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Executive Summary
This instruction provides guidance to Occupational Safety and Health Administration (OSHA) National,
Regional, and Area Offices; industry employer and employee groups; State programs; and federal
agencies concerning OSHA's policy and procedures for implementing intervention and inspection
programs to reduce injuries, illnesses and fatalities, or eliminate workplace hazards regarding
commercial diving operations. This instruction provides tools to support intervention and inspection
programs in the commercial diving industry. This instruction:



Supports DOL's Strategic Plan Performance Goal 3.1 for increased emphasis on improving
occupational safety and health in shipyard employment.



Supports the reduction of occupational exposure to hazards through direct intervention, and
the promotion of a safety and health culture through compliance assistance, cooperative
programs, and strong leadership.



Supports maximizing OSHA's effectiveness and efficiency by strengthening its capabilities and
infrastructure.

Significant Changes
This instruction has been revised and updated to include significant changes as follows:



Provides OSHA compliance officers, consultants and other interested government and industry
parties with information to support interventions involving commercial diving operations and
minimize employee exposure to hazards.



Updates guidance and information for: the main text of the directive related to application,
background, inspection guidelines, and general inspection procedures; no-decompression air
dives (Appendix D); international code flag "Alpha" (Appendix F); and requirements for the
primary diving modes (Appendix H).



Consolidates previously issued interpretations of commercial diving operations standards, and
answers to commonly asked questions related to commercial diving operations, into an
appendix (Appendix A).



Provides guidance pertaining to OSHA's authority (Appendix B), exclusions and exemptions
from the standard (Appendix C), requirements and duties of diving-tenders (Appendix E), and
OSHA injury and illness reporting and recordkeeping specific to commercial diving (Appendix
G).



Provides a checklist for commercial diving operations (Appendix I) to improve the consistency
and efficiency of inspections of diving equipment, systems, and operations.



Delivers available commercial diving operations safety and health information in a web-based
format with electronic links to noted references.
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I.

Purpose.This instruction provides OSHA's National, Regional, and Area area Offices; industry
employer and employee groups; State state programs; and federal agencies with
guidance concerning OSHA's policy and procedures on the enforcement of safety and health
standards for commercial diving. The purpose of this instruction is to provide comprehensive
guidance that will allow OSHA offices to establish or support intervention and inspection
programs in the commercial diving industry by revising and updating OSHA STD 01-17-001,
dated October 30, 1978. Further, this instruction provides guidance and information to ensure
compliance with commercial diving operations standards and the consistent enforcement of
these standards.

II.

Scope. This instruction applies OSHA-wide to all programmed and unprogrammed compliance
inspections, consultation interventions, and other activities such as compliance assistance,
cooperative programs, training, and education related to commercial diving operations.

III.

Cancellations. This instruction supersedes the following:
STD 01-17-001, 29 CFR 1910.401 - 1910.441, Subpart T - ("Commercial Diving Operations"),
October 30, 1978.

IV.

V.

Significant Changes. This instruction has been revised and updated to include significant
changes as follows:

Provides OSHA compliance officers, consultants, and other interested government and
industry parties, with information to support interventions involving commercial diving
operations, and to minimize employee exposure to hazards.



Updates guidance and information for: the main text of the directive related to
application, background, inspection guidelines, and general inspection procedures; nodecompression air dives (Appendix D); international code flag "Alpha" (Appendix F);
and requirements for the primary diving modes (Appendix H).



Consolidates previously issued interpretations of commercial diving operations
standards, and answers to commonly asked questions related to commercial diving
operations, into an appendix (Appendix A).



Provides guidance pertaining to OSHA's authority (Appendix B), exclusions and
exemptions from the standard (Appendix C), requirements and duties of diving-tenders
(Appendix E), and OSHA injury and illness reporting and recordkeeping specific to
commercial diving (Appendix G).



Provides a comprehensive checklist for commercial diving operations (Appendix I) to
improve the consistency and efficiency of inspections of diving equipment, systems,
and operations.



Delivers available commercial diving operations safety and health information in a webbased format with electronic links to noted references.

References
A. 29 CFR Part 1910, General Industry Standards.
B. 29 CFR Part 1915, Shipyard Employment Standards.

C. 29 CFR Part 1917, Marine Terminals Standards.
D. 29 CFR Part 1918, Longshoring Standards.
E. 29 CFR Part 1926, Construction Standards.
F. OSHA 2003-2008 Strategic Management Plan.
G. OSHA Directives.
1.

CSP 01-00-002, State-Plan Policies and Procedures Manual, March 21, 2001.

2.

CPL 02-00-103, Field Inspection Reference Manual (FIRM), September 26,
1994.

3.

CPL 02-00-142, Shipyard "Tool Bag" Directive, August 3, 2006.

4.

CPL 02-00-135, Record keeping Policies and Procedures Manual (RKM),
December 30, 2004.

5.

CPL 02-01-020, OSHA/U.S. Coast Guard Authority over Vessels, November 8,
1996.
H. Other References.
1.

OSHA Maritime Web Page.

2.

OSHA Publications.

3.

U.S. Navy Diving Manual (Revision 5).

4.

VI.
VII.

Association of Diving Contractors International, Consensus Standard for
Commercial Diving and Underwater Operations.
Expiration Date. This instruction will remain in effect until canceled or superseded by
instruction or notice.
Federal Program Change. This instruction describes a federal program change. States are
expected to have enforcement policies and procedures in place which are at least as effective
as those in this instruction.
Because of the significant nature of the policy changes contained in this instruction, notice of
intent to adopt identical or different policies and procedures in response to this instruction is
required. See section XV, paragraph A.9, and Appendix B of this instruction for a discussion of
federal and State jurisdiction.
The States policy and procedures regarding enforcement of the commercial diving standard
must be accessible to all interested parties. Where the State’s policy differs from the federal
standards, States may either post their policy on their State Plan’s website and provide a link
to OSHA or submit their policy to OSHA in electronic format, for posting on OSHA’s website. An
explanation of the differences, including an indication of whether the State’s commercial diving
standard is identical to or different from the federal standards, must also be submitted for
posting. Where the State’s policies and federal standards are identical, a statement to that
effect with appropriate State references may be sufficient for posting.

VIII.

Action Information.
.

Responsible Office. Directorate of Enforcement Programs (DEP), Office of Maritime
Enforcement (OME).

A. Action Offices. National, Regional, and Area Offices; Consultation Project Managers.
B. Information Offices. State-Plan States.

IX.

Actions Required. The policies and procedures set forth in this instruction are effective
immediately and will remain in effect until canceled by proper authority. OSHA Regional
Administrators, Area Directors, and National Office Directors must ensure that the policies and
procedures set forth in this instruction are followed.
Regional Administrators also must also ensure that the State-Plan State Designees and
Consultation Program Managers in their regions are informed of the requirements of this
instruction and encourage the involvement of Consultation Programs in commercial diving
operations.

X.

XI.
XII.

Federal Agencies. This instruction describes a change that may affect federal agencies. It is
the responsibility of the head of each federal agency to establish and maintain an effective and
comprehensive safety and health program. Executive Order 12196, Section 1-201, and 29
CFR 1960.16, require s federal agencies to adopt policies and procedures necessary to provide
a level of protection equivalent to that provided by Federal OSHA standards and regulations.
Definitions. Refer to section XV, paragraph B, of this instruction for relevant definitions.
Application. This instruction applies OSHA-wide to all interventions, inspections, and
violation-abatement assistance related to commercial diving. This instruction also applies to
OSHA outreach efforts that include compliance assistance, cooperative programs, training, and
education.
Further, this instruction applies to all State consultation programs with
jurisdiction authority over commercial diving activities. State consultation programs are
expected to provide safety and health program assistance, training, education, hazard
identification, and abatement assistance to employers.

XIII.

Background. The initial standard for commercial diving operations was issued in the Federal
Register, July 22, 1977 (see 42 FR 37650). The preamble, from pages 37650 to 37668,
contains information and background on the purposes and intent of the standard.
In 1979, 29 CFR 1910.411 Medical requirements of the original diving standards promulgated
on July 22, 1977, was challenged successfully in a court case, Taylor Diving & Salvage
Company v. Department of Labor, 599 F.2d 622 (5th Circuit 1979); OSHA subsequently
removed this section from 29 CFR Part 1910, Subpart T.
On November 26, 1982, OSHA published a provision (see 29 CFR 1910.401(a)(2)(iv))
exempting scientific diving from coverage under 29 CFR Part 1910, Subpart T (see Federal
Register notice47 FR 53357). This exemption applied only when: (1) the diving operation
meets the Agency's definition of scientific diving; (2) the diving operation is part of a diving
program that uses a safety manual; and (3) the diving program is directed and controlled by a
diving-control board that conforms to specified criteria. However, the United Brotherhood of
Carpenters and Joiners (UBCJ) subsequently challenged this exemption in a federal appellate
court (see United Brotherhood of Carpenters and Joiners v. Department of Labor, No.
82-2509 (D.C. Cir. 1982)). On April 4, 1984, this court issued an unpublished memorandum
and order in which it stated that OSHA must provide the UBCJ with an opportunity to submit
evidence to the public record regarding the exemption, and make a clear distinction between
commercial and scientific diving. The Agency then reopened the public record to allow the
UBCJ and other members of the public to submit additional evidence regarding the exemption,
and to propose interpretive guidelines that it would be used to distinguish between commercial

and scientific diving (see Federal Register notice 49 FR 29105). After carefully considering the
new evidence submitted to the record, OSHA published on January 9, 1985, a notice in the
Federal Register reinstating the conditions for the scientific exemption specified earlier for 29
CFR 1910.401(a)(2)(iv), and establishing the interpretive guidelines by which it will be
determined whether the diving operation is scientific or commercial (see Federal Register
notice 47 FR 53357).
On February 17, 2004 (see Federal Register notice 69 FR 7351), OSHA amended 29 CFR Part
1910, Subpart T - ("Commercial Diving Operations"), to allow recreational diving instructors
and diving guides to comply with an alternative set of requirements instead of the
decompression chamber requirements in the existing 29 CFR Part 1910, Subpart T standards.
The final rule applies only when these employees engage in recreational diving instruction and
diving-guide duties; use an open-circuit, a semi-closed-circuit, or a closed-circuit selfcontained underwater-breathing apparatus supplied with a breathing gas that has a high
percentage of oxygen mixed with nitrogen; dive to a maximum depth of 130 feet of sea water;
and remain within the no-decompression limits specified for the partial pressure of nitrogen in
the breathing-gas mixture. This final rule became effective on March 18, 2004.
XIV.

Inspection Guidelines.
.

Compliance Safety and Health Officers (CSHOs) shall not perform any type of diving
during the course of an investigation or inspection.

A. Only those CSHOs that have received diver familiarization training, or are otherwise
qualified by similar training or experience, shall make diving inspections. In urgent
situations, a CSHO without diving familiarization training may initiate and conduct a
diving inspection until a CSHO with such training is available.
B. Area Offices that have offshore activities may obtain Oil and Gas Development Maps for
each State having such operations. These maps are available from the respective State
for State territorial waters (example: in Alaska these maps are available from the
Alaska Department of Natural Resources – Department of Oil and Gas), and from the
U.S. Department of the Interior – Minerals Management Service (MMS) for coastal
waters beyond State territorial waters.

XV.

C. Normal variance procedures are in effect with respect to the diving standard. When
employers indicate that they have a variance request pending that has not yet been
acted upon, a citation shall still be issued for any violation. The employer should be
informed that the variance request will be taken into account in considering the proper
abatement period or proposed penalty. Questions regarding variances shall be referred
to OSHA’s National Office, Directorate of Science, Technology and Medicine, Office of
Technical Programs and Coordination Activities.
General Inspection Procedures.
.

29 CFR 1910.401 Scope and application.
1.

Scope.
This standard applies (except as noted in section XV, paragraph A.5.b of this
instruction) to all commercial diving and related support operations subject to
OSHA authority. As with all OSHA standards, the legal responsibility for
compliance rests solely on the employer. Employers are expected to comply
with all standards or parts of standards that apply to the tasks in which their
employees are engaged.

2.

Authority.

In general, OSHA authority over commercial diving operations is the same as
OSHA authority over any other industry as expressed under Section 4(a) of the
Occupational Safety and Health Act of 1970. Since OSHA covers all employment
and places of employment within a State, the Act’s requirements apply to both
inland commercial diving operations and any other type of employment within
the State territorial waters for coastal States and from other land masses listed
in Section 4(a) of the Act (extends seaward for 3-nautical miles from the
general coastline at ordinary (mean) water; except for Texas, the Gulf Coast of
Florida, and Puerto Rico where it extends seaward for 9-nautical miles from the
general coastline at ordinary (mean) water); in the case of the Great Lakes and
St. Lawrence Seaway, the limit extends from the coastline to the established
international boundary lines with Canada. Section 4(a) also covers workplaces
beyond the State territorial waters that are engaged in employment operations
in connection with the Outer Continental Shelf (OCS) lands (NOTE: "lands" not
"vessels"), and work related to these operations. See Appendix B of this
instruction for further guidance related to authority that is specific to
commercial diving operations
3.

Applicable Standards.
Commercial diving operations must be in compliance with 29 CFR Part 1910,
Subpart T.
NOTE: 29 CFR 1928.21(b) reads, "Except to the extent specified in paragraph
(a) of this section, the standards contained in Subparts B through T and
Subpart Z of Part 1910 of this title dodoes not apply to agricultural operations."
Agricultural operations include the following Standard Industry
Classification (SIC) and North American Industry Classification System (NAICS)
codes:
1987 U.S. SIC MATCHED TO 20021997 NAICS U.S.

1987
SIC Code

1987 U.S. SIC
Description

2002
NAICS
Code

2002 NAICS U.S.
Description

01

Agricultural Production Crops

111

Crop Production

02

Agricultural Production Livestock and Animal
Specialties

112

Animal Production

071

Soil Preparation - Services

115112

Soil Preparation,
Planting, and
Cultivating

0721

Crop Planting, Cultivating
and Protecting

115112

Soil Preparation,
Planting, and
Cultivating

0722

Crop Harvesting, Primarily
by Machine

115113

Crop Harvesting,
Primarily by Machine

0724

Cotton Ginning

115111

Cotton Ginning

0761

Farm Labor Contractors
and Crew Leaders

115115

Farm Labor
Contractors and Crew

Leaders

Farm Management
Services

0762

115116

Farm Management
Service

NOTE: The classification of aquaculture industry operations depends upon
specific conditions. Operations that are part of the controlled growing and
harvesting of fish, shellfish, and plants in fresh, brackish, and marine waters
are covered by the OSHA standards for agriculture, 29 CFR Part 1928. Any
aquaculture operations that are not uniquely agricultural and not part of the
controlled growing and harvesting of fish, shellfish, and plants (such as the
processing of harvested fish) would be covered by OSHA's Commercial Diving
Operations Standard, 29 CFR Part 1910, Subpart T - Commercial Diving
Operations. Other types of diving activities (such as inspecting and maintaining
underwater piping equipment) also are covered by 29 CFR Part 1910, Subpart
T. Diving operations conducted by agricultural employees engaged in
employments under the above- listed SIC or NAICS codes may not be covered
by 29 CFR Part 1910, Subpart T. Contractors of agricultural employers who do
not fall within these SIC or NAICS codes are covered by 29 CFR Part 1910,
General Industry Standards.
4.

Precedence of Standards.
When a provision of 29 CFR 1910, Subpart T, differs or conflicts with any other
OSHA standard, the requirements of 29 CFR 1910, Subpart T, shall take
precedence when applied to diving operations. The CSHO should review 29 CFR
1910.5 for guidance before issuing a citation for a violation of a general
industry standard to an employer engaged in diving operations. Questions
regarding this procedure shall be referred to the OSHA's National Office,
Directorate of Enforcement Programs.

5.

Citing Standards.
a.

The proper standards to cite for violations shall be determined by the
type of work that the diving operation requires. For example:
i.

Repairs on a vessel requiring a diver to examine damage to the
hull. These violations would be cited, as appropriate, under 29
CFR Part 1910, Subpart T (see 1910.4010 - 1910.441).
NOTE: 29 CFR Part 1910, Subpart T - Commercial Diving
Operations, is incorporated into 29 CFR Part 1915 by 29 CFR
1915.6. (see CPL 02-00-142, Shipyard "Tool Bag" Directive).

ii.

Maintenance work requiring a diver to enter a sewer line to free
debris from a strainer. These violations would be cited, as
appropriate, under 29 CFR Part 1910, Subpart T (see 1910.401
- 1910.441).

iii.

Work on a dock that requires a diver to perform construction
work (construction work includes the actual erection, alteration,
and repair of the dock). These violations would be cited under 29
CFR Part 1926, Subpart Y, with specific reference to the
appropriate section of 29 CFR Part 1910, Subpart T (see

1910.401 - 1910.441).
iv.

b.

If the CSHO is not sure which standard applies to the operation,
then the CSHO shall cite both standards (one in the alternative).

The commercial diving operations standard does not apply to diving
operations under the following conditions:
i.

29 CFR 1910.401(a)(2)(i). Diving for instructional purposes by
persons using only open-circuit, compressed air, self-contained
underwater- breathing apparatus (SCUBA) within the nodecompression limits.
NOTE: OSHA standards do not apply to individuals engaged in
recreation or sport diving (generally SCUBA) that is not related
to employment.

ii.

29 CFR 1910.401(a)(2)(ii). Diving solely for search, rescue, or
related public-safety purposes by or under the control of a
government agency.
NOTE: Diving contractors who perform such emergency service
not under the control of a government agency, but as an
independent contractor for private purposes, do not fall under
this exclusion. However, they may be covered by the provisions
concerning application of the standard in an emergency (see 29
CFR 1910.401(b)).

6.

iii.

29 CFR 1910.401(a)(2)(iii). Diving operations when performed
for research, development, and related activities in which human
subjects are involved. These operations are covered by the
standards contained in 45 CFR Part 46, Protection of Human
Subjects, administered by the U.S. Department of Health and
Human Services (previously known as the U.S. Department of
Health Education and Welfare), or equivalent federal standards.

iv.

29 CFR 1910.401(a)(2)(iv) and 29 CFR Part 1910, Subpart T,
Appendix B. Diving operations that are defined as scientific
diving and which are under the direction and control of a diving
program containing all elements specified in the commercial
diving operations standard.

v.

Section 4(b)(1) of the OSH Act. Those specific working
conditions of diving operations over which other federal agencies
exercise statutory authority to prescribe or enforce standards or
regulations affecting occupational safety and health. Questions
regarding OSHA's authority shall be referred to OSHA's National
Office, Office of Maritime Enforcement (see Appendix B of this
instruction for additional guidance).

NOTE: Appendix C of this instruction provides additional
discussion and information regarding exclusions and exemptions
from OSHA's commercial diving standard.
Federal Agency Coverage and Application

a.

U.S. Coast Guard.
The U.S. Coast Guard has prescribed diving regulations under 46 CFR,
Chapter I, Part 197, Subpart B - Commercial Diving Operations. The
U.S. Coast Guard regulations state that they apply to commercial diving
operations taking place: at any deepwater port or the safety zone
thereof as specified by 33 CFR Part 150 (see NOTE below); from any
artificial island, installation, or other device on the Outer Continental
Shelf (OCS) and the waters adjacent thereto as defined in 33 CFR Part
147, or otherwise related to activities on the OCS; from all vessels with
a valid certificate of inspection issued by the U.S. Coast Guard (i.e.,
"inspected" vessels), including mobile offshore drilling units regardless
of their geographic location; from any vessel connected with a
deepwater port or within the deepwater port safety zone; and from any
vessel engaged in activities related to the OCS.
NOTE: "Deepwater port" means any fixed or floating man-made
structure other than a vessel, or any group of structures, located
beyond State territorial waters, and that are used or intended for
use as a port or terminal for the transportation, storage, or further
handling of oil or natural gas for transportation to any State, and for
other uses including the transportation of oil or natural gas from the
United States' Outer Continental Shelf. The term includes all
components and equipment, including pipelines, pumping stations,
service platforms, buoys, mooring lines, and similar facilities to the
extent they are located seaward of the high-water mark. In the case of
natural gas, the term includes all components and equipment, including
pipelines, pumping or compressor stations, service platforms, buoys,
mooring lines, and similar facilities, to the extent that they are located
seaward of the high-water mark and do not include interconnecting
facilities. The local U.S. Coast Guard Marine Safety Office can provide
detailed guidance regarding deepwater ports, the associated safety
zones, and the identification of related components and equipment.

b.

Other Federal Agencies.
The Department of the Navy (DON) requires compliance with the U.S.
Navy Diving Manual (Revision 5). For civilian employees, this manual
includes additional provisions which provide protection equivalent to the
OSHA diving standard. DON civilian divers are identified as all
permanent DON employees who have been formally trained at an
approved U.S. Navy diving school. Commercial divers contracted by
DON who are not permanent government employees are not subject to
these provisions. The additional provisions for DON civilian divers
include: limiting the maximum diving depths and in-water
decompression times; having a recompression chamber onsite for all
SCUBA and surface-supplied air diving deeper than 100 fsw, and for all
mixed-gas diving; and having an emergency gas supply ("come-home
bottle" or "bail-out bottle") for any dive greater than 60 fsw, planned
decompression dives, or any dive for which direct access to the surface
is not available. The complete list of DON restrictions for DON civilian
diver employees is included in the U.S. Navy Diving Manual (see Volume
2, section 6-8.9; Revision 5). Furthermore, DON civilian diver
employees are exempt from regulation by OSHA when conducting
uniquely military operations.
NOTE: Other federal agencies, such as the U.S. Army Corps of Engineers

7.

and the Federal Highway Administration, have developed diving
requirements for their own employees and contractor employees.
However, when the diving operations are subject to OSHA authority (see
section XV, paragraph A, of this instruction) the OSHA diving standard
continues to cover these employees, and commercial diving operations
conducted by federal employees or their contractors must meet, but
may exceed, the requirements of 29 CFR Part 1910, Subpart T.
Inspection Priorities.
Diving operations that do not fall within one of the exemption categories listed
in this section, and that involve an employer-employee relationship, are
covered by 29 CFR Part 1910, Subpart T. Inspection priorities shall be followed
as stated in CPL 02-00-103, Field Inspection Reference Manual (FIRM), with
respect to different types of diving operations.

8.

29 CFR 1910.401(b) Application in Emergencies.
a.

This exclusion was included in the standard to allow the designated
person-in-charge discretion to deviate from the requirements of the
standard in situations where death or serious harm to individuals, or
major environmental damage (such as an oil or other hazardous
material leak, or repairs to a municipal dam gate to avoid or mitigate
flooding), is likely to occur or continue to occur, but only to the extent
that such action is immediately necessary to prevent or minimize the
harm or damage. This exclusion applies only for the duration of the
emergency. The employer is required to notify the nearest OSHA Area
Office within 48 hours of the onset of the situation requiring such
deviation. The Area Director may request that the employer submit a
written record (such as a facsimile, e-mail or letter) of the notification
within 48 hours of the request for a written record, or as otherwise
agreed to, explaining what deviations from the standard were made and
what additional precautions were instituted to provide for the safety and
health of the employees during the emergency. Failure of the employer
to notify the OSHA Area Office of the emergency situation within the
specified time shall be considered a violation of this provision of the
standard. These incidents shall be closely monitored to ensure that this
provision is not abused. A pattern of repeated deviations shall be cause
for an inspection.

b.

9.

This emergency provision does not apply to situations involving only
economic or property damage.
Federal and State Authority.
a.

All State-Plan States have promulgated a commercial diving standard
either identical to 29 CFR Part 1910, Subpart T, or at least as effective
as the OSHA standard (California, Michigan, Oregon, and Washington
have State diving standards that differ from the federal standards). (A
description of such differences will be made available by these StatePlan States to affected employers and employees through the State-Plan
States' website or other means.)

b.

Federal OSHA enforces its diving standard whenever commercial diving
operations are being conducted by private-sector employees in States
under Federal OSHA enforcement authority, and in maritime operations
not covered by a State-Plan State (see the appropriate subpart of 29
CFR Part 1952). The dive location (see section XV, paragraph B.11, of
this instruction) determines which entity has authority. Federal OSHA

does not have authority over State and local government employees.
c.

States with approved plans enforce the diving standard: when
commercial diving operations are being conducted by private-sector
employees not engaged in shipyard employment or marine terminal
activities (e.g., equipment repair, sewer maintenance, or construction);
in maritime operations (i.e., shipyard employment and marine
terminals) as provided by their plans, in California, Minnesota, Oregon,
Vermont, and Washington; and with regard to State and local
government employees (see, however, the exemption for search,
rescue, and related public-safety diving by or under the control of a
government agency in Appendix C of this instruction).

NOTE: See Appendix B of this instruction for additional information
related to OSHA's jurisdiction.
A. 29 CFR 1910.402 Definitions.
1.

Acfm: Actual cubic feet per minute.

2.

ASME Code or equivalent: ASME (American Society of Mechanical Engineers)
Boiler and Pressure Vessel Code, Section VIII, or an equivalent code which the
employer can demonstrate to be equally effective.
NOTE: "Equivalent" means equipment that is designed, built, and maintained
to standards that will provide employees with at least the same level of
protection as equipment that meets the ASME Boiler and Pressure Vessel Code,
Unfired Pressure Vessels, Section VIII. The employer shall be responsible for
demonstrating equivalency. Questions regarding equivalency should be
referred to OSHA's National Office, Office of Maritime Enforcement.

3.

ATA: Atmosphere absolute.

4.

Bell: An enclosed compartment, pressurized (closed bell) or unpressurized
(open bell), which allows the diver to be transported to and from the
underwater work area and which may be used as a temporary refuge during
diving operations.

5.

Bottom time: The total elapsed time measured in minutes from the time
when the diver leaves the surface in descent to the time that the diver begins
ascent (i.e., the diver "leaves the bottom").

6.

Bursting pressure: The pressure at which a pressure containment device
would fail structurally.

7.

Cylinder: A pressure vessel for the storage of gases.

8.

Decompression chamber: A pressure vessel for human occupancy such as a
surface decompression chamber, closed bell, or deep diving system used to
decompress divers and to treat decompression sickness.
NOTE: As used in this standard, the term "decompression chamber" refers to
any pressure vessel for human occupancy used to decompress divers and to
treat decompression sickness. A closed bell, if used as a decompression
chamber, shall meet the design criteria stated in 29 CFR 1910.430(f).

9.

Decompression sickness: A condition with a variety of symptoms which may
result from gas or bubbles in the tissues of divers after pressure reduction.

10.

Decompression table: A profile or set of profiles of depth-time relationships
for the ascent rates and breathing mixtures to be followed after a specific
depth-time exposure or exposures.

11.

Dive location: A surface or vessel from which a diving operation is conducted.
NOTE: The term "dive location" refers to the surface location from which diving
operations are conducted such as a vessel, barge, wharf, pier, riverbank, or
offshore rig, and does not mean the diver's underwater work location.

12.

Dive-location reserve breathing gas: A supply system of air or mixed-gas
(as appropriate) at the dive location which is independent of the primary supply
system and sufficient to support divers during the planned decompression.

13.

Dive team: Diver and support employees involved in a diving operation,
including the designated person-in-charge.

14.

Diver: An employee working in water using an underwater apparatus which
supplies compressed breathing gas at the ambient pressure.

15.

Diver-carried reserve breathing gas: A diver-carried supply of air or mixedgas (as appropriate) sufficient under standard operating conditions to allow the
diver to reach the surface, another source of breathing gas, or to be reached by
a standby diver.

16.

Diving mode: A type of diving requiring specific equipment, procedures and
techniques (SCUBA, surface-supplied air, or mixed-gas).

17.

Fsw: Feet of seawater (or equivalent static pressure head).
NOTE: An example of equivalent static pressure head would be the pressure of
air inside a pressurized decompression chamber.

18.

Heavy gear: Diver-worn deep-sea dress, including helmet, breastplate, dry
suit, and weighted shoes.
NOTE: Advances in diving equipment and technology have led to heavy gear
that does not include a breastplate. Surface-supplied diving gear, including
helmet, dry suit, and weighted shoes (i.e., with the helmet directly connected
to the dry suit, forming a self-contained pressure envelope for the diver)
constitutes heavy gear as well.

19.

Hyperbaric conditions: Pressure conditions in excess of surface pressure.

20.

Inwater stage: A suspended underwater platform that supports a diver in the
water.

21.

Liveboating: The practice of supporting a surfaced-supplied air or mixed-gas
diver from a vessel which is underway.

22.

Mixed-gas diving: A diving mode in which the diver is supplied in the water
with a breathing gas other than air.
NOTE: For diving operations, air is a mixture of oxygen and nitrogen with an
oxygen content of 19.5 - 23.5 percent. Breathing gas mixtures with an oxygen
content less than 19.5 percent or greater than 23.5 percent, or that use gases
other than oxygen and nitrogen (excluding trace gases such as those found in

compressed atmospheric air), constitute a mixed gas for the purposes of
commercial diving.
23.

No-decompression limits: The depth-time limits of the "no-decompression
limits and repetitive dive group designation table for no-decompression air
dives," U.S. Navy Diving Manual or equivalent limits which the employer can
demonstrate to be equally effective.
NOTE: The term "no-decompression limits" applies to those depth-time
combinations for which decompression of the diver is not required. The nodecompression tables from the U.S. Navy Diving Manual are included in
Appendix D of this instruction.

24.

Psi(g): Pounds per square inch (gauge).

25.

Scientific diving: Means diving performed solely as a necessary part of a
scientific, research, or educational activity by employees whose sole purpose for
diving is to perform scientific research tasks. Scientific diving does not include
performing any tasks usually associated with commercial diving such as but not
limited to: placing or removing heavy objects underwater; inspection of
pipelines and similar objects; construction; demolition; cutting or welding; or
the use of explosives.
NOTE: Additional guidance is provided in Appendix C of this instruction.

26.

SCUBA diving: A diving mode independent of surface supply in which the
diver uses open-circuit self-contained underwater breathing apparatus.

27.

Standby diver: A diver at the dive location available to assist a diver in the
water.
NOTE: The requirement that the standby diver be at the dive location, which is
a location on the surface (such as the shore, a pier, or a dock) or on the deck of
a vessel, eliminates the possibility that another diver in the water or at another
dive location would be considered a standby diver. Standby divers do not
necessarily have to be fully dressed, but must be available to render the
necessary assistance in a timely manner. The term "available" means to be
clothed and equipped, and ready to enter the water at a moment's notice. Gear
such as face masks, air cylinders, and harnesses can be donned quickly, and
need not be worn until the standby diver is required to enter the water.

28.

Surface-supplied air diving: A diving mode in which the diver in the water is
supplied from the dive location with compressed air for breathing.

29.

Treatment table: A depth-time and breathing-gas profile designed to treat
decompression sickness.

30.

Umbilical: The composite hose bundle between a dive location and a diver or
diving bell, or between a diver and a diving bell, which supplies the diver or
diving bell with breathing gas, communications, power, or heat as appropriate
to the diving mode or conditions, and includes a safety line between the diver
and the dive location.

31.

Volume tank: A pressure vessel connected to the outlet of a compressor and
used as an air reservoir.

32.

Working pressure: The maximum pressure to which a pressure containment

device may be exposed under standard operating conditions.
B. 29 CFR 1910.410 Qualifications of dive team.
1.

2.

The level of experience or training required by the standard depends upon the
job the employees are required to do. All dive-team members must have either
experience or training in the use of tools, equipment, systems, techniques,
operations, operational procedures, and emergency procedures that are
pertinent to, and necessary for, the assigned tasks for the diving mode (i.e.,
SCUBA, surface-supplied air, or mixed-gas diving). It is essential that those
dive-team members who are exposed to hyperbaric conditions, or those
members who control the exposure of others, have knowledge of the
physiological effects of diving and the related effects of pressure. Accordingly,
this standard also requires that employees be trained in diving-related physics
and physiology. Employee qualifications achieved through field experience or
classroom training, or both, may be used to meet the requirements of the
standard. For example:
a.

Most divers begin as tenders and advance to diving status after a period
of field experience and/or classroom training. A diving-tender trainee
performing on-the-job training will be assigned as a tender only under
the supervision of a qualified diver.

b.

Tenders are members of the dive team who provide surface-support to
divers at the diving location. A tender employed in shallow-water air
diving is required to have a basic understanding of the breathing-air
system, the operating and emergency procedures, and knowledge of the
care and use of equipment. See Appendix E of this instruction for
additional guidance regarding the responsibilities and duties of tenders.

c.

A mixed-gas diver conducts underwater work using mixed-gas as the
breathing medium. Mixed-gas divers are required to have an advanced
understanding of diving, including a working knowledge of mixed-gas
equipment such as a decompression chamber, diving bell, and mixedgas breathing supply system, and operational and emergency
procedures associated with mixed-gas diving. In addition, the mixedgas diver must have an understanding of the physics and physiology of
mixed-gas diving.

d.

Chamber operators are required to have experience or training in
conducting decompression procedures, knowledge of the physics and
physiology of decompression, and the operation of the decompression
equipment to which they are assigned.

e.

Each dive-team member must be trained in cardiopulmonary
resuscitation and standard first aid. The American Red Cross standard
course or equivalent training is specified by the standard. Employees
completing this training are issued a card certifying that they have
successfully completed the course. Any first-aid training meeting the
requirements of 29 CFR 1910.151(b) and 1926.50(c) will meet the
requirements of the standard (such as first-aid courses offered by the
American Heart Association, American Petroleum Institute, National
Safety Council, U.S. Bureau of Mines, and American College of
Orthopedic Surgeons).

The following methods may be used to check diving qualifications:

a.

b.

c.

Field experience.
i.

Employment records.

ii.

Written statements from previous employers.

iii.

Written statements from diving officers or commanding officers
(military).

iv.

Field operations records.

v.

The employee's diving logs.

Diving proficiency.
i.

Company field operations records.

ii.

Federal service operations records (such as from the Army Corps
of Engineers, NOAA, or military).

iii.

The employee's diving logs.

Technical training.
i.

Federal service qualification certificates (such as from the Army
Corps of Engineers, NOAA, or military).

ii.

Diving school certificates of completion.

iii.

Company training program completion statements or equivalent
proof of competency.

iv.

Valid commercial diver certification card for the appropriate
training level issued by the Association of Diving Contractors
International.

3.

Under 29 CFR 1910.410(b)(1), employers must generally assign tasks to diveteam members according to their experience and training. Additionally, the
phrase "known to the employer" in 29 CFR 1910.410(b)(3) means that the
designated person-in-charge must inquire into each dive-team member's health
prior to a task assignment. The employer also is required in 29 CFR
1910.421(f)(2) to advise dive-team members of the procedures for reporting
physical problems or adverse physiological effects during and after diving.
Consistent with these provisions, an employer cannot require dive-team
members to dive or otherwise work under hyperbaric conditions when they: (1)
have any ailment that is likely to adversely affect the safety or health of any
member of the dive team; (2) lack the necessary training or education; or (3)
refuse to work under such conditions. However, should a diver request
termination during a dive, it may be necessary to prolong the diver's exposure
to hyperbaric conditions to complete decompression or medical recompression
treatment to avoid serious physical harm or death to the diver.

4.

Under 29 CFR 1910.410(c), the designated person-in-charge (DPIC)(commonly
referred to as the "diving supervisor" or the "diving foreman") is immediately
responsible for the safety and health of the dive team. The DPIC can be the
employer or an employer representative chosen by the employer. The DPIC
shall have experience in, and knowledge of, all phases of the diving operation

for which he/she is responsible. The DPIC shall be stationed at the dive
location, and shall not be stationed at another dive location (i.e., he/she must
be stationed at one dive location and be responsible only for the diving
operation at that location). The DPIC can be a diver, when qualified as a diver,
and when another dive-team member is available at the dive location. This
dive-team member must be trained and capable of performing the necessary
functions of the DPIC's duties, when the DPIC is a diver in the water. The
qualifications of the DPIC can be checked using the same methods listed in
section XV, paragraph C.2, of this instruction.
C. 29 CFR 1910.420 Safe practices manual.
1.

This standard requires that the employer develop and maintain a safe practices
manual that includes information and procedures relating to the safety and
health of the dive-team members. The manual must contain a copy of the
commercial diving operations standard and a statement of the employer's policy
for ensuring compliance with the standard. The employer may refer to the safe
practices manual as the diving manual, employer's operational log, or diving
guide. The manual must be at the dive location and available to all dive-team
members.

2.

The safe practices manual must provide a written operational procedure for
each diving mode used by the employer. The CSHO shall review the manual to
determine if it contains safety procedures and checklists for diving operations,
assignments and responsibilities of the dive-team members, equipment
procedures and checklists, and emergency procedures (at a minimum: fire,
equipment malfunction or failure, adverse environmental conditions, and
medical illness and injury). The safe practices manual guidance and procedures
must be supplemented with additional information specific to each diving
operation. This supplemental information is obtained during pre-dive planning
and assessment (see 29 CFR 1910.421(d)), and promulgated to the dive-team
members during the employee briefing (see 29 CFR 1910.421(f)).
NOTE: The "Consensus Standards for Commercial Diving and Underwater
Operations" published by the Association of Diving Contractors International is
recognized as meeting the general requirements of a safe practices manual.

D. 29 CFR 1910.421 Pre-dive procedures.
1.

The provisions of this section must be followed by the employer for all diving
modes, with the designated person-in-charge responsible for overall compliance
with these provisions and briefing dive-team members.

2.

29 CFR 1910.421(b) Emergency aid. The CSHO shall determine whether the
emergency aid list is complete and is available to all dive-team members. This
list must contain the telephone or call numbers of: the nearest operational
decompression chamber (if a chamber is not required at the dive location);
accessible hospital(s); the available physician(s); the means of transportation
available for use in the event of an emergency; and the nearest U.S. Coast
Guard Rescue Coordination Center.

3.

29 CFR 1910.421(c) First aid supplies. The CSHO shall determine whether a
first-aid kit is available at the dive location. The first-aid kit provided at the
dive location must be appropriate for the diving operations, and approved by a
physician. If it is to be used in a pressure chamber, such as a

decompression chamber or a diving bell, the first-aid kit must be suitable for
use under hyperbaric conditions because some items in a standard kit (such as
bottles of liquid, mercury thermometers, or ammonia ampoules) may burst
under pressure. In addition to any other first-aid or medical supplies, the kit
must include an American Red Cross standard first-aid handbook, or an
equivalent handbook, and a bag-type resuscitator with a transparent hose and
mask (so that the operator can see that the diver's air passages are clear).
4.

29 CFR 1910.421(d) Planning and assessment. This provision requires the
employer to include in the planning of a diving operation an assessment of the
safety and health features of the diving mode, surface and underwater
conditions and hazards, primary and reserve breathing-gas supply, thermal
protection, diving equipment and systems, dive-team assignments and the
physical fitness of dive-team members (including any impairments known to the
employer), repetitive dive designation or residual inert-gas status of divers,
decompression chamber procedures (including any altitude corrections), and
emergency procedures. The employer typically assigns this planning task to the
designated person-in-charge. Most of the information required by this provision
should be in the safe practices manual (see 29 CFR 1910.420). Some
information may not be found in the manual because it cannot be determined
until the dive team reaches the dive location. The CSHO can question the diveteam members to determine that the employer has complied with the
requirements of this provision.
NOTE: 29 CFR 1910.421(d) can be cited for any identified hazard that was not
addressed properly by an employer when they planned and conducted an
assessment of the diving operation or work to be performed.

5.

29 CFR 1910.421(e) Hazardous activities. Hazards encountered during diving
operations such as weather, water temperature, current, and bottom conditions
must be recognized and taken into account during the planning and execution
of the operation. When other operations being conducted in the vicinity (such
as dredging, marine traffic, or movement of materials directly above the dive
location and/or area of the dive) are likely to interfere with the diving operation,
the designated person-in-charge shall plan the operation only after appropriate
coordination with persons responsible for the other activities so that any hazard
exposures to the diver(s) or other dive-team members will be eliminated.
Failure to plan for such conditions, or to coordinate activities, shall be a basis
for a citation.

6.

29 CFR 1910.421(f) Employee briefing. The employee briefing is usually
conducted by the designated person-in-charge just prior to the diver(s)
entering the water. The dive-team members shall be briefed on the tasks to be
undertaken, safety procedures for the diving mode, any unusual hazards or
environmental conditions likely to affect the safety of the diving operation, and
any modifications to operating procedures necessitated by the specific diving
operation. The designated person-in-charge also must advise the dive-team
members of the procedures for reporting physical problems or adverse
physiological effects during and after the dive. It is particularly important that
the designated person-in-charge inquire into each dive-team member's current
state of physical fitness before making assignments. To determine compliance,
the CSHO can question dive-team members and observe the diving operation, if
one is ongoing.

7.

29 CFR 1910.421(g) Equipment inspection.
a.

The equipment-inspection requirement prior to each dive relates directly

to the equipment-checklist requirement in the safe practices manual.
The breathing-supply system, including reserve breathing-gas supplies,
masks, helmets, thermal protection, and diving bell-handling
mechanisms (when appropriate) must be inspected prior to each diving
operation. Pre-dive equipment inspection items are those that are
critical for the safety of the dive operation. For surface-supplied diving,
the breathing-supply system equipment inspection includes diving
umbilicals as defined in 29 CFR 1910.402, Definitions. The inspection of
an umbilical includes a visual inspection of the breathing-gas hose,
communications cable, and the safety line between the diver and the
dive location, and power cables and hot-water hoses as appropriate.
This inspection ensures that the umbilical has the required components,
that the components are properly rigged and married together, and that
all components are in good working condition (no leaks, tears, or
damage). Umbilicals being used for diving operations with missing
components or components in a condition that pose a hazard to the
diver or dive team (such as a cut breathing-gas hose, power cable with
bare wires exposed, or excessively frayed safety line) will be cited under
29 CFR 1910.421(g).
b.

8.

Compliance with the pre-dive inspection requirements usually can be
determined only by observation (such as systems, equipment, processes
and procedures), and questioning the employees. This standard makes
no distinction between employer-provided equipment and employeeprovided equipment with regard to the pre-dive inspection requirement.
While an employee may make such inspections, it is the employer who
is responsible for ensuring compliance with all equipment requirements
of the standard.

29 CFR 1910.421(h) Warning signal.
a.

b.

The following paragraphs describe the two distinctions made in the
requirements for displaying the warning signal for commercial diving
operations:
i.

29 CFR 1910.421(h) requires the warning signal to be displayed
when diving from surfaces other than vessels such as wharves,
piers, pilings, jetties, fixed caissons, levees, dikes, dams,
breakwaters, and artificial islands (secured to the sea floor).
Violations of this requirement shall be cited under this section.

ii.

The requirement for displaying the warning signal when the dive
location is located on a vessel is covered by the U.S. Coast
Guard Inland Navigation Rules. These requirements are not
enforceable by OSHA. If the CSHO observes violations of the
warning signal when the dive location is on a vessel, no citation
shall be issued. However, the CSHO shall inform the employer
of the violation(s) and recommend abatement(s). The CSHO
also shall note the incident on the OSHA-1 Form and notify the
nearest U.S. Coast Guard Marine Safety Office of the
violation(s).

The warning signal is a rigid replica of the international code Flag "A,"
and must be at least one meter in height (see Appendix F of this
instruction).

E. 29 CFR 1910.422 Procedures during dive.

1.

29 CFR 1910.422(b) Water entry and exit. A means capable of supporting the
diver (such as an inwater stage or ladder) while entering or exiting the water is
required. If it is a fixed structure, such as a ladder, it must extend below the
water sufficiently to allow adequate diver access and support. The employer
also must provide a means for assisting an injured diver from the water to the
surface or into a diving bell (such as an inwater stage, stokes basket, or
harness).

2.

29 CFR 1910.422(c) Communications. An operational two-way voice
communication system is required for communications between each surfacesupplied air diver or mixed-gas diver and a member of the dive team at the
dive location or in the diving bell (if a diving bell is provided or required). Linepull signals do not meet this requirement, except for the SCUBA-diving mode.
A two-way voice communication system is required for communications
between the diving bell and the dive location. Also, a two-way communication
system (such as a cell phone, marine radio, or computer) must be available for
obtaining emergency aid.

3.

29 CFR 1910.422(d) Decompression tables. This paragraph requires that
decompression, repetitive, and no-decompression tables (as appropriate) be
available at the dive location. These tables serve as guides for determining
decompression and no-decompression profiles for the diving operation. The
CSHO shall check that the decompression tables are available at the dive
location (for standard air decompression tables refer to section V, paragraph
H.3, of this instruction, U.S. Navy Diving Manual, Volume 2, "Air
Decompression").

4.

29 CFR 1910.422(e) Dive profiles. A written record called a depth-time profile
(including any breathing-gas changes, when appropriate) must be maintained
for each diver during the dive, including decompression. This record aids the
designated person-in-charge (or the dive-team member managing the
decompression interval) in implementing the planned dive schedule and
decompression interval, and making necessary adjustments in the
decompression schedule if changes occur in planned bottom times or depths.
The dive profile information may be recorded by whatever means and in
whatever form the employer prefers, provided that the information is
maintained accurately and completely.

5.

29 CFR 1910.422(f) Hand-held power tools and equipment.
a.

The standard does not require hand-held electric power tools used
underwater to have a pressure-sensitive manual control switch.
However, when electrically powered hand-held tools are used
underwater, and the source of power is supplied from the dive location
or a diving bell, the hand-held power tool shall not be supplied with
power until requested by the diver. When the diver has finished work
with the hand-held electric-power tool, the power to the tool will be deenergized from the dive location or the diving bell.

b.

In addition to the requirements of 29 CFR 1910.422(f)(1) and (f)(2), all
hand-held electric power tools and equipment must comply with 29 CFR
1910.303(b) and 29 CFR 1910.399.
Clarification of the term "approval" is given in 29 CFR 1910.303(a) as
follows: "The conductors and equipment required or permitted by this

subpart shall be acceptable only if approved."
The term "acceptable" is defined under 29 CFR 1910.399 as follows:
"An installation or equipment is acceptable to the Assistant Secretary of
Labor, and approved within the meaning of [29 CFR Part 1910, Subpart
S - Electrical]." An installation would be acceptable if it meets one of
the following three conditions:
 If it is accepted, or certified, or listed, or labeled, or otherwise
determined to be safe by a nationally recognized testing
laboratory [as defined by 29 CFR 1910.7].

6.



With respect to an installation or equipment of a kind which no
nationally recognized 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 local
authority responsible for enforcing occupational safety
provisions.



With respect to custom-made equipment or related installations
which are designed, fabricated for, and intended for use by a
particular customer, if determined to be safe for its intended use
by the manufacturer on the basis of test data which the
employer keeps and makes available for inspection to the
Assistant Secretary and [his/her] authorized representatives.

29 CFR 1910.422(g) Welding and burning.
a.

A current supply switch must be available to interrupt the current flow
to the welding or burning electrode. The switch shall be tended by a
dive-team member in voice communication with the diver performing
the welding or burning (see 29 CFR 1910.422(g)(1)(i)). The disconnect
switch must be in the open position unless the diver is actually welding
or burning (see 29 CFR 1910.422(g)(1)(ii)). The CSHO shall determine
that the welding machine's frame is properly grounded and that cables,
electrode holders and connections are insulated to prevent overheating
or breakdown (see 29 CFR 1910.422(g)(2) and (g)(3)). The employer
must provide insulated gloves for the diver's protection (see 29 CFR
1910.422(g)(4)).
NOTE: Personnel designated to operate electric cutting and welding
equipment used in diving operations shall have experience or training in
the safe use of this equipment (see 29 CFR 1910.410(a)(2)(i); welding
and burning training violations will be cited under 29 CFR 1910.410).

b.

This standard does not place any restriction on the use of AC current or
rectified AC current arc welding.

c.

29 CFR 1910.422(g)(5). "Closed compartments" as used in this
paragraph, means any space that is enclosed by bulkheads and
overheads (i.e., walls and ceilings), including large diameter pipes and
other structures that, because of poor ventilation, could hold or contain
a flammable gas or vapor. Prior to hot work, the employer must
remove from closed compartments all flammable gases and vapors by
ventilating, flooding, or purging with an inert-gas that will not support
combustion. Venting alone is not sufficient unless it removes the

flammable gases from the compartments. Closed compartments,
structures, and pipes already under flow, as in hot tapping operations,
meet the requirement for being flooded.
WARNING: A flooded compartment is not necessarily safe for cutting
and welding. During the cutting and welding process, oxygen, hydrogen
(electrolysis), and other gases may collect in a closed compartment, if it
is not properly vented (made gas free). Should the diver cut or weld
into the area where the gas collects, then a serious explosion can
occur. By properly venting the space, gas will not collect and the space
will remain flooded.
7.

29 CFR 1910.422(h) Explosives. Explosive charges are used to perform some
types of underwater work, including demolition, sheet-pile cutting, cable
cutting, and excavating. Explosives suitable for underwater work include
primacord, various gelatins (gels), plastic blocks, and some liquids. Employers
must comply with this provision, as well as the applicable requirements of 29
CFR 1910.109 and 29 CFR 1926.912, when handling, storing, and using
explosives. This provision requires divers to be out of the water when
detonating an explosive or testing the electrical continuity of the explosive
circuits.
NOTE: Only personnel who are properly trained or experienced shall handle
explosives (see 29 CFR 1910.410(a)(1) and (a)(2)(i); explosive training
violations will be cited under 29 CFR 1910.410).

8.

29 CFR 1910.422(i) Termination of dive. This paragraph applies to all diving
modes. The designated person-in-charge is responsible for determining when a
dive shall be terminated. "Termination" means ending the working interval of a
dive. However, it may still be necessary to complete the
decompression procedures. The working interval of a dive must be terminated
when: the diver so requests; the diver fails to respond correctly to instructions
from the dive team (indicating a possible disability of the diver or an equipment
failure); communications with the diver are lost and cannot quickly be
reestablished (either between the diver and the dive location or diving bell, or
between the diver and the designated person-in-charge and the skipper of the
support vessel for liveboating operations); or the diver begins to use the
reserve breathing gas. Any of these situations requires termination of the dive.
The decompression interval should not be omitted after termination of the dive
if doing so would add to the diver's overall physical risk, unless the
circumstances make inwater decompression impossible or present a greater
physical risk to the diver.

F. 29 CFR 1910.423 Post-dive procedures.
1.

29 CFR 1910.423(b) Precautions. At the completion of a dive, the employer
must: thoroughly check the physical condition of the diver; instruct the diver to
report any physical problems or adverse physiological reactions (including
decompression sickness symptoms); advise the diver of the location of the
nearest decompression chamber; and alert the diver to the hazards of flying too
soon after the dive (i.e., 12 hours for air diving; 24 hours for mixed-gas
diving). Decompression sickness effects can occur for some time after the
completion of the dive, and sleep can conceal the onset of decompression
sickness. Consequently, after a dive deeper than 100 fsw, a dive that requires
decompression, or after any dive using a mixed-gas breathing mixture, the
employer is required to instruct the diver to remain awake and in the vicinity of
the decompression chamber at the dive location for at least one hour after the

dive, including one hour after any decompression or diving medical treatment
(such as medical treatment for decompression sickness or arterial gas
embolism).
2.

29 CFR 1910.423(c) Recompression capability. Decompression chambers
provide the only effective therapy (i.e., recompression) for
decompression sickness and arterial gas embolism. A decompression chamber
also can reduce a diver's underwater exposure since chambers may be used to
decompress the diver on the surface (i.e., procedures known as "surface
decompression on air" and "surface decompression on oxygen").
a.

29 CFR 1910.423(c)(1). This provision requires the use of a
decompression chamber capable of recompressing the diver at the
surface to a minimum of 165 fsw (6 ATA) at the dive location for:
SCUBA dives deeper than 100 fsw; surface-supplied air dives deeper
than 100 fsw but shallower than 220 fsw; mixed-gas dives shallower
than 300 fsw; or diving outside the no-decompression limits shallower
than 300 fsw.

b.

29 CFR 1910.423(c)(2). A decompression chamber capable of
recompressing the diver at the surface to the maximum depth of the
dive must be available at the dive location for dives deeper than 300
fsw.

c.

29 CFR 1910.423(c)(3). The decompression chamber must be dual-lock
(i.e., having two compartments) so that supplies and personnel may be
transferred into and out of the main compartment. The chamber also
must be multi-place (i.e., the main compartment must be large enough
for two persons), and must be located and ready for use within 5
minutes of the diver's exit from the water.

d.

29 CFR 1910.423(c)(4). The decompression chamber must be equipped
with: a pressure gauge for each inner lock and outer lock; a built-in
breathing system with at least one mask for each chamber occupant;
two-way voice communication between the chamber occupant(s) and a
dive-team member at the dive location who is monitoring the
decompression; a view port; and sufficient illumination to observe the
chamber occupant(s).

e.

29 CFR 1910.423(c)(5) and (c)(6). Treatment tables, oxygen or other
appropriate treatment gas, and sufficient gas to pressurize the
decompression chamber during the treatment period must be available
at the dive site. In addition, a competent dive-team member must be
available during the dive, and for one hour afterward, to tend and
operate the chamber.
NOTE: To be used as a recompression facility (i.e., in lieu of a
chamber), a diving bell must meet all the criteria listed in 29 CFR
1910.423(c)(1) and (c)(3). Chambers used for dives that are 300 fsw
and deeper must have a pressure capability equal to or greater than the
maximum depth of the dive (the CSHO shall check the dive plan and
tables for the maximum depth of the dive).

3.

29 CFR 1910.423(d) Record of dive.
a.

29 CFR 1910.423(d)(1) and (d)(2). The record maintained for each
diving operation must include: the names of the dive-team members,

including the designated person-in-charge; the date, time, and location
of the dive; the diving mode(s) used; a general description of the work
performed; the approximate underwater and surface conditions; and the
maximum depth and bottom time for each diver. The following
additional information is required for dives outside the nodecompression limits, deeper than 100 fsw, or using mixed-gas: depthtime and breathing-gas profiles; decompression tables (including any
modifications); and, for repetitive diving, the elapsed time since the last
pressure exposure (if less than 24 hours) or the repetitive dive
designation for each diver.
NOTE: These provisions do not require a standard form or that the dive
records for each individual diver be kept on a separate sheet. When two
or more divers are working simultaneously, the information required
may be kept for the divers on one record. However, if the divers have
different dive exposures or use different decompression tables, then
separate entries must be made for each diver.
b.

4.

29 CFR 1910.423(d)(3). For each dive in which decompression sickness
is suspected or symptoms are evident, the following additional
information must be recorded and maintained: a description of
decompression sickness symptoms (including depth and time of onset);
and a description of treatment results. The information required also
shall be recorded on the OSHA 300 Log ("Log of Work-Related Injuries
and Illnesses"). Employers shall maintain a log of recordable workrelated injuries and illnesses. The key word is "recordable." The
purpose of this requirement is to document recordable illnesses,
including incidents of decompression sickness, even when the initial
symptoms include such manifestations as skin itch, slight joint cramps,
and slight numbness of the extremities. Although seemingly innocuous,
these symptoms are recognized and suspected as mild forms of
decompression sickness. Symptoms and treatments must be recorded
similarly to any other injury or illness (see Appendix G of this instruction
for additional guidance).

29 CFR 1910.423(e) Decompression procedure assessment. This paragraph
requires the employer, within 45 days of occurrence, to investigate and
evaluate each incident of decompression sickness, to take appropriate
corrective action, and to prepare a written evaluation assessing the incident.
The corrective action may include an adjustment of the dive procedures,
reassessment of the decompression tables, or a reexamination of the particular
dive involved. A check of the dive records should show whether an incident
occurred that required an investigation, corrective action, and a written
evaluation.

G. 29 CFR 1910.424 - 1910.427 Specific Operations Procedures. The requirements
of 29 CFR 1910.424 through 1910.427 are in addition to any other applicable
requirements in 29 CFR Part 1910, Subpart T.
H. 29 CFR 1910.424 SCUBA diving. Because a SCUBA diver has a limited breathing
supply, does not usually have voice communication, and often is not monitored or
controlled by surface-support personnel, the limits on this mode of diving are more
stringent than for other diving modes.
1.

29 CFR 1910.424(b) Limits.
a.

29 CFR 1910.424(b)(1) and (b)(2). The limits for SCUBA diving are

more restrictive than for surface-supplied air diving or mixed-gas diving
(see Appendix H). The maximum depth for SCUBA diving is 130 fsw
(see 29 CFR 1910.424(b)(1)). A decompression chamber is required
(i.e., available within 5 minutes from the dive location) when diving
deeper than 100 fsw, or when diving outside of the no-decompression
limits (see 29 CFR 1910.424(b)(2)).
b.

29 CFR 1910.424(b)(3). Each SCUBA diver must be line-tended when
the current exceeds one knot. Three basic types of currents affect
diving operations: river or major ocean currents; currents produced by
the ebb and flow of the tides (which may add or subtract from any
existing current); and underwater or rip currents caused by the rush of
water returning from waves breaking along a shoreline. The CSHO shall
determine that the employer has ascertained the strength of the local
currents at the dive site from Tide and Current Tables, Coast and
Geodetic Survey Charts, Coast Pilot Publications, or other sources. A
SCUBA diver is seriously encumbered when swimming against a current
exceeding one knot, and the standard prohibits such activity unless the
diver is line-tended. A SCUBA diver may, however, swim downstream
with a current when means are provided to pick the diver up (such as
retrieval with a boat).
NOTE: When two SCUBA divers are in the water, one tending line to the
surface is sufficient when the two divers are connected by a "buddy
line."

c.

29 CFR 1910.424(b)(4). Each SCUBA diver must be line-tended when
diving in an enclosed or physically confining space (i.e., any underwater
location where the diver cannot ascend directly to the surface;
commonly referred to as "free access to the surface").
NOTE: For vessels without longitudinal (horizontal) stabilizers, "free
access to the surface" means that the diver is diving above the turn of
the bilge; for vessels with longitudinal stabilizers (usually found on
military combat vessels), "free access to the surface" means that the
diver is diving above the stabilizers.

2.

29 CFR 1910.424(c) Procedures.
a.

29 CFR 1910.424(c)(1). This paragraph requires that a standby diver
be available for all SCUBA diving operations. An "available" standby
diver means that the diving gear for the standby diver is at the dive
location and ready for use (i.e., set up and fully checked out), with a
qualified diver at the dive location available to be the standby diver. A
second diver ("buddy diver") in the water does not satisfy the
requirement for a standby diver. One employee can be both the
standby diver and tender, provided that this employee is a qualified
diver; for a three-person dive team, the designated person-in-charge
(DPIC) would assume tending duties when the standby diver (tender) is
in the water. A DPIC who is a qualified diver also can be the standby
diver, provided that another dive-team member is at the dive location.
This dive-team member must be trained and capable of performing the
necessary functions of the DPIC, when the DPIC is in the water serving
as the standby diver. This paragraph requires that the standby diver be
line-tended from the surface when deployed in the water.

b.

29 CFR 1910.424(c)(2). This paragraph requires that a SCUBA diver be

line-tended when in the water or that the SCUBA diver be accompanied
by, and in continuous visual contact with, another diver during the
diving operation.
NOTE: While line-tending the SCUBA diver from the dive location is
considered preferable to "buddy diving," it is recognized that "buddy
diving" is an accepted practice. The safety advantage of having two
divers in the water tending each other ("buddy diving") is lost if they
cannot maintain continuous visual contact; without visibility, divers
cannot tend each other adequately.
c.

29 CFR 1910.424(c)(3). When diving is conducted in an enclosed or
physically confining space, a diver shall be stationed at the underwater
point of entry to assist in tending the diver in the space.
NOTE: The diver stationed at the underwater point of entry is required
in addition to any standby diver at the dive location.

d.

29 CFR 1910.424(c)(4) and (c)(5). Each SCUBA diver is required to
have: (1) a diver-carried reserve breathing-gas supply that consists of
a manual reserve (J-valve), or (2) an independent reserve cylinder that
has a separate regulator or that is connected to the underwater
breathing apparatus (see 29 CFR 1910.424(c)(4)). The valve of the
reserve breathing-gas supply must be in the closed position prior to the
dive (see 29 CFR 1910.424(c)(5)) to ensure that the air reserve will not
be depleted inadvertently during the dive.
NOTE: A Spare Air® bottle, or equivalent device, that is attached
positively to the diver by a suitable line (so that the bottle is not lost if
dropped) is sufficient as an independent reserve cylinder, provided that
it meets the emergency air volume requirements for the dive profile.
Spare Air® is the trade name for a small, high-pressure air bottle with
an attached breathing regulator that is designed for use as an
emergency-air source.

3.

Commercial SCUBA air diving with one diver in the water requires a minimum of
three dive-team members: a designated person-in-charge (DPIC) (see 29 CFR
1910.410(c)), a standby diver (see 29 CFR 1910.424(c)(1)), and a line-tended
diver (see 29 CFR 1910.424(c)(2)). Commercial SCUBA diving with two divers
in the water requires a minimum of four dive-team members: a DPIC (see 29
CFR 1910.410(c)), a standby diver (see 29 CFR 1910.424(c)(1)), and two
divers (see 29 CFR 1910.424(c)(2)).
NOTE 1: Additional guidance regarding minimum dive-team requirements is
provided in Appendix A, Questions #2 and #3, of this instruction.
NOTE 2: In establishing the number of dive-team members required for a dive,
proper consideration must be given to 29 CFR 1910.421(d) Planning and
assessment, 29 CFR 1910.421(e) Hazardous activities, and 29 CFR
1910.422(b)(3). This latter provision requires employers to provide a means to
assist an injured diver from the water (such as an inwater stage, small boat, or
stokes basket) or into a diving bell, that may necessitate additional dive-team
members.

I.

29 CFR 1910.425 Surface-supplied air diving.
1.

29 CFR 1910.425(b) Limits.

a.

29 CFR 1910.425(b)(1). The maximum depth for surface-supplied air
diving is 190 fsw, except that surface-supplied air dives with bottom
times of less than 30 minutes may be conducted to a maximum depth of
220 fsw.

b.

29 CFR 1910.425(b)(2). A decompression chamber is required
(available within 5 minutes from the dive location) for dives deeper than
100 fsw, or any dive that requires planned decompression.
NOTE: Decompression chambers and diving bells, when used as a
recompression facility, shall meet the criteria specified by 29 CFR
1910.423(c) and 29 CFR 1910.430(f).

c.

2.

29 CFR 1910.425(b)(3). A diving bell is required for dives with an
inwater decompression time greater than 120 minutes, except when
heavy gear is worn or diving is conducted in physically confining spaces.

29 CFR 1910.425(c) Procedures.
a.

29 CFR 1910.425(c)(1). Each diver is required to be continuously
tended while in the water.
NOTE: 29 CFR 1910.425(c)(1)(i) requires that a separate dive-team
member tend each diver in the water when the dive exceeds 100 fsw or
is outside the no-decompression limits. The increased hazards and
complexity associated with deeper or longer dives may compromise
diver safety if a tender is responsible for tending more than one diver.

b.

29 CFR 1910.425(c)(2). When diving is conducted in enclosed or
physically confining spaces, another diver shall be stationed at the
underwater point of entry.

c.

29 CFR 1910.425(c)(3). This paragraph requires that each diving
operation have a primary breathing-gas supply that is sufficient to
support divers for the duration of the planned dive, including
decompression.

d.

29 CFR 1910.425(c)(4)(i), (c)(4)(ii), and (c)(4)(iii). For dives deeper
than 100 fsw or outside the no-decompression limits, each diver must:
be tended by a separate dive-team member; have a standby diver
available at the dive location while the diver is in the water; and have a
diver-carried reserve breathing-gas supply, except when heavy gear is
worn.

e.

29 CFR 1910.425(c)(4)(iv). A reserve breathing-gas supply is required
at the dive location for dives deeper than 100 fsw or outside the nodecompression limits.
NOTE: The reserve breathing-gas supply required at the dive location
must be on line and ready for use, and its source must be independent
of the primary breathing-gas supply. The reserve breathing-gas supply
must be of sufficient quantity and pressure to allow each diver to
complete any planned decompression schedule.

f.

29 CFR 1910.425(c)(5)(i) and (c)(5)(ii). For surface-supplied air diving
with heavy gear, deeper than 100 fsw, or outside the nodecompression limits, an extra breathing-gas hose must be available to

the standby diver, and the hose must be capable of supplying breathing
gas to the diver in an emergency. Also, an inwater stage must be
provided for the diver(s) in the water.
g.

29 CFR 1910.425(c)(6). A diver-carried reserve breathing-gas supply
must be provided to a diver in the water when the diver is prevented by
the configuration of the dive area from ascending directly to the surface
(i.e., when the diver does not have "free access to the surface"), except
when the diver wears heavy gear or when the physical space does not
permit the use of such a breathing-gas supply. The diver-carried
reserve must be sufficient under operating conditions to allow the diver
to reach the surface, or another source of breathing gas, or to be
reached by a standby diver. Heavy-gear diving is exempted from these
provisions because the gear carries its own reserve.
NOTE: For vessels without longitudinal (horizontal) stabilizers, "free
access to the surface" means that the diver is diving above the turn of
the bilge; for vessels with longitudinal stabilizers (usually found on
military combat vessels), "free access to the surface" means that the
diver is diving above the stabilizers.

3.

Commercial surface-supplied air diving with one diver in the water requires a
minimum of three dive-team members: a DPIC (see 29 CFR 1910.410(c)), and
a diver "who shall be continuously tended [by a tender other than the DPIC]
while in the water" (see 29 CFR 1910.425(c)(1)). For surface-supplied air
diving that is 100 feet or less and does not involve planned decompression, a
standby diver is not a specified requirement for every dive. However, based on
the requirements of 29 CFR 1910.421(d) Planning and assessment, the hazard
analysis and assessment of the dive will dictate the use of a standby diver when
underwater conditions and hazards or potential hazards involve: proximity to
an underwater suction, no free access to the surface, the possibility of diver
entanglement or entrapment, or unknown bottom conditions. If a standby
diver is required (such as when these conditions are present or for depths that
exceed 100 fsw), these duties may be performed by the DPIC or the tender. A
tender who is a qualified diver can be the standby diver; for a three person
dive-team, the DPIC would assume tending duties when the standby diver
(tender) is in the water. A DPIC who is a qualified diver also can be the
standby diver, provided that another dive-team member is at the dive location.
This dive-team member must be trained and capable of performing the
necessary functions of the DPIC, when the DPIC is in the water as the standby
diver.
NOTE: In establishing the number of dive-team members required for a dive,
proper consideration must be given to 29 CFR 1910.421(d) Planning and
assessment, 29 CFR 1910.421(e) Hazardous activities, and 29 CFR
1910.422(b)(3). This latter provision requires employers to provide a means to
assist an injured diver from the water (such as an inwater stage, small boat, or
stokes basket) or into a diving bell, that may necessitate additional dive-team
members.

J.

29 CFR 1910.426 Mixed-gas diving.
1.

29 CFR 1910.426(b) Limits.
a.

29 CFR 1910.426(b)(1)(i). Mixed-gas diving requires a
decompression chamber to be ready for use at the dive location for all
dives (available within 5 minutes from the dive location).

Decompression chambers and diving bells, when used as a
recompression facility, must meet the criteria stated in 29 CFR
1910.423(c). 29 CFR 1910.430(f) sets forth additional requirements
that apply only to decompression chambers. A diving bell (open diving
bell or closed diving bell) is required for dives in the range of 220 - 300
fsw or involving inwater decompression lasting longer than 120 minutes,
except when heavy gear is worn or when diving in physically confining
spaces.
NOTE: See Appendix C of 29 CFR Part 1910, Subpart T, for exceptions
to the decompression chamber requirement pertaining to recreational
diving instructors and diving guides when other alternative requirements
are met.
b.

2.

29 CFR 1910.426(b)(ii). A closed diving bell is required for dives deeper
than 300 fsw, except when diving is conducted in physically confining
spaces.

29 CFR 1910.426(c) Procedures.
a.

29 CFR 1910.426(c)(1) and (c)(2). A separate dive-team member is
required to tend each mixed-gas diver in the water. A standby diver
must be available while a diver(s) is in the water.
NOTE: A separate tender must be assigned to each mixed-gas diver at
all times, and a standby diver must be available to assist the mixed-gas
diver(s) in the water. Therefore, for mixed-gas diving, a tender cannot
be a standby diver unless a qualified dive-team member is available to
assume the tender's duties.

b.

29 CFR 1910.426(c)(3). When diving is conducted in enclosed or
physically confining spaces, another diver must be stationed at the
underwater point of entry to assist in tending the diver in the space.

c.

29 CFR 1910.426(c)(4). This paragraph requires a primary breathinggas supply sufficient to support divers for the duration of any planned
dive, including decompression.

d.

29 CFR 1910.426(c)(5). A reserve breathing-gas supply is required at
the dive location for all mixed-gas dives.
NOTE: The reserve breathing-gas supply required at the dive location
must be on line and ready for use, and its source must be independent
of the primary breathing-gas supply. The reserve breathing-gas supply
must be of sufficient quantity and pressure to allow each diver to
complete any planned decompression schedule.

e.

29 CFR 1910.426(c)(6)(i) and (c)(6)(ii). When a mixed-gas diver
wearing heavy gear is in the water, an extra breathing-gas hose must
be available to the standby diver, and the hose must be capable of
supplying breathing-gas to the diver in the water during an emergency.
Also, an inwater stage must be provided for the divers in the water.

f.

29 CFR 1910.426(c)(7). An inwater stage is required for divers who do
not have access to a diving bell for dives deeper than 100 fsw or dives
outside the no-decompression limits.

g.

29 CFR 1910.426(c)(8). When a closed diving bell is used, a dive-team
member must be available in the diving bell to tend the diver in the
water.

h.

29 CFR 1910.426(c)(9). A diver-carried reserve breathing-gas supply is
required when diving deeper than 100 fsw or outside the nodecompression limits, or when the diver is prevented by the
configuration of the dive area from directly ascending to the surface
(i.e., when the diver does not have "free access to the surface"), except
when heavy gear is worn or when the physical space does not permit
the use of such a breathing-gas supply.
NOTE 1: For vessels without longitudinal (horizontal) stabilizers, "free
access to the surface" means that the diver is diving above the turn of
the bilge; for vessels with longitudinal stabilizers (primarily found on
military combat vessels), "free access to the surface" means that the
diver is diving above the stabilizers.
NOTE 2: In establishing the number of dive-team members required for
a dive, proper consideration must be given to 29 CFR 1910.421(d)
Planning and assessment, 29 CFR 1910.421(e) Hazardous activities, and
29 CFR 1910.422(b)(3). This latter provision requires employers to
provide a means to assist an injured diver from the water (such as an
inwater stage, small boat, or stokes basket) or into a diving bell, that
may necessitate additional dive-team members.

K. 29 CFR 1910.427 Liveboating. Supporting a surface-supplied air or mixed-gas diver
from a vessel that is underway is known as liveboating. This operation is one of the
most hazardous diving operations, and it is restricted to surface-supplied diving only
(liveboating operations cannot be performed with SCUBA equipment).
1.

29 CFR 1910.427(b) Limits. Liveboating is not permitted for diving operations
that: have an inwater decompression time of more than two hours; use
surface-supplied air at depths greater than 190 fsw (except that surfacesupplied air dives with a bottom time of less than 30 minutes may be conducted
to depths of 220 fsw or less); use mixed-gas at depths deeper than 220 fsw;
occur in rough seas that would impede the diver's mobility or ability to perform
the assigned work; or take place during non-daylight hours.

2.

29 CFR 1910.427(c) Procedures.
a.

29 CFR 1910.427(c)(1). The propeller of the vessel must be stopped
before the diver enters or exits the water.

b.

29 CFR 1910.427(c)(2). With a vessel underway, a diver's hose can
become entangled in the vessel's propeller. Therefore, when inspecting
a liveboating operation, the CSHO shall verify the availability and use of
a device designed to minimize the possibility of the diver's hose
becoming entangled in the vessel's propeller. Such a device may be a
propeller shroud, a weighted fair lead system, or an air tugger with a
heavy weight. The use of a tender to prevent hose entanglement
without some mechanical support is not sufficient to satisfy this
requirement. When a floating hose is used, the hose shall be checked
carefully to ensure that the requirements for breathing-gas supply hoses
are met (see 29 CFR 1910.430(c)).

c.

29 CFR 1910.427(c)(3). This paragraph requires the use of two-way

voice communications between the designated person-in-charge and the
person controlling the vessel while the diver is in the water.
d.

29 CFR 1910.427(c)(4). A standby diver is required for all liveboating
operations.

e.

29 CFR 1910.427(c)(5). A diver-carried reserve breathing-gas supply
shall be carried by each diver engaged in liveboating operations.

L. 29 CFR 1910.430 Equipment.
1.

29 CFR 1910.430(a) General. Every equipment modification, repair, test,
calibration, or maintenance service must be recorded in a log or by means of a
tagging system. The tag or log entry must include the date, the type of work
performed on the equipment, and the name or initials of the person who
performed the work. The CSHO shall check to ensure that the employer has
recorded the information required by this provision. This information is used to
determine whether the equipment meets the requirements of 29 CFR 1910.430
or is in need of maintenance, testing, or replacement. These records (logs or
tags) must be kept by the employer until replaced by a subsequent up-to-date
record, or until the equipment is withdrawn from service.

2.

29 CFR 1910.430(b) Air compressor system.
a.

29 CFR 1910.430(b)(1) and (b)(2). Air compressor systems used to
supply air to the diver must be equipped with a volume tank (VT), a
check valve on the inlet side of the VT (to prevent loss of air if the
compressor fails), a VT pressure gauge, a VT relief valve (to prevent
excessive pressure buildup), and a VT drain valve (to drain or "bleed"
accumulated moisture from the VT). In addition, the air compressor
intakes must be located away from any internal combustion engine
exhaust or other contamination source to protect the diver's breathing
air.

b.

29 CFR 1910.430(b)(3) and (b)(4). The employer is responsible for
checking the output of the air compressor system every 6 months to
ensure that the diver's breathing air does not contain more than 20 ppm
(parts per million) by volume of carbon monoxide, more than 1,000
ppm by volume of carbon dioxide, 5 milligrams per cubic meter of oil
mist (except that non-oil-lubricated compressors need not be tested for
oil mist), or a pronounced or noxious odor. The CSHO shall interview
appropriate employees and examine the records indicating the results of
such tests. The CSHO also shall check to ensure that the air sample
was taken at the connection to the distribution system (manifold). If
required, the CSHO or industrial hygienist should obtain a sample of the
breathing air for later evaluation or, when possible, test for
contaminants onsite.
NOTE: Unlike compressors used with air respiratory systems that are
not normally monitored, diving compressors are continually monitored
by the dive team and are not required to have CO and high-temperature
alarms.

3.

29 CFR 1910.430(c) Breathing-gas supply hoses.
a.

29 CFR 1910.430(c)(1)(i), (c)(1)(ii), (c)(1)(iii), and (c)(1)(iv). Under
paragraph (c)(1)(i), each breathing-gas hose must have a working

pressure at least equal to the working pressure of the total breathinggas system. Therefore, a hose connected to the low-pressure or
downstream side of a regulating valve must meet the working pressure
of that part of the system. For instance, the hose working pressure
does not have to be equal to the pressure of the gas storage-bank
cylinders, but must be equal to the working pressure downstream from
the regulator. The working-pressure rating of the hose usually will be
found on a decal or stencil with the manufacturer's name at regular
intervals along the hose length.
Paragraph (c)(1)(ii) requires that each breathing-gas supply hose have
a rated bursting pressure at least four times the maximum working
pressure (see the definition of "bursting pressure," section XV,
paragraph B, of this instruction). Paragraphs (c)(1)(iii) and (c)(1)(iv)
specify, respectively, that each breathing-gas supply hose must be
tested annually to at least 1.5 times of its working pressure, and that
the open ends of a hose must be taped, capped, or plugged when the
hose is in storage or not in use to prevent foreign matter from
contaminating the hose.
b.

29 CFR 1910.430(c)(2)(i), (c)(2)(ii), and (c)(2)(iii). Connectors for
diver's breathing-gas systems must be made of corrosion-resistant
material and have a rated working pressure equal to the maximum
working pressure of the hose to which they are connected. Connectors
must be resistant to accidental disengagement.
NOTE: Installation of cadmium-plated or other corrosion-resistant
plated fittings is acceptable and meets the requirements of "corrosionresistant" to the extent that the plating remains intact. However, when
the plating becomes worn and the parent metal becomes pitted, the
connector must be replaced.

c.

29 CFR 1910.430(c)(3)(i), (c)(3)(ii), and (c)(3)(iii). Umbilicals must be
marked in 10-foot increments from the diver to 100 feet, and in 50-foot
increments thereafter. Hoses in umbilicals (i.e., breathing-gas hoses,
hot water hoses, or other hoses that carry air or liquids) must be kink
resistant. The breathing-gas hose in the umbilical also must meet other
applicable hose requirements of 29 CFR 1910.430(c)(1) and (c)(2). The
maximum allowable working pressure of the umbilical breathing-gas
hose can be calculated by: subtracting the maximum depth (in psi) of
the supply source (surface or diving bell) from the maximum depth (in
psi) of the dive for which it will be used; and then adding 100 psi to this
figure.
NOTE: Additional guidance is available in the ADCI Consensus
Standards for Commercial Diving and Underwater Operations (Section
4).

4.

29 CFR 1910.430(d) Buoyancy control. The following equipment must have
exhaust valves: helmets or masks connected directly to a dry suit or other
buoyancy-changing equipment, and dry suits or other buoyancy-changing
equipment not directly connected to the helmet or mask. A buoyancy
compensator used for SCUBA diving must have an inflation source separate
from the breathing-gas supply. SCUBA diving requires the use of a personal
flotation device capable of maintaining the diver at the surface in a face-up
position; this device also must be capable of oral inflation, have an exhaust
valve, and have a manually activated inflation source independent of the

breathing-gas supply.
5.

29 CFR 1910.430(e) Compressed gas cylinders. Employers must follow the
OSHA standards for general industry that regulate the design, construction, and
maintenance of compressed gas cylinders (see 29 CFR 1910.101 and 29 CFR
1910.169). In addition, the cylinders must be stored in a ventilated area away
from excessive heat, and must be secured from falling. When the cylinders are
in use, they must be equipped with a shut-off valve and a protective cap. The
protective cap is not required when the cylinders: are designed with recessed
shut-off valves, are connected to a manifold, or used for SCUBA diving.

6.

29 CFR 1910.430(f) Decompression chambers. Each decompression chamber
manufactured after October 20, 1977, must be built and maintained in
accordance with ASME Code, or an equivalent standard (the meaning of the
term "ASME or equivalent code" is covered under section XV, paragraph B, of
this instruction). Decompression chambers manufactured on or prior to
October 20, 1977, must be built and maintained in conformity with the code
requirements to which they were built, or to an equivalent standard or code.
Decompression chambers must have: a means of maintaining the atmosphere
below 25 percent oxygen by volume; noise mufflers on the intake and exhaust
lines (to facilitate communication and to protect against hearing loss) that are
regularly inspected and maintained; suction guards on the exhaust line
openings; and a means for extinguishing fire. Ignition sources and combustible
material must be kept to a minimum inside the chamber.
NOTE: Appropriate means to maintain the oxygen level below 25 percent may
include a ventilation system or an overboard dump system. An overboard
dump system exhausts the occupant's expired breathing gases from the built-in
breathing system (BIBS)(used for breathing purposes inside a
decompression chamber) to prevent a build up of oxygen inside the chamber
above 25 percent by volume.

7.

29 CFR 1910.430(g) Gauges and timekeeping devices. To monitor a diver's
depth-time profile, a gauge indicating diver depth that can be read at the dive
location is required for all dives except SCUBA (SCUBA divers carry their own
depth gauges). To maintain accuracy, each mechanical depth gauge must be
dead-weight tested or calibrated against a master gauge every 6 months, and
when a discrepancy larger than 2 percent of full scale occurs between any two
equivalent gauges. A cylinder pressure gauge that the diver can monitor must
be carried by each SCUBA diver. Also, a timekeeping device must be kept at
the dive location for recording time intervals during each dive to maintain an
accurate depth-time profile for each diver.
NOTE: For depth and pressure gauges that are digital, employers must comply
with the manufacturer's recommendations for verifying accuracy.

8.

29 CFR 1910.430(h) Masks and helmets. Surface-supplied air masks and
helmets must have a non-return valve, that closes readily and positively, at the
attachment point between helmet or mask and hose, as well as an exhaust
valve. Surface-supplied air masks and helmets must have a minimum
ventilation rate capability of 4.5 acfm for any depth at which they are used, or
the capability of maintaining the diver's inspired carbon dioxide partial pressure
below 0.02 ATA when the diver is producing carbon dioxide at a rate of 1.6
standard liters per minute.
NOTE: The purpose of this helmet and mask provision is to ensure that air is
supplied to the diver at a rate sufficient to meet the breathing requirements of

the diver, and to dilute or flush expelled air from the diver's mask or helmet.
This provision serves as a guide for the design and selection of masks and
helmets, not as a basis for routine operational tests or field verification.
Although this provision does not require employers to perform any test on
helmets and masks, it does require employers to ensure that the appropriate
ventilation rate is maintained during operational use. Citations shall be issued
under this provision only after consulting with OSHA's National Office, Office of
Maritime Enforcement.
9.

29 CFR 1910.430(i) Oxygen safety. Equipment used with oxygen or breathinggas mixtures containing over 40 percent by volume oxygen must be designed
for oxygen service. Components (except umbilicals) exposed to oxygen or
breathing-gas mixtures containing over 40 percent by volume oxygen must be
cleaned of flammable materials before use. Oxygen systems over 125 psig and
compressed air systems over 500 psi must have slow-opening shut-off valves
(such as a needle valve).
NOTE: The purpose of this provision is to ensure that equipment exposed to
oxygen is cleaned of flammable materials and hydrocarbon contaminates before
placing that equipment into oxygen service. Similarly, before new or
replacement components are placed into service in an oxygen-cleaned system,
they also must be cleaned before being connected to the system.

10.

29 CFR 1910.430(j) Weights and harnesses. The requirements for weights and
harnesses do not apply when a diver wears heavy gear (except as delineated in
the NOTE below). In all other cases, each diver must be equipped with a
weight belt or assembly that has a quick-release feature. Except for SCUBA
diving and when the diver wears heavy gear, the diver must wear a safety
harness with a positive buckling device, an attachment point for the umbilical
(to prevent strain on the mask or helmet), and a lifting point (to distribute the
pull force of the umbilical and harness over the diver's body).
NOTE: When OSHA issued the commercial diving standard in 1977, harnesses
were exempted from heavy gear since this gear was used with a harness-type
weight belt that incorporated an attachment point for the umbilical. Advances
in diving equipment and technology have led to heavy gear that uses an outer
garment to carry necessary weights in pockets that are designed for that
purpose (see NOTE to the definition of "heavy gear," section XV, paragraph B,
of this instruction); such gear requires a harness with an attachment point for
the umbilical, and a lifting point(s).

M. 29 CFR 1910.440 Recordkeeping requirements. The provisions of this standard
specify the recordkeeping requirements for commercial diving operations.
1.

29 CFR 1910.440(a)(2). The employer must record any diving-related injury or
illness that results in a dive-team member being hospitalized for a period of 24
hours or longer. The record must describe the circumstances of the incident
and the extent of the injuries or illnesses.
NOTE 1: These incidents do not have to be reported to OSHA (unless three or
more hospitalizations are involved), but the record must be made available to a
CSHO on request. Frequency of injuries and illnesses may be an indication of
improper planning or dive procedures.
NOTE 2: Employers must report fatalities and multiple hospitalizations (three
or more) by telephone or in person to the nearest OSHA Area Office, or by
using OSHA's toll-free hotline at 1-800-321-OSHA. The caller making the

accident report must talk directly to a person at OSHA (i.e., they cannot leave a
message on the phone, send a fax, or send an e-mail). The maximum time
allowed by 29 CFR 1904.39(a) for reporting fatality or hospitalization (three or
more) cases is eight (8) hours; employers should report such cases as soon as
possible after the occurrence (see Appendix G of this instruction for additional
reporting guidance).
2.

29 CFR 1910.440(b)(1). This provision provides a CSHO with the authority to
inspect and copy any record(s) required by this standard.

3.

29 CFR 1910.440(b)(2). This provision requires employers to retain, and to
provide to their employees, their employees' designated representatives, and
OSHA (usually during an inspection), exposure and medical records in
accordance with paragraphs (a) - (e), and (g) - (i), of 29 CFR 1910.1020
Access to employee exposure and medical records (this standard was redesignated in 1996 from 29 CFR 1910.20 to 29 CFR 1910.1020). These records
include: safe practices manual (see 29 CFR 1910.420); depth-time profiles
(see 29 CFR 1910.422); decompression procedure-assessment evaluations (see
29 CFR 1910.423); and hospitalization records (see 29 CFR 1910.440).
Additionally, this provision specifies that employers must retain and make
available to their employees and their employees' designated representatives
any equipment-inspection and equipment-testing records required under 29
CFR 1910.430 that pertain to these employees.

4.

29 CFR 1910.440(b)(3). This paragraph requires employers to maintain the
following records and documents: a safe practices manual (current document);
depth-time profile of each dive (until completion of the dive, or completion of
the decompression-procedure assessment in the event of a decompressionsickness incident); the dive record (for 1 year, except 5 years for dives
involving decompression-sickness incidents); decompression-procedure
assessment evaluations (for 5 years); equipment-inspection and equipmenttesting records (current entry or tag, or until the equipment is withdrawn from
service); and hospitalization records (for 5 years).

5.

29 CFR 1910.440(b)(4). This paragraph specifies that employers are to send to
the National Institute for Safety and Health (NIOSH) any record with an expired
5-year retention period. Sending the records to NIOSH makes them available
for research purposes (such as assessing the medical effects of decompression
procedures). In addition, employers and employees will have continuous
access to the records if they need them to evaluate the safety of diving
procedures, identify the causes of latent health effects, or for other reasons.
However, employers may retain these expired records instead of sending them
to NIOSH.
NOTE: The NIOSH address for forwarding medical records is: Information
Resources Branch; Education and Information Division; National Institute for
Occupational Safety and Health; 4676 Columbia Parkway; Cincinnati, OH
45226. The NIOSH website is http://www.cdc.gov/niosh/homepage.html.

6.

Additional guidance regarding injury and illness reporting and recordkeeping for
commercial diving operations is provided in Appendix G of this instruction.

N. 29 CFR Part 1910, Subpart T, Appendix A - Examples of Conditions Which May
Restrict or Limit Exposure to Hyperbaric Conditions.
This appendix lists disorders that may restrict or limit occupational exposure to
hyperbaric conditions. The extent of the restriction depends on severity, presence of

residual effects, response to therapy, number of occurrences, diving mode, and/or
degree and duration of isolation.
O. 29 CFR Part 1910, Subpart T, Appendix B - Guidelines for Scientific Diving.
This appendix contains guidelines, that are used in conjunction with 29 CFR
1910.401(a)(2)(iv), to determine those scientific diving programs that are exempt from
the requirements of 29 CFR Part 1910, Subpart T.
P. 29 CFR Part 1910, Subpart T, Appendix C - Alternative Conditions Under 29
CFR 1910.401(a)(3) for Recreational Diving Instructors and Diving Guides
(Mandatory).
Appendix C of 29 CFR Part 1910, Subpart T, lists the conditions addressed by 29 CFR
1910.401(a)(3). This paragraph specifies that employers of recreational diving
instructors and diving guides who comply with all of the conditions listed in this
appendix, need not provide a decompression chamber for these divers as required
under 29 CFR 1910.423(b)(2) or (c)(3), or 29 CFR 1910.426(b)(1).
Q. Other Commercial Diving Resources.
While OSHA considers the industry standards set forth below to be a valuable resource
for safe and healthful workplace practices in the commercial diving industry such
standards are for information purposes only and employers accessing such information
still must comply with the requirements of the Occupational Safety and Health (OSH)
Act and standards promulgated pursuant to the OSH Act. Therefore, applying these
recommendations or practices does not necessarily constitute compliance with the OSH
Act and OSHA standards, including 29 CFR Part 1910, Subpart T. In addition, OSHA
does not control the publication of information on the website listed in this section, and
cannot guaranty the accuracy, reliability, or timeliness of the information contained in
this website.
Association of Diving Contractors International (ADCI). The ADCI is an international
association, with headquarters in Houston, Texas, that represents employers in the
commercial diving industry. The ADCI Consensus Standards for Commercial Diving and
Underwater Operations includes technical standards, and operational information,
guidance and procedures in support of safe diving practices.
The following previously issued ADCI standards were incorporated into the ADCI
Consensus Standards for Commercial Diving and Underwater Operations (Fifth Edition)
in 2004:
 ADCI Standard 01-1994, In-Service Maintenance and Repairs of PVHOs
 ADCI Standard 02-1994, PVHO Window Cleaning, Inspection, Installation and
Maintenance Instructions
 ADCI Standard 03-1995, Recommended Divers Supply Pressure
 ADCI Standard 04-1995, Duration of Bail-Out Cylinder
 ADCI Standard 05-1995, Recommended First Aid Kit Contents
 ADCI Standard 06-1995, Color Coding Guidance
 ADCI Standard 07-1996, Minimum Rest Hour Policy
 ADCI Standard 08-2000, High Pressure Water Blasting
 ADCI Standard 09-2000, Handling Systems Guidance on the Design, Installation
and Testing for the Launch and Recovery of Divers
 ADCI Standard 10-1999, Commercial Diver Certification Card
 ADCI Standard 11-1998, Commercial Diving in Potable Water Facilities
ADCI also distributes the following safety videos:





ADCI Video, Why a 3-Man Crew?
ADCI Video, The Hazards of Diving in Delta-P (Differential-Pressure) Work
Environments
ADCI Video, The Hazards of Underwater Burning
Most ADCI products are available in Spanish (en Español). Additional
information is available at the association's website, http://www.adcint.org/wiadci.htm.

R. Relationship to Other Federal Agencies and Transportation to Off-Shore Diving
Sites.



In general, OSHA Area Directors should coordinate inspection activities with
local U.S. Coast Guard counterparts in a manner that minimizes the duplication
of agency resources and maximizes the protection of affected employees.



Consistent with operational efficiency and the safety of agency personnel,
transportation necessary to conduct off-shore inspections should be obtained in
accordance with the following priorities:



a.

Appropriate federal agency, on an "as available" basis.

b.

Private contractor.

c.

Employer at the off-shore site.

Accident-investigation reports, statistical data, and other pertinent
enforcement-related information may be freely exchanged with other agencies
at the local level, consistent with existing rules and regulations.

APPENDIX A: Commercial Diving Operations Questions and Answers
This appendix consolidates OSHA interpretations related to commercial diving operations that have
been issued and remain valid as of the date of this instruction. Previously issued interpretations were
reviewed to determine their current validity and accuracy. Interpretations for which standard
references have changed were updated to reflect the current standard reference.
OSHA requirements are set by statute, standards, and regulations. Our interpretations explain these
requirements and how they apply to particular circumstances, but they cannot create additional
employer obligations. These responses constitute OSHA's interpretations of the requirements
discussed. Note that our enforcement guidance may be affected by changes to OSHA rules. Also,
from time to time we update our guidance in response to new information. To keep apprised of such
developments, you can consult OSHA's website at http://www.osha.gov.
Question #1: Are diving operations involving the underwater inspection of bridges
considered to be "scientific diving" under 29 CFR 1910.401(a)(2)(iv), and if this diving is
"scientific diving," what standards apply to these divers?
Answer: The underwater inspection of bridges by divers is governed by OSHA regulations for
commercial diving, 29 CFR Part 1910, Subpart T - Commercial Diving Operations. The exemption
from OSHA's commercial diving standard for scientific diving would not be applicable to underwater
bridge inspection-diving activities.
Question #2: What are the minimum number of dive-team members required to support air
dives using SCUBA equipment and surface-supplied diving equipment, with one diver in the

water?
Answer: In establishing the number of dive-team members required for a dive, proper consideration
must be given to 29 CFR 1910.421(d) Planning and assessment, 29 CFR 1910.421(e) Hazardous
activities, and 29 CFR 1910.422(b)(3). This latter provision requires employers to provide a means to
assist an injured diver from the water (such as an inwater stage, small boat, or stokes basket) or into
a diving bell, that may necessitate additional dive-team members.
Commercial SCUBA air diving with one diver in the water requires a minimum of three dive-team
members: a designated person-in-charge (DPIC)(see 29 CFR 1910.410(c)), a standby diver (see
29 CFR 1910.424(c)(1)), and a line-tended diver (see 29 CFR 1910.424(c)(2)). A tender who is a
qualified diver can be the standby diver; for a three-person dive-team, the DPIC would assume
tending duties when the standby diver (tender) is in the water. A DPIC who is a qualified diver also
can be the standby diver, provided that another dive-team member is at the dive location. This diveteam member must be trained and capable of performing the necessary functions of the DPIC, when
the DPIC is in the water serving as the standby diver.
Commercial surface-supplied air diving with one diver in the water requires a minimum of three diveteam members: a DPIC (see 29 CFR 1910.410(c)), and a diver "who shall be continuously tended
[by a tender other than the DPIC] while in the water" (see 29 CFR 1910.425(c)(1)). For surfacesupplied air diving that is 100 feet or less and does not involve planned decompression, a standby
diver is not a specified requirement for every dive. However, based on the requirements of 29 CFR
1910.421(d) Planning and assessment, the hazard analysis and assessment of the dive will dictate the
use of a standby diver when underwater conditions and hazards or potential hazards involve:
proximity to an underwater suction, no free access to the surface, the possibility of diver
entanglement or entrapment, or unknown bottom conditions. If a standby diver is required (such as
when these conditions are present or for depths that exceed 100 fsw), these duties may be performed
by the DPIC or the tender. A tender who is a qualified diver can be the standby diver; for a threeperson dive team, the DPIC would assume tending duties when the standby diver (tender) is in the
water. A DPIC who is a qualified diver also can be the standby diver, provided that another dive-team
member is at the dive location. This dive-team member must be trained and capable of performing
the necessary functions of the DPIC, when the DPIC is in the water as the standby diver.
Question #3: What is the minimum number of dive-team members required to support
SCUBA diving when two divers are in the water, and when are SCUBA divers required to be
line-tended?
Answer: Commercial SCUBA air diving with two divers in the water requires a minimum of four diveteam members: a designated person-in-charge (DPIC)(see 29 CFR 1910.410(c)), a standby
diver (see 29 CFR 1910.424(c)(1)), and two divers (see 29 CFR 1910.424(c)(2)). The two divers
must be in continuous visual contact with each other or line-tended from the surface. The two divers
require a tending line to the surface if they are required to work against a current exceeding one
knot. When required or deemed necessary, one tending line to the surface is sufficient when the two
divers are connected by a "buddy line." When the standby diver is deployed, he/she is required to be
line-tended from the surface. A tender who is a qualified diver can be the standby diver; for a fourperson dive team with two divers, the DPIC would assume tending duties when the tender is in the
water serving as the standby diver. A DPIC who is a qualified diver also can be the standby diver,
provided that another dive-team member is at the dive location. This dive-team member must be
trained and capable of performing the necessary functions of the DPIC, when the DPIC is in the water
serving as the standby diver.
Question #4: What commercial diving schools, national diver-training consensus
standards, and commercial diving licenses or certifications does OSHA accept as meeting
the requirements of 29 CFR 1910.410 Qualifications of dive team?
Answer: OSHA considers an employer to be in compliance with the requirements of 29 CFR
1910.410 when documentation shows that the diver completed training to the appropriate level (such

as a surface-supplied air diver certificate, or a surface-supplied mixed-gas diver certificate) at a
commercial (private), military, or other federal (such as the Army Corps of Engineers) diving school,
or a school accredited by the Association of Commercial Diving Educators (ACDE). An employer also
is in compliance when documented evidence shows that a diver's training meets the requirements
specified by the national consensus standard published by the American National Standards Institute
(ANSI) and the Association of Commercial Diving Educators (ACDE)(i.e., ANSI/ACDE-01-1998,
American National Standard for Divers - Commercial Diver Training - Minimum Standard). No
commercial diver-licensing programs exist in the United States; however, the Association of Diving
Contractors International (ADCI) issues commercial diver certification cards in accordance with the
ADCI Consensus Standards for Commercial Diving and Underwater Operation (Section 3.0). OSHA
considers an employer to be in compliance with the 29 CFR 1910.410 diver-training requirements
when the employed divers have a valid ADCI commercial diver certification card indicating the
appropriate training level.
Question #5: Do the Consensus Standards for Commercial Diving and Underwater
Operations published by the Association of Diving Contractors International (ADCI) comply
with OSHA and U.S. Coast Guard requirements for commercial diving operations? For diving
operations that are not covered by OSHA or U.S. Coast Guard regulations, such as
maintenance and repair of pressure vessels for human occupancy (PVHO) or handling
systems for diving bells, what does OSHA recognize as the best industry practice?
Answer: OSHA recognizes the ADCI Consensus Standards for Commercial Diving and Underwater
Operations as meeting the general requirements of 29 CFR 1910.420 for a safe practices manual. The
contents of this document meet or exceed the requirements of 29 CFR Part 1910, Subpart T. For
diving-related operational, maintenance, and testing matters that are not addressed by OSHA
standards, OSHA recognizes ADCI standards as the best established industry practice.
OSHA's recognition of the ADCI standards is consistent with the position taken by the U.S. Coast
Guard. In a letter from the U.S. Coast Guard, Chief, Office of Compliance, to the ADCI dated February
9, 2005, the U.S. Coast Guard stated, "Of significance, ADCI's Consensus Standards for Commercial
Diving and Underwater Operations fully meet and exceed the Coast Guard's regulatory requirements
for commercial diving operations found in 46 CFR 197. Now in its Fifth Edition, the ADCI Consensus
Standards are considered commercial diving industry best practices and are recognized and used by
the United States Coast Guard as our comprehensive guidance document."
Question #6: How is a determination made of a safe or minimum operating pressure for
commercial diving surface-supplied equipment?
Answer: The minimum safe operating pressure for any surface-supplied diving system is dependent
upon three principal factors: (1) the depth of the dive; (2) pressure loss through the diving air-supply
hose; and (3) the pressure requirements for the diving helmet or mask. Equally important is the flow
(volume) of air supplied to the diver. Employers must comply with the manufacturers' recommended
operating pressures and flow requirements for diving helmets and masks, and all diving systems must
be analyzed by a competent person to ensure that the systems will support the diving operations
adequately.
As required by 29 CFR 1910.430(h)(2), a surface-supplied air helmet or mask must have a minimum
ventilation rate capability of 4.5 acfm at the depth of the dive, or the capability of maintaining the
diver's inspired carbon-dioxide partial pressure below 0.02 ATA when the diver is producing carbon
dioxide at a rate of 1.6 standard liters per minute. Diving system flow requirements must be analyzed
as follows: (1) the flow volume of breathing gas needed by the diver (discussed above); and (2) the
flow requirements of the piping, hoses, and associated fittings and components, that must collectively
be capable of supporting instantaneous peak flow rates of 7.0 acfm when demand-breathing diving
helmets and masks are used.
Diving helmets and masks that incorporate an oral-nasal cavity with a demand-breathing arrangement
are mechanically simple, easy to operate, and require significantly less air volume per unit of time,

than required by steady-flow ventilated helmets and masks. However, to instantaneously match flow
rates to diver breathing patterns, these helmets and masks require driving pressures and piping flow
capacities that are significantly higher than needed in steady-flow equipment used in comparable
service. Also, since oral-nasal and demand-breathing masks have limited volume and no storage
capability, OSHA recommends that divers use an emergency air bottle ("come-home bottle" or "bailout bottle") when diving with such masks.
Too much air pressure to a helmet or mask can be just as dangerous as not having enough air
pressure. For most demand-breathing regulators, the range between the minimum and maximum
(free-flow) pressure is only about 75 psi, and the range between the optimum pressure and the
maximum pressure is only about 50 psi. To avoid pressure-related hazards, the employer should
consult the manufacturer of the diving helmet or mask to verify the minimum, optimum, and
maximum pressure limits of the demand-breathing regulator.
When selecting a diving air compressor, it is important to determine the required output pressure
(psig) and the output volume (scfm). These calculations are based on the pressure and flow
available at the manifold (i.e., where the diver's umbilical connects topside to the air-supply system).
Allowances must be made for pressure reduction caused by the piping system components between
the volume tank and diver's manifold. For example, each filter can induce a 5 to 15 psi drop in
system pressure.
Additional guidance is available in the ADCI Consensus Standards for Commercial Diving and
Underwater Operations (Section 4).
Question #7: Are "hookah rigs" (i.e., an air compressor supplying air through a hose
directly to the second-stage of a SCUBA regulator) allowed by OSHA standards? Is it
acceptable to use the second-stage regulator from a SCUBA regulator assembly approved
by the U.S. Navy for a "hookah rig?"
Answer: Hookah rigs, as described in this question, are not in compliance with the OSHA commercial
diving standard because such rigs prohibit diver-to-topside communications, which is a requirement
for all surface-supplied diving operations (see 29 CFR 1910.422(c)(1)(i)). Further, assembling a
hookah rig by using a second-stage regulator from a SCUBA regulator assembly can pose a severe
hazard to divers. Second-stage SCUBA regulators are designed to function properly when supplied
with pressure in a specified range (such as from 125 to 150 psi over the ambient water pressure). In
a SCUBA regulator assembly, the first-stage SCUBA regulator has a mechanism that compensates for
the ambient water pressure and maintains a constant pressure, in a specified range, to the secondstage regulator. Without the first-stage SCUBA regulator, as in the case with a hookah rig as
described, the inlet air pressure to the second-stage regulator is not automatically compensated to
maintain a constant over-bottom pressure (psi-ob); therefore, as the diver goes deeper, the air flow
from the second-stage regulator decreases. Eventually, as the diver goes deeper, the diver will
receive little or no air from the second-stage regulator, which can result in asphyxiation of the diver.
Regulators authorized by the U.S. Navy are for use only in the specified configuration. Consequently,
the use of a second-stage SCUBA regulator independent of the first-stage SCUBA regulator is not
approved by the Navy. Also, Navy approval is for Navy equipment used in Navy diving operations;
this approval does not extend to the use of such equipment by commercial divers or other
organizations.
Question #8: Are employers in compliance with OSHA standards when they rely on
employees who own their own diving equipment to maintain this equipment?
Answer: OSHA supports and encourages employees to maintain, inspect, and ensure the safe
operation of the equipment that they own and use in their employers' diving operations. However,
these actions do not relieve employers of their responsibilities under OSHA standards to ensure the
proper use, maintenance, testing, and other required actions regarding diving equipment used in the
course of employment. Accordingly, OSHA makes no distinction between "employer-owned"

equipment and "employee-owned" equipment. If the equipment is not in compliance with OSHA
standards, and it is being used in the course of employment, then the employer is in violation of the
standards.
Question #9: When a decompression chamber is not available at the dive location, can
employers administer 100 percent oxygen to a diver who experiences decompression
sickness or arterial gas embolism while the diver is being transported to a decompression
chamber? Can an oxygen mask with a mouthpiece-held demand inhalator valve be used for
unconscious patients?
Answer: OSHA standards require a multi-place recompression chamber at the dive location for any
planned decompression dive, any dive deeper than 100 fsw, or any dive on a breathing medium other
than standard air. However, divers who are not covered by these recompression chamber
requirements (such as conducting no-decompression dives less than 100 fsw) can incur
decompression sickness (i.e., "bends") or an arterial gas embolism. In these situations, when no
recompression chamber is immediately available, the following guidelines apply. When transporting a
breathing diving patient from the dive site to an available chamber for treatment, or when
transporting any other breathing diving patient from one treatment facility to another, a portable
oxygen supply consisting of an E cylinder (approximately 669 liters of oxygen) and a transparent
mask is recommended. When transporting a non-breathing diving patient from the dive site to an
available chamber for treatment, a mechanical-bag resuscitator with a pure oxygen supply is
recommended; the oxygen supply should be administered only by trained personnel. Under these
circumstances, OSHA does not recommend the use of an emergency-oxygen kit having a replacement
oxygen mask with a mouthpiece-held demand inhalator valve, because it is not suitable for an
unconscious patient, and oxygen is incompatible with the rubber parts of the mouthpiece assembly.
Although the use of pure-oxygen treatment for a diving patient may be beneficial, it is not a substitute
for recompression treatment. When a diver incurs any diving illness that requires recompression
treatment (such as decompression sickness, or arterial gas embolism), the diver must be treated at a
recompression facility. Oxygen treatment may be necessary or desired during transport to a
recompression facility, but it must never be used as a replacement for recompression treatment when
such treatment is required.
Question #10: Are detector-tube test kits suitable for compliance with 29 CFR
1910.430(b)(3) and (b)(4), which require that the output air from a diving compressor be
tested every 6 months for carbon monoxide, carbon dioxide, and oil mist contaminants?
Answer: The use of detector tubes to perform the sampling required by 29 CFR 1910.430(b)(3) and
(b)(4) is acceptable when the manufacturer's instructions and limitations are followed, and employers
comply with the recordkeeping requirements of 29 CFR 1910.440(b)(2) and (b)(3)(vi). The OSHA
Technical Manual, TED 01-00-015, January 20, 1999, Section II ("Sampling, Measurement Methods
and Instruments"), provides additional guidance concerning the use and known limitations of detector
tubes. When such limitations exist, detector tubes may not be used, and the specified alternative
methods (such as laboratory-tested air samples) shall be used instead. OSHA encourages employers
to send compressor air samples to laboratories periodically for analysis to validate the results of
detector-tube testing, and to conduct diver's air sampling more frequently than semiannually.
Question #11: After the period for keeping records related to commercial diving operations
under 29 CFR 1910.440 expires, may an employer destroy the records?
Answer: No. When the retention period expires for any records that an employer must keep (i.e.,
records with a five-year retention period), the employer must forward the records to the National
Institute for Occupational Safety and Health (NIOSH), U.S. Department of Health and Human Services
(DHHS). The NIOSH website address is http://www.cdc.gov/niosh/homepage.html. The current
address for forwarding medical records to NIOSH is:
Information Resources Branch
Education and Information Division

National Institute for Occupational Safety and Health
4676 Columbia Parkway
Cincinnati, OH 45226
Question #12: What happens to the records required by 29 CFR 1910.440 if the employer
goes out of business?
Answer: In this situation, the successor employer must receive and retain the records required by
the standard. If the employer goes out of business without a successor employer, then the employer
must forward the records to NIOSH. The NIOSH website address is
http://www.cdc.gov/niosh/homepage.html. The current address for forwarding medical records to
NIOSH is:
Information Resources Branch
Education and Information Division
National Institute for Occupational Safety and Health
4676 Columbia Parkway
Cincinnati, OH 45226
Question #13: How long must an employer retain records or documents required by 29 CFR
1910.440?
Answer: See chart below.
Retention Periods for Commercial Diving Records
Required by 29 CFR 1910.440
Record or Document

Retention Period

Safe practices manual

Current document only

Depth-time profile

Until completion of the dive record; or if decompression sickness
occurs during the dive, until completion of decompression-procedure
assessment

Dive record

1 year; 5 years for records involving decompression sickness

Decompression procedure
assessment evaluations

5 years

Equipment inspection and
testing records

Current entry or tag, unless the equipment is withdrawn from service
(i.e., then no retention requirement)

Hospitalization records

5 years

APPENDIX B: Summary of OSHA Authority
RESTRICTIONS AND LIMITATIONS ON OSHA's AUTHORITY
GEOGRAPHICAL RESTRICTIONS
Federal OSHA's authority is restricted to the following geographical limits:



State Territorial Waters - Extends three (3) nautical miles (nm)(1 nm = 6,080 ft) from the
general coastline at ordinary (mean) low water for all coastal areas, except Puerto Rico,
Texas, and the Gulf Coast of Florida, which extend nine (9) nm from the general coastline at
ordinary (mean) low water.
NOTE: The State territorial waters for the East Coast of Florida extend three (3) nm and the

Gulf Coast of Florida extend nine (9) nm.



International Boundary with Canada - All waters in the Great Lakes and St. Lawrence
Seaway within the United States boundary line with Canada are included (i.e., no three (3) nm
or nine (9) nm restriction since the Great Lakes and St. Lawrence Seaway are part of U.S.
Inland Waters).



Outer Continental Shelf (OCS) Lands - Begins at the outer limit of the State territorial
waters and extends to the edge of the U.S. continental shelf (NOTE: the continental shelf
varies in distance). OSHA authority on the OCS only applies to the sea floor or any structure
attached thereto (it does not include the water above the sea floor, nor does it include vessels
operating on the OCS).

APPROPRIATIONS ACT LIMITATIONS
Current appropriations legislation exempts small employers in relatively low-hazard industries from
programmed ("general schedule") OSHA inspections. For purposes of this appropriations exemption,
a small employer is one that employs ten (10) or fewer employees. To qualify, the employer must be
part of an industrial classification having a Days Away, Restricted or Transferred (DART) rate, as
determined from the OSHA 300 Log, less than the national average rate for that industry most
recently published by BLS. The exemption does NOT affect OSHA's authority to take action relating to
occupational health hazards; employee complaints of unsafe or unhealthful working conditions;
fatalities, catastrophes, or imminent dangers; or investigations of discrimination under section 11(c)
of the OSH Act. OSHA Directive CPL 02-00-051 provides information on the current status of this
Congressional exemption, while Appendix A to that instruction provides a list of industries with illness
and injury rates currently below the national average.

OSHA AND U.S. COAST GUARD AUTHORITY
INSPECTED VESSELS
Under a 1983 Memorandum of Understanding between OSHA and the U.S. Coast Guard, the
occupational safety and health of seamen on inspected vessels is the exclusive responsibility of the
U.S. Coast Guard. The U.S. Coast Guard has safety and health authority over seamen working on an
inspected vessel that is: (1) on the navigable waters of the U.S. (all U.S. Inland Waters and State
territorial waters), and (2) owned in the U.S. and operated on the high seas (world-wide coverage).
OSHA has safety and health authority over working conditions of employees working on an inspected
vessel, EXCEPT the working conditions of seamen and the working conditions of divers when the dive
location is on an inspected vessel. Accordingly, the U.S. Coast Guard Commercial Diving Standard
applies to diving operations when the dive location is on an inspected vessel (i.e., when diving
operations are conducted from an inspected vessel). For inspected vessels, the OSHA standards most
frequently involved are:



Longshoring operations under 29 CFR Part 1918 - Covers all employees (other than seamen)
who are engaged in longshoring operations or exposed to the hazards of such operations.



Shipyard employment under 29 CFR Part 1915 - Covers all employees (other than seamen,
and divers when the dive location is on an inspected vessel) who are engaged in shipbuilding,
ship repair, or shipbreaking, or exposed to the hazards of such operations.

UNINSPECTED VESSELS
The U.S. Coast Guard has exercised limited authority and issued limited regulations over the safety
and health of employees working on an uninspected vessel, i.e., vessels that are not inspected vessels
or recreational vessels. All of the following areas for uninspected vessels fall under the authority of

the U.S. Coast Guard: fire extinguishers; life preservers and other lifesaving devices; flame arresters
(backfire traps) on internal gas-driven engines; and venting of engine bilges and fuel tank
compartment. Also, for commercial uninspected fishing industry vessels, the U.S. Coast Guard has
issued various other requirements (46 CFR Part 28) dependent upon the type of vessel and the
vessel's geographical area of operation (such as the vessel operates beyond the "boundary line").
OSHA has safety and health authority over an uninspected vessel for all occupational risks not covered
by the U.S. Coast Guard. The OSHA standards most frequently involved for uninspected vessels
include:



Longshoring operations under 29 CFR Part 1918 - Covers all employees who are engaged in
longshoring operations or exposed to the hazards of such operations.



Shipyard employment under 29 CFR Part 1915 - Covers all employees who are engaged in
shipbuilding, ship repair, or ship breaking, or exposed to the hazards of such operations.



Commercial diving operations under 29 CFR Part 1910 - Covers all diving when the dive
location is on an uninspected vessel. This includes diving from an uninspected vessel and
doing work on an inspected vessel; such as hull scrubbing, propeller change, hull repair, etc.
NOTE: When the dive location is on an inspected vessel, the U.S. Coast Guard Commercial
Diving Operations standard applies.

UNINSPECTED COMMERCIAL FISHING INDUSTRY VESSELS
The U.S. Coast Guard exercises limited authority and has issued limited regulations (see 46 CFR Part
28) over the safety and health of employees working on an uninspected commercial fishing industry
vessel (see CPL 02-01-020, OSHA/U.S. Coast Guard Authority Over Vessels). Per 46 CFR Part 28, the
following limits are defined by the U.S. Coast Guard for uninspected commercial fishing industry
vessels:



Fish processors of 5,000 tons or less (only one vessel, the F/V Phoenix Enterprise, is currently
known to exceed these limits; this vessel is an inspected vessel);



Fish tenders of 500 tons or less; and



Fishing vessels (all).

OSHA has safety and health authority over all employees, for all working conditions on an uninspected
commercial fishing industry vessel that are not covered by the U.S. Coast Guard (see CPL 02-01-020,
OSHA/U.S. Coast Guard Authority Over Vessels). For uninspected commercial fishing industry
vessels, the areas of OSHA coverage most frequently involved are:



Uninspected commercial fishing industry vessels (see CPL 02-01-020, OSHA/U.S. Coast Guard
Authority Over Vessels) - Covers all employees who are engaged in work on uninspected
commercial fishing industry vessels (fish processor vessels, fish tender vessels, and fishing
vessels).



Longshoring operations under 29 CFR Part 1918 - Covers all employees who are engaged in
longshoring operations or exposed to the hazards of such operations.



Shipyard employment under 29 CFR Part 1915 - Covers all employees who are engaged in
shipbuilding, ship repair, or shipbreaking, or are exposed to the hazards of such operations.



Commercial diving operations under 29 CFR Part 1910 - Covers all diving when the dive
location is on an uninspected fishing industry vessel. This includes diving from an uninspected

commercial fishing industry vessel when the divers are doing work on an inspected vessel
(such as hull scrubbing, propeller change, hull repair).
NOTE 1: When the dive location is on an inspected vessel, then the U.S. Coast Guard
Commercial Diving Operations standard applies.
NOTE 2: For commercial fish processor vessels over 5,000 tons (inspected vessels), the U.S.
Coast Guard has authority over seaman engaged in any work activity.
COMMERCIAL DIVING
The U.S. Coast Guard regulations for commercial diving operations are specified in 46 CFR, Chapter I,
Part 197, Subpart B. U.S. Coast Guard regulations state the following coverage:



At Deepwater Ports or the safety zone (to 5 nautical miles) thereof per 33 CFR Part 150.



From any artificial island, installation, or other device on the Outer Continental Shelf.



From all vessels that have a valid certificate of inspection (inspected vessels).



From any vessel engaged in activities related to Outer Continental Shelf lands.

OSHA covers commercial diving operations within OSHA's geographical authority when such
operations are not covered by the U.S. Coast Guard. As delineated in 29 CFR 1910.401(a)(2), OSHA
exempts from coverage of the commercial diving operations standard: SCUBA instructors conducting
SCUBA air dives within the no-decompression limits; diving performed for search, rescue, and public
safety purposes; human research diving subjects; and scientific diving. To qualify for the scientific
diving exemption, all of the requirements in 29 CFR 1910.401(a)(2)(iv) and Appendix B to 29 CFR
Part 1910, Subpart T, must be met. More comprehensive guidance regarding exclusions and
exemptions from the commercial diving operations standard is provided in Appendix C of this
instruction.
FEDERAL AND STATE AUTHORITY
Federal OSHA's commercial diving standard covers private-sector employers in federal enforcement
States, and employers who dive in association with maritime standards (i.e., shipyard employment,
longshoring, and marine terminals) when these operations are not covered by a State with an OSHAapproved State-Plan State and local government employees are covered by the commercial diving
standard only in States with State-Plans.
Twenty-one States and one Territory have OSHA-approved State-Plans covering both private and
public sector employment: Alaska, Arizona, California, Hawaii, Indiana, Iowa, Kentucky, Maryland,
Michigan, Minnesota, Oregon, Nevada, New Mexico, North Carolina, Puerto Rico, South Carolina,
Tennessee, Utah, Vermont, Virginia, Washington and Wyoming.
Three States and one Territory (Connecticut, New Jersey, New York and the U.S. Virgin Islands) have
approved plans covering State and local government employment only.
California, Michigan, Oregon, and Washington have promulgated State diving standards which differ
from the federal standards. The other State-Plans have promulgated diving standards identical to the
federal standards at 29 CFR Part 1910, Subpart T.
California, Minnesota, Vermont, and Washington cover certain private sector maritime operations (i.e.,
shore-based shipyard employment and marine terminals) under their State-Plans. State coverage is
set out in the text of this directive and in the appropriate subparts of 29 CFR Part 1952, and is
generally limited to shore-based activities not on the navigable waters (graving docks and marine
railways are part of navigable waters). For specific guidance, see section XV, paragraph 9(c) of this

directive. Also, Oregon covers commercial diving from all shore-side locations (for definition of dive
location see section XV, paragraph B.11), even in maritime operations such as shipyard employment
and marine terminals.

APPENDIX C: Exclusions and Exemptions from
OSHA's Commercial Diving Standard
This appendix provides a summary review of the history, scope, and application of exclusions and
exemptions to 29 CFR Part 1910, Subpart T - Commercial Diving Operations. Federal Register notices
relevant to the development of the original OSHA diving standard and the subsequent amendment for
the scientific diving exemption are cited in this summary; reference to these notices will provide for a
more comprehensive understanding of the issues involved.
THE ORIGINAL COMMERCIAL DIVING STANDARD AND SCOPE OF OSHA's STATUTORY AUTHORITY
On July 22, 1977, the U.S. Department of Labor's Occupational Safety and Health Administration
(OSHA) issued final public notice of the adoption of a permanent diving standard that became
effective on October 20, 1977 (see Federal Register notice 42 FR 37650). This original diving
standard, 29 CFR Part 1910, Subpart T - Commercial Diving Operations, established mandatory
occupational safety and health requirements for commercial diving operations. The standard applies
wherever OSHA has statutory authority. Consequently, the standard covers commercial diving in any
natural or artificial inland body of water, as well as diving along the coasts (i.e., State territorial
waters) of the United States and its possessions listed in Section 4(a) of the Occupational Safety and
Health (OSH) Act (29 U.S.C. 655 et al.). For coastal States and Territories, the State territorial waters
extend three (3) nautical miles seaward from the general coastline at ordinary (mean) low water,
except for the Gulf Coast of Florida, Texas and Puerto Rico, where the State territorial waters extend
for nine (9) nautical miles from the general coastline at ordinary (mean) low water. For States
bordering the Great Lakes and St. Lawrence Seaway, all waters in the Great Lakes and associated
rivers, up to the international boundary line with Canada, are U.S. navigable waters (U.S. Inland
Waters).
ORIGINAL EXCLUSIONS FROM OSHA's COMMERCIAL DIVING STANDARD
The original OSHA diving standard provided three specific exclusions which remain in effect as follows:
1. Instructional diving utilizing only open-circuit compressed air SCUBA within the nodecompression limits. OSHA concluded that a valid distinction existed between SCUBA
diving instructors and commercial divers which warranted an exclusion. The SCUBA diving
instructor, who is an employee, is student oriented - not task oriented. The dive site is not
determined by the location of a particular job as it is in commercial applications, where
operations must of necessity be conducted under environmental conditions which are often
adverse. The SCUBA diving instructor, by contrast, selects a location which is usually clear,
shallow and warm. Indeed, a swimming pool is the dive site for most SCUBA diving
instruction. Such dives are discontinued if the slightest difficulty occurs. SCUBA diving
instructors do not utilize construction tools, handle explosives, or use welding or burning
tools. As a result of these factors, SCUBA diving instructors are rarely exposed to adverse sea
states, temperature extremes, great depths, poor visibility, or heavy workloads, some or all of
which are common to the majority of commercial diving operations. However, OSHA took into
consideration that some diving techniques and conditions pose greater potential hazards than
others, regardless of the purpose of the dive. Thus, this exclusion for SCUBA diving instruction
was limited to a restricted diving range, a particular diving mode, and specific equipment. The
exclusion from the standard applies only to instructional diving which uses open-circuit
compressed air SCUBA and is conducted within the no-decompression limits. The standard
defines no-decompression limits as the depth-time limits of the "no-decompression limits and
repetitive dive group designation table for no-decompression air dives" of the U.S. Navy Diving
Manual, or equivalent limits which the employer can demonstrate to be equally effective. No

distinction per se is made between instructors of prospective recreational divers and
instructors of prospective commercial divers. However, by its very nature, the training for
commercial divers involves diving that is surface-supplied, uses mixed-gas as a breathing gas,
requires decompression, often involves adverse environmental conditions, or involves the use
of underwater tools and equipment; each of these factors potentially increases the hazards of
the operation. It is emphasized that when recreational diving instruction exceeds the specified
limits, the OSHA diving standard applies. It is noted that individuals engaged in recreational
diving for their own personal enjoyment, and not otherwise related to their respective
employments, are not within the authority of the OSH Act, and therefore are outside the scope
of OSHA's diving standard. On the other hand, SCUBA diving for a commercial rather than
instructional purpose is covered by the OSHA diving standard, regardless of equipment or
depth-time range.
2. Search, rescue, and related public-safety diving by or under the control of a
governmental agency. OSHA received a number of comments from persons engaged in
diving incidental to police and public-safety functions, and the Agency concluded that an
exclusion was appropriate for such applications. The purpose of the "by or under the control of
a governmental agency" language is to make the exclusion applicable to all divers whose
purpose is to provide search, rescue, or public-safety diving services under the direction and
control of a governmental agency (such as local, State, or federal government) regardless of
whether or not such divers are, strictly speaking, government employees. In excluding these
search and rescue operations, OSHA determined that safety and health regulation of the police
and related functions are best carried out by the individual States or their political
subdivisions. It is pointed out that this exclusion does not apply when work other than search,
rescue, and related public-safety diving is performed (such as divers repairing a pier). Diving
contractors who occasionally perform emergency services, and who are not under the control
of a governmental agency engaging their services, do not come under this exclusion. Such
divers may, however, be covered by the provision concerning application of the standard in an
emergency (see 29 CFR 1910.401(b)).
3. Diving governed by the Protection of Human Subjects regulations of the Department
of Health and Human Services (HHS)(previously known as the Department of Health,
Education and Welfare (HEW)) or equally effective rules or regulations of another
federal agency. Diving operations which are governed by 45 CFR Part 46 are not within the
scope of OSHA's commercial diving standard. Such operations involve research and
development or related scientific activities requiring human subjects and receive HHS grants or
contracts. Compliance with HHS regulations is mandatory for such employers or contractors,
and the regulations are designed to promote safety and health. Similarly, any other federal
agency which adopts rules or regulations that are equally effective (i.e., similar in design,
purpose, and effect to those of HHS) are covered by this exclusion. The exclusion is supported
in the record on the grounds that it would permit continued scientific research designed to
extend the safe limits of diving physiology and technology. The long-term safety and health
interests of divers are best served by this research, and such diving cannot reasonably be
expected to comply in every respect with a standard that is designed to reflect current
commercial diving operational practice.
EMERGENCY PROVISION OF OSHA's COMMERCIAL DIVING STANDARD
The original OSHA diving standard also included a provision for emergency situations (see 29 CFR
1910.401(b)), which remains in effect, when the overriding consideration is the preservation of life
and the protection of the environment as follows:
The "emergency provision" permits deviations from the requirements of OSHA's diving standard in
situations where death, serious physical harm, or major environmental damage is likely, but only to
the extent that such action is immediately necessary to prevent or minimize the harm. No exemption
is provided by the emergency provision for situations where purely economic or property damage is
likely. Although temporarily exempt from substantive portions of the standard that are inappropriate

in such emergency situations, employers are required to notify the nearest OSHA Area Office within 48
hours. Further, upon the request of the Area Director, employers must submit a record of the
notification, with an indication and explanation of what deviations from the standard were taken as a
result of the emergency. This reporting requirement enables OSHA to monitor the use of this
exemption.
NOTE: The emergency provision is not a substitute for the variances specified under Section 6(d) of
the OSH Act. These variances permit alternative means of compliance that are not exemptions from a
standard, and that afford employees at least the same degree of protection that the standard
provides; these variances typically address well-defined, non-emergency circumstances, and may be
continuous. The emergency provision applies to unique, unplanned emergency circumstances for
which diving services are sometimes needed on a temporary basis, thus making an OSHA variance
unnecessary and inappropriate.
SCIENTIFIC DIVING EXEMPTION - BACKGROUND AND DEVELOPMENT
The original OSHA standard for commercial diving operations did not exempt diving performed solely
for scientific research and development purposes. Subsequent to the publication of OSHA's original
standard, the Agency received numerous requests from various individuals and organizations to
reconsider the applicability of the standard to educational/scientific diving. Proponents for exempting
educational/scientific diving noted that it was customary for the educational/scientific diving
community to follow well-established, consensual standards of safe practice. They pointed out that
the first set of consensual diving standards was developed by the Scripps Institution of Oceanography
of the University of California in the early 1950s. Further, in 1973, diving safety boards and
committees from ten major educational institutions involved in education/scientific diving met and
accepted the University of California "Guide for Diving Safety" as a minimum standard for their
individual programs. Therefore, it was contended that most diving programs at educational
institutions were complying with this consensual standard, with limited modifications for regional and
operational variations in diving, before the publication of the original OSHA diving standard. The
educational/scientific diving community pointed to their excellent safety record prior to OSHA's
publication of a diving standard, and attributed their safety record to the effectiveness of self
regulation by their community. Further, they noted that significant differences exist between
educational/scientific diving and commercial diving. The educational/scientific diver is an observer
and data gatherer who chooses the work area and diving conditions which will minimize environmental
stresses, and maximize the safety and efficiency of gathering data. In contrast, it was noted that the
commercial diver is an underwater construction worker, builder and trouble shooter whose work area
and diving conditions are determined by the location and needs of the project.
Based on the concerns expressed by the educational/scientific diving community, on August 17, 1979,
OSHA published an advance notice of proposed rulemaking (ANPR)(see Federal Register notice 44 FR
48274) to obtain additional information concerning which provisions of the OSHA diving standard were
causing the most difficulty and what modifications to the standard should be considered. The
responses to the ANPR, together with other information and data contained in OSHA's commercial
diving record, convinced the Agency that there was a significant difference between
educational/scientific diving and commercial diving; that the safety record of the educational/scientific
diving community represented evidence of its successful self-regulation; and, as a result, an
exemption for educational/scientific diving might be justified. Accordingly, on March 26, 1982, OSHA
published a notice of proposed rulemaking (see Federal Register notice 47 FR 13005) to exempt diving
"performed solely for marine scientific research and development purposes by educational institutions"
from the OSHA diving standard. Although it was proposed to exempt only educational institutions
which perform scientific diving, in the notice of proposed rulemaking OSHA requested responses to
three specific questions in order to solicit data and information for determining if the exemption
should include other segments of the scientific diving community. The original comment period for
this notice of proposed rulemaking was May 10, 1982, however, on May 26, 1982, OSHA published a
notice (see Federal Register notice 47 FR 22972) extending the comment period as requested by the
American Academy of Underwater Sciences to June 18, 1982, and scheduled informal public hearings
for June 29-30, 1982, in Washington, D.C., and July 7-9, 1982, in Los Angeles, California. Following

completion of the public hearings, the submission of post-hearing comments, and receipt of
arguments and briefs relating to the hearing issues, the Administrative Law Judge certified the record
on September 3, 1982.
Based on the overwhelming support from comments and hearing testimony, as well as other
information contained in the record, OSHA concluded that an exemption was justified for all
scientific diving, not just solely scientific diving performed by educational institutions. Therefore,
OSHA decided to broaden the exemption to include all segments of the scientific diving community.
Based on the record, OSHA's exemption for scientific diving included specified conditions that scientific
diving programs must meet before members of the scientific diving community may avail themselves
of the exemption. On November 26, 1982, OSHA exempted scientific diving from coverage under 29
CFR Part 1910, Subpart T - Commercial Diving Operations, provided that the diving meets the
Agency's definition of scientific diving and is under the direction and control of a diving program
utilizing a safety manual and a diving control board meeting certain specified criteria (see Federal
Register notice 47 FR 53357 and 29 CFR 1910.401(a)(2)(iv)).
The November 1982 scientific exemption was subsequently challenged by the United Brotherhood of
Carpenters and Joiners (UBCJ) under Section 6(f) of the OSH Act. The union filed a petition for
judicial review of the final rule regarding the scientific exemption, and on April 4, 1984, the Court of
Appeals issued a memorandum and court order which required further action regarding this final rule.
In compliance with the court's memorandum and order, OSHA published a notice on July 18, 1984
(see Federal Register notice 49 FR 29105), that reopened the record, and required a determination of
the interpretive guidelines that OSHA proposed to use in determining which enterprises may avail
themselves of the exemption for scientific diving. Final action regarding this court order was
concluded and published by OSHA on January 9, 1985 (see Federal Register notice 50 FR 1046),
Commercial Diving Operations -Exemption for Scientific Diving - Final Guidelines. This notice
established the final guidelines that OSHA uses, in conjunction with the exemption criteria contained
in the final rule (see Federal Register notice 47 FR 53357 and 29 CFR 1910.401(a)(2)(iv)), to
determine whether a scientific diving program can avail itself of the exemption from the OSHA
commercial diving standard. The absence of any factor specified in the guidelines (see Appendix B to
29 CFR Part 1910, Subpart T - Commercial Diving Operations), or the final rule (see 29 CFR
1910.401(a)(2)(iv)), renders a diving program ineligible for the exemption.
SCIENTIFIC DIVING EXEMPTION - DISCUSSION OF APPLICABLE FINAL RULE AND GUIDELINES
The final rule at 29 CFR 1910.401(a)(2)(iv), which became effective on November 26, 1982, exempts
any diving operation which is defined as scientific diving that is under the direction and control of a
diving program containing at least the following elements:
(A) Diving safety manual which includes at a minimum: Procedures covering all diving operations
specific to the program; procedures for emergency care, including recompression and evacuation; and
criteria for diver training and certification.
(B) Diving control (safety) board, with the majority of its members being active divers, which shall at
a minimum have the authority to: approve and monitor diving projects; review and revise the diving
safety manual; ensure compliance with the manual; certify the depths to which a diver has been
trained; take disciplinary action for unsafe practices; and assure adherence to the buddy system (a
diver is accompanied by and is in continuous contact with another diver in the water) for SCUBA
diving.
In addition to the final rule, Appendix B to 29 CFR Part 1910, Subpart T - Commercial Diving
Operations, titled "Guidelines for Scientific Diving," became effective on January 9, 1985. This
appendix provides guidelines that are used in conjunction with the final rule to determine those
scientific diving programs that are exempt from OSHA's diving standard. The guidelines are as
follows:
1. "The Diving Control (safety) Board consists of a majority of active scientific divers and has

autonomous and absolute authority over the scientific diving program's operations."
The first guideline concerns organizational structure. OSHA concluded that the organizational
structure of the scientific diving community's consensual standard program is not only vital to
the integrity of scientific diving programs, but effectively serves to segregate scientific diving
from commercial diving. The Diving Control Board required for scientific diving programs must
contain several elements that distinguish the exempt scientific diving programs from
commercial diving. These distinctive elements include absolute authority over diving
operations, the autonomy inherent in the Diving Control Board's decision making powers and
responsibilities, and peer review. OSHA's intent was for the Diving Control Board, primarily
consisting of the divers themselves, to regulate the diving activities in a manner consistent
with that described by the scientific diving community during the rulemaking process.
Therefore, OSHA requires that Diving Control Boards have this autonomous and absolute
authority over scientific diving operations. OSHA also concluded that the peer review system
has successfully regulated scientific diving programs and, therefore, OSHA mandated that the
majority of members of the Diving Control Board be active divers. OSHA's intent with respect
to this "peer review" was that the active divers required to make up the Diving Control Board
would be scientists who actively dive, since at issue was the control of a scientific program.
Thus, OSHA will interpret the membership requirement as it was intended in the final rule.
The "majority of active divers" on the Diving Control Board also must be scientists.
2. "The purpose of the project using scientific diving is the advancement of science; therefore,
information and data resulting from the project are non-proprietary."
The second guideline concerns the restricted purpose of the project. In part, the definition of
scientific diving is "diving performed solely as a necessary part of a scientific, research, or
educational activity" (see Federal Register notice 47 FR 53365 and 29 CFR 1910.402). The
National Oceanic and Atmospheric Administration (NOAA) Diving Manual notes that "marine
research using diving as a tool has been important in understanding the ocean, its organisms,
and its dynamic processes." Such diving includes the study of fish behavior, ecological surveys
and benthic surveys (the aggregate of organisms living on or at the bottom of a body of
water). Scientific diving is an adjunct used in the advancement of underwater science. For
example, representatives from the scientific diving community noted during public hearings
and in written comments "Our objective is to promote the advancement of science and the use
of underwater methods," that "Research and the furtherance of scientific knowledge are their
(the divers) primary goals," results are "shared worldwide," and further that coverage of the
scientific diving community by 29 CFR Part 1910, Subpart T - Commercial Diving Operations,
may cause "irreparable damage to the underwater scientific effort of the United States."
Because the exemplary safety record, which led OSHA to promulgate the scientific exemption
to 29 CFR Part 1910, Subpart T, was created by diving with the restricted purpose of
advancing science, OSHA limited the scope of the exemption to diving intended to advance
science. OSHA recognizes that the advancement of science cannot occur unless such studies
are made available to contribute to and enhance scientific knowledge. Therefore, OSHA's
intent was to restrict the exemption to scientific research dives that result in non-proprietary
information, data, knowledge, or other work product. The requirement that information be
non-proprietary applies to scientific, research, and educational activities engaged in by
scientific divers. Material available to the public for review is non-proprietary, whether or not
it is published; material not available for review is proprietary.
3. "The tasks of a scientific diver are those of an observer and data gatherer. Construction and
trouble-shooting tasks traditionally associated with commercial diving are not included within
scientific diving."
The third guideline concerns the tasks performed. The scientific diving definition in the
standard states that such diving must be done by employees whose sole purpose for diving is
to perform scientific research tasks. Also contained in the definition is a list of those tasks that
are traditionally considered commercial, with emphasis on construction and the use of

construction tools (such as heavy equipment, power tools, explosives, welding equipment,
burning equipment). As OSHA discussed in the final rule (see Federal Register notice 47 FR
53357), a commercial diver is typically an underwater construction worker, builder, and
troubleshooter; a scientific diver is an observer of natural phenomena or responses of natural
systems, and a gatherer of data for scientific analysis. The tasks performed by the scientific
diver usually are light and short in duration; if any hand tools are used, they are simple ones
(such as a small hammer, collecting jars, special hand-held measuring devices, plastic core
tubes, hand net, suction fish collector, camera, or slate pencil). As was indicated in a Federal
Register notice (49 FR 29105), an example of task distinction might involve a scientific study
of kelp. The construction of the kelp bed used in the project is not scientific diving since
construction activities are commercial diving tasks; however, the consequent studies made of
the kelp would be scientific diving tasks. Another example of task distinction was provided in
the discussion of the final guidelines (see Federal Register notice 50 FR 1046). Lowering a
large object into the water (such as the Project Aquarius habitat), even though a part of a
scientific project, is not scientific diving. The special skills of an underwater scientist, including
observation and data-collection skills, do not contribute to the placement of a large object
underwater. OSHA avoided the possibility of the exemption applying to scientific divers who
undertake such tasks while participating in a scientific research project by focusing the
definition on the sole purpose of the dive (scientific research tasks), eliminating dives with
mixed purposes, and further indicating typical examples of what OSHA considers to be
commercial tasks. It is noted that the scientific diving community supported this limited
definition (see the amicus brief in United Brotherhood of Carpenters and Joiners v.
Department of Labor, No. 82-2509 (D.C. Cir. 1982)).
4. "Scientific divers, based on the nature of their activities, must use scientific expertise in
studying the underwater environment and, therefore, are scientists or scientists in training."
The fourth guideline concerns special qualifications. As was previously noted, a scientific diver
is an observer and data gatherer involved in studying the underwater environment, its
organisms and its dynamic processes, in order to promote underwater science. OSHA
concluded, based on the nature of these activities, that these divers must be able to use
scientific expertise in studying and analyzing the underwater environment. Consequently,
OSHA requires these divers to be scientists or scientists in training. For example, a project to
map segments of the ocean floor might hire commercial divers to undertake certain mapping
tasks. These commercial divers are neither scientists nor scientists in training as prescribed by
this guideline and, therefore, would not be eligible for the exemption. If, however, scientific
expertise was needed to effectively accomplish tasks associated with the mapping (such as
specialized geological knowledge), and a geologist trained as a diver performed the special
geological tasks associated with the mapping, then such diving tasks would meet this
particular criterion. As stated previously, however, all program criteria and guidelines must be
met in order for this diving scenario to qualify for the exemption. In promulgating the
exemption, OSHA rejected using credentials to determine who is a scientist. However, the
Agency accepted the limitation that divers covered by the exemption had to be scientists
because this limitation reflects the scientific diving community's underwater activities, and it
prevents obvious commercial diving from being construed as scientific diving.

APPENDIX D: No-Decompression Limits and Repetitive-Group Designation Table for NoDecompression Air Dives
The information in this appendix (including the table on page D-3) was adapted from the U.S. Navy
Diving Manual (Revision 5), Volume 2, Chapter 9 ("Air Decompression"), Section 9-7 ("Unlimited/NoDecompression Limits and Repetitive Group Designation Table for Unlimited/No-Decompression Air
Dives").
The table (Table 9-7) at the end of this appendix serves three purposes. First, it shows that dives to
20 fsw and shallower have unlimited (no-decompression) bottom times. Second, it summarizes all the

depth and bottom-time combinations for which the no-decompression limits apply. Third, it provides
the repetitive-group designation for each of these dives. Any dive to 25 fsw or deeper that has a
bottom time greater than the no-decompression limits provided in this table is a decompression dive,
and must comply with the appropriate air decompression table.
Even though decompression is not required when diving within the no-decompression limits listed in
the table, some nitrogen remains in the diver's tissues for up to 12 hours following an air dive.
Consideration must be give to this residual nitrogen in the divers tissues when calculating
decompression for subsequent (i.e., repetitive) dives.
Each depth listed in the table has a corresponding no-decompression limit listed in minutes. This limit
is the maximum bottom time that a diver can spend at that depth without requiring decompression.
Use the columns to the right of the column marked "No-Decompression Limits (min)" to obtain the
repetitive-group designation. A repetitive-group designation must be assigned to a diver after every
dive. To find repetitive-group designations, follow these steps:
1. Enter the table at the depth equal to, or next greater than, the maximum depth of the dive.
NOTE: 2 fsw is added to the recorded maximum depth of the dive.
2. Follow that row to the right to the bottom time equal to, or just greater than, the actual
bottom time of the dive.
NOTE: Seconds of time are rounded to the next greater minute of time.
3. Follow the column up to the repetitive-group designation.
Example. The employer wants a diver to conduct a brief inspection of the work site, located
at a depth of 152 fsw. Determine the maximum no-decompression limit (bottom time) and
the repetitive-group designation for the diver.
1. Locate the dive depth in the column marked "Depth (feet/meters)." Since no entry is provided
for 154 (152 +2) fsw, round the depth to the next deepest depth shown in the column (i.e.,
160 fsw).
2. Move horizontally across the table to find the maximum no-decompression limit in the column
marked "No-Decompression Limits (min)." The maximum no-decompression limit for this
depth is 5 minutes. Therefore, to avoid decompression, the diver must descend to 152 fsw,
make the inspection, and begin the ascent within 5 minutes of leaving the surface.
3. To find the repetitive-group designation for this dive, move horizontally to the right of the 160fsw entry in the "Depth (feet/meters)" column to the figure "5" under the columns marked
"Group Designation" ("5" represents the 5-minute bottom time for this dive). Then move
upwards in this column to the letter ("D") at the top of the column. "D" is the repetitive-group
designation for this dive.
NOTE: This table, "Unlimited/No-Decompression Limits and Repetitive Group Designation
Table for Unlimited/No-Decompression Air Dives" is based on an ascent rate of 60 feet per
minute or 1 foot per second.

This table is from the U.S. Navy Diving Manual (Revision 5).

APPENDIX E: Requirements and Duties of a Diver Tender
Requirements for Tending a Diver

The term "tending" a diver is addressed in 29 CFR Part 1910, Subpart T - Commercial Diving
Operations, as follows:



29 CFR 1910.424(b)(3) requires SCUBA divers to be line-tended against currents exceeding
one (1) knot.
NOTE: This requirement applies even when one diver is accompanied by another diver. One
surface-tending line (safety line) is sufficient provided that the two divers are connected via a
"buddy-line."



29 CFR 1910.424(b)(4) and 1910.424(c)(3) require SCUBA divers to be line-tended when they
are in an enclosed or physically confining space, and, a diver must be stationed at the
underwater point of entry to the enclosed or physically confining space.



29 CFR 1910.424(c)(2) requires SCUBA divers to be either line-tended from the surface, or
accompanied by another diver in the water who is in continuous visual contact with the SCUBA
diver during the diving operation.



29 CFR 1910.425(c)(1) requires that each diver be continuously tended during surfacesupplied air dives of 100 fsw or less.



29 CFR 1910.425(c)(4) requires that a separate dive-team member tend each diver in the
water during surface-supplied air dives deeper than 100 fsw or that exceed the nodecompression limits.



29 CFR 1910.426(c)(1) requires that a separate dive-team member shall tend each diver in
the water for all mixed-gas diving.

Duties of a Diver Tender
The following discussion details the duties of a diver tender for a surface-supplied diving operation.
The duties of a tender are to: assist the diver with donning and checking equipment; continuously
tend the diver's umbilical during water entry/exit; continuously tend the diver's umbilical and be
aware of the diver's depth and location, at all times while the diver is in the water; assist the diver in
undressing; and continually monitor the diver after completion of the dive as directed by the DPIC
(i.e., designated person-in-charge; commonly referred to as the diving supervisor)(NOTE: the diver
normally is monitored for a minimum period of ten minutes following a dive). The tender shall not be
assigned any task other than tending the diver, unless specifically directed to do otherwise by the
DPIC and properly relieved as tender by another dive-team member. Specifically, the diver tender:



Assists the diver in donning diver-worn equipment. The following is a typical dressing
procedure for surface-supplied diving operations:
- Don diving dress (such as a wet suit, dry suit, hot-water suit, or chaffing garment).
- Don diver's harness, secure, and adjust.
- If weighted diving shoes or ankle weights are used, they are placed on the diver by the
tender and secured.
- Don neckring and secure if helmet is to be used.
- Don and adjust weight belt.

- Secure knife to belt, leg, or arm per diver's preference.
- With the diver or a second dive-team member holding the mask or helmet, secure the
emergency gas cylinder (when used).
- Don mask or helmet and secure mask harness or helmet clamp.
- Secure the umbilical assembly to harness.
- After properly dressing the diver, ensure that all equipment is functioning properly, and
inform the DPIC that the diver is ready.



When the diver is ready to dive, the tender directs and assists the diver from the dressing area
to the water-entry point (such as an inwater stage, ladder, or ramp). The tender always keeps
one hand on the umbilical close to the diver, and the other hand on the diver's helmet or body
harness, while assisting the diver during water entry (i.e., maintains positive control of the
diver to check the diver should the diver slip or begin to fall).



As the diver enters the water, the tender handles the umbilical. The tender must be careful to
keep the diver's umbilical away from sharp edges, rotating machinery, and other hazards that
could result in damage to or fouling of the umbilical. The umbilical must never be allowed to
run free or be secured around a cleat, bitt, or other object. The tender must pay out the
umbilical at a steady rate to permit the diver to enter the water smoothly and in a controlled
manner (i.e., the tender must hold the umbilical tightly enough to check a fall or slip, but allow
sufficient slack for the diver to move freely).



When ready to leave the surface, the diver communicates by voice (such as "Leaving the
surface") via the diver's intercom with the DPIC or the dive-team member assigned as the
diver's phone-talker, and by using line-pull signals with the tender. The tender then notifies
the DPIC that the diver has left the surface. The DPIC is responsible for maintaining the diving
logs and records, and keeping track of the diver's bottom time for each dive conducted. When
a descending line is used by the diver, the tender should handle the umbilical from a point at
least ten feet from the descending line. When an inwater stage is being used, the tender must
coordinate with the stage winch operator or line handlers to ensure a smooth descent for the
diver.



During the dive, the tender must be alert for, and immediately report to the DPIC, conditions
or situations that may be hazardous or unsafe to the diving operations.



During the dive, the tender must maintain continuous, positive control of the umbilical by
having at least one hand on the umbilical at all times, and never allowing it to run free or be
secured around a cleat, bitt, or other object. The tender also must control the diver's rate of
descent by keeping excess slack out of the umbilical, and track the diver's relative position by
continuously monitoring the tautness and location of the umbilical, direction and movement of
surface bubbles, and the diver's depth (by using a pneumofathometer). Throughout the dive,
the tender must keep slack out of the umbilical while at the same time holding it taut, but not
so taut as to interfere with the ability of the diver to work. Two or three feet of slack will
permit the diver freedom of movement, while preventing the diver from being pulled off
his/her feet by surging of the support craft or the force of any current acting on the umbilical.
Occasionally, the tender should "fish" the diver by drawing in gently on the short slack until
the tender senses the weight of the diver, and then pay out several feet of slack to the diver.
This procedure ensures that movement by the diver has not resulted in excessive slack. Too
much slack in the line will make signaling difficult, hinder the tender from catching a falling
diver, and increase the possibility of fouling the umbilical. When the diver is underwater,
umbilical line-pull signals are the only communications link with the diver if the intercom fails;
therefore, the tender must always hold the diver's umbilical firmly with at least one hand to
receive the line-pull signals.



To detect a diver's line-pull signals during the dive, the tender must monitor the umbilical
using at least one hand, and monitor by sight any descending line or marker buoy used by the
diver. As directed by the DPIC, the tender communicates with the diver using the diver's
intercom. Periodically, the tender should seek a "Diver okay" acknowledgement from the diver
by voice communication or by using line-pull signals (such as sending the diver one line-pull
signal and receiving one line-pull signal). Line-pull signals consist of a series of sharp, distinct
pulls, strong enough for the diver or tender to detect, but not so strong as to pull the diver
away from work. When communications are lost with the diver via the intercom (such as a
bad connection or flooded mask), line-pull signals provide the only available communications
with the diver; therefore, line-pull signals must be maintained continuously during the dive by
keeping at least one hand on the umbilical. In the event that a diver does not respond to any
voice or line-pull signal communications, it should be repeated. If the diver still does not
respond to voice or line-pull signal communications, or responds incorrectly, the DPIC shall
terminate the dive as required by 29 CFR 1910.422(i).



Throughout the dive, the tender constantly monitors the diver's progress and keeps track of
the diver's relative position by:
- Watching and tracking the diver's exhaust bubbles. For example, bubbles surfacing in a
single location indicate that the diver is working in place, while bubbles moving in a regular
pattern indicate that the diver is searching the bottom. Bubbles moving rapidly in a straight
line in one direction could mean that the diver has fallen.
- Using the hands to monitor the line-pull signals on the umbilical (discussed above).
- Watching the pneumofathometer pressure gauge to keep track of the operating depth. The
gauge provides a direct reading (without the need to add air to the gauge) when the diver
remains at a constant depth or ascends. However, when the diver descends, the
pneumofathometer hose must be cleared by adding air before making a new reading.
- Monitoring the gauges on powered equipment and other cues. For example, the ammeter on
an electric-welding unit will indicate a power drain when the arc is in use, and the gaspressure gauges for a gas torch will register fuel flow. Additionally, the "pop" made by a gas
torch being lighted probably will be audible over the diver intercom, and bubbles from the
torch will break on the surface, releasing small quantities of smoke.
- Detecting vibrations in the air-powered lines of pneumatic tools.



The tender must monitor the diver's activity continually. For example, the tender can
frequently evaluate the diver's exertion by counting the number of breaths the diver takes per
minute. In this regard, experienced tenders know the diver's normal breathing rate. A
significant increase in the diver's breathing rate may indicate an over exertion situation. When
necessary, the tender advises the DPIC to stop the diver's work, allow the diver to rest, and
ventilate the diver's mask or helmet.



When the diver leaves the bottom, he/she notifies topside by voice ("Leaving the bottom") via
the diver's intercom with the DPIC or the dive-team member assigned as the diver's phonetalker, and by line-pull signals with the tender. The tender then notifies the DPIC that the
diver has left the bottom. During surfacing, the tender closely monitors and controls the
diver's rate of ascent as directed by the DPIC.



When the dive is complete and the diver is ready to leave the water, the tender: assists the
diver to the water-exit point (such as an inwater stage, ladder, ramp); keeps excess slack out
of the umbilical while the diver is lifted by stage to the deck; maintains a taut-tension on the
umbilical while the diver climbs the ladder; and provides assistance as requested by the diver
when the diver exits by other means. When the diver returns to the dive location, the tender
always keeps his/her hands on the umbilical close to the diver and on the diver's helmet or

body harness (i.e., positive control of the diver) while assisting the diver to the
derigging/undressing area.
Other duties that are assigned commonly to the diver tender during commercial diving operations
include:



As directed by the DPIC, assemble and test the diving equipment (such as an air-compressor,
high-pressure cylinders, umbilical assembly, diver-worn equipment, communications
equipment) and related support equipment (such as a welding generator and equipment, or
cutting equipment).



When no decompression chamber is at the diving station and the DPIC so directs, contact the
nearest operational decompression-chamber facility to verify and confirm chamber availability.



When a decompression chamber is available at the diving station and as directed by the DPIC,
ensure that the decompression chamber is clean, properly outfitted, and ready for use.



Assist in topside work as required, or as specifically directed by the DPIC, during the dive
(such as lower or retrieve tools and equipment for the diver, bleed moisture from diver's airsupply volume tank).
NOTE: When directed by the DPIC to perform other specific tasks while the diver is
underwater, the tender must be able to continuously tend the diver while performing the
tasks. If not, the tender must be relieved properly as the tender by another dive-team
member. The DPIC is allowed to relieve the tender and perform the tender's duties for short
periods of time while the tender performs the assigned tasks.



Perform routine maintenance and repair of diving equipment as directed by the DPIC.



When qualified, and as directed by the DPIC, operate a decompression chamber for surface
decompression or emergency treatment.

APPENDIX F: International Code Flag "A" ("Alpha" Flag)
29 CFR 1910.421(h) Warning signal. When diving from surfaces other than vessels in areas capable
of supporting marine traffic, a rigid replica of the international code flag "A" at least one meter in
height shall be displayed at the dive location in a manner which allows all-round visibility, and shall be
illuminated during night diving operations.

Color: White and Blue (notched portion)
International Code Flag "A": Alfa;
Diver below (when stationary);
Keep clear.
APPENDIX G: OSHA Injury and Illness Reporting and Recordkeeping
REPORTING. Under 29 CFR 1904.39 Reporting fatalities and multiple hospitalization incidents to
OSHA, employers are required to report any occupational fatality or incident involving inpatient
hospitalization of three (3) or more employees within eight (8) hours of the incident. The report must
include the following information: company name; location and time of the incident; number of
fatalities or hospitalized employees; contact person for the company; phone number(s) for the
company contact person; and, a brief description of the incident.
NOTE: States operating under OSHA-approved safety and health plans have injury and illness
recordkeeping and reporting regulations comparable to those of Federal OSHA (for the names of these
States, see the section titled Federal and State Authority in Appendix B of this instruction). State Plans
may have different rules covering recordkeeping exemptions (see the section titled Recordkeeping
below), procedures for reporting of fatalities and hospitalizations, record retention, and other
procedural requirements. Employers conducting activities within a State-Plan State must comply with
the requirements of that State Plan, and must report fatalities and multiple injuries to the appropriate
State agency.
Reporting is required by employers who have employees aboard vessels (such as ships and barges),
or on off-shore oil rigs and platforms when such vessels or rigs and platforms are located on or within
navigable U.S. waterways and State territorial waters.



State territorial waters extend three (3) nautical miles from the general coastline at ordinary
(mean) low water for all States and U.S. Territories except: Texas, Puerto Rico, and the Gulf
Coast of Florida, which extend nine (9) nautical miles from the general coastline at ordinary
(mean) low water; and the Great Lakes and St. Lawrence Seaway States where the U.S.
Inland "navigable waters" include all waters up to the international boundary line with Canada.



Reporting to OSHA is required when the incident occurs within OSHA's authority, regardless of
which federal agency regulates the working conditions.



Determination of geographical authority shall be based on the location of the employee at the
time of the incident.



Exemptions from fatality and multiple-hospitalization reporting do not exist. Although
exemptions apply for some illness and injury recordkeeping requirements (such as employers
with 10 or less employees, and "low-hazard" industries), these exemptions do not apply to the
requirement to report fatality and multi-hospitalization incidents to OSHA.



Employers must report fatalities and multiple hospitalizations by telephone or in person to the
nearest OSHA Area Office, or by using OSHA's toll-free hotline at 1-800-321-OSHA. The caller
making the accident report must talk directly to a person at OSHA (i.e., they cannot leave a
message on the phone, send a fax, or send an e-mail).

RECORDKEEPING. Employers, including employers covered by 29 CFR Part 1910, Subpart T, must
establish and retain the employee illness and injury records required by 29 CFR Part 1904. As
specified by 29 CFR 1904.31, employees include temporary employees (such as employees hired from
temporary-employment agencies or leasing companies) who are not on an employer's payroll but
whom the employer supervises on a day-to-day basis.
OSHA exempts the following employers from some of these illness and injury recordkeeping
requirements: (1) employers who had no more than 10 employees (including temporary employees)
at any time during the last calendar year (see 29 CFR 1904.1); or (2) employers classified in "lowhazard" industries specified by 29 CFR 1904.2. Nevertheless, even these exempted employers must
comply with the following recordkeeping requirements:



Under 29 CFR 1904.39, report any work-related fatality or the inpatient hospitalization of three
(3) or more employees resulting from a single work-related incident; and



Maintain a log of occupational injuries and illnesses under 29 CFR Part 1904, and make reports
under 29 CFR 1904.41 and 1904.42 upon being notified in writing by OSHA or the U.S. Bureau
of Labor Statistics of having been selected to participate in a survey of occupational injuries
and illnesses.

DIVING INDUSTRY REPORTING AND RECORDKEEPING. The North American Industrial
Classification System (NAICS) Code for "Diving Services on a Contract or Fee Basis" is 561990
(previously SIC 7389). This classification is part of NAICS Code 56199 "All Other Support Services,"
which is defined as a "low-hazard" industry. Therefore, a diving company with a primary NAICS Code
561990 is exempted from most OSHA recordkeeping requirements under 29 CFR 1904.2 (NOTE:
Minnesota and Puerto Rico do not allow this "low-hazard" industry exemption). A company that
performs diving, but has multiple NAICS Codes and is classified under a primary NAICS Code other
than 561990, will be subject to all OSHA recordkeeping requirements if not covered by an exemption
(such as employs 10 or fewer employees, or is a "low-hazard" industry). The primary NAICS Code is
defined as the major work function or process performed by the establishment. OSHA may challenge
the company's assignment of a primary NAICS Code if it appears that such an NAICS Code
assignment was made erroneously or arbitrarily.
For diving companies under primary NAICS Code 561990, the following reporting and
recordkeeping requirements apply:



Must report to OSHA within eight (8) hours any work-related accident, occurring within OSHA's
geographical authority, that results in a fatality or the hospitalization of three (3) or more
employees.



Must comply with the requirements of 29 CFR 1903.2 Posting of notice; availability of the Act,
regulations and applicable standards.



Must comply with the recordkeeping requirements of 29 CFR 1910.1020 Access to employee
exposure and medical records (in 1996, 29 CFR 1910.20 was redesignated as 29 CFR
1910.1020).



Must comply with any recordkeeping and reporting requirements specified by other OSHA
occupational safety and health standards (such as the recordkeeping requirements specified by
29 CFR Part 1910, Subpart T, - Commercial Diving Operations).



If notified by OSHA in writing, must participate in OSHA's Annual Occupational Injury and
Illness Survey. Participation in this survey involves maintaining a log of occupational injuries
and illnesses under 29 CFR 1904.4 (OSHA 300 Log) and making reports under 29 CFR
1904.41.



If the employer receives a Survey of Occupational Injuries and Illnesses Form from the Bureau
of Labor Statistics (BLS), or a BLS designee, the employer must promptly complete the form
and return it following the instructions contained on the survey form and as specified by 29
CFR 1904.42.

For diving companies under primary NAICS Code 561990, the following reporting and
recordkeeping requirements do not apply:



Requirement per 29 CFR 1904.4 to maintain a log and summary of all recordable occupational
injuries and illnesses at each of its establishments (OSHA 300 Log, or equivalent).



Requirement per 29 CFR 1904.29 to complete a supplemental record for each occupational
injury or illness that occurs at each of its establishments (OSHA 301 Incident Report, or
equivalent).



Requirement per 29 CFR 1904.29 to post an annual summary of occupational injuries and
illnesses for each of its establishments.

APPENDIX H: Comparison of Requirements for the Primary Diving Modes
Symbols:
Knot = 1 nautical mile per hour
fsw = feet of sea water
< = less thanNoD = no-decompression limits
DPIC = Designated Person In Charge
> = greater than
Requirements

SCUBA

Surface-supplied Air

Mixed-Gas

Limits

Maximum depth = 130
fsw; >1 knot then linetended; enclosed
space then line
tended.

Maximum depth = 190
fsw; except for dives
<30 minutes, may dive
up to 220 fsw.

Not Applicable.

Tender

Either line-tended from
surface or by another
diver in continual
visual contact.

&Continually tended at
all depths; 1 tender per 1 tender per diver.
diver when >100 fsw or 1 diver in bell as tender.
>no-D.

Standby

Yes

>100 fsw or >no-D.

Diver-Carried
Reserve

>100 fsw or >no-D.
>100 fsw or >no-D.
Yes (manual reserve
or independent reserve
No direct ascent
No direct ascent (except
cylinder).
(except heavy gear and heavy gear and no space).

Yes

no space).
Dive-Location
Reserve

Not applicable.

>100 fsw or >no-D.

Yes

Inwater Stage

Not applicable.

Heavy gear.

Heavy gear >100 fsw or
>no-D (if no bell).

Chamber

>100 fsw or >no-D.

>100 fsw or >no-D.

Yes

Bell

Not applicable.

Open or closed bell
>120 minutes (except
heavy gear and
confined space).

Open or closed bell >220
fsw or >120 minutes (except
heavy gear and confined
space). Closed bell >300
fsw (except confined space).

Communications

Emergency assistance.
Between diver and dive
Emergency assistance.
location, diver and bell,
bell and dive location.

Miscellaneous

Diver at point of
confined space entry.
Require DPIC.

Diver at point of
confined space entry.
For heavy gear need
extra hose at dive
location.

Emergency assistance.
Between diver and dive
location, diver and bell, bell
and dive location.
Diver at point of confined
space entry. For heavy gear
need extra hose at dive
location. Require DPIC.

Require DPIC.

APPENDIX I: Checklist for Commercial Diving Operations

1910.410 QUALIFICATIONS OF DIVE TEAM.
(a) General.
(1) Each dive-team member shall have the experience
or training necessary to perform assigned tasks in a
safe and healthful manner.
(2) Each dive-team member shall have experience or
training in the following:
(i) The use of tools, equipment and systems relevant to
assigned tasks;
(ii) Techniques of the assigned diving mode; and
(iii) Diving operations and emergency procedures.
(3) All dive-team members shall be trained in
cardiopulmonary resuscitation and first aid (American
Red Cross standard course or equivalent).
(4) Dive-team members who are exposed to or control
the exposure of others to hyperbaric conditions shall be
trained in diving-related physics and physiology.

Comments/Remarks/Notes

(b) Assignments.
(1) Each dive-team member shall be assigned tasks in
accordance with the employee's experience or training,
except that limited additional tasks may be assigned to
an employee undergoing training provided that these
tasks are performed under the direct supervision of an
experienced dive-team member.
(2) The employer shall not require a dive-team member
to be exposed to hyperbaric conditions against the
employee's will, except when necessary to complete
decompression or treatment procedures.
(3) The employer shall not permit a dive-team member
to dive or be otherwise exposed to hyperbaric conditions
for the duration of any temporary physical impairment
or condition which is known to the employer and is likely
to affect adversely the safety or health of a dive-team
member.
(c) Designated person-in-charge.
(1) The employer or an employee designated by the
employer shall be at the dive location in charge of all
aspects of the diving operation affecting the safety and
health of dive-team members.
(2) The designated person-in-charge shall have
experience and training in the conduct of the assigned
diving operation.
1910.420 SAFE PRACTICES MANUAL.
(a) General. The employer shall develop and maintain
a safe practices manual which shall be made available at
the dive location to each dive-team member.
(1) The safe practices manual shall contain a copy of this
standard and the employer's policies for implementing
the requirements of this standard [29 CFR Part 1910,
Subpart T].
(2) For each diving mode engaged in, the safe practices
manual shall include:
(i) Safety procedures and checklists for diving
operations;
(ii) Assignments and responsibilities of the dive-team
members;
(iii) Equipment procedures and checklists; and
(iv) Emergency procedures for fire, equipment failure,
adverse environmental conditions, and medical illness
and injury.

Comments/Remarks/Notes

1910.421 PRE-DIVE PROCEDURES.
(a) General. The employer shall comply with the
following requirements prior to each diving operation,
unless otherwise specified.
(b) Emergency aid. A list shall be kept at the dive
location of the telephone or call numbers of the
following:
(1) An operational decompression chamber (if not at the
dive location);
(2) Accessible hospitals;
(3) Available physicians;
(4) Available means of transportation; and
(5) The nearest U.S. Coast Guard Rescue Coordination
Center.
(c) First aid supplies.
(1) A first aid kit appropriate for the diving operation and
approved by a physician shall be available at the dive
location.
(2) When used in a decompression chamber or bell, the
first aid kit shall be suitable for use under hyperbaric
conditions.
(3) In addition to any other first aid supplies, an
American Red Cross standard first aid handbook or
equivalent, and a bag-type manual resuscitator with
transparent mask and tubing shall be available at the
dive location.
(d) Planning and assessment. Planning of a diving
operation shall include an assessment of the safety and
health aspects of the following:
(1) Diving mode;
(2) Surface and underwater conditions and hazards;
(3) Breathing-gas supply (including reserves);
(4) Thermal protection;
(5) Diving equipment and systems;
(6) Dive-team assignments and physical fitness of diveteam members (including any impairments known to the
employer);
(7) Repetitive dive designation or residual inert-gas
status of dive-team members;
(8) Decompression and treatment procedures (including

Comments/Remarks/Notes

altitude corrections); and
(9) Emergency procedures.
(e) Hazardous activities. To minimize hazards to the
dive-team, diving operations shall be coordinated with
other activities in the vicinity which are likely to interfere
with the diving operation.
(f) Employee briefing.
(1) Dive-team members shall be briefed on:
(i)

The tasks to be undertaken;

(ii)

Safety procedures for the diving mode;

(iii) Any unusual hazards or environmental conditions
likely to affect the safety of the diving operation; and
(iv) Any modifications to operating procedures
necessitated by the specific diving operation.
(2) Prior to making individual dive-team member
assignments, the employer shall inquire into the diveteam member's current state of physical fitness, and
indicate to the dive-team member the procedure for
reporting physical problems or adverse physiological
effects during and after the dive.
(g) Equipment inspection. The breathing-gas supply
system including reserve breathing-gas supplies, masks,
helmets, thermal protection, and bell handling
mechanism (when appropriate) shall be inspected prior
to each dive.
(h) Warning signal. When diving from surfaces other
than vessels in areas capable of supporting marine
traffic, a rigid replica of the international code flag "A" at
least one meter in height shall be displayed at the dive
location in a manner which allows all-round visibility, and
shall be illuminated during night diving operations.
1910.422 PROCEDURES DURING DIVE.
(a) General. The employer shall comply with the
following requirements which are applicable to each
diving operation unless otherwise specified.
(b) Water entry and exit.
(1) A means capable of supporting the diver shall be
provided for entering and exiting the water.
(2) The means provided for exiting the water shall
extend below the water surface.
(3) A means shall be provided to assist an injured diver
from the water or into a bell.

Comments/Remarks/Notes

(c) Communications.
(1) An operational two-way voice communication system
shall be used between:
(i) Each surface-supplied air or mixed-gas diver and a
dive-team member at the dive location or bell (when
provided or required); and
(ii) The bell and the dive location.
(2) An operational, two-way communication system
shall be available at the dive location to obtain
emergency assistance.
(d) Decompression tables. Decompression,
repetitive, and no-decompression tables (as appropriate)
shall be at the dive location.
(e) Dive profiles. A depth-time profile, including when
appropriate any breathing-gas changes, shall be
maintained for each diver during the dive including
decompression.
(f) Hand-held power tools and equipment.
(1) Hand-held electrical tools and equipment shall be deenergized before being placed into or retrieved from the
water.
(2) Hand-held power tools shall not be supplied with
power from the dive location until requested by the
diver.
(g) Welding and burning.
(1) A current supply switch to interrupt the current
flow to the welding or burning electrode shall be:
(i) Tended by a dive-team member in voice
communication with the diver performing the welding or
burning.
(ii) Kept in the open position except when the diver is
welding or burning.
(2) The welding machine frame shall be grounded.
(3) Welding and burning cables, electrode holders, and
connections shall be capable of carrying the maximum
current required by the work, and shall be properly
insulated.
(4) Insulated gloves shall be provided to divers
performing welding and burning operations.
(5) Prior to welding or burning on closed compartments,
structures or pipes, which contain a flammable vapor or
in which a flammable vapor may be generated by the
work, they shall be vented, flooded, or purged with a
mixture of gases which will not support combustion.

(h) Explosives.
(1) Employers shall transport, store, and use explosives
in accordance with this section and the applicable
provisions of 29 CFR 1910.109 and 29 CFR 1926.912.
(2) Electrical continuity of explosive circuits shall not be
tested until the diver is out of the water.
(3) Explosives shall not be detonated while the diver is in
the water.
(i) Termination of dive. The working interval of a dive
shall be terminated when:
(1) A diver requests termination;
(2) A diver fails to respond correctly to communications
or signals from a dive-team member;
(3) Communications are lost and cannot be quickly reestablished between the diver and a dive-team member
at the dive location, and between the designated personin-charge and the person controlling the vessel in
liveboating operations; or
(4) A diver begins to use diver-carried reserve breathing
gas or the dive-location reserve breathing gas.
1910.423 POST-DIVE PROCEDURES.
(a) General. The employer shall comply with the
following requirements which are applicable after each
diving operation, unless otherwise specified.
(b) Precautions.
(1) After the completion of any dive, the employer
shall:
(i) Check the physical condition of the diver;
(ii) Instruct the diver to report any physical problems or
adverse physiological effects including symptoms of
decompression sickness;
(iii) Advise the diver of the location of a
decompression chamber which is ready for use; and
(iv) Alert the diver to the potential hazards of flying after
diving.
(2) For any dive outside the no-decompression limits,
deeper than 100 fsw or using mixed-gas as a breathing
mixture, the employer shall instruct the diver to remain
awake and in the vicinity of the decompression chamber
which is at the dive location for at least one hour after
the dive (including decompression or treatment as
appropriate).
(c) Recompression capability.
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(1) A decompression chamber capable of
recompressing the diver at the surface to a minimum of
165 fsw (6 ATA) shall be available at the dive location
for:
(i) Surface-supplied air diving to depths deeper than
100 fsw and shallower than 220 fsw;
(ii) Mixed-gas diving shallower than 300 fsw; or
(iii) Diving outside the no-decompression limits shallower
than 300 fsw.
(2) A decompression chamber capable of recompressing
the diver at the surface to the maximum depth of the
dive shall be available at the dive location for dives
deeper than 300 fsw.
(3) The decompression chamber shall be:
(i)

Dual-lock;

(ii) Multi-place; and
(iii) Located within 5 minutes of the dive location.
(4) The decompression chamber shall be equipped with:
(i) A pressure gauge for each pressurized compartment
designed for human occupancy;
(ii) A built-in-breathing-system with a minimum of one
mask per occupant;
(iii) A two-way voice communication system between
occupants and a dive-team member at the dive location;
(iv) A viewport; and
(v)

Illumination capability to light the interior.

(5) Treatment tables, treatment gas appropriate to the
diving mode, and sufficient gas to conduct treatment
shall be available at the dive location.
(6) A dive-team member shall be available at the dive
location during and for at least one hour after the dive to
operate the decompression chamber (when required or
provided).
(d) Record of dive.
(1) The following information shall be recorded and
maintained for each diving operation:
(i) Names of dive-team members including the
designated person-in-charge;
(ii) Date, time, and location;

(iii) Diving modes used;
(iv) General nature of work performed;
(v) Approximate underwater and surface conditions
(visibility, water temperature and current); and
(vi) Maximum depth and bottom time for each diver.
(2) For each dive outside the no-decompression limits,
deeper than 100 fsw or using mixed-gas, the following
additional information shall be recorded and maintained:
(i)

Depth-time and breathing-gas profiles;

(ii) Decompression table designation (including
modification); and
(iii) Elapsed time since last pressure exposure if less
than 24 hours or repetitive dive designation for each
diver.
(3) For each dive in which decompression sickness is
suspected or symptoms are evident, the following
additional information shall be recorded and maintained:
(i) Description of decompression sickness symptoms
(including depth and time of onset); and
(ii) Description and results of treatment.
(e) Decompression procedure assessment. The
employer shall:
(1) Investigate and evaluate each incident of
decompression sickness based on the recorded
information, consideration of the past performance of the
decompression table used, and individual susceptibility;
(2) Take appropriate corrective action to reduce the
probability of recurrence of decompression sickness; and
(3) Prepare a written evaluation of the
decompression procedure assessment, including any
corrective action taken, within 45 days of the incident of
decompression sickness.
1910.424 SCUBA DIVING.
(a) General. Employers engaged in SCUBA diving shall
comply with the following requirements, unless otherwise
specified.
(b) Limits. SCUBA diving shall not be conducted:
(1) At depths deeper than 130 fsw;
(2) At depths deeper than 100 fsw or outside the nodecompression limits unless a decompression chamber is
ready for use;

Comments/Remarks/Notes

(3) Against currents exceeding one (1) knot unless linetended; or
(4) In enclosed or physically confining spaces unless
line-tended.
(c) Procedures.
(1) A standby diver shall be available while a diver is in
the water.
(2) A diver shall be line-tended from the surface, or
accompanied by another diver in the water in continuous
visual contact during the diving operation.
(3) A diver shall be stationed at the underwater point of
entry when diving is conducted in enclosed or physically
confining spaces.
(4) A diver-carried reserve breathing-gas supply shall be
provided for each diver consisting of:
(i)

A manual reserve (J-valve); or

(ii) An independent reserve cylinder with a separate
regulator or connected to the underwater breathing
apparatus.
(5) The valve of the reserve breathing-gas supply shall
be in the closed position prior to the dive. [For a J-valve,
this is the up position.]
1910.425 SURFACE-SUPPLIED AIR DIVING.
(a) General. Employers engaged in surface-supplied air
diving shall comply with the following requirements,
unless otherwise specified.
(b) Limits.
(1) Surface-supplied air diving shall not be conducted at
depths deeper than 190 fsw, except that dives with
bottom times of 30 minutes or less may be conducted to
depths of 220 fsw.
(2) A decompression chamber shall be ready for use at
the dive location for any dive outside the nodecompression limits or deeper than 100 fsw.
(3) A bell shall be used for dives with an inwater
decompression time greater than 120 minutes, except
when heavy gear is worn or diving is conducted in
physically confining spaces.
(c) Procedures.
(1) Each diver shall be continuously tended while in the
water.
(2) A diver shall be stationed at the underwater point of
entry when diving is conducted in enclosed or physically
confining spaces.
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(3) Each diving operation shall have a primary
breathing-gas supply sufficient to support divers for the
duration of the planned dive including decompression.
(4) For dives deeper than 100 fsw or outside the nodecompression limits:
(i) A separate dive-team member shall tend each diver
in the water;
(ii) A standby diver shall be available while a diver is in
the water;
(iii) A diver-carried reserve breathing-gas supply shall be
provided for each diver except when heavy gear is worn;
and
(iv) A dive-location reserve breathing-gas supply shall be
provided.
(5) For heavy gear diving deeper than 100 fsw or outside
the no-decompression limits:
(i) An extra breathing-gas hose capable of supplying
breathing gas to the diver in the water shall be available
to the standby diver.
(ii) An inwater stage shall be provided to divers in the
water.
(6) Except when heavy gear is worn or where physical
space does not permit, a diver-carried reserve breathinggas supply shall be provided whenever the diver is
prevented by the configuration of the dive area from
ascending directly to the surface.
1910.426 MIXED-GAS DIVING.
(a) General. Employers engaged in mixed-gas diving
shall comply with the following requirements, unless
otherwise specified.
(b) Limits. Mixed-gas diving shall be conducted only
when:
(1) A decompression chamber is ready for use at the
dive location; and
(i) A bell is used at depths greater than 220 fsw or
when the dive involves inwater decompression time of
greater than 120 minutes, except when heavy gear is
worn or when diving in physically confining spaces; or
(ii) A closed bell is used at depths greater than 300 fsw,
except when diving is conducted in physically confining
spaces.
(c) Procedures.
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(1) A separate dive-team member shall tend each diver
in the water.
(2) A standby diver shall be available while a diver is in
the water.
(3) A diver shall be stationed at the underwater point of
entry when diving is conducted in enclosed or physically
confining spaces.
(4) Each diving operation shall have a primary
breathing-gas supply sufficient to support divers for the
duration of the planned dive including decompression.
(5) Each diving operation shall have a dive-location
reserve breathing-gas supply.
(6) When heavy gear is worn:
(i) An extra breathing-gas hose capable of supplying
breathing gas to the diver in the water shall be available
to the standby diver; and
(ii) An inwater stage shall be provided to divers in the
water.
(7) An inwater stage shall be provided for divers without
access to a bell for dives deeper than 100 fsw or outside
the no-decompression limits.
(8) When a closed bell is used, one dive-team member
in the bell shall be available and tend the diver in the
water.
(9) Except when heavy gear is worn or where physical
space does not permit, a diver-carried reserve breathinggas supply shall be provided for each diver:
(i) Diving deeper than 100 fsw or outside the nodecompression limits; or
(ii) Prevented by the configuration of the dive area from
directly ascending to the surface.
1910.427 LIVEBOATING.
(a) General. Employers engaged in diving operations
involving liveboating shall comply with the following
requirements.
(b) Limits. Diving operations involving liveboating shall
not be conducted:
(1) With an inwater decompression time of greater than
120 minutes;
(2) Using surface-supplied air at depths deeper than 190
fsw, except that dives with bottom times of 30 minutes
or less may be conducted to depths of 220 fsw;
(3) Using mixed-gas at depths greater than 220 fsw;
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(4) In rough seas which significantly impede diver
mobility or work function; or
(5) In other than daylight hours.
(c) Procedures.
(1) The propeller of the vessel shall be stopped before
the diver enters or exits the water.
(2) A device shall be used which minimizes the possibility
of entanglement of the diver's hose in the propeller of
the vessel.
(3) Two-way voice communication between the
designated person-in-charge and the person controlling
the vessel shall be available while the diver is in the
water.
(4) A standby diver shall be available while a diver is in
the water.
(5) A diver-carried reserve breathing-gas supply shall be
carried by each diver engaged in liveboating operations.

1910.430 EQUIPMENT.
(a) General.
(1) All employers shall comply with the following
requirements, unless otherwise specified.
(2) Each equipment modification, repair, test, calibration
or maintenance service shall be recorded by means of a
tagging or logging system, and include the date and nature
of work performed, and the name or initials of the person
performing the work.
(b) Air compressor system.
(1) Compressors used to supply air to the diver shall be
equipped with a volume tank with a check valve on the
inlet side, a pressure gauge, a relief valve, and a drain
valve.
(2) Air compressor intakes shall be located away from
areas containing exhaust or other contaminants.
(3) Respirable air supplied to a diver shall not contain:
(i)

A level of carbon monoxide (CO) greater than 20 ppm;

(ii) A level of carbon dioxide (CO2) greater than 1,000
ppm;
(iii) A level of oil mist greater than 5 milligrams per cubic
meter; or
(iv) A noxious or pronounced odor.
(4) The output of air compressor systems shall be tested
for air purity every 6 months by means of samples taken
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at the connection to the distribution system, except that
non-oil lubricated compressors need not be tested for oil
mist.
(c) Breathing-gas supply hoses.
(1) Breathing-gas supply hoses shall:
(i) Have a working pressure at least equal to the working
pressure of the total breathing-gas system;
(ii) Have a rated bursting pressure at least equal to 4
times the working pressure;
(iii) Be tested at least annually to 1.5 times their working
pressure; and
(iv) Have their open ends taped, capped or plugged when
not in use.
(2) Breathing-gas supply hose connectors shall:
(i)

Be made of corrosion-resistant materials;

(ii) Have a working pressure at least equal to the working
pressure of the hose to which they are attached; and
(iii) Be resistant to accidental disengagement.
(3) Umbilicals shall:
(i) Be marked in 10-foot increments to 100 feet beginning
at the diver's end, and in 50-foot increments thereafter;
(ii) Be made of kink-resistant materials; and
(iii) Have a working pressure greater than the pressure
equivalent to the maximum depth of the dive (relative to
the supply source) plus 100 psi.
(d) Buoyancy control.
(1) Helmets or masks connected directly to the dry suit or
other buoyancy-changing equipment shall be equipped
with an exhaust valve.
(2) A dry suit or other buoyancy-changing equipment not
directly connected to the helmet or mask shall be equipped
with an exhaust valve.
(3) When used for SCUBA diving, a buoyancy compensator
shall have an inflation source separate from the breathinggas supply.
(4) An inflatable flotation device capable of maintaining the
diver at the surface in a face-up position, having a
manually activated inflation source independent of the
breathing supply, an oral inflation device, and an exhaust
valve shall be used for SCUBA diving.
(e) Compressed gas cylinders. Compressed gas

cylinders shall:
(1) Be designed, constructed and maintained in accordance
with the applicable provisions of 29 CFR 1910.101 and
1910.169 through 1910.171;
(2) Be stored in a ventilated area and protected from
excessive heat;
(3) Be secured from falling; and
(4) Have shut-off valves recessed into the cylinder or
protected by a cap, except when in use or manifolded, or
when used for SCUBA diving.
(f) Decompression chambers.
(1) Each decompression chamber manufactured after the
effective date of this standard, shall be built and
maintained in accordance with the ASME Code or
equivalent.
(2) Each decompression chamber manufactured prior to
the effective date of this standard shall be maintained in
conformity with the code requirements to which it was
built, or equivalent.
(3) Each decompression chamber shall be equipped with:
(i) Means to maintain the atmosphere below a level of 25
percent oxygen by volume;
(ii) Mufflers on intake and exhaust lines, which shall be
regularly inspected and maintained;
(iii) Suction guards on exhaust line openings; and
(iv) A means for extinguishing fire, and shall be
maintained to minimize sources of ignition and combustible
material.
(g) Gauges and timekeeping devices.
(1) Gauges indicating diver depth which can be read at the
dive location shall be used for all dives except SCUBA.
(2) Each depth gauge shall be dead-weight tested or
calibrated against a master reference gauge every 6
months, and when there is a discrepancy greater than two
percent (2 percent) of full scale between any two
equivalent gauges.
(3) A cylinder pressure gauge capable of being monitored
by the diver during the dive shall be worn by each SCUBA
diver.
(4) A timekeeping device shall be available at each dive
location.
(h) Masks and helmets.
(1) Surface-supplied air and mixed-gas masks and helmets
shall have:

(i) A non-return valve at the attachment point between
helmet or mask and hose which shall close readily and
positively; and
(ii) An exhaust valve.
(2) Surface-supplied air masks and helmets shall have a
minimum ventilation rate capability of 4.5 acfm at any
depth at which they are operated or the capability of
maintaining the diver's inspired carbon dioxide partial
pressure below 0.02 ATA when the diver is producing
carbon dioxide at the rate of 1.6 standard liters per
minute.
(i) Oxygen safety.
(1) Equipment used with oxygen or mixtures containing
over forty percent (40%) by volume oxygen shall be
designed for oxygen service.
(2) Components (except umbilicals) exposed to oxygen or
mixtures containing over forty percent (40%) by volume
oxygen shall be cleaned of flammable materials before use.
(3) Oxygen systems over 125 psig and compressed air
systems over 500 psig shall have slow-opening shut-off
valves.
(j) Weights and harnesses.
(1) Except when heavy gear is worn, divers shall be
equipped with a weight belt or assembly capable of quick
release.
(2) Except when heavy gear is worn or in SCUBA diving,
each diver shall wear a safety harness with:
(i) A positive buckling device;
(ii) An attachment point for the umbilical to prevent strain
on the mask or helmet; and
(iii) A lifting point to distribute the pull force of the line
over the diver's body.

1910.440 RECORDKEEPING REQUIREMENTS.
(a) Recording diving-related injuries and illnesses.
(1) [Reserved]
(2) The employer shall record the occurrence of any
diving-related injury or illness which requires any diveteam member to be hospitalized for 24 hours or more,
specifying the circumstances of the incident and the
extent of any injuries or illnesses.
(b) Availability of records.
(1) Upon the request of the Assistant Secretary of Labor
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[for OSHA], or the Director, National Institute for
Occupational Safety and Health, Department of Health
and Human Services or their designees, the employer
shall make available for inspection and copying any
record or document required by this standard.
(2) Records and documents required by this standard
shall be provided upon request to employees, designated
representatives, and the Assistant Secretary in
accordance with 29 CFR 1910.1020 (a)-(e) and (g)-(i)
(in 1996, 29 CFR 1910.20 was re-designated as 29 CFR
1910.1020). Safe practices manuals (29 CFR
1910.420), depth-time profiles (29 CFR 1910.422),
decompression procedure assessment evaluations (29
CFR 1910.423), and records of hospitalizations (29 CFR
1910.440) shall be provided in the same manner as
employee exposure records or analyses using exposure
or medical records. Equipment inspections and testing
records which pertain to employees (29 CFR 1910.430)
shall also be provided upon request to employees and
their designated representatives.
(3) Records and documents required by this standard
shall be retained by the employer for the following
period:
(i) Dive-team member medical records (physician's
reports) (29 CFR 1910.411) - 5 years; [NOTE: No longer
required since 29 CFR 1910.411 was deleted from the
standard];
(ii) Safe practices manual (29 CFR 1910.420) - current
document only;
(iii) Depth-time profile (29 CFR 1910.422) - until
completion of the recording of the dive, or until
completion of decompression procedure assessment
where there has been an incident of decompression
sickness;
(iv) Recording of dive (29 CFR 1910.423) - 1 year,
except 5 years where there has been an incident of
decompression sickness;
(v) Decompression procedure assessment evaluations
(29 CFR 1910.423) - 5 years;
(vi) Equipment inspections and testing records (29 CFR
1910.430) - current entry or tag, or until equipment is
withdrawn from service;
(vii) Records of hospitalizations (29 CFR 1910.440) - 5
years.
(4) After the expiration of the retention period of any
record required to be kept for five (5) years, the
employer shall forward such records to the National
Institute for Occupational Safety and Health, Department

of Health and Human Services. The employer shall also
comply with any additional requirements set forth at 29
CFR 1910.1020(h) (in 1996, 29 CFR 1910.20 was redesignated as 29 CFR 1910.1020).
(5) In the event the employer ceases to do business:
(i) The successor employer shall receive and retain all
dive and employee medical records required by this
standard; or
(ii) If there is no successor employer, dive and employee
medical records shall be forwarded to the National
Institute for Occupational Safety and Health, Department
of Health and Human Services.
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