-00675b, April 27, 1965, Breathing
Apparatus, Self-Contained.

(9) Use of respirators.

(9)(1) Standard procedures shall be
developed for respirator use. These should
include dl information and guidance
necessary for their proper selection, use, and
care. Possible emergency and routine uses of
respirators should be anticipated and planned
for.

(9)(2) The correct respirator shall be
specified for each job. The respirator typeis
usually specified in the work procedures by a
quaified individua  supervising the
respiratory  protective program. The
individual issuing them shall be adequately
ingtructed to insure that the correct respirator
isissued.
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(9)(3) Written procedures shall be
prepared covering safe use of respirators in
dangerous atmospheres that might be
encountered in norma operations or in
emergencies. Personnel shall be familiar with
these procedures and the availabl e respirators.

(9)(3)(i) In areas where the wearer, with
failure of the respirator, could be overcome by
a toxic or oxygen-deficient atmosphere, at
least one additional man shall be present.
Communications (visud, voice, or signal line)
shall be maintained between both or dll
individuas present. Planning shall be such
that one individual will be unaffected by any
likely incident and have the proper rescue
equipment to be able to assist the other(s) in
case of emergency.

(9)(3)(ii) When self-contained breathing
apparatus or hose masks with blowers are
used in atmospheres immediately dangerous
tolife or health, standby men must be present
with suitable rescue equipment.

(9)(3)(iii) Persons wusing ar line
respirators in amospheres immediately
hazardous to life or health shall be equipped
with safety harnesses and safety lines for
lifting or removing persons from hazardous
atmospheres or other and equivalent
provisions for the rescue of persons from
hazardous atmospheres shall be used. A
standby man or men with suitable
sdf-contained breathing apparatus shall be at
the nearest fresh air base for emergency
rescue.

(9)(4) Respiratory protection is no better
than the respirator in use, even though it is
worn conscientioudy. Frequent random
inspections shall be conducted by a qudified
individual to assure that respirators are
properly selected, used, cleaned, and
maintai ned.

(9)(5) For safe use of any respirator, it is
essential that the user be properly instructed
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in its selection, use, and maintenance. Both
supervisors and workers shall be so instructed
by competent persons. Training shall provide
the men an opportunity to handle the
respirator, have it fitted properly, test its
face-piece-to-face seal, wear it in normal air
for along familiarity period, and, findly, to
wear it in atest atmosphere.

(9)(5)(i) Every respirator wearer shall
receive fitting instructions including
demongtrations and practice in how the
respirator should be worn, how to adjust it,
and how to determine if it fits properly.
Respirators shall not be worn when
conditions prevent a good face seal. Such
conditions may be a growth of beard,
sideburns, a skull cap that projects under the
facepiece, or temple pieces on glasses. Also,
the absence of one or both dentures can
serioudy affect the fit of a facepiece. The
worker's diligence in observing these factors
shall be evaluated by periodic check. To
assure proper protection, the facepiece fit
shall be checked by the wearer each time he
puts on the respirator. This may be done by
following the manufacturer's facepiece fitting
instructions.

(9)(5)(ii) Providing respiratory protection
for individuaswearing corrective glassesisa
serious problem. A proper seal cannot be
established if the temple bars of eye glasses
extend through the sealing edge of the full
facepiece. As a temporary measure, glasses
with short temple bars or without temple bars
may be taped to the wearer's head. Wearing of
contact lenses in contaminated atmospheres
with a respirator shall not be allowed.
Systems have been developed for mounting
correctivelenses inside full facepieces. When
a workman must wear corrective lenses as
part of the facepiece, the facepiece and lenses
shall be fitted by qualified individuas to
provide good vision, comfort, and a gas-tight
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seal.

(9)(5)(iii) If corrective spectacles or
gogglesarerequired, they shall be worn so as
not to affect the fit of the facepiece. Proper
selection of equipment will minimize or avoid
this problem.

(h) Maintenance and care of respirators.

(h)(1) A program for maintenance and
care of respirators shall be adjusted to the
type of plant, working conditions, and hazards
involved, and shal include the following
basic services:

(h)(2)(i) Inspection for defects (including
aleak check),
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(h)(2)(ii) Cleaning and disinfecting,

(h)(1)(iii) Repair,

(h)(1)(iv) Storage
Equipment shall be properly maintained to
retain its origina effectiveness.

(h)(2)(i) All respirators shall be inspected
routinely before and after each use. A
respirator that isnot routinely used but is kept
ready for emergency use shal be inspected
after each use and at least monthly to assure
that it isin satisfactory working condition.

(h)(2)(ii)  Self-contained  breathing
apparatus shal be inspected monthly. Air and
oxygen cylinders shall be fully charged
according to the manufacturer's instructions.
It shall be determined that the regulator and
warning devices function properly.

(h)(2)(iii) Respirator inspection shall
include a check of thetightness of connections
and the condition of the facepiece, headbands,
valves, connecting tube, and canisters.
Rubber or elastomer parts shall be inspected
for pliability and signs of deterioration.
Stretching and manipulating rubber or
elastomer parts with massaging action will
keep them pliable and flexible and prevent
them from taking a set during storage.

(h)(2)(iv) A record shal be kept of
inspection dates and findings for respirators
maintained for emergency use.

(h)(3) Routinely used respirators shall be
collected, cleaned, and disinfected as
frequently as necessary to insure that proper
protection is provided for the wearer.
Respirators maintained for emergency use
shall be cleaned and disinfected after each
use.

(h)(4) Replacement or repairs shall be
done only by experienced persons with parts
designed for the respirator. No attempt shall
be made to replace components or to make
adjustment or repairs beyond the manufac-
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turer's recommendations. Reducing or
admission vaves or regulators shal be
returned to the manufacturer or to a trained
technician for adjustment or repair.

(h)(5)(i) After inspection, cleaning, and
necessary repair, respirators shall be stored to
protect against dust, sunlight, heat, extreme
cold, excessive moisture, or damaging
chemicals. Respirators placed at stations and
work areas for emergency use should be
quickly accessible at all times and should be
stored in compartments built for the purpose.
The compartments should be clearly marked.
Routinely used respirators, such as dust
respirators, may be placed in plastic bags.
Respirators should not be stored in such
places aslockers or tool boxes unless they are
in carrying cases or cartons.

(h)(5)(ii) Respirators should be packed or
stored so that the facepiece and exhaation
vave will rest in a normal position and
function will not beimpaired by the elastomer
setting in an abnormal position.

(h)(5)(iii) Instructions for proper storage
of emergency respirators, such as gas masks
and self-contained breathing apparatus, are
found in "use and care" instructions usually
mounted inside the carrying case lid.

(i) Identification of gas mask canisters.

(i)(1) The primary means of identifying a
gas mask canister shal be by means of
properly worded labels. The secondary means
of identifying a gas mask canister shall be by
acolor code.

(i)(2) All who issue or use gas masks
falling within the scope of this section shall
see that all gas mask canisters purchased or
used by them are properly labeled and colored
in accordance with these requirements before
they are placed in service and that the labels
and colors are properly maintained at all times
thereafter until the canisters have completely
served their purpose.
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(1)(3) On each canister shall appear in
bold letters the following:

D))

Canister for
(Name for atmospheric contaminant)
or
Type N Gas Mask Canister

()(3)(ii) In addition, essentidly the
following wording shall appear beneath the
appropriate phrase on the canister label:

"For respiratory protection in atmospheres

containing not more than

percent by volume of .
(Name of atmospheric contaminant)

(i)(4) Canisters having a specid
high-efficiency filter for protection against
radionuclides and other highly toxic
particul ates shall be labeled with a statement
of the type and degree of protection afforded
by the filter. The label shall be affixed to the
neck end of, or to the gray stripe which is
around and near the top of, the canister. The
degree of protection shall be marked as the
percent of penetration of the canister by a0.3
- micron-diameter dioctyl phthalate (DOP)
smoke at aflow rate of 85 liters per minute.

(i)(5) Each canister shall have a label
warning that gas masks should be used only in
atmospheres containing sufficient oxygen to
support life (at least 16 percent by volume),
since gas mask canisters are only designed to
neutralize or remove contaminants from the
ar.

(i)(6) Each gas mask canister shall be
painted a distinctive color or combination of
colorsindicated in Table E-5. All colors used
shall be such that they are clearly

TABLE E-5
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Atmospheric contaminants
to be protected against

Colors assigned *

ACI GSES ...t
Hydrocyanic aCid gas .........ccoeeerererecueinereneeennenns

ChlONNE g8S ....cveeeeieirereeee e
Organic vapors......

AMMONIagas .....cccveveeurerennns .
Acid gasesand ammoniagas ..........ccvereeeeererenns

Carbon MONOXIAE .........cccvieerniieieiniciricreieeis
Acid gases and organic vapors
Hydrocyanic acid gas and chloropicrin vapor ......

Acid gases, organic vapors, and ammonia gases .
Radioactive materials, excepting tritium and

NODIE GASES ... s
Particulates (dusts, fumes, mists,fogs, or smokes) in
combination with any of the above gases or

VAPOTS ...coneeeeeeeeiseesssessssesss s
All of the above atmospheric contaminants..........

White.

White with 1/2-inch green stripe completely around
the canister near the bottom.

White with 1/2-inch yellow stripe completely around
the canister near the bottom.

Black.

Green.

Green with 1/2-inch white stripe completely around
the canister near the bottom.

Blue.

Yellow.

Y ellow with 1/2-inch blue stripe completely around
the canister near the bottom

Brown.

Purple (Magenta).

Canister color for contaminant, as designated above,
with 1/2-inch gray stripe completely around the
canister near the top.

Red with 1/2-inch gray stripe completely around the
canister near the top.

*Gray shall not be assigned as the main color for a canister designed to remove acids or vapors.
NOTE: Orange shall be used as a complete body, or stripe color to represent gases not incuded in this table. The user
will need to refer to the canister label to determine the degree of protection the canister will afford.

identifiable by the user and clearly
distinguishable from one another. The color
coating used shall offer a high degree of
resistance to chipping, scaling, peeling,
blistering, fading, and the effects of the
ordinary atmospheres to which they may be
exposed under normal conditions of storage
and use. Appropriately colored pressure
sensitive tape may be used for the stripes.

§1926.104 - Safety belts, lifelines, and
lanyards.

(a) Lifelines, safety belts, and lanyards
shall be used only for employee safeguarding.
Any lifeline, safety belt, or lanyard actually
subjected to in-service loading, as
distinguished from static load testing, shall be
immediately removed from service and shall

not be used again for employee safeguarding.

(b) Lifelines shall be secured above the
point of operation to an anchorage or
structural member capable of supporting a
minimum dead weight of 5,400 pounds.

(c) Lifelines used on rock-scaling
operations, or in areas where the lifeline may
be subjected to cutting or abrasion, shall be a
minimum of 7/8-inch wire core manilarope.
For dl other lifeline applications, a minimum
of 3/4-inch manilaor equivalent, with
a minimum breaking strength of 5,400
pounds, shall be used.
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(d) Safety belt lanyard shall be a minimum
of 1/2-inch nylon, or equivaent, with a
maximum length to provide for a fal of no
greater than 6 feet. The rope shall have a
nominal breaking strength of 5,400 pounds.

(e) All safety belt and lanyard hardware
shall be drop forged or pressed steel,
cadmium plated in accordance with type 1,
Class B plating specified in Federa
Specification QQ-P-416. Surface shall be
smooth and free of sharp edges.

(f) All safety belt and lanyard hardware,
except rivets, shal be capable of withstanding
a tensile loading of 4,000 pounds without
cracking, bresking, or taking a permanent
deformation.

Subpart F - Fire Protection
and Prevention

8§ 1926.150 - Fire protection.

(a) General requirements.

(a)(1) The employer shall be responsible
for the development of a fire protection
program to befollowed throughout al phases
of the construction and demolition work, and
he shall provide for the firefighting equipment
as specified in this subpart. As fire hazards
occur, there shal be no delay in providing the
necessary equipment.

(a)(2) Accessto dl available firefighting
equipment shall be maintained at all times.

(@)(3) All firefighting equipment,
provided by the employer, shall be
conspicuoudly located.

(a)(4) All firefighting equipment shall be
periodically inspected and maintained in
operating condition. Defective equipment
shall beimmediately replaced.

(b) Water supply.

(b)(1) A temporary or permanent water
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supply, of sufficient volume, duration, and
pressure, required to properly operate the
firefighting equipment shal be made
available as soon as combustible materials
accumulate,

(b)(2) Where underground water mains
are to be provided, they shall be installed,
completed, and made available for use as
soon as practicable.

(c) Portable firefighting equipment.

(¢)(1) Fire extinguishers and small hose
lines.

(©)()(i) A fire extinguisher, rated not less
than 2A, shall be provided for each 3,000
square feet of the protected building area, or
major fraction thereof. Travel distance from
any point of the protected area to the nearest
fire extinguisher shall not exceed 100 feet.

(c)(1)(ii) One 55-gallon open drum of
water with two fire pails may be substituted
for afire extinguisher having a 2A rating.

(©@)@ii) A  12-inch diameter
garden-type hose line, not to exceed 100 feet
in length and equipped with a nozzle, may be
substituted for a 2A-rated fire extinguisher,
providing it is capable of discharging a
minimum of 5 gallons per minute with a
minimum hose stream range of 30 feet
horizontdly. The garden-type hose lines shall
be mounted on conventional racks or redls.
The number and location of hose racks or
reels shall be such that at least one hose
stream can be gpplied to all pointsin the area.

(c)(1)(iv) One or more fire extinguishers,
rated not less than 2A, shall be provided on
each floor. In multistory buildings, at least one
fire extinguisher shall be located adjacent to
stairway.

(c)(1)(v) Extinguishers and water drums,
subject to freezing, shall be protected from
freezing.

(c)(1)(vi) A fire extinguisher, rated not
less than 10B, shall be provided within 50
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feet of wherever more than 5 galons of
flammable or combustible liquids or 5 pounds
of flammable gas are being used on the
jobsite. This requirement does not apply to
theintegral fuel tanks of motor vehicles.

(c)(1)(vii) Carbon tetrachloride and other
toxic vaporizing liquid fire extinguishers are
prohibited.

(c)(2)(viii) Portable fire extinguishers
shall beinspected periodically and maintained
in accordance with Maintenance and Use of
Portable Fire Extinguishers, NFPA No.
10A-1970.

(c)(1)(ix) Fire extinguishers which have
been listed or approved by a nationaly
recognized testing laboratory, shall be used to
meet the requirements of this subpart.

(€)(1)(x) Table F-1 may be used as a
guide for selecting the appropriate portable
fire extinguishers.

(e) Fire alarm devices.

(e)(1) An darm system, e.g., telephone
system, Siren, etc., shall be established by the
employer whereby employees on the site and
thelocal fire department can be alerted for an
emergency.

(e)(2) The adarm code and reporting
instructions shall be conspicuoudly posted at
phones and at employee entrances.

8§ 1926.151 - Fire prevention.

(a) Ignition hazards.

(@)(1) Electricd wiring and equipment for
light, heat, or power purposes shal be
ingtdled in compliance with the requirements
of Subpart K of this part.

(@)(2) Interna combustion engine
powered equipment shall be so located that
the exhausts are well away from combustible
materials. When the exhausts are piped to
outside the building under congruction, a
clearance of a least 6 inches shal be
maintained between such piping and
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combustible material.

(@)(3) Smoking shall be prohibited at or in
the vicinity of operations which congtitute a
fire hazard, and shal be conspicuousy
posted: "No Smoking or Open Flame."

(b) Temporary buildings.

(b)(1) No temporary building shall be
erected where it will adversely affect any
means of exit.

(b)(3) Temporary buildings, located other
than inside another building and not used for
the storage, handling, or use of flammable or
combustible liquids, flammable gases,
explosives, or blasting agents, or similar
hazardous occupancies, shall be located at a
distance of not less than 10 feet from another
building or structure. Groups of temporary
buildings, not exceeding 2,000 square feet in
aggregate, shall, for the purposes of this part,
be considered a single temporary building.

(c) Open yard storage.

(c)(1) Combustible materials shall be
piled with due regard to the stability of piles
and in no case higher than 20 feet.

(c)(2) Driveways between and around
combustible storage piles shall be at least 15
feet wide and maintained free from
accumulation of rubbish, equipment, or other
articles or materials. Driveways shall be so
gpaced that amaximum grid system unit of 50
feet by 150 feet is produced.

(c)(3) Theentire storage site shall be kept
free from accumulation of unnecessary
combustible materials. Weeds and grass shall
be kept down and a regular procedure
provided for the periodic cleanup of the entire
area.

(c)(4) When there is a danger of an
underground fire, that land shall not be used
for combustible or flammable storage.

(c)(5) Method of piling shall be solid
wherever possible and in orderly and regular
piles. No combustible material shall be stored



Portable fire
equipment,

(c)(6)

outdoors within 10 feet of a
extinguishing

building or structure.
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shall be provided a convenient,
conspicuoudy ble locationsin the yard
area. Portablefire extinguishers, rated not less
than 2A, shall be placed so that maximum
travel distance to the nearest unit shall not
exceed 100 fest.
§ 1926.152 -
combustible liquids.

(a) General requirements.

(2)(1) Only approved containers and
portable tanks shall be used for storage and
handling of flammable and combustible
liquids. Approved metal safety cans shall be
used for the handling and use of flammable
liquids in quantities greater than one gallon,
except that this shall not apply to those
flammable liquid materials which are highly
viscid (extremdy hard to pour), which may be
used and handled in origina shipping
containers. For quantities of one gallon or
less, only the original container or approved
metal safety cans shall be used for storage,
use, and handling of flammable liquids.

(a)(2) Flammable or combustible liquids
shall not be stored in areas used for exits,
stairways, or normaly used for the safe
passage of people.

(b) Indoor storage of flammable and
combustible liquids.

(b)(1) No more than 25 gallons of
flammable or combustible liquids shall be
stored in a room outside of an approved
storage cabinet. For storage of liquefied
petroleum gas, see 1926.153.

(b)(2) Quantities of flammable and
combustible liquid in excess of 25 gallons
shall be stored in an acceptable or approved
cabinet meeting the following requirements:

(b)(2)(i) Acceptable wooden storage
cabinets shall be constructed in the following
manner, or equivaent: The bottom, sides, and
top shall be constructed of an exterior grade

Flammable and
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of plywood at least 1 inch in thickness, which
shall not break down or delaminate under
standard fire test conditions. All joints shall
be rabbeted and shall be fastened in two
directions with flathead wood screws. When
more than one door is used, there shall be a
rabbeted overlap of not lessthan 1 inch. Steel
hinges shall be mounted in such a manner as
to not lose their holding capacity due to
loosening or burning out of the screws when
subjected to fire. Such cabinets shall be
painted inside and out with fire retardant
paint.

(b)(2)(ii)) Approved meta storage
cabinets will be acceptable.

(b)(2)(iii) Cabinets shall be labeled in
conspicuous lettering, "Flammable-Keep Fire
Away."

(b)(3) Not more than 60 gallons of
flammable or 120 gallons of combustible
liquids shall be stored in any one storage
cabinet. Not more than three such cabinets
may be located in a single storage area.
Quantities in excess of this shall be stored in
an inside storage room.

(f) Handling liquids at point of final use.

(F)(1) Flammable liquids shall be kept in
closed containers when not actually in use.

(f)(2) Leskage or spillage of flammable or
combustible liquids shall be disposed of
promptly and safely.

() (3) Hammableliquids may be used only
where there are no open flames or other
sources of ignition within 50 feet of the
operation, unless conditions warrant greater
clearance.

§ 1926.153 - Liquefied petroleum gas
(LP-Gas).
(a) Approval of equipment and systems.
(@)(1) Each system shall have containers,
valves, connectors, manifold  valve
assemblies, and regulators of an approved
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type.
(@)(2) All cylinders shal meet the

Department of Transportation specification
identification requirements published in 49
CFR Pat 178, Shipping Container
Specifications.

(@)(3) Definition. Asused in this section,
Containers - All vessdls, such as tanks,
cylinders, or drums, used for transportation or
storing liquefied petroleum gases.

(b) Welding on LP-Gas containers.
Welding is prohibited on containers.

(c) Container valves and container
accessories.

(c)(1) Valves, fittings, and accessories
connected directly to the container, including
primary shut off valves, shall have a rated
working pressure of at least 250 p.s.i.g. and
shall be of material and design suitable for
LP-Gas service.

(¢)(2) Connections to containers, except
safety reief connections, liquid level gauging
devices, and plugged openings, shal have
shutoff valveslocated as close to the container
as practicable.

(d) Safety devices.

(d)(1) Every container and every
vaporizer shall be provided with one or more
approved safety relief valves or devices.
These valves shall be arranged to afford free
vent to the outer air with discharge not less
than 5 feet horizontaly away from any
opening into a building which is below such
discharge.

(d)(2) Shutoff vaves shall not beinstalled
between the safety relief device and the
container, or the equipment or piping to
which the safety relief device is connected,
except that ashutoff valve may be used where
the arrangement of thisvalveis such that full
required capacity flow hrough the safety relief
device is adways afforded.

(d)(3) Container safety relief devicesand
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regulator relief vents shall be located not less
than 5 feet in any direction from air openings
into sealed combustion system appliances or
mechanical ventilation air intakes.

(f) Requirements for appliances.

(f)(1) LP-Gas consuming appliances shall
be approved types.

(f)(2) Any appliance that was originally
manufactured for operation with a gaseous
fuel other than LP-Gas, and is in good
condition, may be used with L P-Gas only after
it is properly converted, adapted, and tested
for performance with LP-Gas before the
applianceis placed in use.

(g) Containers and regulating equipment
installed outside of buildings or structures.
Containers shall be upright upon firm
foundations or otherwise firmly secured. The
possible effect on the outlet piping of settling
shall be guarded against by a flexible
connection or specia fitting.

(h) Containers and equipment used
inside of buildings or structures.

(h)(1) When operational requirements
make portable use of containers necessary,
and their location outside of buildings or
structures is impracticable, containers and
equipment shall be permitted to be used
indde of buildings or structuresin accordance
with paragraphs (h)(2) through (11) of this
section.

(h)(2) Containers in use means connected
for use.

(h)(3) Sysems utilizing containers having
a water capacity greater than 2 1/2 pounds
(nominal 1 pound LP-Gas capacity) shall be
equipped with excess flow vaves. Such
excess flow valves shdl be either integra
with the container vaves or in the
connections to the container valve outlets.

(h)(4) Regulators shall be either directly
connected to the container valves or to
manifolds connected to the container valves.
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The regulator shall be suitable for use with
LP-Gas. Manifolds and fittings connecting
containersto pressure regulator inlets shall be
designed for at least 250 p.si.g. service
pressure.
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(h)(5) Vaves on containers having water
capacity greater than 50 pounds (nominal 20
pounds LP-Gas capacity) shall be protected
from damage while in use or storage.

(h)(6) Aluminum piping or tubing shall
not be used.

(h)(7) Hose shdl be designed for a
working pressure of at least 250 p.s.i.g.
Design, congtruction, and performance of
hose, and hose connections shall have their
suitability determined by listing by a
nationally recognized testing agency. The
hose length shall be as short as practicable.
Hoses shal be long enough to permit
compliance with spacing provisions of
paragraphs (h)(1) through (13) of this section,
without kinking or straining, or causing hose
to be so closeto aburner as to be damaged by
heat.

(h)(8) Portable heaters, including
salamanders, shall be equipped with an
approved automatic deviceto shut off the flow
of gasto themain burner, and pilot if used, in
the event of flame failure. Such hesaters,
having inputs above 50,000 B.t.u. per hour,
shall be equipped with either a pilot, which
must be lighted and proved before the main
burner can be turned on, or an electrical
ignition system.

NOTE: The provisons of this
subparagraph do not apply to portable heaters
under 7,500 B.t.u. per hour input when used
with containers having a maximum water
capacity of 2 1/2 pounds.

(h)(9) Container valves, connectors,
regulators, manifolds, piping, and tubing shall
not be used as structural supports for heaters.

(h)(10) Containers, regulating equipment,
manifolds, pipe, tubing, and hose shall be
located to minimize exposure to high
temperatures or physical damage.

(h)(11) Containers having a water
capacity greater than 2 1/2 pounds (nominal
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1 pound L P-Gas capacity) connected for use
shall stand on afirm and substantialy level
surface and, when necessary, shall be secured
in an upright position.

(h)(12) The maximum water capacity of
individual containers shall be 245 pounds
(nominal 100 pounds L P-Gas capacity).

(h)(13) For temporary heating, heaters
(other than integral heater-container units)
shall be located at least 6 feet from any
LP-Gascontainer. This shall not prohibit the
use of heaters specificaly designed for
attachment to the container or to a supporting
standard, provided they are designed and
ingtalled so asto prevent direct or radiant heat
application from the heater onto the
containers. Blower and radiant type heaters
shal not be directed toward any LP-Gas
container within 20 feet.

(h)(14) If two or more heater-container
units, of either the integral or nonintegral
type, are located in an unpartitioned area on
the same floor, the container or containers of
each unit shall be separated from the
container or containers of any other unit by at
least 20 feet.

(h)(15) When hesters are connected to
containers for use in an unpartitioned area on
the same floor, the total water capacity of
containers, manifolded together  for
connection to a hester or heaters, shall not be
greater than 735 pounds (hominal 300 pounds
LP-Gas capacity). Such manifolds shall be
separated by at least 20 feet.

(h)(16) Storage of containers awaiting use
shall bein accordance with paragraphs (j) and
(k) of this section.

(i) Multiple container systems.

(i)(1) Vavesin the assembly of multiple
container systems shall be arranged so that
replacement of containers can be made
without shutting off the flow of gas in the
system. This provision is not to be construed
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asrequiring an automatic changeover device.

(i)(2) Heaters shall be equipped with an
approved regulator in the supply line between
thefue cylinder and the heater unit. Cylinder
connectors shall be provided with an excess
flow valve to minimize the flow of gasin the
event the fuel line becomes ruptured.

(i)(3) Regulators and low-pressure relief
devices shal be rigidly attached to the
cylinder valves, cylinders, supporting
standards, the building walls, or otherwise
rigidly secured, and shall be so installed or
protected from the elements.

(j) Storage of LPG containers. Storage of
LPG within buildingsis prohibited.

(k) Storage outside of buildings.

(k)(1) Storage outside of buildings, for
containers awaiting use, shall be located from
the nearest building or group of buildings, in
accordance with the following:

TABLE F-3
Quantity of LP-Gas Distance
stored (feet)
500 Ibs. or less. 0
501 to 6,000 Ibs. 10
6,001 to 10,000 Ibs. 20
Over 10,000 Ibs. 25

(k)(2) Containers shall be in a suitable
ventilated enclosure or otherwise protected
against tampering.

(1) Fire protection. Storage locations shall
be provided with a least one approved
portable fire extinguisher having a rating of
not less than 20-B:C.

(n) When LP-Gas and one or more other
gases are stored or used in the same area, the
containers shall be marked to identify their
content. Marking shall be in compliance with
American National Standard Z48.1-1954,
"Method of Marking Portable Compressed
Gas Containers To Identify the Materia
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Contained.”

(o) Damage from vehicles. When damage
to LP-Gas systems from vehicular
traffic is a possibility, precautions against
such damage shall be taken.

§ 1926.154
devices.

(a) Ventilation.

(2)(1) Fresh air shall be supplied in
aufficient quantitiesto maintain the health and
safety of workmen. Where natural means of
fresh air supply is inadequate, mechanical
ventilation shall be provided.

(a)(2) When hesaters are used in confined
spaces, specia care shall be taken to provide
aufficient ventilation in order to ensure proper
combustion, maintain the health and safety of
workmen, and limit temperature rise in the
area.

(b) Clearance and mounting.

(b)(1) Temporary heating devices shall be
ingtalled to provide clearance to combustible
materia not less than the amount shown in
Table F-4.

Temporary heating

Fire Protection and Prevention

them or other combustible materials. When
such heaters are used, they shall rest on
suitable heat insulating material or at least
1-inch concrete, or equivaent. The insulating
materid shall extend beyond the heater 2 feet
or morein al directions.

(b)(4) Hesaters used in the vicinity of
combugtible tarpaulins, canvas, or similar
coverings shal be located at least 10 feet
from the coverings. The coverings shall be
securely fastened to prevent ignition or
upsetting of the heater due to wind action on
the covering or other material.

(c) Stability. Heaters, when in use, shall
be set horizontally level, unless otherwise
permitted by the manufacturer's markings.

(d) Solid fuel salamanders. Solid fuel
salamanders are prohibited in buildings and
on scaffolds.

(e) Oil-fired heaters.

(e)(1) Hammable liquid-fired heaters shall
be equipped with a primary safety control to
stop the flow of fuel in the event of flame
failure. Barometric or gravity oil feed shall
not be considered a primary safety control.

(e)(2) Heaters designed for barometric or
gravity oil feed shal be used only with the
integral tanks.

(e)(4) Heaters specifically designed and
approved for use with separate supply tanks
may be directly connected for gravity feed, or
an automatic pump, from a supply tank.

§ 1926.155 - Definitions applicable to

TABLE F-4
Minimum clearance, (inches)
Heating
appliances sides | Rear Chimney
Connector
Room hester,
circulating 12 12 18
type
Room hester,
radiant type 36 36 18

(b)(2) Temporary heating devices, which
are listed for indallation with lesser
clearances than specified in Table F-4, may
beingtaled in accordance with their approval.

(b)(3) Heaters not suitable for use on
wood floors shall not be set directly upon
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this subpart.
(a) Approved, for the purpose of this

subpart, means equipment that has been listed
or gpproved by anationally recognized testing
laboratory such as Factory Mutual
Engineering Corp., or Underwriters
Laboratories, Inc., or Federal agencies such as
Bureau of Mines, or U.S. Coast Guard, which
issue approvals for such equipment.
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(b) Closed container means a container so
sealed by means of alid or other device that
neither liquid nor vapor will escape from it at
ordinary temperatures.

(c) Combustible liquids mean any liquid
having a flash point at or above 140 deg. F.
(60 deg. C.), and below 200 deg. F. (93.4
deg. C.).

(d) Combustion means any chemica
process that involves oxidation sufficient to
produce light or heat.

(f) Fire resistance means so resistant to
fire that, for specified time and under
conditions of a standard heat intensity, it will
not fail structurally and will not permit the
ddeaway from the fire to become hotter than
a specified temperature. For purposes of this
part, fire resstance shall be determined by the
Standard Methods of Fire Tests of Building
Congruction and Materid's, NFPA 251-1969.

(9) Flammable means capable of being
eadly ignited, burning intensely, or having a
rapid rate of flame spread.

(h) Flammable liquids means any liquid
having a flash point below 140 deg. F. and
having a vapor pressure not exceeding 40
pounds per square inch (absolute) at 100 deg
F.

(i) Flash point of the liquid means the
temperature at which it gives off vapor
sufficient to form an ignitable mixture with
the air near the surface of the liquid or within
the vessel used as determined by appropriate
test procedure and apparatus as specified
below.

(i)(1) The flash point of liquids having a
viscosity less than 45 Saybolt Universa
Second(s) at 100 deg. F. (37.8 deg. C.) and a
flash point below 175 deg. F. (79.4 deg. C.)
shall be determined in accordance with the
Standard Method of Test for Flash Point by
the Tag Closed Tester, ASTM D-56-69.

(i)(2) The flash point of liquids having a
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viscosity of 45 Saybolt Universal Second(s)
or moreat 175 deg. F. (79.4 deg C.) or higher
shall be determined in accordance with the
Standard Method of Test for Flash
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Point by the Pensky Martens Closed Tester,
ASTM D-93-69.

() Liquefied petroleum gases, LPG and
LP Gas mean and include any material which
is composed predominantly of any of the
following hydrocarbons, or mixtures of them,
such as propane, propylene, butane (normal
butane or iso-butane), and butylenes.

(k) Portable tank means a closed
container having a liquid capacity more than
60 U.S. gdlons, and not intended for fixed
installation.

() Safety can means an approved closed
container, of not morethan 5 gallons capacity,
having aflash-arresting screen, spring-closing
lid and spout cover and so designed that it
will safely relieve internal pressure when
subjected to fire exposure.

(m) Vapor pressure means the pressure,
measured in pounds per sguare inch
(absolute), exerted by a volatile liquid as
determined by the "Standard Method of Test
for Vapor Pressure of Petroleum Products
(Reid Method)." (ASTM D-323-58).

Subpart G - Signs, Signals,
and Barricades

§ 1926.200 - Accident prevention signs
and tags.

(a) General. Signs and symbols required
by this subpart shall be visible at all times
when work is being performed, and shall be
removed or covered promptly when the
hazards no longer exist.

(b) Danger signs.

(b)(1) Danger signs (see Figure G-1) shall
be used only where an immediate hazard
exigts.

(b)(2) Danger signs shall havered asthe
predominating color for the upper panel;
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black outline on the borders;, and a white
lower panel for additional sign wording.

FIGURE G-1. - DANGER

Red

(c) Caution signs.

(c)(1) Caution Signs (see Figure G-2) shall
be used only towarn against potential hazards
or to caution against unsafe practices.

FIGURE G-2. - CAUTION

CAUTION<— rj‘ellow

t /|

Black

(c)(2) Caution signs shall have yellow as
the predominating color; black upper panel
and borders: yellow lettering of "caution" on
the black panel; and the lower yellow panel
for additional sign wording. Black lettering
shall be used for additional wording.

(c)(3) Standard color of the background
shall be yellow; and the panel, black with
yellow letters. Any letters used against the
ydlow background shall be black. The colors
shall be those of opague glossy samples as
specified in Table 1 of American Nationa
Standard Z253.1-1967.

(d) Exit signs. Exit signs, when required,
shall belettered in legible red letters, not less
than 6 inches high, on a white field and the
principal stroke of the letters shall be at least
three-fourthsinch in width.

(e) Safety instruction signs. Safety
instruction signs, when used, shall be white
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Signs, Signals, and Barricades

TABLE G-1

(@ )

(@ )

CAITION OUT OF ORDER
DO NOT s DO NOT USE
OPERATE
White Tag White Tag Yellow Tag White Tag
White letters White letters Yellow letters White letters
on a red on red oval on a black on a black
square with a black background background
square
Basic Stock (Background) Safeg/ni)o o Copy Specification (Letters)
White Red Do Not Operate
White Black and Red Danger
Yellow Black Caution
. Out of Order
White Black Do not Use

with green upper panel with white letters to
convey the principal message. Any additional
wording on the sign shall be black letters on
the white background.

(f) Directional signs. Directional signs,
other than automotivetraffic signs specified in
paragraph (g) of this section, shall be white
with a black panel and a white directional
symbol. Any additional wording on the sign
shall be black letters on the white
background.

(9) Traffic signs.

(9)(1) Construction areas shall be posted
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with legible traffic signs at points of hazard.

(9)(2) All traffic control signs or devices
used for protection of construction workmen
shall conform to American National
Standards Institute D6.1-1971, Manual on
Uniform Traffic Control Devices for Streets
and Highways.

(h) Accident prevention tags.

(h)(1) Accident prevention tags shall be
used as a temporary means of warning
employees of an existing hazard, such as
defective tools, equipment, etc. They shall not
be used in place of, or as a substitute for,
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accident prevention signs.

56

Rigging equipment for material handling

(h)(2) Specifications for accident
prevention tags similar to thosein Table G-1
shall apply.

(i) Additional rules. American Nationa
Standards Ingtitute (ANSI) Z735.1-1968,
Specifications for Accident Prevention Signs,
and Z35.2-1968, Specifications for Accident
Prevention Tags, contain rules which are
additional to the rules prescribed in this
section. The employer shal comply with
ANSI Z35.1-1968 and Z35.2-1968 with
respect to rules not specifically prescribed in
this subpart.

§ 1926.203 - Definitions applicable to
this subpart.

(a) Barricade means an obstruction to
deter the passage of persons or vehicles.

(b) Signs are the warnings of hazard,
temporarily or permanently affixed or placed,
at locations where hazards exist.

(c) Signals are moving signs, provided by
workers, such asflagmen, or by devices, such
as flashing lights, to warn of possible or
existing hazards.

(d) Tags are temporary signs, usually
attached to a piece of equipment or part of a
structure, to warn of existing or immediate
hazards.

Subpart H - Materials
Handling, Storage, Use,
and Disposal

§ 1926.251 - Rigging equipment for
material handling.

(a) General.

(2)(1) Rigging equipment for materia
handling shall be inspected prior to use on
each shift and as necessary during its use to
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ensure that it is safe. Defective rigging
equipment shall be removed from service.

(2)(2) Rigging equipment shall not be
loaded in excess of its recommended safe
working load, as prescribed in Tables H-1
through H-20 in this subpart, following
1926.252(e) for the specific equipment.

(a)(3) Rigging equipment, when not in
use, shall be removed from the immediate
work area so as not to present a hazard to
employees.

(a)(4) Special custom design grabs,
hooks, clamps, or other lifting accessories, for
such units as modular panels, prefabricated
structures and similar materials, shall be
marked to indicate the safe working loads and
shall be proof-tested prior to use to 125
percent of their rated load.

(a)(5) Scope. This section applies to
dingsused in conjunction with other material
handling equipment for the movement of
materia by hoisting, in employments covered
by this part. The types of dings covered are
those made from alloy stedl chain, wire rope,
metal mesh, natural or synthetic fiber rope
(conventional three strand construction), and
synthetic web (nylon, polyester, and
polypropylene).

(a)(6) Inspections. Each day before being
used, the ding and dl 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
dings shall be immediately removed from
service.

(c) Wire rope.

(c)(1) Tables H-3 through H-14 shall be
used to determine the safe working loads of
various sizes and classifications of improved
plow sted wire rope and wire rope slings with
various types of terminals. For sizes,
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classifications, and grades not included in
these tables, the safe working load
recommended by the manufacturer for
specific, identifiable products shal be
followed, provided that a safety factor of not
lessthan 5 is maintained.

(€)(2) Protruding ends of strandsin splices
on dlings and bridles shall be covered or
blunted.

(c)(3) Wire rope shall not be secured by
knots, except on haul back lines on scrapers.

(c)(4) The following limitations shall
apply to the use of wire rope:

(c)(4)(i) An eye splice made in any wire
rope shal have not less than three full tucks.
However, this requirement shall not operate
to preclude the use of another form of splice
or connection which can be shown to be as
efficient and which is not otherwise
prohibited.

(c)(4)(ii) Except for eye splices in the
ends of wiresand for endless rope slings, each
wire rope used in hoisting or lowering, or in
pulling loads, shall consist of one continuous
piece without knot or splice.

(c)(4)(iii) Eyes in wire rope bridles,
slings, or bull wires shall not be formed by
wirerope clips or knots.

(c)(4)(iv) Wire rope shall not be used if,
in any length of eight diameters, the total
number of visible broken wires exceeds 10
percent of the total number of wires, or if the
rope shows other signs of excessive wear,
corrosion, or defect.

(c)(5) When U-bolt wire rope clips are
used to form eyes, Table H-20 shall be used
to determine the number and spacing of clips.

(c)(5)(i) When used for eye splices, the
U-bolt shdl be applied so that the "U" section
isin contact with the dead end of the rope.

(c)(6) Slings shdl not be shortened with
knots or bolts or other makeshift devices.

(c)(7) Sling legs shall not be kinked.
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(c)(8) Slings used in a basket hitch shall
have the loads balanced to prevent dlippage.

(€)(9) Sings shall be padded or protected
from the sharp edges of their loads.

(c)(10) Hands or fingers shal not be
placed between the ding and its load while
the ding is being tightened around the load.

(c)(11) Shock loading is prohibited.

(c)(12) A ding shall not be pulled from
under aload when the load is resting on the
ding.

(c)(13) Minimum sling lengths.

(c)(13)(i) Cablelaid and 6 X 19 and 6 X
37 dings shall have minimum clear length of
wire rope 10 times the component rope
diameter between splices, sleeves or end
fittings.

(c)(13)(ii) Braided dlings shall have a
minimum clear length of wire rope 40 times
the component rope diameter between the
loops or end fittings.

(c)(13)(iii) Cable laid grommets, strand
laid grommets and endless dlings shall have a
minimum circumferential length of 96 times
their body diameter.

(c)(14) 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
deg. F (93.33 deg. C). When nonfiber core
wire rope dings of any grade are used at
temperatures above 400 deg. F (204.44 deg.
C) or below minus 60 deg. F (15.55 deg. C),
recommendations of the ding manufacturer
regarding use at that temperature shall be
followed.

(c)(15) End attachments.

(c)(15)(i) Welding of end attachments,
except coversto thimbles, shall be performed
prior to the assembly of the ding.

(c)(15)(ii) All welded end attachments
shall not be used unless proof tested by the
manufacturer or equivalent entity at twice
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their rated capacity prior to initial use. The
employer shall retain a certificate of proof
test, and make it available for examination.

(d) Natural rope, and synthetic fiber-

(d)(1) General. When using natural or
synthetic fiber rope dings, Tables H-15, 16,
17, and 18 shall apply.

(d)(2) All splicesin rope dlings provided
by the employer shall be made in accordance
with fiber rope manufacturers
recommendations.

(d)(2)(i) In manilarope, eye splices shall
contain at least three full tucks, and short
splices shall contain at least six full tucks
(three on each side of the center line of the
splice).

(d)(2)(ii) Inlayed synthetic fiber rope, eye
splices shall contain at least four full tucks,
and short splices shall contain at least eight
full tucks (four on each side of the center line
of the splice).

(d)(2)(iii) Strand end tails shall not be
trimmed short (flush with the surface of the
rope) immediately adjacent to the full tucks.
Thisprecaution applies to both eye and short
splices and all types of fiber rope. For fiber
ropes under 1-inch diameter, the tails shall
project at least six rope diameters beyond the
lat full tuck. For fiber ropes 1-inch diameter
and larger, the tails shall project at least 6
inches beyond the last full tuck. In
applicationswhere the projecting tails may be
objectionable, the tails shall be tapered and
spliced into the body of the rope using at least
two additiond tucks (which will require atail
length of approximately six rope diameters
beyond the last full tuck).

(d)(2)(iv) For dl eye splices, the eye shall
be sufficiently large to provide an included
angle of not greater than 60 deg. at the splice
when the eye is placed over the load or
support.
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(d)(2)(v) Knots shdl not be used in lieu of
splices.

(d)(3) Safe operating temperatures.
Natura and synthetic fiber rope dlings, except
for wet frozen dings, may be used in a
temperature range from minus 20 deg. F
(-28.88 deg. C) to plus 180 deg. F (82.2 deg.
C) without decreasing the working load limit.
For operations outside this temperature range
and for wet frozen dings, the ding
manufacturer's recommendations shal be
followed.

(d)(4) Splicing. Spliced fiber rope dings
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:

(d)(4)(i) In manilarope, 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.

(d)(4)(ii) In synthetic fiber rope, eye
splicesshall 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.

(d)(4)(iii) Strand end tails shall not be
trimmed flush with the surface of the rope
immediately adjacent to the full tucks. This
appliesto all types of fiber rope and both eye
and short splices. For fiber rope under 1 inch
(2.54 cmy in diameter, thetail shall project at
least six rope diameters beyond the last full
tuck. For fiber rope 1 inch (2.54 cm) in
diameter and larger, the tail shall project at
least 6 inches (15.24 cm) beyond the last full
tuck. Where a projecting tail interferes with
the use of the ding, the tail shall be tapered
and spliced into the body of the rope using at
lest two additional tucks (which will require
atail length of approxi-
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mately six rope diameters beyond the last full
tuck).

(d)(4)(iv) Fiber rope dings shall have a
minimum clear length of rope between eye
splices equal to 10 times the rope diameter.

(d)(4)(v) Knots shdl not be used in lieu of
splices.

(d)(4)(vi) Clamps not designed
specificaly for fiber ropes shall not be used
for splicing.

(d)(4)(vii) For dl eye splices, the eye shall
be of such sizeto provide an included angle of
not greater than 60 degrees at the splice when
the eyeis placed over the load or support.

(d)(5) End attachments. Fiber rope slings
shdl not be used if end attachments in contact
with the rope have sharp edges or projections.

(d)(6) Removal from service. Natural and
synthetic fiber rope dings shall be
immediately removed from service if any of
the following conditions are present:

(d)(6)(i) Abnormal wear.

(d)(6)(ii) Powdered fiber between strands.

(d)(6)(iii) Broken or cut fibers.

(d)(6)(iv) Variations in the size or
roundness of strands.

(d)(6)(v) Discoloration or rotting.

(d)(6)(vi) Distortion of hardware in the
ding.

(e) Synthetic webbing (nylon, polyester,
and polypropylene).

(e)(1) The employer shall have each
synthetic web ding marked or coded to show:

(e)(1)(i) Name or trademark of
manufacturer.

(e)(1)(ii) Rated capacities for the type of
hitch.

(e)(1)(iii) Type of material.

(e)(2) Rated capacity shall
exceeded.

(e)(3) Webbing. Synthetic webbing shall
be of uniform thickness and width and selvage

not be
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edges shall not be split from the webbing's
width.

(e)(4) Fittings. Fittings shall be:

(e)(4)(i) Of aminimum breaking strength
equal to that of the ding; and

(e)(4)(ii) Freeof dl sharp edges that could
in any way damage the webbing.

(e)(5) 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 shdl be in an even pattern and contain
asufficient number of gtitchesto develop the
full breaking strength of the ding.

(e)(6) Environmental conditions. When
synthetic web dlings are used, the following
precautions shall be taken:

(e)(6)(i) Nylon web dings shall not be
used where fumes, vapors, sprays, mists or
liquids of acids or phenolics are present.

(e)(6)(ii) Polyester and polypropylene web
dingsshall not be used where fumes, vapors,
sprays, mists or liquids of caustics are
present.

(e)(6)(iii) Web dlings with auminum
fittings shall not be used where fumes, vapors,
sprays, mists or liquids of caustics are
present.

(e)(7) Safe operating temperatures.
Synthetic web dlings of polyester and nylon
shall not be used at temperaturesin excess of
180 deg. F (82.2 deg. C). Polypropylene web
slings shall not be used at temperatures in
excess of 200 deg. F (93.33 deg. C).

(e)(8) Removal from service. Synthetic
web dings shall be immediately removed
from serviceif any of the following conditions
are present:

(e)(8)(i) Acid or caustic burns;

(e)(8)(ii) Melting or charring of any part
of the ding surface;
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(e)(8)(iii) Snags, punctures, tears or cuts;
(e)(8)(iv) Broken or worn stitches; or
(e)(8)(v) Distortion of fittings.

(f) Shackles and hooks.

(1) Table H-19 shal be used to
determine the safe working loads of various
sizes of shackles, except that higher safe
working loads are permissible when
recommended by the manufacturer for
specific, identifiable products, provided that
asdfey factor of not less than 5 is maintained.



() (2) The manufacturer's
recommendations shall be followed in
determining the safe working loads of the
various sizes and types of specific and
identifiable hooks. All hooks for which no
applicable manufacturer's recommendations
are available shall be tested to twice the
intended safe working load before they are
initidly put into use. The employer shall
maintain a record of the dates and results of

such tests.
TABLEH-1
RATED CAPACITY (WORKING LOAD LIMIT),
FOR ALLOY STEEL CHAIN SLINGS*
Rated Capacity (Working Load Limit), Pounds
[Horizontal angles shown in parentheses] 2
i Single . . 2 Triple and quadruple sling
Chain brangch Double sling vertical angle vertical angle 2
loading 30° (60°) 45° (45°) 60° (30°) 30° (60°) 45° (45°) 60° (30°)

v4 3,250 5,560 4,550 3,250 8400 6,800 4,900

38 6,600 11,400 9,300 6,600 17,000 14,000 9,900

2 11,250 19,500 15,900 11,250 29,000 24,000 17,00

5/8 16,500 28,500 23,300 16,500 43,000 35,000 24,500

34 23,000 39,800 32,500 23,000 59,500 48,500 34,500

78 28,750 49,800 40,600 28,750 74,500 61,000 43,000

1 38,750 67,100 54,800 38,750 101,000 82,000 58,000
118 44,500 77,000 63,000 44,500 115,500 94,500 66,500
1v4 57,500 99,500 81,000 57,500 149,000 121,500 86,000
13/8 67,000 116,000 94,000 67,000 174,000 141,000 100,500
112 80,000 133,000 112,900 80,000 207,000 169,000 119,500
13/4 100,000 172,000 140,000 100,000 258,000 210,000 150,000

* Other grades of proof tested steel chain include Proof Coil, BBB Coil and Hi-Test Chain. These grades are not
recommended for overhead lifting and therefore are not covered by this code.

2 Rating of multileg slings adjusted for angle of loading measured as the included angle between the inclined leg and
the vertical.

3Rating of multileg dings adjusted for angle of loading between the inclined leg and the horizontal plane of the load.

TABLEH-2
MAXIMUM ALLOWABLE WEAR AT ANY POINT OF LINK
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Chain size, inches

Max. allowable wear (inch)

1/4
3/8
1/2
5/8
3/4
7/8
1
118
114
13/8
112
13/4

3/64
5/64
7164
9/64
5/32
11/64
3/16
7132
1/4
9132
5/16
11/32

TABLEH-3
RATED CAPACITIES FOR SINGLE LEG SLINGS
6x19 and 6x37 Classification Improved Plow Steel Grade Rope With Fiber Core (FC)

Rope Rated capacities, tons (2,000 Ib)
. Vertical Choker Vertical Basket *
Dia Con-
(UEES) || ST HT MS s HT MS s HT MS s
14 6x19 0.49 051 0.55 0.37 0.38 041 0.99 1.0 11
5/16 6x19 0.76 0.79 0.85 0.57 0.59 0.64 15 16 17
3/8 6x19 11 11 12 0.80 0.85 0.91 21 22 24
7116 6x19 14 15 16 11 11 12 29 30 33
1/2 6x19 18 20 21 14 15 16 37 39 43
9/16 6x19 23 25 2.7 17 19 20 4.6 50 54
5/8 6x19 28 31 33 21 23 25 56 6.2 6.7
3/4 6x19 39 44 48 29 33 36 7.8 8.8 95
718 6x19 51 59 6.4 39 45 48 10.0 12.0 13.0
1 6x19 6.7 7.7 84 50 58 6.3 13.0 15.0 17.0
11/8 6x19 84 95 10.0 6.3 71 79 17.0 19.0 210
11/4 6x37 9.8 11.0 12.0 74 83 9.2 20.0 220 250
13/8 6x37 12.0 13.0 15.0 89 10.0 11.0 240 270 30.0
11/2 6x37 14.0 16.0 17.0 10.0 12.0 13.0 280 320 35.0
15/8 6x37 16.0 18.0 210 12.0 14.0 15.0 330 270 410
13/4 6x37 19.0 210 240 14.0 16.0 18.0 380 430 480
2 6x37 250 280 310 18.0 210 230 49.0 55.0 62.0

* These vaues only apply when the D/d ratio for HT slingsis 10 or greater, and for MS and S Slingsis 20 or greater

where: D = Diameter of curvature around which the body of the ding is bent; d =Diameter of rope;
HT = Hand Tucked Splice and Hidden Tuck Splice. For hidden tuck splice (IWRC) use valuesin HT columns;

MS = Mechanical Splice; S= Swaged or Zinc Poured Socket.

TABLEH - 4. - RATED CAPACITIES FOR SINGLE LEG SLINGS
6x19 and 6x37 Classification Improved Plow Steel Grade Rope With Independent Wire Rope Core (IWRC)
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Rope Rated capacities, tons (2,000 Ib)
. Vertical Choker Vertical Basket *
Dia
(inches) Constr.
HT MS S HT MS S HT MS S
V4 6x19 0.53 0.56 0.59 0.40 0.42 0.44 10 11 12
5/16 6x19 0.81 0.87 0.92 0.61 0.65 0.69 16 17 18
3/8 6x19 11 12 13 0.86 0.93 0.98 23 25 26
7/116 6x19 15 17 18 12 13 13 31 34 35
1/2 6x19 20 22 23 15 16 17 39 44 4.6
916 6x19 25 27 29 18 21 22 4.9 55 58
5/8 6x19 3.0 34 36 22 25 27 6.0 6.8 72
3/4 6x19 42 4.9 51 31 36 38 84 9.7 10.0
718 6x19 55 6.6 6.9 41 4.9 52 11.0 130 14.0
1 6x19 72 85 9.0 54 6.4 6.7 14.0 17.0 18.0
118 6x19 9.0 10.0 11.0 6.8 78 85 18.0 210 230
114 6x37 10.0 12.0 130 79 9.2 9.9 210 240 26.0
13/8 6x37 130 15.0 16.0 9.6 11.0 12.0 250 29.0 320
1172 6x37 15.0 17.0 19.0 11.0 130 14.0 30.0 35.0 38.0
15/8 6x37 18.0 20.0 220 130 15.0 17.0 35.0 410 440
13/4 6x37 20.0 240 26.0 15.0 18.0 19.0 410 470 51.0
2 6x37 26.0 30.0 330 20.0 230 250 53.0 61.0 66.0

* These values only apply when the D/d ratio for HT slingsis 10 or greater, and for MSand Sdingsis 20 or greater

where: D = Diameter of curvature around which the body of the dling isbent; d= Diameter of rope;

HT= Hand Tucked Splice. For hidden tuck splice (IWRC) use Table H-3 valuesin HT column; MS = Mechanical

Splice; S = Swaged or Zinc Poured Socket.

TABLE H -5. - RATED CAPACITIES FOR SINGLE LEG SLINGS

Cable Laid Rope -- Mechanical Splice Only,

7X7X7 & 7X7X19 Constructions Galvanized Aircraft Grade Rope
7x6x19 IWRC Construction Improved Plow Steel Grade Rope

Rope Rated capacities, tons (2,000 Ib.)

i nl?hz 5) Constr Vertical Choker \b/:;t(':ta ll
v4 TXIXT 0.50 0.38 10
3/8 TXIXT 11 0.81 22
12 TXIXT 18 14 37
5/8 TXIXT 28 21 55
3/4 TXIXT 38 29 76
5/8 7X7x19 29 22 58
3/4 7X7x19 41 30 81
718 7X7x19 54 40 11.0

1 7X7x19 6.9 51 14.0
118 7X7x19 82 6.2 16.0
14 7X7x19 99 74 20.0

3/4 2 7x6x19 38 28 76
718 2 7x6x19 50 38 10.0

1 2 7x6x19 6.4 48 130
118 2 7x6x19 77 58 150
14 2 7x6x19 9.2 6.9 18.0

15/16 2 7x6x19 10.0 75 20.0
13/8 2 7x6x19 11.0 82 220
112 2 7x6x19 13.0 9.6 26.0

*These values only apply when the D/d ratio is

10 or greater where:
D = Diameter of curvature around which the body of the ding is bent;
d = Diameter of rope.

2]WRC
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TABLE H - 6. - RATED CAPACITIES FOR SINGLE LEG SLINGS
8-Part and 6-Part Braided Rope, 6x7 and 6x19 Construction Improved
Plow Steel Grade Rope, 7x7 Construction Galvanized Aircraft Grade Rope

Component Rope Rated capacities, tons (2,000 Ib)

. Vertical Choker Basket vertical to 30°*
DIf2 Constr

(inches) ’
8-Part 6-Part 8-Part 6-Part 8-Part 6-Part

3/32 6x7 042 0.32 0.32 0.24 0.74 0.55
8 6x7 0.76 0.57 0.57 042 13 0.98
3/16 6x7 17 13 13 094 29 22
3/32 7 0.51 0.39 0.39 0.29 0.89 0.67
8 7 0.95 0.71 0.71 0.53 16 12
3/16 7 21 15 15 12 36 27
3/16 6x19 17 13 13 0.98 30 22
V4 6x19 31 23 23 17 53 40
5/16 6x19 48 36 36 27 83 6.2
3/8 6x19 6.8 51 51 38 12.0 89
7116 6x19 9.3 6.9 6.9 52 16.0 12.0
12 6x19 12.0 9.0 9.0 6.7 210 15.0
9/16 6x19 15.0 11.0 11.0 85 26.0 20.0
5/8 6x19 19.0 14.0 14.0 10.0 320 24.0
3/4 6x19 270 20.0 20.0 150 46.0 35.0
718 6x19 36.0 27.0 270 20.0 62.0 47.0

1 6x19 47.0 35.0 35.0 26.0 810 610

*These values only apply when the D/d ratio is 20 or greater where: D =
Diameter of curvature around which the body of the ding isbent; d =
Diameter of component rope.

TABLE H-7.- RATED CAPACITIES FOR 2-LEG AND 3-LEG BRIDLE SLINGS
6x19 and 6x37 Classification Improved Plow Steel Grade Rope With Fiber Core (FC)

Rope Rated capacities, tons (2,000 Ib)
2-Leg bridle slings 3-Leg bridle slings
Dia i
(in- str 30°*(60°) 2 45° angle 60°*(30°) 2 30°1(60°) 2 45° angle 60°* (30°) 2
ches) :

HT MS HT MS HT MS HT MS HT MS HT MS

V4 6x19 0.85 0.88 0.70 0.72 0.49 051 13 13 10 11 0.74 0.76
5/16 6x19 13 14 11 11 0.76 0.79 20 20 16 17 11 12
3/8 6x19 18 19 15 16 11 11 2.8 29 23 24 16 17
7/116 6x19 25 26 20 22 14 15 37 4.0 3.0 32 21 23
12 6x19 32 34 26 2.8 18 20 4.8 51 39 42 2.8 3.0
9/16 6x19 4.0 43 32 35 23 25 6.0 6.5 4.9 53 34 37
5/8 6x19 4.8 53 4.0 44 2.8 31 73 8.0 59 6.5 42 4.6
3/4 6x19 6.8 76 55 6.2 39 44 10.0 110 83 9.3 58 6.6
718 6x19 89 10.0 73 84 51 59 13.0 15.0 110 13.0 77 89
1 6x19 110 13.0 9.4 110 6.7 77 17.0 20.0 140 16.0 10.0 110
118 6x19 140 16.0 120 13.0 84 95 220 24.0 18.0 20.0 13.0 140
114 6x37 170 19.0 140 16.0 9.8 110 25.0 29.0 21.0 230 15.0 17.0
13/8 6x37 20.0 230 17.0 19.0 120 13.0 31.0 35.0 25.0 28.0 18.0 20.0
112 6x37 24.0 27.0 20.0 220 140 16.0 36.0 41.0 30.0 33.0 21.0 24.0
15/8 6x37 28.0 320 230 26.0 16.0 18.0 43.0 48.0 35.0 39.0 25.0 28.0
13/4 6x37 33.0 37.0 27.0 30.0 19.0 21.0 49.0 56.0 40.0 45.0 28.0 320
2 6x37 43.0 48.0 35.0 39.0 25.0 28.0 64.0 72.0 52.0 59.0 37.0 41.0

*Vertical angles. 2Horizontal angles. HT = Hand Tucked Splice. MS = Mechanical Splice.

64



TABLEH - 8. - RATED CAPACITIES FOR 2-LEG AND 3-LEG BRIDLE SLINGS
6x19 and 6x37 Classification Improved Plow Steel Grade Rope With Independent Wire Rope Core (IWRC)

Rope Rated capacities, tons (2,000 Ib)
Dia 2-Leg bridle slings 3-Leg bridle slings
(in' Con- o1l o) 2 o o1 o) 2 o1l o) 2 o o1l o) 2
S i 30° ' (60°) 45° angle 60° * (30°) 30° ' (60°) 45° angle 60° * (30°)

HT MS HT MS HT MS HT MS HT MS HT MS

V4 6x19 | 0.92 0.97 0.75 0.79 0.53 0.56 14 14 11 12 0.79 0.84
5/16 6x19 | 14 15 11 12 0.81 0.87 21 23 17 18 12 13
3/8 6x19 | 20 21 16 18 11 12 3.0 32 24 26 17 19
7/116 6x19 | 27 29 22 24 15 17 4.0 44 33 36 23 25
12 6x19 | 34 38 2.8 31 20 22 51 57 4.2 4.6 3.0 33
916 6x19 | 43 4.8 35 39 25 27 6.4 71 52 58 37 41
5/8 6x19 | 52 59 42 4.8 3.0 34 78 8.8 6.4 72 45 51
3/4 6x19 | 7.3 84 59 6.9 42 4.9 110 13.0 89 10.0 6.3 73
718 6x19 | 9.6 110 78 9.3 55 6.6 140 170 120 140 83 9.9
1 6x19 | 120 15.0 10.0 120 72 85 19.0 220 15.0 18.0 110 13.0
118 6x19 | 16.0 18.0 13.0 15.0 9.0 10.0 230 27.0 19.0 220 13.0 16.0
114 6x37 | 180 21.0 15.0 170 10.0 120 27.0 320 220 26.0 16.0 18.0
13/8 6x37 | 220 25.0 18.0 21.0 13.0 15.0 33.0 38.0 27.0 31.0 19.0 220
112 6x37 | 26.0 30.0 21.0 25.0 15.0 17.0 39.0 45.0 320 37.0 230 26.0
15/8 6x37 | 310 35.0 25.0 29.0 18.0 20.0 46.0 53.0 38.0 43.0 27.0 31.0
13/4 6x37 | 35.0 41.0 29.0 33.0 20.0 24.0 53.0 61.0 43.0 50.0 31.0 35.0
2 6x37 | 46.0 53.0 37.0 43.0 26.0 30.0 68.0 79.0 56.0 65.0 40.0 46.0

Vertica angles. 2Horizontal angles. HT = Hand Tucked Splice. MS = Mechanica Splice.

TABLE H - 9. - RATED CAPACITIES FOR 2-LEG AND 3-LEG BRIDLE SLINGS
Cable Laid Rope - Mechanical Splice Only, 7x7x7 and 7x7x19 Construction
Galvanized Aircraft Grade Rope, 7x6x19 IWRC Construction Improved Plow Steel Grade Rope

Rope Rated capacities, tons (2,000 Ib)
Dia 2-Leg bridle slings 3-Leg bridle slings
(in- Constr.
ches) 30°%(60°)2 45°angle | 60°%(30°)2 | 30°!(60°)2 | 45°angle | 60°%(30°)2
14 TXTXT 0.87 0.71 0.50 13 11 0.75
3/8 TXTXT 19 15 11 28 23 16
12 TXTXT 32 26 18 48 39 28
5/8 TXTXT 48 39 28 72 59 42
3/4 TXTXT 6.6 54 38 9.9 8.1 57
5/8 7X7x19 50 4.1 29 75 6.1 43
3/4 7X7x19 70 57 4.1 10.0 8.6 6.1
718 7X7x19 9.3 7.6 54 14.0 11.0 8.1
1 7X7x19 12.0 9.7 6.9 18.0 14.0 10.0
11/8 7X7x19 14.0 12.0 8.2 210 17.0 12.0
11/4 7X7x19 17.0 14.0 9.9 26.0 210 15.0
3/4 7x6x19 IWRC 6.6 54 38 9.9 8.0 57
718 7x6x19 IWRC 8.7 71 50 13.0 11.0 75
1 7x6x19 IWRC 11.0 9.0 6.4 17.0 13.0 9.6
11/8 7x6x19 IWRC 13.0 11.0 7.7 20.0 16.0 11.0
11/4 7x6x19 IWRC 16.0 13.0 9.2 240 200 14.0
15/16 7x6x19 IWRC 17.0 14.0 10.0 26.0 210 15.0
13/8 7x6x19 IWRC 19.0 15.0 11.0 280 230 16.0
11/2 7x6x19 IWRC 220 18.0 13.0 330 270 19.0
Vertical angles. 2Horizontal angles.
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TABLE H- 10. - RATED CAPACITIES FOR 2-LE AND 3-LEG BRIDLE SLINGS

8-Part and 6-Part Braided Rope, 6x7 and 6x19 Construction Improved

Plow Steel Grade Rope, 7x7 Construction Galvanized Aircraft Grade Rope

RATED CAPACITIES

FOR STRAND LAID GROMMET -- HAND TUCKED
Improved Plow Steel Grade Rope

Rope Body Rated capacities, tons (2,000 Ib.)
Dia ; Vertical
(inches) Constr Vertical Choker ozl &
V4 7x19 0.85 0.64 17
5/16 7x19 13 10 26
3/8 7x19 19 14 38
7116 7x19 26 19 52
12 7x19 33 25 6.7
9/16 7x19 42 31 84
5/8 7x19 52 39 10.0
3/4 7x19 74 56 150
718 7x19 10.0 75 20.0
1 7x19 130 9.7 26.0
118 7x19 16.0 12.0 320
114 737 18.0 14.0 370
13/8 737 220 16.0 44.0
112 737 26.0 19.0 52.0

* These values only apply when the D/d ratio is 5 or greater where:
D=Diameter of curvature around which rope is bent.
d=Diameter of rope body.
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Rope Rated capacities, tons (2,000 Ib)
2-Leg bridle slings 3-Leg bridle slings
Dia
(in- | con- | 30°%(60°)2 45° angle 60° ' (30°) 2 30°1 (60°) 2 45° angle 60°* (30°) 2
ches str.
) 8- 6- 8- 6- 8- 6- 8- 6- 8- 6- 8- 6-
Part | Part | Part | Part | Part | part | Part | Part | Part | Part | Part | part
3/32 6x7 0.74 0.55 0.60 0.45 0.42 0.32 11 0.83 0.90 0.68 0.64 0.48
1/8 6x7 13 0.98 11 0.80 0.76 0.57 20 15 16 12 11 0.85
3/16 6x7 29 22 24 18 17 13 44 33 36 2.7 25 19
3/32 <7 0.89 0.67 0.72 0.55 051 0.39 13 1.0 11 0.82 0.77 0.58
1/8 <7 16 12 13 1.0 0.95 0.71 25 18 20 15 14 11
3/16 <7 36 2.7 29 22 21 15 54 40 44 33 31 23
3/16 6x19 30 22 24 18 17 13 45 34 37 28 26 19
14 6x19 53 40 4.3 32 31 23 8.0 6.0 6.5 49 46 34
5/16 6x19 83 6.2 6.7 50 48 36 12.0 9.3 10.0 76 71 54
3/8 6x19 12.0 89 9.7 72 6.8 51 18.0 13.0 14.0 11.0 10.0 7.7
7116 6x19 16.0 12.0 13.0 9.8 9.3 6.9 240 18.0 200 15.0 14.0 10.0
12 6x19 210 15.0 17.0 13.0 12.0 9.0 310 230 250 19.0 18.0 13.0
9/16 6x19 26.0 20.0 210 16.0 15.0 11.0 39.0 29.0 320 240 230 17.0
5/8 6x19 320 240 26.0 200 19.0 14.0 480 36.0 40.0 30.0 280 210
3/4 6x19 46.0 35.0 38.0 280 270 200 69.0 520 56.0 420 40.0 30.0
718 6x19 62.0 470 510 38.0 36.0 270 94.0 70.0 76.0 57.0 540 40.0
1 6x19 810 61.0 66.0 50.0 470 35.0 220 910 99.0 740 70.0 530
Vertical angles. 2Horizontal angles.
TABLE H -11.




TABLEH -12
RATED CAPACITIES

FOR CABLE LAIDGROMMET - HAND TUCKED

7x6x7 and 7x6x19 Constructions Improved Plow Steel Grade Rope
7x7x7 Consgtruction Galvanized Aircraft Grade Rope

Rated capacities,
RopeEocY tons (2,000 Ib.)
D e(sI;] ar (;)rn Vertical Choker \b/:;t(':ta ll
3/8 TX6XT 13 0.95 25
9/16 TX6XT 238 21 5.6
5/8 TX6XT 38 238 76
3/8 IXTXT 16 12 32
9/16 IXTXT 35 26 6.9
5/8 IXTXT 45 34 9.0
5/8 7x6x19 39 3.0 79
3/4 7x6x19 51 38 10.0
15/16 7x6x19 79 59 16.0
118 7x6x19 110 84 220
15/16 7x6x19 15.0 110 30.0
112 7x6x19 19.0 14.0 39.0
11116 7x6x19 240 18.0 49.0
17/8 7x6x19 30.0 220 60.0
21/4 7x6x19 420 310 84.0
25/8 7x6x19 56.0 420 112.0
1 These values only apply
when the D/d ratio is 5 or
greater where: D =
Diameter of curvature
around which cable body is
bent,
d = Diameter of cable body.
TABLEH-13

RATED CAPACITIES FOR STRAND LAID ENDLESS

SLINGS -- MECHANICAL JOINT
Improved Plow Steel Grade Rope

Rated capacities,
RopeEocY tons (2,000 Ib.)

Dia (inch- ; Vertical
es) Con-str. Vertical Choker o &
14 26x19 0.92 0.69 18
3/8 26x19 20 15 41
12 26x19 36 27 72
5/8 26x19 5.6 42 110
3/4 26x19 8.0 6.0 16.0
718 26x19 110 81 210

1 26x19 14.0 10.0 280
118 26x19 18.0 130 35.0
114 26x37 210 15.0 410
13/8 26x37 250 19.0 50.0
112 26x37 29.0 220 59.0

*These values only apply when the D/d ratio is
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5 or greater where: D=Diameter of curvature
around which rope is bent, d=Diameter of rope
body.

2]WRC.
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TABLEH-14
RATED CAPACITIES FOR

CABLE LAID ENDLESS SLINGS -- MECHANICAL JOINT
7x7x7 and 7x7x19 Constructions Galvanized Aircraft Grade Rope
7x6x19 Construction Improved Plow Steel Grade Rope

Cable Body Rated capacities, tons (2,000 Ib.)

G nl?hz 5) Constr Vertical Choker b\;selzeltc (all)
V4 TXIXT 0.83 0.62 16
3/8 TXIXT 18 13 35
12 TXIXT 30 23 6.1
5/8 TXIXT 45 34 9.1
3/4 TXIXT 6.3 47 12.0
5/8 7X7x19 47 35 95
3/4 7X7x19 6.7 50 130
718 7X7x19 89 6.6 18.0

1 7X7x19 11.0 85 220
118 7X7x19 14.0 10.0 280
14 7X7x19 17.0 12.0 330

3/4 2 7x6x19 6.2 47 12.0
718 2 7x6x19 83 6.2 16.0

1 2 7x6x19 10.0 79 210
118 2 7x6x19 130 9.7 26.0
114 2 7x6x19 16.0 12.0 310
13/8 2 7x6x19 18.0 14.0 370
112 2 7x6x19 22.0 16.0 43.0

*Thesevaues only apply when the D/d valueis
5 or greater where: D=Diameter of curvature
around which cablebody is bent. d=Diameter of

cable body.
2|WRC.
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TABLE H -15. -- MANILA ROPE SLINGS

[Angle of ropeto vertical shown in parentheses]

Rated capacity in pounds (safety factor=5)

Rope Nomin Minimu - -
dia a_l m Eye and eye sling Endless sling
nomiﬁal weight breaking
i per _100 stre_ngth Vertical Basket hitch; Angel of rope to horizontal Vertical Basket hitch; Angel of rope to horizontal
s ftin in Choker Choker
pounds pounds hitch hitch 90° 60° 45° 30° hitch hitch 90° 60° 45° 30°
(0°) (30°) (45°) (60°) (0°) (30°) (45°) (60°)
12 75 2,650 550 250 1,100 900 750 550 950 500 1,900 1,700 1,400 950
9/16 104 3,450 700 350 1,400 1,200 1,000 700 1,200 600 2,500 2,200 1,800 1,200
5/8 133 4,400 900 450 1,800 1,500 1,200 900 1,600 800 3,200 2,700 2,200 1,600
3/4 16.7 5,400 1,100 550 2,200 1,900 1,500 1,100 2,000 950 3,900 3,400 2,800 2,000
13/16 195 6,500 1,300 650 2,600 2,300 1,800 1,300 2,300 1,200 4,700 4,100 3,300 2,300
718 225 7,700 1,500 750 3,100 2,700 2,200 1,500 2,800 1,400 5,600 4,800 3,900 2,800
1 270 9,000 1,800 900 3,600 3,100 2,600 1,800 3,200 1,600 6,500 5,600 4,600 3,200
1116 313 10,500 2,100 1,100 4,200 3,600 3,000 2,100 3,800 1,900 7,600 6,600 5,400 3,800
118 36.0 12,000 2,400 1,200 4,800 4,200 3,400 2,400 4,300 2,200 8,600 7,500 6,100 4,300
114 417 13,500 2,700 1,400 5,400 4,700 3,800 2,700 4,900 2,400 9,700 8,400 6,900 4,900
15/16 479 15,000 3,000 1,500 6,000 5,200 4,300 3,000 5,400 2,700 11,000 9,400 7,700 5,400
112 59.9 18,500 3,700 1,850 7,400 6,400 5,200 3,700 6,700 3,300 13,500 11,500 9,400 6,700
15/8 74.6 22,500 4,500 2,300 9,000 7,800 6,400 4,500 8,100 4,100 16,000 14,000 11,500 8,000
13/4 89.3 26,500 5,300 2,700 10,500 9,260 7,500 5,300 9,500 4,800 19,000 16,500 13,500 9,590
2 1075 31,000 6,200 3,100 12,500 10,500 8,800 6,200 11,000 5,600 22,500 19,500 16,000 11,000
21/3 125.0 36,000 7,200 3,600 14,500 12,500 10,000 7,200 13,000 6,500 26,000 22,500 18,500 13,000
21/4 146.0 41,000 8,200 4,100 16,500 14,000 11,500 8,200 15,000 7,400 29,500 25,500 21,000 15,000
212 166.7 46,500 9,300 4,700 18,500 16,000 13,000 9,300 16,500 8,400 33,500 29,000 23,500 16,500
25/8 190.8 52,000 10,500 5,200 21,000 18,000 14,500 10,500 18,500 9,500 37,500 32,500 26,500 18,500
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TABLE H - 16. -- NYLON ROPE SLINGS

[Angle of rope to vertical shown in parentheses]

Rated capacity in pounds (safety factor=9)

Rope Nomin Minimu - -
dia a_l m Eye and eye sling Endless sling
nomiﬁal weight breaking
i per _100 stre_ngth Vertical Basket hitch; Angel of rope to horizontal Vertical Basket hitch; Angel of rope to horizontal
s ftin in Choker Choker
pounds pounds hitch hitch 90° 60° 45° 30° hitch hitch 90° 60° 45° 30°
(0°) (30°) (45°) (60°) (0°) (30°) (45°) (60°)
12 6.5 6,080 700 350 1,400 1,200 950 700 1,200 600 2,400 2,100 1,700 1,200
9/16 83 7,600 850 400 1,700 1,500 1,200 850 1,500 750 3,000 2,600 2,200 1.500
5/8 105 9,880 1,100 550 2,200 1,900 1,600 1,100 2,000 1,100 4,000 3,400 2,800 2,000
3/4 145 13,490 1,500 750 3,000 2,600 2,100 1,500 2,700 1,400 5,400 4,700 3,800 2,700
13/16 17.0 16,150 1,800 900 3,600 3,100 2,600 1,800 3,200 1,600 6,400 5,600 4,600 3,200
718 20.0 19,000 2,100 1,100 4,200 3,700 3,000 2,100 3,800 1,900 7,600 6,600 5,400 3,800
1 26.0 23,750 2,600 1,300 5,300 4,600 3,700 2,600 4,800 2,400 9,500 8,200 6,700 4,800
1116 29.0 27,360 3,000 1,500 6,100 5,300 4,300 3,000 5,500 2,700 11,000 9,500 7,700 5,500
118 340 31,350 3,500 1,700 7,000 6,000 5,000 3,500 6,300 3,100 12,500 11,000 8,900 6,300
114 40.0 35,625 4,000 2,000 7,900 6,900 5,600 4,000 7,100 3,600 14,500 12,500 10,000 7,100
15/16 450 40,850 4,500 2,300 9,100 7,900 6,400 4,500 8,200 4,100 16,500 14,000 12,000 8,200
112 55.0 50,350 5,600 2,800 11,000 9,700 7,900 5,600 10,000 5,000 20,000 17,500 14,000 10,000
15/8 68.0 61,750 6,900 3,400 13,500 12,000 9,700 6,900 12,500 6,200 24,500 21,500 17,500 12,500
13/4 83.0 74,100 8,200 4,100 16,500 14,500 11,500 8,200 15,000 7,400 29,500 27,500 21,000 15,000
2 95.0 87,400 9,700 4,900 19,500 17,000 13,500 9,700 17,500 8,700 35,000 30,500 24,500 17,500
21/8 109.0 100,700 11,000 5,600 22,500 19,500 16,000 11,000 20,000 10,000 40,500 35,000 28,500 20,000
21/4 129.0 118,750 13,000 6,600 26,500 23,000 18,500 13,000 24,000 12,000 47,500 41,000 33,500 24,000
212 149.0 133,000 15,000 7,400 29,500 25,500 21,000 15,000 26,500 13,500 53,000 46,000 37,500 26,500
25/8 168.0 153,900 17,100 8,600 34,000 29,500 24,000 17,000 31,000 15,500 61,500 53,500 43,500 31,000




€9

TABLE H - 17. -- POLYESTER ROPE SLINGS

[Angle of rope to vertical shown in parentheses]

Rated capacity in pounds (safety factor=9)

Rope Nomin Minimu - -
dia a_l m Eye and eye sling Endless sling
nomiﬁal weight breaking
i per _100 stre_ngth Vertical Basket hitch; Angel of rope to horizontal Vertical Basket hitch; Angel of rope to horizontal
s ftin in Choker Choker
pounds pounds hitch hitch 90° 60° 45° 30° hitch hitch 90° 60° 45° 30°
(0°) (30°) (45°) (60°) (0°) (30°) (45°) (60°)
12 8.0 6,080 700 350 1,400 1,200 950 700 1,200 600 2,400 2,100 1,700 1,200
9/16 10.2 7,600 850 400 1,700 1,500 1,200 850 1,500 750 3,000 2,600 2,200 1,500
5/8 130 9,500 1,100 550 2,100 1,800 1,500 1,100 1,900 950 3,800 3,300 2,700 1,900
3/4 175 11,875 1,300 650 2,600 2,300 1,900 1,300 2,400 1,200 4,800 4,100 3,400 2,400
13/16 210 14,725 1,600 800 3,300 2,800 2,300 1,600 2,900 1,500 5,900 5,100 4,200 2,900
718 250 17,100 1,900 950 3,800 3,300 2,700 1,900 3,400 1,700 6,800 5,900 4,800 3,400
1 305 20,900 2,300 1,200 4,600 4,000 3,300 2,300 4,200 2,100 8,400 7,200 5,900 4,200
1116 345 24,225 2,700 1,300 5,400 4,700 3,800 2,700 4,800 2,400 9,700 8,400 6,900 4,800
118 40.0 28,025 3,100 1,600 6,200 5,400 4,400 3,100 5,600 2,800 11,000 9,700 7,900 5,600
114 46.3 31,540 3,500 1,800 7,000 6,100 5,000 3,500 6,300 3,200 12,500 11,000 8,900 6,300
15/16 525 35,625 4,000 2,000 7,900 6,900 5,600 4,000 7,100 3,600 14,500 12,500 10,000 7,100
112 66.8 44,460 4,900 2,500 9,900 8,600 7,000 4,900 8,900 4,400 18,000 15,500 12,500 8,900
15/8 820 54,150 6,000 3,000 12,000 10,400 8,500 6,000 11,000 5,500 21,500 19,000 15,500 11,000
13/4 98.0 64,410 7,200 3,600 14,500 12,500 10,000 7,200 13,000 6,400 26,000 22,500 18,000 13,000
2 118.0 76,000 8,400 4,200 17,000 14,500 12,000 8,400 15,000 7,600 30,500 26,500 21,500 15,000
21/8 135.0 87,400 9,700 4,900 19,500 17,000 13,500 9,700 17,500 8,700 35,000 30,500 24,500 17,500
21/4 157.0 101,650 11,500 5,700 22,500 19,500 16,000 11,500 20,500 10,000 40,500 35,000 29,000 20,500
212 181.0 115,900 13,000 6,400 26,000 22,500 18,000 13,000 23,000 11,500 46,500 40,000 33,000 23,000
25/8 205.0 130,150 14,500 7,200 29,000 25,000 20,500 14,500 26,000 13,000 52,000 45,000 37,000 26,000




TABLE H - 18. -- POLYPROPYLENE ROPE SLINGS

[Angle of ropeto vertical shown in parentheses]

Rated capacity in pounds (safety factor=6)

Rope Nomin Minimu - -
dia a_l m Eye and eye sling Endless sling
nomiﬁal weight breaking
i per _100 stre_ngth Vertical Basket hitch; Angel of rope to horizontal Vertical Basket hitch; Angel of rope to horizontal
s ftin in Choker Choker
pounds pounds hitch hitch 90° 60° 45° 30° hitch hitch 90° 60° 45° 30°
(0°) (30°) (45°) (60°) (0°) (30°) (45°) (60°)
12 4.7 3,990 650 350 1,300 1,200 950 650 1,200 600 2,400 2,100 1,700 1,200
9/16 6.1 4,845 800 400 1,600 1,400 1,100 800 1,500 750 2,900 2,500 2,100 1,500
5/8 75 5,890 1,000 500 2,000 1,700 1,400 1,000 1,800 900 3,500 3,100 2,500 1,800
3/4 107 8,075 1,300 700 2,700 2,300 1,900 1,300 2,400 1,200 4,900 4,200 3,400 2,400
13/16 127 9,405 1,600 800 3,100 2,700 2,200 1,600 2,800 1,400 5,600 4,900 4,000 2,800
718 15.0 10,925 1,800 900 3,600 3,200 2,600 1,800 3,300 1,600 6,600 5,700 4,600 3,300
1 18.0 13,300 2,200 1,100 4,400 3,800 3,100 2,200 4,000 2,000 8,000 6,900 5,600 4,000
116 204 15,200 2,500 1,300 5,100 4,400 3,600 2,500 4,600 2,300 9,100 7,900 6,500 4,600
118 237 17,385 2,900 1,500 5,800 5,000 4,100 2,900 5,200 2,600 10,500 9,000 7,400 5,200
114 270 19,950 3,300 1,700 6,700 5,800 4,700 3,300 6,000 3,000 12,000 10,500 8,500 6,000
15/16 30.5 22,325 3,700 1,900 7,400 6,400 5,300 3,700 6,700 3,400 13,500 11,500 9,500 6,700
112 385 28,215 4,700 2,400 9,400 8,100 6,700 4,700 8,500 4,200 17,000 14,500 12,000 8,500
15/8 475 34,200 5,700 2,900 11,500 9,900 8,100 5,700 10,500 5,100 20,500 18,000 14,500 10,500
13/4 57.0 40,850 6,800 3,400 13,500 12,000 9,600 6,800 12,500 6,100 24,500 21,000 17,500 12,500
2 69.0 49,400 8,200 4,100 16,500 14,500 11,500 8,200 15,000 7,400 29,500 25,500 21,000 15,000
21/8 80.0 57,950 9,700 4,800 19,500 16,500 13,500 9,700 17,500 8,700 35,000 30,100 24,500 17,500
21/4 920 65,550 11,000 5,500 22,000 19,000 15,500 11,000 19,500 9,900 39,500 34,000 28,000 19,500
21/2 107.0 76,000 12,500 6,300 25,500 22,000 18,000 12,500 23,000 11,500 45,500 39,500 32,500 23,000
25/8 120.0 85,500 14,500 7,100 28,500 24,500 20,000 14,500 25,500 13,000 51,500 44,500 36,500 25,500




Subpart |

§ 1926.300

Tools - Hand and Power

TABLE H - 19. - Safe Working
Loads for Shackles
(In tons of 2,000 pounds)

Material Pin Safe
size diameter working
(inches) (inches) load
12 5/8 14
5/8 3/4 22
3/4 718 32
718 1 43
1 118 56
118 14 6.7
14 13/8 82
13/8 112 10.0
112 15/8 119
13/4 2 16.2
2 214 212

TABLE H - 20. - Number and
Spacing of U-bolt Wire Rope Clips

Improved .
plow steel, MUTIEER @78 25 Minimum
rope spacing
diameter Drop Other (inches)
(inches) forged material
12 3 4 3
5/8 3 4 33/4
3/4 4 5 412
718 4 5 514
1 5 6 6
11/8 6 6 63/4
11/4 6 7 712
13/8 7 7 814
11/2 7 8 9
8§ 1926.252 - Disposal of waste
materials.

(@) Whenever materials are dropped more
than 20 feet to any point lying outside the
exterior walls of the building, an enclosed
chute of wood, or equivaent material, shall be
used. For the purpose of this paragraph, an
enclosed chute is a dide, closed in on all
sides, through which material is moved from
ahigh placeto alower one.

(b) When debris is dropped through holes
in thefloor without the use of chutes, the area
onto which the material is dropped shall be
completely enclosed with barricades not less
than 42 inches high and not less than 6 feet

74

General requirements

back from the projected edge of the opening
above. Signswarning of the hazard of faling
materials shal be posted at each level.
Removal shall not be permitted in this lower
area until debris handling ceases above.

(c) All scrap lumber, waste material, and
rubbish shall be removed from the immediate
work area as the work progresses.

(d) Disposal of waste material or debris
by burning shall comply with local fire
regulations.

(e) All solvent waste, oily rags, and
flammable liquids shal be kept in fire
resistant covered containers until removed
from worksite,

Subpart I - Tools - Hand
and Power

8§ 1926.300 - General requirements.

(a) Condition of tools. All hand and
power tools and similar equipment, whether
furnished by the employer or the employee,
shall be maintained in a safe condition.

(b) Guarding.

(b)(1) When power operated tools are
designed to accommodate guards, they shall
be equipped with such guards when in use.

(b)(2) Belts, gears, shafts, pulleys,
sprockets, spindles, drums, fly wheels, chains,
or other reciprocating, rotating or moving
parts of equipment shall be guarded if such
parts are exposed to contact by employees or
otherwise create a hazard. Guarding shall
meet the requirements as set forth in
American National Standards Institute,
B15.1-1953 (R1958), Safety Code for
Mechanical Power-Transmission Apparatus.

(b)(3) Types of guarding. One or more
methods of machine guarding shal be
provided to protect the operator and other
employees in the machine area from hazards




§ 1926.300

Subpart |

General requirements

such as those created by point of operation,
ingoing nip points, rotating parts, flying chips
and sparks. Examples of guarding methods
are - barrier guards, two-hand tripping
devices, electronic safety devices, etc.

(b)(4) Point of operation guarding.

(b)(4)(i) Point of operation isthe areaon
a machine where work is actualy performed
upon the material being processed.

(b)(4)(ii)) The point of operation of
machines whose operation exposes an
employee to injury, shal be guarded. The
guarding device shdl be in conformity with
any appropriate standards therefor, or, in the
absence of applicable specific standards, shall
be so designed and constructed as to prevent
the operator from having any part of his body
in the danger zone during the operating cycle.

(b)(4)(iii) Specia handtools for placing
and removing material shall be such as to
permit easy handling of material without the
operator placing a hand in the danger zone.
Such tools shal not be in lieu of other
guarding required by this section, but can only
be used to supplement protection provided.

(b)(4)(iv) The following are some of the
machines which usualy require point of
operation guarding:

(a) Guillotine cutters.

(b) Shears.

(c) Alligator shears.

(d) Powered presses.

(e) Milling machines.

(f) Power saws.

(9) Jointers.

(h) Portable power tools.

(i) Forming rolls and calenders.

(b)(5) Exposure of blades. When the
periphery of the blades of afanislessthan 7
feet (2.128 m) above the floor or working
level, the blades shall be guarded. The guard
shall have openings no larger than 1/2 inch
(2.27 cm).
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(b)(7) Guarding of abrasive wheel
machinery - exposure adjustment. Safety
guards of the types described in paragraphs
(b)(8) and (9) of this section, where the
operator stands in front of the opening, shall
be constructed so that the peripheral
protecting member can be adjusted to the
constantly decreasing diameter of the whee.
The maximum angular exposure above the
horizontal plane of the whed spindle as
specified in paragraphs (b)(8) and (9) of this
section shall never be exceeded, and the
distance between the wheel periphery and the
adjustabletongue or the end of the periphera
member a thetop shall never exceed 1/4 inch
(0.635 cm). (See Figures I-1 through 1-6.)

Figure 1-1 Figure 1-2

Correct Showing adjustable tongue giving
required angle protection for dl sizes of

whee! used.

Figure 1-3 Figure 1-4

Correct  Showing movable guard with opening
smadl enough to give required protection

for the smallest size whedl used.
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Figure 1-5 Figure 1-6

Incorrect Showing movable guard with
size of opening correct for full
size wheel but too large for

smaller wheel.

(b)(8) Bench and floor stands. The
angular exposure of the grinding wheel
periphery and sides for safety guards used on
machines known as bench and floor stands
should not exceed 90 deg. or one-fourth of the
periphery. This exposure shall begin at a
point not more than 65 deg. above the
horizontal plane of the wheel spindle. (See
Figures!|-7 and I-8 and
paragraph (b)(7) of this section.)
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Figure -8 Figure 1-10

Whenever the nature of the work requires
contact with the wheel below the horizontal
plane of the spindle, the exposure shall not
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exceed 125 deg. (See Figures1-9 and 1-10.)
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Figure I-11 Figure 1-12
(b)(9) Cylindrical grinders. The

maximum angular exposure of the grinding
wheel periphery and sides for safety guards
used on cylindrical grinding machines shall
not exceed 180 deg.. This exposure shall
begin at a point not more than 65 deg. above
the horizontd plane of the wheel spindle. (See
Figures|-11 and I-12 and paragraph (b)(7) of
this section.)

(c) Personal protective equipment.
Employees using hand and power tools and
exposed to the hazard of fdling, flying,
abrasive, and splashing objects, or exposed to
harmful dusts, fumes, mists, vapors, or gases
shall be provided with the particular personal
protective equipment necessary to protect
them from the hazard. All personal protective
equipment shall meet the requirements and be
maintained according to Subparts D and E of
this part.

(d) Switches.

(d)(1) All hand-held powered platen
sanders, grinders with wheels 2-inch diameter
or less, routers, planers, laminate trimmers,
nibblers, shears, scroll saws, and jigsaws with
blade shanks one-fourth of an inch wide or
less may be equipped with only a positive
"on-off" contral.

(d)(2) All hand-held powered drills,
tappers, fastener drivers, horizontal, vertical,
and angle grinders with wheels greater than 2
inchesin diameter, disc sanders, belt sanders,
reciprocating saws, saber saws, and other
similar operating powered tools shall be
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equipped with a momentary contact "on-off"
control and may have a lock-on control
provided that turnoff can be accomplished by
a single motion of the same finger or fingers
that turn it on.

(d)(3) All other hand-held powered tools,
such as circular saws, chain saws, and
percussion tools without positive accessory
holding means, shall be equipped with a
congtant pressure switch that will shut off the
power when the pressure is rel eased.

(d)(4) Therequirements of this paragraph
shall become effective on July 15, 1972.

(d)(5) Exception: This paragraph does not
apply to concrete vibrators, concrete breakers,
powered tampers, jack hammers, rock drills,
and similar hand operated power tools.

§ 1926.301 - Hand tools.

(@) Employersshall not issue or permit the
use of unsafe hand tools.

(b) Wrenches, including adjustable, pipe,
end, and socket wrenches shall not be used
when jaws are sprung to the point that
dlippage occurs.

(c) Impact tools, such as drift pins,
wedges, and chisels, shall be kept free of
mushroomed heads.

(d) The wooden handles of tools shall be
kept free of splinters or cracks and shall be
kept tight in the tool.

§ 1926.302 - Power-operated hand
tools.

(a) Electric power-operated tools.

(a)(1) Electric power operated tools shall
either be of the approved double-insulated
typeor grounded in accordance with Subpart
K of this part.

(a)(2) The use of eectric cords for
hoisting or lowering tools shall not be
permitted.

(b) Pneumatic power tools.
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(b)(1) Pneumatic power tools shall be
secured to the hose or whip by some
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positive means to prevent the tool from
becoming accidentally disconnected.

(b)(2) Safety clips or retainers shall be
securely installed and maintained on
pneumatic impact (percussion) tools to
prevent attachments from being accidentally
expelled.

(b)(3) All pneumatically driven nailers,
staplers, and other similar equipment
provided with automatic fastener feed, which
operate a morethan 100 p.s.i. pressure at the
tool shall have a safety device on the muzzle
to prevent the tool from ejecting fasteners,
unless the muzzle isin contact with the work
surface.

(b)(4) Compressed air shall not be used
for cleaning purposes except where reduced
to less than 30 p.si. and then only with
effective chip guarding and persona
protective equipment which meets the
requirements of Subpart E of this part. The 30
p.s.i. requirement does not apply for concrete
form, mill scae and similar cleaning
purposes.

(b)(5) The manufacturer's safe operating
pressure for hoses, pipes, valves, filters, and
other fittings shall not be exceeded,

(b)(6) The use of hoses for hoisting or
lowering tools shall not be permitted.

(b)(7) All hoses exceeding 1/2-inch inside
diameter shall have a safety device at the
source of supply or branch line to reduce
pressurein case of hose failure.

(b)(8) Airless spray guns of the type
which atomize paints and fluids at high
pressures (1,000 pounds or more per square
inch) shall be equipped with automatic or
visble manua safety devices which will
prevent pulling of the trigger to prevent
release of the paint or fluid until the safety
deviceis manually released.

(b)(9) Inlieu of the above, a diffuser nut
which will prevent high pressure, high
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velocity release, while the nozzle tip is
removed, plus anozzle tip guard which will
prevent the tip from coming into contact with
the operator, or other equivalent protection,
shall be provided.

(b)(10) Abrasive blast cleaning nozzles.
The blast cleaning nozzles shall be equipped
with an operating valve which must be held
open manually. A support shall be provided
on which the nozzle may be mounted when it
isnot in use.

(e) Powder-actuated tools.

(e)(1) Only employees who have been
trained in the operation of the particular tool
in use shall be dlowed to operate a
powder-actuated tool.

(e)(2) The tool shall be tested each day
before loading to see that safety devicesarein
proper working condition. The method of
testing shal be in accordance with the
manufacturer's recommended procedure.

(€)(3) Any tool found not in proper
working order, or that develops a defect
during use, shal be immediately removed
from service and not used until properly
repaired.

(e)(4) Persond protective equipment shall
be in accordance with Subpart E of this part.

(e)(5) Toals shal not be loaded until just
prior to the intended firing time. Neither
loaded nor empty tools are to be pointed at
any employees. Hands shall be kept clear of
the open barrel end.

(e)(6) Loaded tools shal not be left
unattended.

(e)(7) Fasteners shall not be driven into
very hard or brittle materials including, but
not limited to, cast iron, glazed tile,
surface-hardened steel, glass block, live rock,
face brick, or hollow tile.

(e)(8) Driving into materials easily
penetrated shall be avoided unless such
materials are backed by a substance that will
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prevent the pin or fastener from passing
completely through and creating a flying
missile hazard on the other side.

(e)(9) No fastener shal be driven into a
spalled area caused by an unsatisfactory
fastening.

(e)(10) Tools shal not be used in an
explosive or flammable atmosphere.

(e)(11) All tools shall be used with the
correct shield, guard, or atachment
recommended by the manufacturer.

(e)(12) Powder-actuated tools used by
employees shall meet al other applicable
requirements of American National Standards
Ingtitute, A10.3-1970, Safety Requirements
for Explosive-Actuated Fastening Tools.

§ 1926.304 - Woodworking tools.

(d) Guarding. All portable, power-driven
circular saws shall be equipped with guards
above and below the base plate or shoe. The
upper guard shall cover the saw to the depth
of the teeth, except for the minimum arc
required to permit the base to be tilted for
bevel cuts. The lower guard shall cover the
saw to the depth of the teeth, except for the
minimum arc required to alow proper
retraction and contact with the work. When
the tool is withdrawn from the work, the
lower guard shall automatically and instantly
return to the covering position.

(e) Personal protective equipment. All
persona protective equipment provided for
use shall conform to Subpart E of this part.

() Other requirements. All woodworking
tools and machinery shall meet other
applicable requirements of American
National Standards Institute, 01.1-1961,
Safety Code for Woodworking Machinery.

(9) Radial saws.

(9)(1) The upper hood shall completely
enclose the upper portion of the blade down
to a point that will include the end of the saw
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arbor. The upper hood shall be constructed in
such amanner and of such material that it will
protect the operator from flying splinters,
broken saw teeth, etc., and will defect sawdust
away from the operator. The sides of the
lower exposed portion of the blade shall be
guarded to the full diameter of the blade by a
device that will automatically adjust itself to
the thickness of the stock and remain in
contact with stock being cut to give maximum
protection possible for the operation being
performed.

(h) Hand-fed crosscut table saws.

(h)(1) Each circular crosscut table saw
shall be guarded by a hood which shall meet
al the requirements of paragraph (i)(1) of this
section for hoods for circular ripsaws.

(i) Hand-fed ripsaws.

()(1) Each circular hand-fed ripsaw shall
be guarded by a hood which shall completely
enclose the portion of the saw above the table
and that portion of the saw above the material
being cut. The hood and mounting shall be
arranged so that the hood will automatically
adjust itself to the thickness of and remainiin
contact with the material being cut but it shall
not offer any considerable resistance to
insertion of material to saw or to passage of
the material being sawed. The hood shall be
made of adeguate strength to resist blows and
strains incidental to reasonable operation,
adjusting, and handling, and shal be so
designed asto protect the operator from flying
splinters and broken saw teeth. It shall be
made of material that is soft enough so that it
will be unlikely cause tooth breakage. the
hood shall be so mounted as to insure that its
operation will be poditive, reliable, and in true
alignment with the saw; and the mounting
shal be adeguate in strength to resist any
reasonable side thrust or other force tending
to throw it out of line.
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Subpart J - Welding
and Cutting

§ 1926.350 - Gas welding and cutting.

(a) Transporting, moving, and storing
compressed gas cylinders.

(a)(1) Valve protection caps shall be in
place and secured.

(a)(2) When cylinders are hoisted, they
shall be secured on a cradle, dingboard, or
pallet. They shal not be hoisted or
transported by means of magnets or choker
dings.

(@)(3) Cylinders shall be moved by tilting
and rolling them on their bottom edges. They
shdll not be intentionally dropped, struck, or
permitted to strike each other violently.

(a)(4) When cylinders are transported by
powered vehicles, they shall be secured in a
vertical position.

(a)(5) Valve protection caps shall not be
used for lifting cylinders from one vertical
position to another. Bars shall not be used
under valves or valve protection capsto pry
cylinders loose when frozen. Warm, not
boiling, water shall be used to thaw cylinders
loose.

(8)(6) Unless cylinders are firmly secured
onaspecia carrier intended for this purpose,
regulators shal be removed and valve
protection caps put in place before cylinders
are moved.

(@)(7) A suitable cylinder truck, chain, or
other steadying device shall be used to keep
cylinders from being knocked over while in
use.

(2)(8) When work is finished, when
cylinders are empty, or when cylinders are
moved & any time, the cylinder valve shall be
closed.
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(a)(9) Compressed gas cylinders shall be
secured in an upright position at all times
except, if necessary, for short periods of time
while cylinders are actually being hoisted or
carried.

(2)(10) Oxygen cylindersin storage shall
be separated from fuel-gas cylinders or
combustible materials (especially oil or
grease), a minimum distance of 20 feet (6.1
m) or by a noncombustible barrier at least 5
feet (1.5 m) high having a fire-resistance
rating of at least one-half hour.

(@)(11) Ingde of buildings, cylinders shall
be stored in a well-protected, well-ventilated,
dry location, at least 20 feet (6.1 m) from
highly combustible materials such as oil or
excelsior. Cylinders should be stored in
definitely assigned places away from
elevators, sairs, or gangways. Assigned
storage places shall be located where
cylinders will not be knocked over or
damaged by passing or faling objects, or
subject to tampering by unauthorized persons.
Cylinders shall not be kept in unventilated
enclosures such as lockers and cupboards.

(2)(12) The in-plant handling, storage,
and utilization of all compressed gases in
cylinders, portable tanks, rail tankcars, or
motor vehicle cargo tanks shal be in
accordance with Compressed Gas Association
Pamphlet P-1-1965.

(b) Placing cylinders.

(b)(1) Cylinders shall be kept far enough
away from the actual welding or cutting
operation so that sparks, hot dag, or flame
will not reach them. When thisisimpractical,
fire resistant shields shall be provided.

(b)(2) Cylinders shall be placed where
they cannot become part of an electrica
circuit. Electrodes shall not be struck against
acylinder to strike an arc.

(b)(3) Fud gas cylinders shall be placed
with valve end up whenever they arein use.
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They shall not be placed in alocation where
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they would be subject to open flame, hot
metal, or other sources of artificial heat.

(b)(4) Cylinders containing oxygen or
acetylene or other fuel gas shall not be taken
into confined spaces.

(c) Treatment of cylinders.

(c)(1) Cylinders, whether full or empty,
shall not be used asrollers or supports.

(c)(2) No person other than the gas
supplier shall attempt to mix gases in a
cylinder. No one except the owner of the
cylinder or person authorized by him, shall
refill acylinder. No one shdl use acylinder's
contents for purposes other than those
intended by the supplier. All cylinders used
shall meet the Department of Transportation
requirements published in 49 CFR Part 178,
Subpart C, Specification for Cylinders.

(c)(3) No damaged or defective cylinder
shall be used.

(d) Use of fuel gas. The employer shall
thoroughly instruct employeesin the safe use
of fuel gas, asfollows:

(d)(1) Before a regulator to a cylinder
vaveis connected, the valve shall be opened
dlightly and closed immediately. (This action
isgenerdly termed "cracking" and isintended
to clear the valve of dust or dirt that might
otherwise enter the regulator.) The person
cracking the valve shall stand to one side of
the outlet, not in front of it. The valve of afuel
gas cylinder shall not be cracked where the
gaswould reach welding work, sparks, flame,
or other possible sources of ignition.

(d)(2) The cylinder valve shall aways be
opened dowly to prevent damage to the
regulator. For quick closing, valves on fuel
gas cylinders shall not be opened more than 1
1/2 turns. When a special wrench isrequired,
it shall be left in position on the stem of the
vave while the cylinder is in use so that the
fuel gas flow can be shut off quickly in case
of an emergency. In the case of
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manifolded or coupled cylinders, at least one
such wrench shall always be available for
immediate use. Nothing shdl be placed on top
of afud gascylinder, when in use, which may
damagethe safety device or interfere with the
quick closing of the valve.

(d)(3) Fuel gas shall not be used from
cylinders through torches or other devices
which are equipped with shutoff valves
without reducing the pressure through a
suitable regulator attached to the cylinder
valve or manifold.

(d)(4) Beforearegulator is removed from
a cylinder valve, the cylinder valve shal
always be closed and the gas released from
the regulator.

(d)(5) If, when the valve on a fuel gas
cylinder is opened, there isfound to be aleak
around the valve stem, the valve shal be
closed and the gland nut tightened. If this
action does not stop the leak, the use of the
cylinder shall be discontinued, and it shall be
properly tagged and removed from the work
area. In the event that fuel gas should leak
from the cylinder valve, rather than from the
valve stem, and the gas cannot be shut off, the
cylinder shdl be properly tagged and removed
from thework area. If aregulator attached to
a cylinder valve will effectively stop a leak
through the valve seat, the cylinder need not
be removed from the work area.

(d)(6) If aleak should develop at a fuse
plug or other safety device, the cylinder shall
be removed from the work area.

(e) Fuel gas and oxygen manifolds.

(e)(1) Fue gasand oxygen manifolds shall
bear the name of the substance they containin
letters at least 1-inch high which shall be
either painted on the manifold or on a sign
permanently attached to it.

(e)(2) Fue gasand oxygen manifolds shall
be placed in safe, well ventilated, and
accessiblelocations. They shall not be located
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within enclosed spaces.

(e)(3) Manifold hose connections,
including both ends of the supply hose that
lead to the manifold, shall be such that the
hose cannot be interchanged between fuel gas
and oxygen manifolds and supply header
connections. Adapters shall not be used to
permit the interchange of hose. Hose
connections shall be kept free of grease and
oil.

(e)(4) When not in use, manifold and
header hose connections shall be capped.

(e)(5) Nothing shall be placed on top of a
manifold, when in use, which will damage the
manifold or interfere with the quick closing of
the valves.

(f) Hose.

(1) Fue gashose and oxygen hose shdll
be easily ditinguishable from each other. The
contrast may be made by different colors or by
surface characteristics readily distinguishable
by the sense of touch. Oxygen and fuel gas
hoses shall not be interchangeable. A single
hose having more than one gas passage shall
not be used.

(F)(2) When parallel sections of oxygen
and fud gashose are taped together, not more
than 4 inches out of 12 inches shall be
covered by tape.

(F)(3) All hosein use, carrying acetylene,
oxygen, natural or manufactured fuel gas, or
any gas or substance which may ignite or
enter into combustion, or be in any way
harmful to employees, shall be inspected at
the beginning of each working shift. Defective
hose shall be removed from service.

(f)(4) Hose which has been subject to
flashback, or which shows evidence of severe
wear or damage, shall be tested to twice the
normal pressure to which it is subject, but in
no caselessthan 300 p.s.i. Defective hose, or
hose in doubtful condition, shall not be used.

()(5) Hose couplings shall be of the type
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that cannot be unlocked or disconnected by
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means of agtraight pull without rotary motion.

(f)(6) Boxes used for the storage of gas
hose shall be ventilated.

(f)(7) Hoses, cables, and other equipment
shall be kept clear of passageways, ladders
and stairs.

(9) Torches.

(9)(1) Clogged torch tip openings shall be
cleaned with suitable cleaning wires, drills, or
other devices designed for such purpose.

(9)(2) Torchesin use shall be inspected at
the beginning of each working shift for
lesking shutoff valves, hose couplings, and tip
connections. Defective torches shall not be
used.

(9)(3) Torches shall be lighted by friction
lighters or other approved devices, and not by
matches or from hot work.

(h) Regulators and gauges. Oxygen and
fuel gas pressure regulators, including their
related gauges, shall be in proper working
order whilein use.

(i) Oil and grease hazards. Oxygen
cylindersand fittings shall be kept away from
oil or grease. Cylinders, cylinder caps and
valves, couplings, regulators, hose, and
apparatus shal be kept free from oil or greasy
substances and shall not be handled with oily
hands or gloves. Oxygen shall not be directed
at oily surfaces, greasy clothes, or within a
fuel oil or other storage tank or vessal.

(i) Additional rules. For additional details
not covered in this subpart, applicable
technical portions of American Nationa
Standards Ingtitute, Z49.1-1967, Safety in
Welding and Cutting, shall apply.

8§ 1926.352 - Fire prevention.

(@) When practical, objects to be welded,
cut, or heated shall be moved to adesignated
safe location or, if the objects to be welded,
cut, or heated cannot be readily moved, al
movable fire hazards in the vicinity shall be




§ 1926.400

Subpart K

Electrical - General

taken to a safe place, or otherwise protected.

(b) If the object to be welded, cut, or
heated cannot be moved and if al the fire
hazards cannot be removed, positive means
shall betaken to confine the heat, sparks, and
slag, and to protect the immovable fire
hazards from them.

(c) No welding, cutting, or heating shall
be done where the application of flammable
paints, or the presence of other flammable
compounds, or heavy dust concentrations
creates a hazard.

(d) Suitable fire extinguishing equipment
shall be immediately available in the work
area and shall be maintained in a state of
readiness for instant use.

(e) When the welding, cutting, or heating
operation is such that normal fire prevention
precautions are not sufficient, additional
personnel shall be assigned to guard against
fire while the actua welding, cutting, or
heating operation is being performed, and for
asufficient period of time after completion of
the work to ensure that no possibility of fire
exists. Such personnel shall be instructed as
to the specific anticipated fire hazards and
how thefirefighting equipment provided isto
be used.

(f) When welding, cutting, or heating is
performed on walls, floors, and ceilings, since
direct penetration of sparks or heat transfer
may introduce a fire hazard to an adjacent
area, the same precautions shall be taken on
the opposite side as are taken on the side on
which the welding is being performed.

(9) For the dimination of possiblefirein
enclosed spaces as a result of gas escaping
through leaking or improperly closed torch
valves, the gas supply to the torch shall be
positively shut off at some point outside the
enclosed space whenever the torch is not to
be used or whenever the torch is left
unattended for a substantial period of time,
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such as during the lunch period. Overnight
and & the change of shifts, the torch and hose
shall be removed from the confined space.
Open end fuel gas and oxygen hoses shall be
immediately removed from enclosed spaces
when they are disconnected from the torch or
other gas-consuming device.

(h) Except when the contents are being
removed or transferred, drums, pails, and
other containers which contain or have
contained flammable liquids shall be kept
closed. Empty containers shal be removed to
asdfe area apart from hot work operations or
open flames.

(i) Drums containers, or hollow structures
which have contained toxic or flammable
substances shall, before welding, cutting, or
heating is undertaken on them, either be filled
with water or thoroughly cleaned of such
substances and ventilated and tested. For
welding, cutting and hegting on steel pipelines
containing natural gas, the pertinent portions
of regulations issued by the Department of
Transportation, Office of Pipeline Safety, 49
CFR Pat 192, Minimum Federal Safety
Standards for Gas Pipelines, shall apply.

(j) Before heat is applied to a drum,
container, or hollow structure, a vent or
opening shall be provided for the release of
any built-up pressure during the application of
heat.

Subpart K - Electrical

8§ 1926.400 - Electrical - General.

This subpart addresses electrical safety
requirements that are necessary for the
practical safeguarding of employees involved
in construction work and is divided into four
major divisions and applicable definitions as
follows:

(a)

Installation safety requirements.
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Ingtalation safety requirements are contained
in 1926.402 through 1926.408. Included in
this category are electric equipment and
installations used to provide electric power
and light on jobsites.

(b) Safety-related work practices.
Sofety-related work practices are contained in
1926.416 and 1926.417. In addition to
covering the hazards arising from the use of
electricity at jobsites, these regulations also
cover the hazards arising from the accidental
contact, direct or indirect, by employees with
all energized lines, above or below ground,
passing through or near the jobsite.

(c) Safety-related maintenance and
environmental considerations. Safety-related
mai ntenance and environmental
congderations are contained in 1926.431 and
1926.432.

(d) Safety requirements for special
equipment. Safety requirements for specia
equipment are contained in 1926.441.

(e) Definitions. Definitions applicable to
this Subpart are contained in 1926.449.

§ 1926.402 - Applicability.

(a) Covered. Sections 1926.402 through
1926.408 contain instdlation  safety
requirements for electrical equipment and
installations used to provide electric power
and light at the jobsite. These sections apply
to ingalations, both temporary and
permanent, used on the jobsite; but these
sections do not apply to existing permanent
installations that were in place before the
construction activity commenced.

NOTE: If the eectrical instalation is
made in accordance with the National
Electricadl Code ANSI/NFPA 70-1984,
exclusve of Formal Interpretations and
Tentative Interim Amendments, it will be
deemed to be in compliance with 1926.403
through 1926.408, except for 1926.404(b)(1)
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and 1926.405(a)(2)(ii)(E), (F), (G), and (J).
(b) Not covered. Sections 1926.402
through 1926.408 do not cover installations
used for the generation, transmission, and
distribution of electric energy, including
related communication, metering, control, and
transformation installations. (However, these
regulations do cover portable and
vehicle-mounted generators used to provide
power for equipment used at the jobsite.) See
Subpart V of this Part for the construction of
power distribution and transmission lines.

8§ 1926.403 - General requirements.

(a) Approval. All electrica conductors
and equipment shall be approved.

(b) Examination, installation, and use of
equipment.

(b)(1) Examination. The employer shall
ensure that electrical equipment is free from
recognized hazards that are likely to cause
desth or serious physical harm to employees.
Safety of equipment shall be determined on
the basis of the following considerations:

(b)(2)(i) Suitability for installation and use
in conformity with the provisions of this
subpart. Suitability of equipment for an
identified purpose may be evidenced by
listing, labeling, or certification for that
identified purpose.

(b)(1)(ii) Mechanica strength and
durahility, including, for parts designed to
enclose and protect other equipment, the
adequacy of the protection thus provided.

(b)(2)(iii) Electrical insulation.

(b)(1)(iv) Heating effectsunder conditions
of use.

(b)(1)(v) Arcing effects.

(b)(1)(vi) Classification by type, size,
voltage, current capacity, specific use.

(b)(2)(vii) Other factors which contribute
to the practical safeguarding of employees
using or likely to come in contact with the
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equipment.

(b)(2) Installation and use. Listed,
labeled, or certified eguipment shall be
installed and used in accordance with
instructions included in the listing, labeling,
or certification.

(c) Interrupting rating. Equipment
intended to break current shal have an
interrupting rating a system voltage sufficient
for the current that must be interrupted.

(d) Mounting and cooling of equipment-

(d)(1) Mounting. Electric equipment shall
be firmly secured to the surface on which it is
mounted. Wooden plugs driven into holesin
masonry, concrete, plaster, or similar
materials shall not be used.

(d)(2) Cooling. Electrical equipment
which depends upon the natural circulation of
air and convection principles for cooling of
exposed surfaces shall be installed so that
room air flow over such surfaces is not
prevented by walls or by adjacent installed
equipment. For equipment designed for floor
mounting, clearance between top surfaces and
adjacent surfaces shall be provided to
dissipate rising warm air. Electrica
equipment provided with ventilating openings
shall be installed so that walls or other
obstructions do not prevent the free
circulation of air through the equipment.

(e) Splices. Conductors shall be spliced or
joined with splicing devices designed for the
use or by brazing, welding, or soldering with
afusble meta or alloy. Soldered splices shall
first be so spliced or joined as to be
mechanically and electrically secure without
solder and then soldered. All splices and
joints and the free ends of conductors shall be
covered with an insulation equivalent to that
of the conductors or with an insulating device
designed for the purpose.

(f) Arcing parts. Parts of electric
equipment which in ordinary operation
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produce arcs, sparks, flames, or molten metal
shall be enclosed or separated and isolated
from all combustible material.

(9) Marking. Electrical equipment shall
not be used unless the manufacturer's name,
trademark, or other descriptive marking by
which the organization responsible for the
product may be identified is placed on the
equipment and unless other markings are
provided giving voltage, current, wattage, or
other ratings as necessary. The marking shall
be of sufficient durability to withstand the
environment involved.

(h) Identification of disconnecting means
and circuits. Each disconnecting means
required by this subpart for motors and
appliances shall be legibly marked to indi
cate its purpose, unless located and arranged
so the purpose is evident. Each service,
feeder, and branch circuit, at its disconnecting
means or overcurrent device, shall be legibly
marked to indicate its purpose, unless located
and arranged so the purpose is evident. These
markings shall be of sufficient durability to
withstand the environment involved.

(i) 600 Volts, nominal, or less. This
paragraph applies to equipment operating at
600 volts, nominal, or less.

(i)(1) Working space about electric
equipment. Sufficient access and working
gpace shall be provided and maintained about
all eectric equipment to permit ready and safe
operation and maintenance of such
equipment.

(1)(1)(i) Working clearances. Except as
required or permitted elsewhere in this
subpart, the dimension of the working space
in the direction of access to live parts
operating at 600 volts or less and likely to
reguire examination, adjustment, servicing, or
maintenance while alive shall not be less than
indicated in Table K-1. In addition to the
dimensions shown in Table K-1, workspace
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shall not be less than 30 inches (762 mm)
wide in front of the electric
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TABLE K-1 - Working Clearances

Nominal Minimum clear distance for
voltage to conditions *

round

0-150 3ft? 3ft2 3ft2
150 - 600 3ft? 31t 2 412

* Conditions (a), (b), and (c) are asfollows: [a] Exposed
live parts on one side and no live or grounded parts on
the other side of the working space, or exposed live parts
on both sides effectively guarded by insulating material.
Insulated wire or insulated busbars operating at not over
300 voltsare not considered live parts. [b] Exposed live
partsn one side and grounded parts on the other side. [c]
Exposed live parts on both sides of the workplace [not
guarded as provided in Condition (a)] with the operator
between.

2 Note: For International System of Units (Sl): one
foot=0.3048m.

equipment. Distances shall be measured from
the live parts if they are exposed, or from the
enclosure front or opening if the live parts are
enclosed. Walls constructed of concrete,
brick, or tile are considered to be grounded.
Working space is not required in back of
assemblies such as dead-front switchboards
or motor control centers where there are no
renewable or adjustable parts such as fuses or
switches on the back and where al
connections are accessible from locations
other than the back.

§ 1926.404
protection.

(a) Use and identification of grounded
and grounding conductors.

(a)(1) ldentification of conductors. A
conductor used as a grounded conductor shall
be identifiable and distinguishable from all
other conductors. A conductor used as an
equipment grounding conductor shall be
identifiable and distinguishable from al other
conductors.

(a)(2) Polarity of connections.

Wiring design and

No
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grounded conductor shall be attached to any
terminal or lead so as to reverse designated

polarity.
(a)(3) Use of grounding terminals and
devices. A grounding terminal  or

grounding-type device on a receptacle, cord
connector, or attachment plug shall not be
used for purposes other than grounding.

(b) Branch circuits.

(b)(1) Ground-fault protection.

(b)(2)(i) General. The employer shall use
either ground fault circuit interrupters as
specified in paragraph (b)(1)(ii) of this
section or an assured equipment grounding
conductor program as specified in paragraph
(b)(2)(iii) of this section to protect employees
on congtruction sites. These requirements are
in addition to any other requirements for
equipment grounding conductors.

(b)(1)(ii) Ground-fault circuit
interrupters. All 120-volt, single-phase 15-
and 20-ampere receptacle outlets on
construction sites, which are not a part of the
permanent wiring of the building or structure
and which arein use by employees, shall have
approved ground-fault circuit interrupters for
personnel protection. Receptacles on a
two-wire, single-phase  portable or
vehicleemounted generator rated not more
than 5kV, where the circuit conductors of the
generator are insulated from the generator
frame and all other grounded surfaces, need
not be protected with ground-fault circuit
interrupters.

(b)(2)(iii) Assured equipment grounding
conductor program. The employer shall
establish and implement an assured
equipment grounding conductor program on
construction sites covering al cord sets,
receptacles which are not a part of the
building or structure, and equipment
connected by cord and plug which are
available for use or used by employees. This
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program shall
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comply with the following minimum
requirements:

(b)(1)(iii)(A) A written description of the
program, including the specific procedures
adopted by the employer, shall be available at
the jobsite for inspection and copying by the
Assistant Secretary and any affected
employee.

(b)(1)(iii)(B) The employer shall
designate one or more competent persons (as
defined in 1926.32(f)) to implement the
program.

(b)(1)(iii)(C) Each cord set, attachment
cap, plug and receptacle of cord sets, and any
equipment connected by cord and plug,
except cord sets and receptacles which are
fixed and not exposed to damage, shall be
visualy inspected before each day's use for
external defects, such as deformed or missing
pins or insulation damage, and for indications
of possibleinterna damage. Equipment found
damaged or defective shall not be used until
repaired.

(b)(2)(iii)(D) The following tests shall be
performed on all cord sets, receptacles which
are not a part of the permanent wiring of the
building or structure, and cord- and
plug-connected equipment required to be
grounded:

(1) All equipment grounding conductors
shall be tested for continuity and shall be
electrically continuous.

(2) Each receptacle and attachment cap or
plug shall betested for correct attachment of
the equipment grounding conductor. The
equipment grounding conductor shall be
connected to its proper terminal.

(b)(1)(iii)(E) All required tests shall be
performed:

(1) Beforefirst use;

(2) Before equipment is returned to
service following any repairs;

(3) Before equipment is used after any

89

Wiring design and protection

incident which can be reasonably suspected
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to have caused damage (for example, when a
cord set isrun over); and

(4) At intervals not to exceed 3 months,
except that cord sets and receptacles which
arefixed and not exposed to damage shall be
tested at intervals not exceeding 6 months.

(b)(V)(iii)(F) The employer shall not
make avalable or permit the use by
employees of any equipment which has not
met the requirements of this paragraph
(b)(1)(iii) of this section.

(b)(1)(iii)(G) Tests performed as required
in this paragraph shall be recorded. Thistest
record shdl identify each receptacle, cord set,
and cord- and plug-connected equipment that
passed the test and shall indicate the last date
it was tested or the interval for which it was
tested. Thisrecord shall be kept by means of
logs, color coding, or other effective means
and shall be maintained until replaced by a
more current record. The record shall be
made available on the jobsite for inspection
by the Assistant Secretary and any affected
employee.

(b)(2) Outlet devices. Outlet devices shall
have an ampere rating not |ess than the load to
be served and shal comply with the
following:

(b)(2)(i) Single receptacles. A single
receptacle installed on an individual branch
circuit shdl have an ampere rating of not less
than that of the branch circuit.

(b)(2)(ii)) Two or more receptacles.
Where connected to a branch circuit
supplying two or more receptacles or outlets,
receptacle ratings shall conform to the values
listed in Table K-4.

(b)(2)(iii) Receptacles used for the
connection of motors. The rating of an
attachment plug or receptacle used for cord-
and plug-connection of a motor to a branch
circuit shall not exceed 15 amperes at 125
voltsor 10 amperes at 250 voltsif individual
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overload protection is omitted.

TABLE K-4. - Receptacle Ratings
for Various Size Circuits

Circuit rating Receptacle
amperes rating amperes
15 Not over 15.
20 15 or 20.
30 30.
40 40 or 50.
50 50.

(c)(2)(iii) Clearance from building
openings. Conductors shall have a clearance
of at least 3 feet (914 mm) from windows,
doors, fire escapes, or similar locations.
Conductors run above the top level of a
window are considered to be out of reach
fromthat window and, therefore, do not have
to be 3 feet (914 mm) away.

(c)(1)(iv) Clearance over roofs.
Conductors above roof space accessible to
employeeson foot shdl have a clearance from
the highest point of theroof surface of not less
than 8 feet (2.44 m) vertica clearance for
insulated conductors, not less than 10 feet
(3.05 m) vertical or diagonal clearance for
covered conductors, and not less than 15 feet
(4.57 m) for bare conductors, except that:

(©)(1)(iv)(A) Where the roof spaceisaso
accessible to vehicular traffic, the vertical
clearance shall not be lessthan 18 feet (5.49
m), or

(©)(1)(iv)(B) Where the roof spaceis not
normally accessible to employees on foot,
fully insulated conductors shall have a vertical
or diagonal clearance of not less than 3 feet
(924 mm), or

(©)(1)(iv)(C) Where the voltage between
conductors is 300 volts or less and the roof
has adope of not lessthan 4 inches (102 mm)
in 12 inches (305 mm), the clearance from
roofs shall be at least 3 feet (914 mm), or
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(©)(1)(iv)(D) Where the voltage between
conductors is 300 volts or less and the
conductors do not pass over more than 4 feet
(1.22 m) of the overhang portion of the roof
and they are terminated at a through-the-roof
raceway or support, the clearance from roofs
shall be at least 18 inches (457 mm).

(€)(2) Location of outdoor lamps. Lamps
for outdoor lighting shall be located below all
live conductors, transformers, or other electric
equipment, unless such equipment is
controlled by a disconnecting means that can
be locked in the open position or unless
adequate clearances or other safeguards are
provided for relamping operations.

(d) Services.

(d)(1) Disconnecting means.

(d)(1)(i) General. Means shall be
provided to disconnect all conductors in a
building or other structure from the
service-entrance conductors. The
disconnecting means shal plainly indicate
whether it is in the open or closed position
and shall be installed at areadily accessible
location nearest the point of entrance of the
service-entrance conductors.

(d)(1)(ii) Simultaneous opening of poles.
Each service disconnecting means shall
simultaneoudly disconnect al ungrounded
conductors.

(d)(2) Services over 600 volts, nominal.
The following additional requirements apply
to services over 600 volts, nominal.

(d)(2)(i) Guarding. Service-entrance
conductors installed as open wires shall be
guarded to make them accessible only to
qualified persons.

(d)(2)(ii) Warning signs. Signs warning
of high voltage shal be posted where
unauthorized employees might come in
contact with live parts.

(e) Overcurrent protection.

(e)(1) 600 volts, nominal, or less. The
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following requirements apply to overcurrent
protection of circuits rated 600 volts, nominal,
or less.

(e)(1)(i) Protection of conductors and
equipment. Conductors and equipment shall
be protected from overcurrent in accordance
with their ability to safely conduct current.
Conductors shdl have sufficient ampacity to
carry the load.

(e)(1)(ii) Grounded conductors. Except
for motor-running overload protection,
overcurrent devices shall not interrupt the
continuity of the grounded conductor unless
all conductors of the circuit are opened
simultaneoudly.

(e)(2)(iii) Disconnection of fuses and
thermal cutouts. Except for devices provided
for current-limiting on the supply side of the
service disconnecting means, al cartridge
fuses which are accessible to other than
qualified persons and all fuses and thermal
cutouts on circuits over 150 volts to ground
shall be provided with disconnecting means.
Thisdisconnecting means shall beinstalled so
that the fuse or thermal cutout can be
disconnected from its supply without
disrupting service to equipment and circuits
unrelated to those protected by the
overcurrent device.

(e)(1)(iv) Location in or on premises.
Overcurrent devices shal be readily
accessible. Overcurrent devices shdll not be
located where they could create an employee
safety hazard by being exposed to physica
damage or located in the vicinity of easily
ignitable material.

(e)(1)(v) Arcing or suddenly moving
parts. Fuses and circuit breakers shall be so
located or shielded that employees will not be
burned or otherwise injured by their
operation.

(e)(1)(vi) Circuit breakers.

(e)(1)(vi)(A) Circuit breakers shall clearly
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indicate whether they are in the open (off) or
closed (on) position.
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(e)(1)(vi)(B) Where circuit breaker
handles on switchboards are operated
verticaly rather than horizontally or
rotationdly, the up position of the handle shall
be the closed (on) position.

(e)()(vi)(C) If used as switches in
120-volt, fluorescent lighting circuits, circuit
breakers shall be marked "SWD."

(e)(2) Over 600 volts, nominal. Feeders
and branch circuits over 600 volts, nominal,
shall have short-circuit protection.

(f) Grounding. Paragraphs (f)(1) through
(f)(11) of this section contain grounding
requirements for systems, circuits, and
equipment.

(f)(1) Systems to be grounded. The
following systems which supply premises
wiring shall be grounded:

(H()(i) Three-wire DC systems. All
3-wire DC systems shdll have their neutral
conductor grounded.

(H(1)(ii) Two-wire DC systems. Two-wire
DC systems operating at over 50 volts
through 300 volts between conductors shall
be grounded unless they are rectifier-derived
from an AC system complying with
paragraphs (f)(1)(iii), (A(1)(iv), and (f)(1)(v)
of this section.

(F(1)(iii) AC circuits, less than 50 volts.
AC circuits of less than 50 volts shall be
grounded if they are installed as overhead
conductors outside of buildings or if they are
supplied by transformers and the transformer
primary supply system is ungrounded or
exceeds 150 volts to ground.

(F(1)(iv) AC systems, 50 volts to 1000
volts. AC systems of 50 volts to 1000 volts
shdll be grounded under any of the following
conditions, unless exempted by paragraph
(D) (v) of this section:

(HQ)(iv)(A) If the system can be so
grounded that the maximum voltage to ground
on the ungrounded conductors does not
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(H(D)(iv)(B) If the system is nominaly
rated 480Y/277 volt, 3-phase, 4-wire in
which the neutral is used as a circuit
conductor;

(H(D)(iv)(C) If the system is nominaly
rated 240/120 volt, 3-phase, 4-wirein which
the midpoint of one phase is used as a circuit
conductor; or

(H(D)(iv)(D) If a service conductor is
uninsulated.

(F)(1)(v) Exceptions. AC systems of 50
volts to 1000 volts are not required to be
grounded if the system is separately derived
and is supplied by a transformer that has a
primary voltage rating less than 1000 volts,
provided all of the following conditions are
met:

HQ)(V)(A) The system is used
exclusively for control circuits,

H@Q)(v)(B) The conditions of
maintenance and supervision assure that only
quaified persons will service the installation,

(F(1)(v)(C) Continuity of control power
isrequired, and

(H()(v)(D) Ground detectors are
installed on the control system.

((2) Separately derived systems. Where
paragraph (f)(1) of this section requires
grounding of wiring systems whose power is
derived from generator, transformer, or
converter windings and has no direct
electrical connection, including a solidly
connected grounded circuit conductor, to
supply conductors originating in another
system, paragraph (f)(5) of this section shall
also apply.

(f)(3) Portable and vehicle-mounted
generators.

(F)(3)(i) Portable generators. Under the
following conditions, the frame of a portable
generator need not be grounded and may
serve as the grounding electrode for a system
supplied by the generator:
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(H(3)(i)(A) The generator supplies only
equipment mounted on the generator and/or
cord- and plug-connected equipment through
receptacles mounted on the generator, and

(H(3)(i)(B) The noncurrent-carrying metal
parts of equipment and the equipment
grounding conductor terminals of the
receptacles are bonded to the generator frame.

(F(3)(ii) Vehicle-mounted generators.
Under the following conditions the frame of a
vehicle may serve as the grounding electrode
for a system supplied by a generator located
on thevehicle:

(HR)(ii)(A) The frame of the generator is
bonded to the vehicle frame, and

(F(3)(ii)(B) The generator supplies only
equipment located on the vehicle and/or cord-
and plug-connected equipment through
receptacles mounted on the vehicle or on the
generator, and

(H(3)(ii)(C) The noncurrent-carrying
metal parts of equipment and the equipment
grounding conductor terminals of the
receptacles are bonded to the generator frame,
and

(H(3)(ii)(D) The system complieswith all
other provisions of this section.

(H(3)(iii) Neutral conductor bonding. A
neutral conductor shall be bonded to the
generator frame if the generator is a
component of a separately derived system. No
other conductor need be bonded to the
generator frame.

(f)(4) Conductors to be grounded. For
AC premises wiring systems the identified
conductor shall be grounded.

(F)(5) Grounding connections.

(F(5)(i) Grounded system. For a
grounded system, a grounding electrode
conductor shall be used to connect both the
equipment grounding conductor and the
grounded circuit conductor to the grounding
electrode. Both the equipment grounding
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conductor and the grounding electrode
conductor shall be connected to the grounded
circuit conductor on the supply side of the
service disconnecting means, or on the supply
side of the system disconnecting means or
overcurrent devicesif the system is separately
derived.

(f)(6) Grounding path. The path to

ground from circuits, equipment, and
enclosures shall be permanent and
continuous.

(F)(7) Supports, enclosures, and

equipment to be grounded.

(F)(7)(i) Supports and enclosures for
conductors. Meta cable trays, meta
raceways, and meta enclosures for
conductors shall be grounded, except that:

H()()(A) Metd enclosures such as
sleeves that are used to protect cable
assemblies from physical damage need not be
grounded; and

H(@(@@)(B) Metal enclosures for
conductors added to existing installations of
open wire, knob-and-tube wiring, and
nonmetallic-sheathed cable need not be
grounded if dl of the following conditions are
met:

(H(7)(1)(B)(1) Runs are less than 25 feet
(7.62 m);

(H(M)(1)(B)(2) Enclosures are free from
probable contact with ground, grounded
metal, metal laths, or other conductive
materias, and

(H()(1)(B)(3) Enclosures are guarded
against employee contact.

(F)(7)(ii) Service equipment enclosures.
Metal enclosures for service equipment shall
be grounded.

(F)(7)(iii) Fixed equipment. Exposed
noncurrent-carrying metal parts of fixed
equipment which may become energized shall
be grounded under any of the following
conditions:
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(@) (ii)(A) If within 8 feet (2.44 m)
verticaly or 5 feet (1.52 m) horizontally of
ground or grounded metal objects and subject
to employee contact.
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(F(7)(iii)(B) If located in a wet or damp
location and subject to employee contact.

(F(7)(iii)(C) If in electrical contact with
metal.

(A(@)(iii)(E) If supplied by a metal-clad,
metal-sheathed, or grounded metal raceway
wiring method.

(A7) (iii)(F) If equipment operates with
any termina at over 150 volts to ground;
however, the following need not be grounded:

(O () (iii)(F)(1) Enclosures for switches or
circuit breakers used for other than service
equipment and accessible to qualified persons
only;

O@ai(F)(2) Meta frames of
electrically heated appliances which are
permanently and effectively insulated from
ground; and

(H)(7)(iii)(F)(3) The cases of distribution
apparatus such astransformers and capacitors
mounted on wooden poles a a height
exceeding 8 feet (2.44 m) above ground or
gradelevel.

(F)(7)(iv) Equipment connected by cord
and plug. Under any of the conditions
described in paragraphs (f)(7)(iv)(A) through
B()(v)(C) of this section, exposed
noncurrent-carrying metal parts of cord- and
plug-connected equipment which may
become energized shall be grounded:

O (@) (iv)(A) If in ahazardous (classified)
location (see 1926.407).

H(7)(iv)(B) If operated at over 150 volts
to ground, except for guarded motors and
metd frames of electrically heated appliances
if the appliance frames are permanently and
effectively insulated from ground.

H(™)(iv)(C) If the equipment is one of the
types listed in paragraphs (f)(7)(iv)(C)(1)
through (f)(7)(iv)(C)(5) of this section.
However, even though the equipment may
be one of these types, it
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need not be grounded if it is exempted by
paragraph (f)(7)(iv)(C)(6).

(1) Hand held motor-operated tools;

(2) Cord- and plug-connected equipment
used in damp or wet locations or by
employees standing on the ground or on metal
floors or working inside of metal tanks or
boilers;

(3) Portable and mobile X-ray and
associated equipment;

(4) Tools likely to be used in wet and/or
conductive locations;

(5) Portable hand lamps.

(6) Tools likely to be used in wet and/or
conductive locations need not be grounded if
supplied through anisolaing transformer with
an ungrounded secondary of not over 50 voalts.
Listsed or labeled portable tools and
appliances protected by a system of double
insulation, or its equivalent, need not be
grounded. If such a system is employed, the
equipment shall be distinctively marked to
indicate that the tool or appliance utilizes a
system of double insulation.

(F)(7)(v) Nonelectrical equipment. The
metal parts of the following nonelectrical
equipment shall be grounded: Frames and
tracks of electrically operated cranes, frames
of nonelectrically driven elevator cars to
which electric conductors are attached;
hand-operated metal shifting ropes or cables
of dectric elevators, and metal partitions, grill
work, and similar metal enclosures around
equipment of over IkV between conductors.

(F)(8) Methods of grounding equipment.

(H(8)(1)) With circuit conductors.
Noncurrent-carrying metal parts of fixed
equipment, if required to be grounded by this
subpart, shall be grounded by an equipment
grounding conductor which is contained
within the same raceway, cable, or cord, or
runs with or encloses the circuit conductors.
For DC circuits only, the equip-
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ment grounding conductor may be run
separately from the circuit conductors.

(F(8)(ii) Grounding conductor. A
conductor used for grounding fixed or
movable equipment shall have capacity to
conduct sefely any fault current which may be
imposed on it.

(F(8)(iii) Equipment  considered
effectively grounded. Electric equipment is
considered to be effectively grounded if it is
secured to, and in electrical contact with, a
metd rack or structure that is provided for its
support and the metal rack or structure is
grounded by the method specified for the
noncurrent-carrying metal parts of fixed
equipment in paragraph (f)(8)(i) of this
section. Metal car frames supported by metal
hoisting cables attached to or running over
metd sheaves or drums of grounded elevator
machines are also considered to be effectively
grounded.

((9) Bonding. If bonding conductors are
used to assure electrical continuity, they shall
have the capacity to conduct any fault current
which may beimposed.

(F)(10) Made electrodes. If made
electrodes are used, they shall be free from
nonconductive coatings, such as paint or
enamel; and, if practicable, they shal be
embedded below permanent moisture level. A
single electrode consisting of a rod, pipe or
plate which has aresistance to ground greater
than 25 ohms shall be augmented by one
additiona electrode installed no closer than 6
feet (1.83 m) to the first electrode.

§ 1926.405 - W.iring methods,
components, and equipment for
general use.

(a) Wiring methods. The provisions of
this paragraph do not apply to conductors
which form anintegra part of equipment such
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as motors, controllers, motor control centers
and like equipment.
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(a)(1) General requirements.

(a)(1)(i) Electrical continuity of metal
raceways and enclosures. Metal raceways,
cable armor, and other metal enclosures for
conductors shall be metalically joined
together into a continuous electric conductor
and shdl be so connected to al boxes,
fittings, and cabinets as to provide effective
electrical continuity.

(a)(1)(ii) Wiring in ducts. No wiring
systemsof any type shall be installed in ducts
used to transport dust, loose stock or
flammable vapors. No wiring system of any
type shall be installed in any duct used for
vgpor removal or in any shaft containing only
such ducts.

(a)(2) Temporary wiring.

(a)(2)(i) Scope. The provisions of
paragraph (a)(2) of this section apply to
temporary electrical power and lighting
wiring methods which may be of aclassless
than would be required for a permanent
ingtalation. Except as specifically modified in
paragraph (8)(2) of this section, all other
requirements of this subpart for permanent
wiring shall apply to temporary wiring
installations. Temporary wiring shall be
removed immediately upon completion of
construction or the purpose for which the
wiring wasingtalled.

(@)(2)(ii) General
temporary wiring.

(2)(2)(ii)(A) Feeders shdll originate in a
distribution center. The conductors shall be
run as multiconductor cord or cable
assemblies or within raceways; or, where not
subject to physical damage, they may be run
as open conductors on insulators not more
than 10 feet (3.05 m) apart.

(@)(2)(ii)(B) Branch circuits shall
originate in a power outlet or panelboard.
Conductors shall be run as multiconductor
cord or cable assemblies or open conductors,

requirements for
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or shal be run in raceways. All conductors
shall be protected by overcurrent devices at
their ampacity. Runs of open conductors shall
be located where the conductors will not be
subject to physical damage, and the
conductors shall be fastened at intervals not
exceeding 10 feet (3.05 m). No branch-circuit
conductors shal be laid on the floor. Each
branch circuit that supplies receptacles or
fixed eguipment shall contain a separate
equipment grounding conductor if the branch
circuit is run as open conductors.

(2)(2)(ii)(C) Receptacles shall be of the
grounding type. Unlessingalled in a complete
metallic raceway, each branch circuit shall
contain a separate equipment grounding
conductor, and all receptacles shal be
electrically connected to the grounding
conductor. Receptacles for uses other than
temporary lighting shall not be installed on
branch circuits which supply temporary
lighting. Receptacles shal not be connected to
the same ungrounded conductor of multiwire
circuits which supply temporary lighting.

(a)(2)(ii)(D) Disconnecting switches or
plug connectors shall be installed to permit
the disconnection of dal ungrounded
conductors of each temporary circuit.

(2)(2)(ii))(E) All lamps for genera
illumination shall be protected from
accidental contact or breakage. Metal-case
sockets shall be grounded.

(@)()(ii)(F) Temporary lights shall not be
suspended by their electric cords unless cords
and lights are designed for this means of
suspension.

(@)(2)(i)(G) Portable electric lighting
used in wet and/or other conductive locations,
as for example, drums, tanks, and vessels,
shall be operated a 12 volts or less. However,
120-volt lights may be used if protected by a
ground-fault circuit interrupter.

@@)(ii)(H) A box shdl be used
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wherever a change is made to a raceway
system or a cable system which is metal clad
or metal sheathed.

(2)(2)(ii)(1) Flexible cords and cables
shal be protected from damage. Sharp
corners and projections shall be avoided.
Flexible cords and cables may pass through
doorways or other pinch points, if protection
is provided to avoid damage.

(@)(2)(ii)(J) Extension cord sets used with
portable eectric tools and appliances shall be
of three-wire type and shall be designed for
hard or extra-hard usage. Flexible cords used
with temporary and portable lights shall be
designed for hard or extra-hard usage.

NOTE: The Nationa Electrical Code,
ANSI/NFPA 70, in Article 400, Table 400-4,
lists various types of flexible cords, some of
which are noted as being designed for hard or
extra-hard usage. Examples of these types of
flexible cords include hard
service cord (types S, ST, SO, STO) and
junior hard service cord (types SJ, SJO, SJT,
SJTO).

(a)(2)(iii) Guarding. For temporary
wiring over 600 volts, nominal, fencing,
barriers, or other effective means shall be
provided to prevent access of other than
authorized and qualified personnel.

(b) Cabinets, boxes, and fittings.

(b)(1) Conductors entering boxes,
cabinets, or fittings. Conductors entering
boxes, cabinets, or fittings shall be protected
from abrasion, and openings through which
conductors enter shall be effectively closed.
Unused openings in cabinets, boxes, and
fittings shall also be effectively closed.

(b)(2) Covers and canopies. All pull
boxes, junction boxes, and fittings shall be
provided with covers. If metal covers are
used, they shall be grounded. In energized
installations each outlet box shal have a
cover, faceplate, or fixture canopy. Covers of
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outlet boxes having holes through which
flexible cord pendants pass shall be provided
with bushings designed for the purpose or
shall have smooth, well-rounded surfaces on
which the cords may bear.

(d) Switchboards and panelboards.
Switchboards that have any exposed live parts
shall be located in permanently dry locations
and accessible only to qualified persons.
Panelboards shall be mounted in cabinets,
cutout boxes, or enclosures designed for the
purpose and shall be dead front. However,
panelboards other than the dead front
external ly-operable type are permitted where
accessible only to qualified persons. Exposed
blades of knife switches shall be dead when
open.

(e) Enclosures for damp or wet locations.

(e)(1) Cabinets, fittings, and boxes.
Cabinets, cutout boxes, fittings, boxes, and
panelboard enclosures in damp or wet
locations shall be installed so as to prevent
moisture or water from entering and
accumulating within the enclosures. In wet
locations the enclosures shall  be
weatherproof.

(e)(2) Switches and circuit breakers.
Switches, circuit breakers, and switchboards
ingaled in wet locations shall be enclosed in
weatherproof enclosures.

(f) Conductors for general wiring. All
conductors used for general wiring shall be
insulated unless otherwise permitted in this
Subpart. The conductor insulation shall be of
a type that is suitable for the voltage,
operating temperature, and location of use.
Insulated conductors shall be distinguishable
by appropriate color or other means as being
grounded conductors, ungrounded conductors,
or equipment grounding conductors.



Subpart K

§ 1926.405

Electrical

(9) Flexible cords and cables.

(9)(1) Use of flexible cords and cables.

(9)(1)(i) Permitted uses. Flexible cords
and cables shall be suitable for conditions of
use and location. Flexible cords and cables
shdll be used only for:

(A) Pendants,

(B) Wiring of fixtures,

(C) Connection of portable lamps or
appliances;

(D) Elevator cables;

(E) Wiring of cranes and hoists;

(F) Connection of stationary equipment to
facilitate their frequent interchange;

(G) Prevention of the transmission of
noise or vibration; or

(H) Appliances where the fastening means
and mechanical connections are designed to
permit removal for maintenance and repair.

(9)(1)(ii) Attachment plugs for cords. If
used as permitted in paragraphs (g)(1)(i)(C),
@@@)(F), or (@)(D)()(H) of this section, the
flexible cord shall be equipped with an
attachment plug and shall be energized from
areceptacle outlet.

(9)()(iii)  Prohibited uses. Unless
necessary for a use permitted in paragraph
(9)(D)(i) of this section, flexible cords and
cables shall not be used:

(A) Asasubstitute for the fixed wiring of
astructure;

(B) Where run through holes in walls,
ceilings, or floors;

(C) Where run through doorways,
windows, or similar openings, except as
permitted in paragraph (a)(2)(ii)(1) of this
section;

(D) Where attached to building surfaces;
or

(E) Where concedled behind building
walls, ceilings, or floors.

(9)(2) Identification, splices, and
terminations.
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(9)(2)(i) Identification. A conductor of a
flexible cord or cable that is used as a
grounded conductor or an equipment
grounding conductor shall be distinguishable
from other conductors.

(9)(2)(ii) Marking. Type SJ, SJO, SJT,
SJTO, S, SO, ST, and STO cords shdll not be
used unless durably marked on the surface
with the type designation, size, and number of
conductors.

(9)(2)(iii) Splices. Flexible cords shall be
used only in continuous lengths without splice
or tap. Hard service flexible cords No. 12 or
larger may be repaired if spliced so that the
splice retains the insulation, outer sheath
properties, and usage characteristics of the
cord being spliced.

(9)(2)(iv) Strain relief. Flexible cords
shall be connected to devices and fittings so
that strain relief is provided which will
prevent pull from being directly transmitted to
joints or terminal screws.

(9)(2)(v) Cords passing through holes.
Flexible cords and cables shall be protected
by bushings or fittings where passing through
holes in covers, outlet boxes, or similar
enclosures.

(i) Fixture wires.

(i)(1) General. Fixture wires shall be
suitable for the voltage, temperature, and
location of use. A fixture wire which is used
as agrounded conductor shall beidentified.

(1)(2) Uses permitted. Fixture wires may
be used:

(H)(2)(i) For insalation in lighting,
fixtures and in similar equipment where
enclosed or protected and not subject to
bending or twisting in use; or

(i)(2)(ii) For connecting lighting fixtures
to the branch-circuit conductors supplying the
fixtures,

(1)(3) Uses not permitted. Fixture wires
shall not be used as branch-circuit conduc-

Electrical

tors except as permitted for Class 1
power-limited circuits.

(1) Equipment for general use.

(N(1) Lighting fixtures, lampholders,
lamps, and receptacles.

(1)(L)(i) Live parts. Fixtures, lampholders,
lamps, rosettes, and receptacles shall have no
live parts normally exposed to employee
contact. However, rosettes and cleat-type
lampholders and receptacles located at least 8
feet (244 m) above the floor may have
exposed parts.

(1 (1)(ii) Support. Fixtures, lampholders,
rosettes, and receptacles shall be securely
supported. A fixture that weighs more than 6
pounds (2.72 kg) or exceeds 16 inches (406
mm) in any dimension shall not be supported
by the screw shell of alampholder.

(1)(L)(iii) Portable lamps. Portable lamps
shall be wired with flexible cord and an
attachment plug of the polarized or grounding
type. If the portable lamp uses an
Edison-based lampholder, the grounded
conductor shall be identified and attached to
the screw shell and the identified blade of the
attachment plug. In addition, portable
handlamps shall comply with the following:

(HQ)(ii)(A) Metal shell, paperlined
lampholders shall not be used;

()(@)(ii)(B) Handlamps shal be
equipped with a handle of molded
composition or other insulating material;

()(@)(iii)(C) Handlamps shal be
equipped with a substantial guard attached to
the lampholder or handle;

()()(iii)(D) Metalic guards shall be
grounded by the means of an equipment
grounding conductor run within the power
supply cord.

(1(1)(iv) Lampholders. Lampholders of
the screw-shell type shall be installed for use
as lampholders only. Lampholders
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installed in wet or damp locations shall be of
the weatherproof type.

(J)(1)(v) Fixtures. Fixtures installed in
wet or damp locations shall be identified for
the purpose and shall be installed so that
water cannot enter or accumulate in
wireways, lampholders, or other electrical
parts.

(1)(2) Receptacles, cord connectors, and
attachment plugs (caps).

(1)(2)(i) Configuration. Receptacles, cord
connectors, and attachment plugs shall be
constructed so that no receptacle or cord
connector will accept an attachment plug with
adifferent voltage or current rating than that
for which the device isintended. However, a
20-ampere T-sdlot  receptacle or cord
connector may accept a 15-ampere
attachment plug of the same voltage rating.
Receptacles connected to circuits having
different voltages, frequencies, or types of
current (ac or dc) on the same premises shall
be of such design that the attachment plugs
used on these circuits are not interchangeable.

(J)(2)(ii) Damp and wet locations. A
receptacleinstalled in awet or damp location
shall be designed for the location.

(1)(3) Appliances.

(1)(3)(i) Live parts. Appliances, other than
those in which the current-carrying parts at
high temperatures are necessarily exposed,
shall have no live parts normally exposed to
employee contact.

(1)(3)(ii) Disconnecting means. A means
shall be provided to disconnect each
appliance.

(1)(3)(iii) Rating. Each appliance shall be
marked with itsrating in volts and amperes or
volts and watts.

8§ 1926.416 - General requirements.
(a) Protection of employees.
(2)(1) No employer shall permit an

General requirements

employee to work in such proximity to any
part of an electric power circuit that the
employee could contact the electric power
circuit in the course of work, unless the
employee is protected against electric shock
by deenergizing the circuit and grounding it or
by guarding it effectively by insulation or
other means.

(@)(2) In work areas where the exact
location of underground el ectric powerlinesis
unknown, employees using jack-hammers,
bars, or other hand tools which may contact a
line shal be provided with insulated
protective gloves.

(a)(3) Before work is begun the employer
shal ascertain by inquiry or direct
observation, or by instruments, whether any
part of an energized electric power circuit,
exposed or concealed, is so located that the
performance of the work may bring any
person, tool, or machine into physica or
electrical contact with the electric power
circuit. The employer shall post and maintain
proper warning signs where such a circuit
exists. The employer shall advise employees
of the location of such lines, the hazards
involved, and the protective measures to be
taken.

(b) Passageways and open spaces.

(b)(1) Barriersor other means of guarding
shall be provided to ensure that workspace for
electrical equipment will not be used as a
passageway during periods when energized
parts of electrical equipment are exposed.

(b)(2) Working spaces, walkways, and
similar locations shall be kept clear of cords
so as not to create a hazard to employees.

(c) Load ratings. In existing installations,
no changesin circuit protection shall be made
to incresse the load in excess of the load
rating of the circuit wiring.

(d) Fuses. When fuses are installed or
removed with one or both terminas
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energized, specia tools insulated for the raceways, cable armor, boxes, cable

voltage shall be used.

(e) Cords and cables.

(e)(1) Worn or frayed electric cords or
cables shall not be used.

(e)(2) Extension cords shal not be
fastened with staples, hung from nails, or
suspended by wire.

§ 1926.417 - Lockout and tagging of
circuits.

(a) Controls. Controls that are to be
deactivated during the course of work on
energized or deenergized equipment or
circuits shall be tagged.

(b) Equipment and circuits. Equipment or
circuitsthat are deenergized shall be rendered
inoperative and shall have tags attached at all
points where such equipment or circuits can
be energized.

(c) Tags. Tags shall be placed to identify
plainly the equipment or circuits being
worked on.

§ 1926432 -  Environmental
deterioration of equipment.

(a) Deteriorating agents.

(a)(1) Unless identified for use in the
operating environment, no conductors or
equipment shall be located:

(i) In damp or wet locations;

(i) Where exposed to gases, fumes,
vapors, liquids, or other agents having a
deteriorating effect on the conductors or
equipment; or

(iii) Where exposed to excessive
temperatures.

(a)(2) Control equipment, utilization
equipment, and busways approved for usein
dry locations only shall be protected against
damage from the weather during building
construction.

(b) Protection against corrosion. Metal

sheathing, cabinets, elbows, couplings,
fittings, supports, and support hardware shall
be of materias appropriate for the
environment in which they are to be installed.

§ 1926.449 - Definitions applicable to
this subpart.

Thedefinitions given in this section apply
to the terms used in Subpart K. The
definitions given here for "approved" and
"qudified person" apply, instead of the
definitions given in 1926.32, to the use of
these termsin Subpart K.

Acceptable. Aninstallation or egquipment
is acceptable to the Assistant Secretary of
Labor, and approved within the meaning of
this Subpart K: (a) If it is accepted, or
certified, or listed, or labeled, or otherwise
determined to be safe by a qualified testing
laboratory capable of determining the
suitability of materials and equipment for
installation and use in accordance with this
gtandard; or (b) With respect to an installation
or equipment of a kind which no qualified
testing laboratory accepts, certifies, lists,
labels, or determines to be safe, if it is
inspected or tested by another Federal agency,
or by a State, municipal, or other loca
authority  responsible  for  enforcing
occupationd sfety provisions of the National
Electricd Code, and found in compliance with
those provisions.

Accepted. Aningtalation is "accepted" if
it has been ingpected and found to be safe by
aqudlified testing laboratory.

Accessible. (As applied to wiring
methods.) Capable of being removed or
exposed without damaging the building
gructure or finish, or not permanently closed
in by the structure or finish of the building.
(See"concealed" and "exposed.")

Accessible. (As applied to equipment.)
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Admitting close approach; not guarded by
locked doors, elevation, or other effective
means. (See "Readily accessible.")

Definitions applicable to this subpart

Ampacity. The current in amperes a
conductor can carry continuously under the
conditions of use without exceeding its
temperature rating.

Appliances.  Utilization  equipment,
generdly other than industrial, normally built
in standardized sizes or types, which is
insgtalled or connected as a unit to perform one
or more functions.

Approved. Acceptable to the authority
enforcing this Subpart. The authority
enforcing this Subpart is the Assistant
Secretary of Labor for Occupational Safety
and Hedth. The definition of "acceptable’
indicates what is acceptable to the Assistant
Secretary of Labor, and therefore approved
within the meaning of this Subpart.

Attachment plug (Plug cap)(Cap). A
device which, by insertion in a receptacle,
establishes  connection  between  the
conductors of the attached flexible cord and
the conductors connected permanently to the
receptacle.

Automatic. Self-acting, operating by its
own mechanism when actuated by some
impersona influence, as for example, a
change in current strength, pressure,
temperature, or mechanical configuration.

Bare conductor. See " Conductor."

Bonding. The permanent joining of
metalic parts to form an electricaly
conductive path which will assure electrical
continuity and the capacity to conduct safely
any current likely to be imposed.

Bonding jumper. A reliable conductor to
assure the required electrical conductivity
between meta parts required to be electrically
connected.

Branch circuit. The circuit conductors
between the fina overcurrent device
protecting the circuit and the outlet(s).

Building. A structure which stands aone
or which is cut off from adjoining structures
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by fire wals with al openings therein
protected by approved fire doors.

Cabinet. An enclosure designed either for
aurface or flush mounting, and provided with
a frame, mat, or trim in which a swinging
door or doors are or may be hung.

Certified. Equipment is"certified" if it: (a)
Has been tested and found by a qualified
testing laboratory to meet applicable test
standards or to be safe for use in a specified
manner, and (b) Is of akind whose
production is periodically inspected by a
quaified testing laboratory. Certified
equipment must bear a label, tag, or other
record of certification.

Circuit breaker - (a) (600 volts nominal,
or less.) A device designed to open and close
acircuit by nonautomatic means and to open
the circuit automatically on a predetermined
overcurrent without injury to itself when
properly applied within itsrating.

(b) Class IlI, Division 2. A Class Il,
Divison 2 location isalocation in which: (1)
Combustible dust will not normaly be in
suspensionintheair in quantities sufficient to
produce explosive or ignitable mixtures, and
dust accumulations are normally insufficient
to interfere with the norma operation of
electrical equipment or other apparatus; or (2)
Dust may be in suspension in the air as a
result of infrequent mafunctioning of
handling or processing equipment, and dust
accumulations resulting therefrom may be
ignitable by abnormal operation or failure of
electrical equipment or other apparatus.

NOTE: This classfication includes
locations where dangerous concentrations of
suspended dust would not be likely but where
dust accumulations might form on or in the
vicinity of electric equipment. These areas
may contain equipment from which
appreciable quantities of dust would escape
under abnormal operating conditions or be
adjacent to aClass Il Division 1 location, as
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into suspension under abnormal operating
conditions.

Class Il locations. Class |11 locetions are
those that are hazardous because of the
presence of easily ignitable fibers or flyings
but in which such fibers or flyings are not
likely to be in suspension in the air in
quantities sufficient to produce ignitable
mixtures. Class 111 locations include the
following:

(@) Class Ill, Division 1. A Class lll,
Division 1 location is a location in which
easily ignitable fibers or materials producing
combugtible  flyings ae  handled,
manufactured, or used.

NOTE: Easily ignitable fibers and flyings
include rayon, cotton (including cotton linters
and cotton waste), sisal or henequen, istle,
jute, hemp, tow, cocoa fiber, oakum, baled
waste kapok, Spanish moss, excelsior,
sawdust, woodchips, and other material of
similar nature.

(b) Class lll, Division 2. A Class Ill,
Division 2 location is a location in which
easily ignitable fibers are stored or handled,
except in process of manufacture.

Collector ring. A collector ring is an
assembly of dip rings for transferring
electricd energy from a dationary to a
rotating member.

Concealed. Rendered inaccessible by the
structure or finish of the building. Wires in
conceded raceways are considered concesl ed,
even though they may become accessible by
withdrawing them. [See "Accessible. (As
applied to wiring methods.)"]

Conductor - (8) Bare. A conductor having
no covering or eectrical insulation
whatsoever. (b) Covered. A conductor
encased within material of composition or
thickness that is not recognized as electrical
insulation. (c) Insulated. A conductor encased
within material of composition and thickness

Electrical

that is recognized as electrical insulation.

Controller. A device or group of devices
that serves to govern, in some predetermined
manner, the electric power delivered to the
apparatus to which it is connected.

Covered conductor. See " Conductor."

Cutout. (Over 600 volts, nominal.) An
assembly of a fuse support with either a
fuseholder, fuse carrier, or disconnecting
blade. The fuseholder or fuse carrier may
include a conducting element (fuse link), or
may act as the disconnecting blade by the
inclusion of anonfusible member.

Cutout box. An enclosure designed for
surface mounting and having swinging doors
or covers secured directly to and telescoping
with the walls of the box proper. (See
"Cabinet.")

Damp location. See"L ocation."

Dead front. Without live parts exposed to
a person on the operating side of the
equipment.

Device. A unit of an electrical system
which is intended to carry but not utilize
electric energy.

Disconnecting means. A device, or group

of devices, or other means by which the
conductors of a circuit can be disconnected
from their source of supply.
Disconnecting (or Isolating) switch. (Over
600 volts, nominal.) A mechanical switching
device used for isolating a circuit or
equipment from a source of power.

Dry location. See"Location."

Enclosed. Surrounded by a case, housing,
fence or walls which will prevent persons
from accidentally contacting energized parts.

Enclosure. The case or housing of
apparatus, or the fence or walls surrounding
an ingtalation to prevent personnel from
accidentally contacting energized parts, or to
protect the equipment from physical damage.

Equipment. A generd term including
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material, fittings, devices, appliances,
fixtures, gpparatus, and the like, used as a part
of, or in connection with, an electrica
installation.

Exposed. (As applied to wiring methods.)
On or attached to the surface or behind panels
designed to allow access. [See "Accessible.
(Asapplied to wiring methods.)"]

Exposed. (For the purposes of
1926.408(d), Communications systems.)
Where the circuit isin such a position that in
case of falure of supports or insulation,
contact with another circuit may result.

Externally operable. Capable of being
operated without exposing the operator to
contact with live parts.

Feeder. All circuit conductors between the
service equipment, or the generator
switchboard of an isolated plant, and the final
branch-circuit overcurrent device.

Festoon lighting. A string of outdoor
lights suspended between two points more
than 15 feet (4.57 m) apart.

Fitting. An accessory such as a locknut,
bushing, or other part of awiring system that
isintended primarily to perform amechanical
rather than an electrical function.

Ground. A conducting connection,
whether intentional or accidental, between an
electrica circuit or equipment and the earth,
or to some conducting body that serves in
place of the earth.

Grounded. Connected to earth or to some
conducting body that serves in place of the
earth.

Grounded conductor. A system or circuit
conductor that isintentionally grounded.

Grounding conductor. A conductor used
to connect equipment or the grounded circuit
of awiring system to a grounding el ectrode or
electrodes.

Grounding conductor, equipment. The
conductor used to  connect the

Definitions applicable to this subpart

noncurrent-carrying metal parts of equipment,
raceways, and other enclosures to the system
grounded conductor and/or the grounding
electrode conductor at the service equipment
or a the source of a separately derived
system.

Grounding electrode conductor. The
conductor used to connect the grounding
electrode to the equipment grounding
conductor and/or to the grounded conductor
of the circuit at the service equipment or at
the source of a separately derived system.

Ground-fault circuit interrupter. A device
for the protection of personnd that functions
to deenergize a circuit or portion thereof
within an established period of time when a
curent to ground exceeds some
predetermined value that is less than that
required to operate the overcurrent protective
device of the supply circuit.

Guarded. Covered, shielded, fenced,
enclosed, or otherwise protected by means of
suitable covers, casings, barriers, rails,
screens, mats, or platforms to remove the
likelihood of approach to a point of danger or
contact by persons or objects.

Hoistway. Any shaftway, hatchway, well
hole, or other vertical opening or space in
which an elevator or dumbwaiter is designed
to operate.

Identified (conductors or terminals).
Identified, as used in reference to a conductor
or its terminal, means that such conductor or
terminal can be recognized as grounded.

Identified (for the use). Recognized as
suitable for the specific purpose, function,
use, environment, application, etc. where
described as a requirement in this standard.
Suitability of equipment for a specific
purpose, environment, or application is
determined by a qualified testing laboratory
where such identification includes labeling or
listing.
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Isolated. Not reedily accessible to persons
unless specia means for access are used.

Electrical

Isolated power system. A system
comprising an isolating transformer or its
equivalent, a line isolation monitor, and its
ungrounded circuit conductors.

Labeled. Equipment or materialsto which
has been attached a label, symbol or other
identifying mark of a qualified testing
laboratory which indicates compliance with
appropriate standards or performance in a
specified manner.

Lighting outlet. An outlet intended for the
direct connection of alampholder, alighting
fixture, or a pendant cord terminating in a
lampholder.

Listed. Equipment or materialsincluded in
a list published by a qualified testing
laboratory whose listing states either that the
equipment or material meets appropriate
standards or has been tested and found
suitable for use in a specified manner.

Location - () Damp location. Partially
protected locations under canopies, marquees,
roofed open porches, and like locations, and
interior locations subject to moderate degrees
of moigture, such as some basements. (b) Dry
location. A location not normally subject to
dampness or wetness. A location classified as
dry may be temporarily subject to dampness
or wetness, asin the case of a building under
congtruction. (c) Wet location. Installations
underground or in concrete slabs or masonry
indirect contact with the earth, and locations
subject to saturation with water or other
liquids, such as locations exposed to weather
and unprotected.

Motor control center. An assembly of one
or more enclosed sections having acommon
power bus and principally containing motor
control units.

Outlet. A point on the wiring system at
which current is taken to supply utilization
equipment.

Overcurrent. Any current in excess of the
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rated current of equipment or the ampacity of
aconductor. It may result from overload (see
definition), short circuit, or ground fault. A
current in excess of rating may be
accommodated by certain equipment and
conductors for a given set of conditions.
Hencetherulesfor overcurrent protection are
specific for particular situations.

Overload. Operation of eguipment in
excess of normal, full load rating, or of a
conductor in excess of rated ampacity which,
when it persgtsfor a sufficient length of time,
would cause damage or dangerous
overhedting. A fault, such as a short circuit or
ground fault, is not an overload. (See
"Overcurrent.")

Panelboard. A single panel or group of
panel units designed for assembly in the form
of asingle panel; including buses, automatic
overcurrent devices, and with or without
switches for the control of light, heat, or
power circuits, designed to be placed in a
cabinet or cutout box placed in or against a
wall or partition and accessible only from the
front. (See " Switchboard.")

Power outlet. An enclosed assembly
which may include receptacles, circuit
breakers, fuseholders, fused switches, buses
and watt-hour meter mounting means,
intended to serve as a means for distributing
power required to operate mobile or
temporarily installed equipment.

Premises wiring system. That interior and
exterior wiring, including power, lighting,
control, and signa circuit wiring together
with al of its associated hardware, fittings,
and wiring devices, both permanently and
temporarily installed, which extends from the
load end of the service drop, or load end of
the service lateral conductors to the outlet(s).
Such wiring does not include wiring internal
to appliances, fixtures, motors, controllers,
motor control centers, and similar equipment.
Qualified person. One familiar with the

Definitions applicable to this subpart

construction and operation of the equipment
and the hazards involved.

Raceway. A channel designed expressly
for holding wires, cables, or bushars, with
additional functions as permitted in this
subpart. Raceways may be of metal or
insulating material, and the term includes
rigid metal conduit, rigid nonmetallic conduit,
intermediate metal conduit, liquidtight
flexible meta conduit, flexible metallic
tubing, flexible metal conduit, electrica
metdlic tubing, underfloor raceways, cellular
concrete floor raceways, cellular metd floor
raceways, surface raceways, wireways, and
busways.

Readily accessible. Capable of being
reached quickly for operation, renewal, or
inspections, without requiring those to whom
ready access is requisite to climb over or
remove obstacles or to resort to portable
ladders, chairs, etc. (See"Accessible.")

Receptacle. A receptacle is a contact
device installed a the outlet for the
connection of a single attachment plug. A
single receptacle is a single contact device
with no other contact device on the same
yoke. A multiple receptacleisasingle device
containing two or more receptacles.

Receptacle outlet. An outlet where one or
more receptacles are installed.

Remote-control circuit. Any electric
circuit that controls any other circuit through
arelay or an equivalent device.

Sealable equipment. Equipment enclosed
in a case or cabinet that is provided with a
means of sealing or locking so that live parts
cannot be made accessible without opening
the enclosure. The equipment may or may not
be operable without opening the enclosure.

Separately derived system. A premises
wiring system whose power is derived from
generator, transformer, or converter windings
and has no direct electrical connection,
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Electrical

induding asolidly connected grounded circuit
conductor, to supply conductors originating in
another system.

Service. The conductors and equipment
for delivering energy from the electricity
supply system to the wiring system of the
premises served.

Service  conductors. The supply
conductorsthat extend from the street main or
from transformersto the service equipment of
the premises supplied.

Service drop. The overhead service
conductors from the last pole or other aeria
support to and including the splices, if any,
connecting to the service-entrance conductors
at the building or other structure.

Service-entrance conductors, overhead
system. The service conductors between the
terminas of the service equipment and a point
usualy outside the building, clear of building
walls, where joined by tap or splice to the
service drop.

Service-entrance conductors,
underground system. The service conductors
between the terminals of the service
equipment and the point of connection to the
service lateral. Where service equipment is
located outside the building walls, there may
be no service-entrance conductors, or they
may be entirely outside the building.

Service equipment. The necessary
equipment, usualy consisting of a circuit
breaker or switch and fuses, and their
accesories, located near the point of entrance
of supply conductors to a building or other
structure, or an otherwise defined area, and
intended to constitute the main control and
means of cutoff of the supply.

Service raceway. The raceway that
encloses the service-entrance conductors.

Signaling circuit. Any electric circuit that
energizes signaling equipment.

Switchboard. A large single panel, frame,

Definitions applicable to this subpart

or assembly of panels which have switches,
buses, instruments, overcurrent
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and other protective devices mounted on the
face or back or both. Switchboards are
generdly accessible from the rear as well as
from the front and are not intended to be
installed in cabinets. (See "Panelboard.")

Switches - (@) General-use switch. A
switch intended for use in general distribution
and branch circuits. It israted in amperes, and
it iscapable of interrupting its rated current at
its rated voltage. (b) General-use shap
switch. A form of general-use switch so
constructed that it can be installed in flush
device boxes or on outlet box covers, or
otherwise used in conjunction with wiring
systems recoghized by this subpart. (c)
Isolating switch. A switch intended for
isolating an electric circuit from the source of
power. It has no interrupting rating, and it is
intended to be operated only after the circuit
has been opened by some other means. (d)
Motor-circuit switch. A switch, rated in
horsepower, capable of interrupting the
maximum operating overload current of a
motor of the same horsepower rating as the
switch at the rated voltage.

Transportable X-ray. X-ray equipment
installed in a vehicle or that may readily be
disassembled for transport in avehicle.

Utilization  equipment.  Utilization
equipment means equipment which utilizes
electric energy for mechanical, chemical,
heating, lighting, or similar useful purpose.

Utilization system. A utilization system is
a system which provides electric power and
light for employee workplaces, and includes
the premises wiring system and utilization
equipment.

Ventilated. Provided with a means to
permit circulation of air sufficient to remove
an excess of heat, fumes, or vapors.

Voltage. (Of a circuit) The greatest
root-mean-square (effective) difference of
potential between any two conductors of the

Scaffolds

circuit concerned.

Voltage, nominal. A nomina vaue
assigned to acircuit or system for the purpose
of conveniently designating its voltage class
(as120/240, 480Y /277, 600, etc.). The actual
voltage at which a circuit operates can vary
from the nominal within arange that permits
satisfactory operation of equipment.

Voltage to ground. For grounded circuits,
the voltage between the given conductor and
that point or conductor of the circuit that is
grounded; for ungrounded circuits, the
greatest voltage between the given conductor
and any other conductor of the circuit.

Watertight. So constructed that moisture
will not enter the enclosure.

Weatherproof. So constructed or
protected that exposure to the weather will
not interfere with successful operation.
Rainproof, raintight, or watertight equipment
can fulfill the requirements for weatherproof
where varying weather conditions other than
wetness, such as snow, ice, dust, or
temperature extremes, are not a factor.

Wet location. See"Location."

Subpart L - Scaffolds

§ 1926.450 - Scope, application and
definitions applicable to this subpart.

(a) Scope and application. This subpart
applies to al scaffolds used in workplaces
covered by this part. It does not apply to crane
or derrick suspended personnd platforms,
which are covered by 1926.550(g). The
criteriafor aerid lifts are set out exclusively
in 1926.453.

(b) Definitions.

Bearer (putlog) means a horizonta
transverse scaffold member (which may be
supported by ledgers or runners) upon which
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the scaffold platform rests and which joins
scaffold uprights, posts, poles, and similar
members.

Body belt (safety belt) means a strap with
means both for securing it about the waist and
for attaching it to a lanyard, lifeline, or
deceleration device.

Body harness means a design of straps
which may be secured about the employeein
a manner to distribute the fall arrest forces
over & least the thighs, pelvis, waist, chest
and shoulders, with means for attaching it to
other components of a personal fall arrest
system.

Brace meansarigid connection that holds
one scaffold member in afixed position with
respect to another member, or to a building or
structure.

Bricklayers' square scaffold means a
supported scaffold composed of framed
squares which support a platform.

Carpenters' bracket scaffold means a
supported scaffold consisting of a platform
supported by brackets attached to building or
structural walls.

Cleat means a structural block used at the
end of aplatform to prevent the platform from
dipping off its supports. Cleats are also used
to provide footing on sloped surfaces such as
crawling boards.

Competent person means one who is
cgpable of identifying existing and predictable
hazards in the surroundings or working
conditions which are unsanitary, hazardous,
or dangerous to employees, and who has
authorization to take prompt corrective
measures to eliminate them.

Coupler means a device for locking
together the tubes of a tube and coupler
scaffold.

Crawling board (chicken ladder) means
a supported scaffold consisting of a plank
with cleats spaced and secured to provide

Scope, application and definitions
applicable to this subpart

footing, for use on doped surfaces such as
roofs.

Deceleration  device means any
mechanism, such as a rope grab, rip-stitch
lanyard, specially-woven lanyard, tearing or
deforming lanyard, or automatic
self-retracting lifeine  lanyard, which
dissipates a substantial amount of energy
during a fall arrest or limits the energy
imposed on an employee during fall arrest.

Double pole (independent pole) scaffold
means a supported scaffold consisting of a
platform(s) resting on cross beams (bearers)
supported by ledgers and a double row of
uprights independent of support (except ties,
guys, braces) from any structure.

Equivalent means dternative designs,
materials or methods to protect againgt a
hazard which the employer can demonstrate
will provide an equa or greater degree of
safety for employees than the methods,
materids or designs specified in the standard.

Exposed power lines means electrica
power lines which are accessible to
employees and which are not shielded from
contact. Such lines do not include extension
cords or power tool cords.

Eye or Eye splice means a loop with or
without athimble at the end of awire rope.

Fabricated decking and planking means
manufactured platforms made of wood
(including laminated wood, and solid sawn
wood planks), metal or other materials.

Fabricated frame scaffold (tubular
welded frame scaffold) means a scaffold
consisting of a platform(s) supported on
fabricated end frames with integral posts,
horizontal bearers, and intermediate
members.

Failure means load refusal, breakage, or
separation of component parts. Load refusd is
the point where the ultimate strength is
exceeded.
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Form scaffold means a supported scaffold
conggting of aplaform supported by brackets
attached to formwork.

Guardrail system meansavertical barrier,
consisting of, but not limited to, toprails,
midrails, and posts, erected to prevent
employeesfrom fdling off a scaffold platform
or walkway to lower levels.

Hoist means a manual or power-operated
mechanical device to raise or lower a
suspended scaffold.

Horse scaffold means a supported
scaffold condgting of a platform supported by
congtruction horses (saw horses). Horse
scaffolds constructed of metal are sometimes
known as trestle scaffolds.

Independent pole scaffold (see "Double
pole scaffold").

Ladder jack scaffold means a supported
scaffold consisting of a platform resting on
brackets attached to ladders.

Ladder stand means amobile, fixed-size,
self-supporting ladder consisting of a wide
flat tread ladder in the form of stairs.

Landing means a platform at the end of a
flight of dtairs.

Large area scaffold means a pole
scaffold, tube and coupler scaffold, systems
scaffold, or fabricated frame scaffold erected
over substantially the entire work area