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PREFACE

The purpose of this report is to provide a basis for
develop?ent of occupational safety and health standards for
diving contractors and divers working in the Great Lakes
area and to provide guidelines to regulatory agencies
for preparation of governmental regulations in commercial
and indhstrial diving operations. It is not intended that
provisions in this report or standard are to supercede

~

any governmental regulations,'bresent or proposed.
. -
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INTRODUCTION

Persons involved in underwater diving operations are
subject to certain occupational risk. In order to protect
individﬁals from unnecessary injury or unacceptable risk,
certainlstandards of medical fitness, operational procedures,
and equipment must be recognized and compliable. Such
standards must maintain the rigidity and specifics required

for adequate protection of the individual worker. However,

they must not be so "unreasonable" as to prohibit underwater

|

work from-an economic and;operational requirement standpoint.’
Diving technology is a rapidly expanding science, and
the Variations in techniques and tésé complexity experienced
through§u£ the industry are vast. For many years industry,
standard committees, fedefal agencies, scientific/educational
groups, diver's associations, and so forth have studied and
assessed regional differences in diving practices, personnel
requirements, and equipment. In addition to regionalldifferenceé
in diving practices, personnel requirements, and equipment,
there is a significant difference in these same categories
between different diving "groups" or "activities." Although
all divers do work in the marine environment and are subject
to the same inherent physiological effects of exposure to
hyperba;ic conditions, there is a vast difference in the
extent of exposure, task complexity, and philosophy between

‘the var;ous groups. Can a single "standard" be applied to
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all underwater workers? aneurMopinionvrne@AbThe various
diver/operational categories that currently appear to be
significantly different include:
1) Recreational scuba diving
2) Recreational scuba diving instructor
3) Search, rescue, and related public
safety diving
4) Experimental diving involving human subject
experimentation and diving apparatus/
procedure :esegich
5) Scientific/;ducational diving involving
primarily, but not exclusively, marine
environment research
6) Shallow-water inland or inshore commercial diving
7) Deepwater or offshore saturation diving
8) Scientific saturation diving
9) Industrial saturation diving
10) Military diving
It is likely that 2 or more of the above categories could
be addressed in the same standard. However, it is unreasonable
to address all categories of civilian diving under one general
standard. The diving mode and philosophy of one group may be
so completely different from that of another that the presen-
tation of a standard based primarily on the mode and philosophy
of the one group may actually provide a basis for erosion of

the community concensus standard of safe diving practices



of the other group(s).

Consequently, this report is limited to : (1) diving
in commércial and industrial situations, (2) operations in
inland and territorial waters of the United States defined
as the ?reat Lakes Basis, and (3) shallow-water diving
operatiéns in which the diver's working depth does not

exceed 220 fsw and compressed air is the primary breathing

gas.
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BACKGROUND INFORMATION

The most recent activity in the development of
occﬁpational safety and health standards for diving was
initiated on 8 August 1975 1in a petition by the United
Brotherhood of Carpenters and Joiners of America, AFL-CIO,
presented to the Secretary of Labor. This petition stated
that a situation of grave danger existed within the diving

industr& and urged that an emergency temporary standard

~—

be issued with respect to divipg operations to protect
exposed employees. Hearings followed and.an Emergency
Temporary Standard (ETS) was issued on 15 June 1976 (Federal
Register, Vol. 41, No. 116). Divihé contractors filed suit
in the ﬁ.s. Court of Appeals of the Fifth Circuit and an

indefinite stay of the ETS was issued on 11 August 1976

pending a final decision on the validity of the agency's

(0OSHA) action. The EMT was not inforced by OSHA.

A proposed permanent standard for Commercial Diving
was published on 5 November 1976 (Federal Register, Vol. 41,
No. 215) and public hearings were scheduled in New Orleans
during December 1976 and January 1977. A total of 81 indi-
viduals appeared at the hearings as witnesses representing
virtualiy all facets of the diving community and supporting

groups.



Based on a review of the record of the hearings plus
numerous items of information submitted to OSHA, a final
standard for Commercial Diving Operations was issued on
22 July 1977 (Federal Register, Vol. 42, No. 141). This
standard is to be effective on 20 October 1977, except
that provisions where decompression chambers or bells are
required and such equipment as not yet available, employers
shall comply as soon as possible thereafter but in no case
later than 6 months after the-effective date of the standérd.
For furhter historical information on OHSA involvement in
commercial diving standards consult the Federal Register,

Vol. 42, No. 141 Appendix=BYy; Vol. 41, No 215,'and Vol. 41,
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cenelusiens..of. the. Occupatlonal Safety and Healthﬁadmlnlst;atlon,
the=standard is not representative of the entire diving
community. It is a commercial diving standard where the
surface-supplied diving mode is primarily used and the task
complexity and risk exposure are extremely greater than that

of other diving groups. There are, in our opinion, fundamental
weaknesses in personnel requirements and operational practices
as well as unnecessary and unreasonable requirements in

other areas. Although the entire case will not be presented
here, there is, in our opinion, a basis for variances,

especially for scientific/educational diving.



The Department of Labor has only recently become
involved in the development of health and safety standards
for diving. The American National Standards Institute
Z-135 Committee activities began early in 1968 under the
sponsorship of the Marine Technology Society's Committee
on Man'g Underwater Activities. Work continued on the
develop?ent of commercial diving standards until 1973 when,
for a number of complex and emotional reasons, work ceased.
In 1975 a committee of the Asgociation of Diving Contractors
reviewed the drafts of the Z-I35 standards and published

its Manual of Safe Practices in Commercial Diving Operations

based largely upon the Z-135 work.
The Z-135 project was reorganized in 1974. Both OSHA
and the United States Coast Guard gave general encouragement,

particularly citing the importance of ANSI industry consensus

standard techniques. At the time of reorganization both

labor (the Carpenter's Union) and diving management took

a positive and supportive position. In 1976 and early 1977
the re-constituted ANSI 2-135 Committee combined previously
proposed standands into a final draft standard which was
circulated in accord with ANSI procedures for vote and
comment. The historical comments on the Z-135 Committee
were taken in part from testimony given at the OSHA Public
Hearingjon American Diving Standards by Capt. W.F. Searle,

U.S.N. (Ret), December 1976 at New Orleans.



It should also be noted that historically the various
procedural manuals of the United State Navy have provided
a basis of many of the standards of safe diving practices
within ﬁhe civilian diving community. However the scope
and magpitude of commercial diving has changed so radically
during ?he last decade, most industrial authorities agree
that th% U.S. Navy standards and procedures, in themselves,

|

are unacceptable for application, in their entirety, to

today's commercial diving operations.

The scientific/educationgl diving community has operated.

under community concensus Etandards for nearly two decades.
Scientific/educational applications of scuba diving developed
extensively at the Scripps Institution of Oceanography,
University of California in the 1950's. Although several
college%, universities, and research agencies used diving )
to varying degrees in their programs, Scripps, uner the
early leadership of.Conrad Linbaugh and, later, James R.
Stewart4 took the lead in scientific diver training,
certifiéation and the development of health and safety
standards for scientific/educational divers. The University
of California's The University Guide for Diving Safety has

|

served as a basis for the development of numerous diving

safety programs at colleges, universities, and research

agencies throughout the country. This publication is

periodidally reviewed and revised by University of California

-



campus Diving Officers and Environmental Health and Safety
Officers. On 27 March 1973 representatives of diving safety
boards and committees of 10 major institutions participating
in scientific/educational diving met at the University of
Washingéon in Seattle to discuss University diving safety.
At that’meeting it was a concensus agreement that the
University of California standards for scientific/educational
scuba diving safety would continue to serve as a primary
basis for scientific/educatiopal diving programs throughout
the couﬁtry. A significant number of institutions do
presently adhere to these 'standards with certain modifica-
tions for regional and operational variations in diving.
The University of Miami developed a specific diving training
and safety standard which differs in specifics but agrees
in concept with that of the University of California.
The National Oceanic and Atmospheric Administration operates
under a separate and distinct standard Specifically developed
for thaﬁ agency's scientific divers.

Cléarly, the scientific/educational community has
and adhéres to specific and rigid diving health and safety
standards. The success of these standards is evident by the
historiéally low accident rate in scientific/educational diving

operations.
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STAN DARD: PREPARATION

The University of Michigan researchers are well aware
of the ﬁroblems involved with both inshore and offshore
diving operations. An active diving program including

hyperbaric chamber operation, lake and ocean diving operations,

diving research, saturation diving and related activities

has been conducted at the University since 1966. 1In

addition to standard scuba used by many scientific/educational

S

divers, isurface-supplied divigg apparatus of the type

commonlj used by military and commercial offshore divers
|
is used extensively in the University's program. Based on

10 years of operational diving at the University of Michigan
and a rélatively comprehensive understanding of commercial
diving, the authors were in a position to objectively

evaluate}various existing standards.
\

Sources of Information
|
As previously stated there are considerable variations
|
in diving techniques, task complexity, and working environments

throughout the diving industry. Consequently, data for this
project yas collected from a variety of sources. Needless

to say, the Department of Labor's Occupational Safety and
Health AFministration Emergency Temporary Standard for Diving
Operatiohs (Federal Register, Vol. 41, No. 116), the Proposed

Commerci%l Diving Standards (Federal Register, Vol. 41, No.




215) and the Commercial Diving Operations Occupational
Safety and Health Requirements (Federal Register, Vol.
42, No. 141) provided a substantial amount of information
that is used in this report.

Iniaddition to the various OSHA proposed standards,
the OSHA/U.S. Coast Guard public hearings on the proposed
standarq held in New Orleans on December 16-21, 1976 and
January 10-14, 1977 provided extensive insight into the

|
views and opinions of offshore and shallow-water divers,

diving éontractors, 1arge.corporate and small business
employefs, instructors, marine scientists, hyperbaric
physiongy and medicine specialists, -equipment speciaiists,
and other interested parties. These hearings and the
Internaéional Diving Symposium '77 provided an excellent
opportunity to interview numerous divers, contractors,
equipment specialists, and others.

Dr.| Somers served as a member of the American National

Standards Institute/Marine Technology Society Z-135 Committee

on Safety in Commercial and Professional Diving Operations.
1

Data from notes made during these committee meetings and

various draft standards provided considerable insight into

the opinﬁons of contractors, labor,. and other authorities.
It shoul? be noted that the collective opinion of this

group of authorities did differ significantly in some

areas from that of OSHA.




In addition to OSHA, the current Z-135 Committee and

interviews the following publications were also reviewed:

Association of Diving Contractors, "Manual of Safe Practices
in Commercial Diving Operations" (New Orleans: AssoO-
ciation of Diving Contractors, 1975).

Compressed Gas Association, "Methods for Hydrostatic Testing
of Compressed Gas Cylinders", Pamphlet No. C-1 (New
York: Compressed Gas Association).

Compressed Gas Association, "Standards for Visual Inspection
Of Compressed Gas Cylinder", Pamphlet No. C-6 (New
Yoik: Compressed Gas Association).

Compressed Gas Association, "Suggestions for the Care of
High-Pressure Air Cylindérs for Underwater Breathing”,
Pamphlet No. P-5 (Ne@ York: Compressed Gas Association)’

Compreséed Gas Association, "Compressed Air for Human
Respiration”, Pamphlet No. G-7.0 (New York: Compressed
Gas Association).

Compressed Gas Association, "Commodity Specification for
Air", Pamphlet No. G-7.l1 (New York: Compressed Gas
Association).

Department of the Interior, "Underwater Operations”, BCF
Manual (Washington, D.C.: Bureau of Commercial
Fisheries, 1970).

Federal Register (Department of Labor, Occupational Safety
and Health Standards, Vol. 36, No. 105, Part 11, 1971).

Federal Register (Department of Labor, Occupational Safety
and Health Administration, Safety and Health Standards
fo# Maritine Employment Volume 37, No. 203, Part 11, 1972).

Federal Register (Department of Labor, Occupational Safety
an? Health Standards, Vol. 37, No. 202, Part 11, 1972).

Federal Register (Department of Laboxr, Occupational Safety
and Health Administration, Safety and Health Regulations
for Construction, Vol. 37, NO. 243, Part 11, 1972).



Flemming, N. and Miles, D. (ed.), "Underwater Association
Code of Practice for Scientific Diving " (London:
Natural Environment Research Council, 1974).

Galletti, J., "Proposed Safety Standards for Commercial
Diving Equipment", Undercurrents (January, 1970).

Galletti, J., "Diving Equipment Standards", Recommendations
of the American National Standards Institute 2Z2-135
Committee (1972).

Graziano, R. "Tarill No. 27: Hazardous Materials Regulations
of the Department of Transportation" (1973).

|
Hughes, M., "Diving Procedures Standard", Preliminary
Recommendations of the American National Standards
Institute Z-135 Committee-~(1971). :

Interstate Electronics Corporation, "Oceanics Division
Diving Manual", (Anaheim, California: Interstate
Electronics Corporation, 1971).

National Oceanic and Atmospheric Administration, "Diving",
NOAA Circular.

Neary, R., "Equipment Cleaned for Oxygen Service", Pamphlet
No. G-4.1 (New York: Compressed Gas Association, 1959).

Oregon State University, "Diving Guide" (Portland: Department
of Oceanography, Oregon State University, 1971).

Schroeder, W. and W. Fife, "University Guide for Diving Safety",
Se§ Grant Publication No. TAMU-SG-70-602 (College Station,
Texas: Texas A & M University, 1970).

Somers,)L., "Diving Safety Bulletin", Technical Report 4
(Ann Arbor: Sea Grant Program, The University of
Micpigan, 1971).

Somers, L., "Research Diver's Manual", MICHU-SG-71-212,
Technical Report No. 16 (Ann Arbor: Sea Grant Program,
The! University of Michigan, 1972).

Somers, L. and M. Nemiroff, "University of Michigan Hyperbaric
Chamber Attendant's Handbook", MICHU-SG-74-601 (Ann Arbor:
Sea‘Grant Program, The University of Michigan, 1974).

State o# Michigan, Marine Safety Act of 1967.
|

State of Oregon, "Commercial Diving and Compressed Air Work",
Chapter 25 of the Oregon Safety Code for Places of
Employment (Salem, Oregon: Workman's Compensation Board, '
19?2).

!
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Stewart, J., "Procedures for Shipboard Diving and the
University Guide for Diving Safety", IMR TR-23, Sea
Grant Publications No. 15 (La Jolla, California:
Scripps Institution of Oceanography, 1971).

Unlver31ty of Southern California, "Diving Regulations"”
(Los Angeles: Santa Catalina Marine Biological
Laboratory, University of Southern California, 1973).

Un1vers1ty of Washington, "Guide for Diving Safety and
Interlm Implementation of Guide for Diving Safety"”
(Seattle. University of Washington, Environmental
Health and Safety Department, 1972).

U.S. Navy, "U.S. Navy Diving Manual", NAVSHIPS 0994-001-
9010 (Washington D.C.: U.S. Government Printing Office,
1970). ~ '

U.S. Navy, "U.S. Navy RecomprEésion Chamber Operator's

Handbook", NAVSHIPS 0994-014-5010 (Washington, D.C.: ) -
Department of the Navy, 1973). ;

Format

The format used in the presentation of this standard
differs from that used by OSHA or ANSI/MTS %Z-135. This
standard consists of the following sections: b
Section 1: Purpose, Scope, and Application
Section 2: Definitions
Section 3: Personnel Qualifications/Requirements
Section 4: Medical Requirements
Section 5: General Operations Requirements
Section 6: Self-Contained Ait Diving
Section 7: Surface-Supplied Air Diving
| Section 8: Decompression Chambers

Section 9: Recordkeeping Requirements




Equipment requirements for self-contained air diving,
surface-supplied air diving, and decompression chambers
were seéarated into separate respective sections instead
of havi#g one section on equipment. Many groups will

use shailow-water scuba diving exclusively and have no
need fo# the sections on surface-supplied diving or decom-
pressioﬁ chambers. The separation of diving modes is less
confusiqg and more convenient.

Where possible the wordipg used by OSHA in the final
publicaﬁion of the CommerqialgDiving Operations Occupational
Safety and Health Requireﬂent was incorpofated into this
standard. In some areas the specific¢ wording from proposed

standarqs of the ANSI/MTS Z-135 Committee was used.
!
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DISCUSSION

Purpose, Scope and Application

The Occupational Safety and Health Administration
clearly designates that, by law, the Commercial Diving
Operations Occupational Safety and Health requirements
shall apply wherever OSHA has statutory jurisdiction.
Diving outside of the Outer Continental Shelf is not
covered by an OSHA standard nor is diving in coastal
or inland waters not specifically designated as "United
States and possessions" listed in Section 4(a) of the
Act 29 U.S. 655. United States citizens and employed
divers operating in foreidn waters may be subject to
regulations or standards imposed by foreign governments.
However, in many incidences there are no suitable standards
enforced. Consequently, standards should be extended to
cover such situations so that the employee and employer
are protected by a standard equivalent to those imposed
within United States waters. This is extremely important
in the Great Lakes since U.S. employed divers may easily
operate in Can%diin waters. An employer or employee could

novr
"technically"” &Eﬁeﬁ;;; the United States OSHA standard on
a basis of statutory jurisdiction and thus endanger the
health and safety of the diver.

The 22 July OSHA Commercial Diving Operations standard
specifically applies to diving and related support operations
conducted with all type of work and employments over which

OSHA has jurisdiction, except in cases where exclusions from



the standard have been explicitly provided. Specific
exclusions have been provided where the nature of the diving
operations is such that inclusion in this standard would be
inappropriate, or whre the safety and health of divers is
governed by rules or regulations of another federal agency.
The three exclusions are:

(1) Instructional diving utilizing only open-circuit
compressed air scuba within the no-decompression
limits;

(2) Search, rescue, and related public safety diving
by or under the c&ntrol of a governmental agency; and

(3) Diving governed by the Protection of Human Subjects
regulations of the Department of Health, Education
and Welfare, (HEW) or equally effective rules or
regulations of another federal agency.

In earlier versions of the OSHA standard scientific/educational
divers whose operations utilized open-circuit compressed air
scuba and were conducted within the no-decompression depth-
time limits were excluded. In addition, no distinction is
made between the shallow-water inland or inshore diving
operations and the deep-water offshore diving operations.

OSHA apparently concurred with the opinion of several
parties including the Construction Advisory Committee that
the record does not support a conclusion that "the work

conditions and risk exposure of scientific divers differ




measurably from those of commercial diving (p. 37655, Federal
Register, Vol. 42, No. 141)." It is further stated that

"no valid distinction can be drawn between commercial diving
and that performed by the excluded groups (scientific/educa-
tional divers), because divers in both groups are employees,
both work in the same marine environment, and both are

subject to some of the same inherent hazards and physiological
effects. It has been stated that scuba diving is at least

as hazardous as surface supplied diving (p. 37654, Federal
Register, Vol. 42, No. 141).".“

In our opinion scientific/educational diving operations
should be excluded from the present OSHA Commercial Diving
Operations Standard (Part 1910 of Title 29 of the Code of
Federal Regulations, Subpart T). The following reasons
are stated:

(1) Based on data provided by Glen Egstrom, Ph.D.,
of the University of California, Los Angeles Sea

Grant Diving Safety Research Project (&+7—August +© Oetooe

1976, personal communication) the accident rate

in scientific/educational diving is not suffi-

cient to warrant the imposing of rigid and, in

some cases, unreasonable or unjustifiabl? standards

by OSHA. During thgppgyiod of 1965-1975" &3 colleges

or universities andﬁ%ﬁip&% r scientific and research
agencies documented 2%8%*“@ research dives, i57%¢9"’q eo?
training dives,“360 decompression dives and 697 13,597
recreational dives with only 4 pressure related
accidents. The accidents included 2 cases of
decompression sickness and 2 fatalities. The

fatal accidents included one surface drowning and

one apparent "congenital defect." Minor occurrences

of ear infections, cuts and abrasions, and so

forth were not documented.

(2) The pﬁgﬁ%nt OSHA standards impose some regﬁ}rements
that ®a%¥e unjustifiable and unreasonable $or=the
scientific/educational community #o_compdy. Mandatory
compliance will, in many incidences, result in alter-
native actions such as cancelation of research

]
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o,

(3)

(4)

(5)

(6)

(7)

projects vital to the study of the marine environment
because of unacceptable logistical and economic
burdens; severe limitations on the development and
advancement of scientific educational diving; and
forcing researchers to pursue in-water research
activities "on-their-own-time" technically outside
of their scope of employment thus circumventing

both existing local agency/university standards

and OSHA standards and thus constituting potentially
uncontrolable hazardous situations.

The provisions of the present OSHA Commercial Diving
Operations standard are in some incidences inadequate
and suggest acceptable standards of practice below
the present "standard of the scientific/educational"”
community. This is particularly significant in the
area of scuba diving and personnel training and
qualifications.

—

A

In contrast to commerc1a1 diving operations the I
location and subsequent environmental conditions are :
not generally determined by the particular task and

the diving operations are not- generally conducted

under adverse environmental conditions. The scientific/
educational diver can select both the task and environ-
mental conditions consistant with his/her training,
physical condition, and experience. For the most

part, scientific/educational diving task assignments

and environmental exposure are rigidly controlled

by the university, agency, or individual diver.

In contrast to the surface-supplied diving mode

oriented phiTosophy. of the commercial diving community, ]
the scientific/educational diver is oriented toward N
a scuba diving mode phidosephy. Consequently, proce- A
dures and standards that are deemed unsafe or unreason- ?
able by the "commercial" diver, and in fact may consti- O

tute significant hazard in commercial diving, are
readily accepted as "safe practices" by the scuba-

orlepted “sc1ent1f1c/educatlonal" dlver.f“-a‘4i-)ﬁw~’ﬁ"‘ W
_;;-_,\...JA v‘:“:“:| " 15 ALA -.-Jr ¢ fb { / i I 3 $

With §éry few 1solated exceptlons, 501entlflc/educatlonal
divers do not utilize construction tools, handle

explosives, or use welding or burning equipment.

Scientific/educational diving operations are shallow

water oriented. Of 220,411 dives reported in the __ ___ -,

UCLA study previously mentloned 191595% (B7%) »ie S}%’
were conducted in depths of 60 fsw or less. Only

60 (O.l@%) involved decompression.
/



(8)

(9)

(10)

Because of the nature of underwater scientific
investigation, the scientific/educational diver is
rarely exposed to adverse sea states, great depths,
or heavy work loads, some or all of which are common

to the great m%%ufltx ?f eom@e;ciigdd1v1ng opgiatl i_ﬁ%Ai&L?;ﬁ/

oL MWO*—*( —fﬁ Aty
Théléé1ent1ffg/eddcatlonal alver,mg?%gifgw exceptlons?f¥%w&wng

is not employed as a diver. He/she is employed as

a scientist, researcher, or scientific technician. 5:3“%nheqq
Diving is secondary to the primary job descriotion. Aq%ﬁg
The scientific/educational diving community has

operated under explicit, self-imposed diving regu-

lations or standards for over two decades. Most

universities, colleges, and research agencies engaged

in significant diving operations have published and

proven standards. Many have diving safety control

boards or committees and diving safety officers or
coordinators. Many base their standards and diving

programs on those developed and continuously up- > oo
graded by the University of California. For the

most part these standards are more rigid than those

proposed in the OSHA Commercial Diving Operations

Standard. The success of these scientific/educational

diving community concensus standards is evident,

in part, by the very low accident rate in scientific/
educational diving operations.

Should the same standard apply to shallow-water diving-

operations where air is the primary breathing gas as to the }
offshore deep water diving operations where breathing mixtures
other than air are used more extensively? Many shallow-water
commercial diver employers object to being covered by the same

standard which is used for offshore diving operations.

The following comments taken from the Occupational

Safety and Health Reporter: Current Report (1976) reflect

opinions consistant with those of many inland or inshore

small diving representatives:
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P. 891

“~Juan F. Crofton, president of the Crofton Diving
Corporation, Norfolk, Va., said he 'does not object
to standards and rules as applied to the safety of
our personnel . . . but we do strongly object to the
federally proposed rules as they are not applicable
to the shallow water diving industry and are grossly
inflationary and could possibly force the dissolve-
ment of our corporation.’

'These standards are directed solely toward the
deep diving industry, the hazards of deep water diving,
and in no way reflect the working conditions of the
shallow water harbor diving industry,' Crofton said.

C.F. Logan, president of the Logan Engineering
and Contracting Company, Jacksonville, Fla., criticized
the proposed standards for making no distinction be-
tween shallow water and deep sea divers. Logan said
these are 'two completely different professions.'

Jack S. Mixer, vice president of Logan Diving,
Inc., Jacksonville, Fla., disagreed with the proposed
medical requirements 'as being largely unnecessary
for shallow water diving, which composes all of my
business.' '

'Upon repeated request to OSHA, the Coast Guard,
and other knowledgeable bodies, I have not received
any evidence of any diving accident caused by non-
compliance with medical requirements,' Mixer said.



Crofton also disagreed with the medical require-
ments of the proposed standard. 'We feel that a general
physical examination of a diver upon employment is
sufficient for shallow water diving and all other
physical requirements as specified in the proposed
standards are unnecessary,' he said.

Page 1080:

OSHA's inflation impact assessment for the
proposed standard 'borders on the ridiculous,'
Wilson said. He noted that of the approximately
400 diving contractors in the United States, OSHA
only interviewed nine on the cost of the proposed
regulations.

Russell J. Judah, director of environmental
and industry affairs, Transcontlnental Gas Pipe
Line Corporation, crltlclzed OSHA's inflation
impact assessment because it did not consider
the cost of additional equipment required by the
proposal. For example, he said that a fully manned
barge to support a diving bell would cost his company
$20,000 per day in rental fees and that OSHA did not
talk about such costs in its assessment.

Gaspar, who said that his company usually
employs three to eight divers, said that he expected
his initial cost of compliance to be between $90,000
and $100,000, adding that this would put him out
of business. His business is financed with a small
business loan obligating all of his assests, which,
Gaspar explained, would mean that he would probably
have to declare bankruptcy.'

- After the initial costs, Gaspar estimated the
annual cost of compliance at $36,800.

'Don't take the attitude that industrial divers
will have to merge with other divers or go out of
business,' Gaspar said. In its inflation impact
assessment, OSHA found that ' a limited number of
firms may be forced to merge or go out of business
as a result of the proposed standard.'

Harter, who is a small in-shore diving contractor,
estimated that his first year compliance costs would
be $53,000.

- Judah said that any increased cost will be paid
by the public, not by industry, and noted that in the
case of his company it will mean higher prices for
natural gas.



Page 1112:

The Council on Wage and Price Stability criticized
the Occupational Safey and Health Administration's
proposed standard for commercial diving operations
because, it said, 'there is no evidence that the stan-
dards will measurably lower the industry's fatality
rate' and because the cost of compliance would hhave
a 'sever' impact on smaller firms.

The council also said that 'OSHA's estimate of
annual costs of compliance appears to understate total
costs that will be passed on to consumers' and that
the proposal may 'adversely affect the nation's
energy supply.'

William Lilley III, the council's acting director
urged OSHA 'to acquire a sense of perspective about
this issue. Here is an industry composed of a large
number of individual entrepreneurs, many of whom are
ex-divers. The divers are true professionals who
know well the risks attendent on their jobs; their
pay, ranging from $20,000 to over $45,000 per
year, reflects the skill and risk involved. If these
standards were effective in reducing those risks -
an assumption which is questioned in this anaylsis -
this high level of compensation might well be
reduced.'

The council made its statement on the proposed
standard before OSHA and the Coast Guard, at joint
public hearings in New Orleans, La, held to consider
the proposal (Current Report, January 20, p. 1080).

Concern was expressed by the council that the
proposed standard's cost of compliance might put
small firms out of business and increase the concentra-
tion in an industry where the 10 largest firms already
employ more than half the divers currently working.
The other divers are spread out among more than 400
firms.

OSHA concluded in its inflation impact assessment
that the standards would cost $22 million per year,
but the council cited industry figures stating that
the cost may well exceed $70 million per year. The
council's statement questioned OSHA's conclusion that
the cost of the standard did not require the prepara-
tion of an inflation impact statement.



The council noted that a large proportion of
divers are employed by petroleum firms to monitor
undersea pipelines and to respond to accidental
breakages. It then suggested that the imposition
of these standards might create a temporary short-
age of divers and suggested that the increased
expense could lead to lower maintenance on these
pipelines and thus to greater loss:of energy and
frequent environmental threats through breakages.

The effectiveness of the proposed standard
was ‘questioned by the council, which cited evi-
dence that many fatalities are attributed to
'human error.'

'It seems to us that first priority should be
given to the problem of developing properly trained
and responsible personnel, an issue which the
standards to not address,* the council said.

James C. Miller ITII, the council's assistant
director for government operations and research,
expressed concern about OSHA's overall approach,
stating that 'not only are engineering controls
less cost-effective than some means of financial
incentive (such as fines or penalties), but the
idea that each work environment must be equally
safe and healthful ignores the realities of cost,
different preferences among workers about the
riskiness of the work environment and wages earned,
and the public's interest in having the greatest
impact on worker health and safety for the resources
spent.'

-



Mr. David L. Groover, Commercial Diving Service,
Grand Rapids, Michigan kindly supplied the authors with his
comments relative to the Emergency Temporary Standard for
Diving Operations (Federal Register, Vol. 42, No. 116, June
15, 1976). Mr. Groover operates a small operation, engaged
almost strictly in construction diving on and around Lake
Michigan. Several of the comments directed toward the
Emergency Temporary Standard are also relevant to the
presentLOSHA Commercial Diving Operation Standard (Federal
Register, Vol. 42, No. 141, Jﬁiy 22, 1977). It is probable
that Mr. Groover's comment; also reflect the opinions of
other "small" diving firm employers operating in the Great
Lakes area. Mr. Groover clearly states, however, that "the
commenté are purely mine, based on my own opinions and
experience; I have not acted as a spokesman for any other
one or organization (personal communication, 17 February
1977)." The following comments are taken from Mr. Groover's

comments on the Emergency Temporary Standard:

Medical Regquirements

I agree that perhaps for large-scale operations,
particularly those conducted offshore in deep water,
and those using saturation and mix gas techniques,
physicals of some sort should be carried out on
the divers. However, as my situation does not
involve such operations, I must reserve my comments
on that point of view, and present my own.

This is perhaps the most objectionable part
of the standard in regards to small operators such
as myself. My business is seasonal, (though I do
work the year round when there is work and I can
get it) and there is no way that I can keep a crew



on a regular basis. Most of the jobs that do come
in, do so on very short notice, sometimes only a
matter of hours. In such cases, I must go the
rounds of any number of people who have and do
work for me, to see who can make himself avail-
able. There is certainly no time for extensive
medical prequalifications; and to give these
examinations to all potential employees at the
season's start, on the off chance that they

may work sometime during the year, is an econo-
mically impossible gamble.

On the other hand, these men are all quite
well known to me on a regular basis, including
non-commercial diving expeditions. One does
not have to be a doctor to determine whether a
man has sinus trouble, epilepsy, is drunk, or
otherwise unsuited for work. Aside from that,
I, and every small operator with whom I am
familiar, are very dispriminating about whom
we hire, as a matter of survival and common
sense. Those of us who work on these levels
do not view the world from report folders,
memorandum sheets, and staff reports. We
work on the front lines, and can see with our
own eyes what is going on.

Again, I can not speak for large firms, but
this particular standard is a little ridiculus for
small operators; indeed, it is impossible regardless
of how well it looks on paper.

Safe Practices Manual

In general, for certain items, this is a good
jdea. However, the wording ... 'develop and main-
tain a safe practices manual and shall follow the
procedures set out in such manual for all diving
operations' tends to eliminate the flexibility
which divers need in order to work and ensure
their own safety. It is also in conflict with
the statement contained in the preamble to the
Standards that recognizes that '... no single set
of procedures can anticipate all operating situa-
tions. Sound judgement, an ability to recognize
present or developing hazards, and maximum attention
to personnel safety must continue to be the corner-
stones of safe diving operations.'



The above sentence contains a lot of truth.
Each and every diving job is different; no two are
ever exactly alike, and no set of rules or proce-
dures is ever 901ng to cover all situations. For
this reason, it is virtually impossible to develop
a specific safe practices manual.

At the same time, small firms such as mine do
not command large staff of Harvard graduates capable
of authoring a work of literary art. Nor can we
afford the luxury of hiring consultants for such
in-house work. This does not mean that we are
incapable of burning off a mooring cell or floating
a barge, but it does mean we can not give precise,
step-by-step operational details beforehand.

I do agree that lists of emergency aid, first
aid suppliers, fire-fighting equipment, and general
or specific (as practicable) directions for given
emergencies, such as those listed, are desirable.
But foreseen emergenciés are almost always circum-
vented, and unforeseen emergencies must be handled
as they have been in the past, by.having capable
people with 'sound judgement' on the scene. Judge-
ments must be made to reflect reality, rather than
hoped-for conditions.

As for pre-dive instructions, no one begins
a job without first learning as much about it as
he can.
|

Scuba Diving Buddy System/Comments

In principle, I agree that phones should be
used if possible, but there are circumstances when
a lone SCUBA diver, without the aid of a tender
or buddy, can or must be used. Such instances include
dives around a dock, in the old ditch, tec., where
the diver need only stand to get out of the water.
Also, even in open water, under good conditions,
a lone SCUBA diver may be safer. I will even be
specific - in pitch darkness due to heavy silt, etc,
a buddy diver is of little help, if any, value. ‘At
the same time, the risks of fouling a signal line
are increased, which may hold the diver down. This
is a rule that should not be strictly enforced under
given circumstances, which have to be determined at
the time.

I strongly advocate the mandatory use of a life
vest, and a line from the diver to a surface float
if he is required to operate at any distance from
his platform. Personally, I have more faith in a

i
1
i



%

surface float than a buddy diver, but, again, all
this has to reflect the conditions present at the
time, and can not be adequately reckoned with
beforehand.

Scuba Diving Air Supply Requirements

I agree with this for bottom times, but feel
that a diver should be able to utilize auxiliary
tanks tied off on the decompression line for use
in decompressing. He need not even change tanks,
merely insert the regulator in his mouth. This
procedure is routine to anyone who calls himself
a diver.

Ventilation Requirements for Surface-Supplied
Helmets and Masks o

We, as divers, have little or no control of this,
except to buy appropriate equipment. I agree with
the ventilating requirements, but feel that this
should be directed more to the manufacturers.
Also, (and I am not qualified to state with any
certainty) it may be that some of the newer, light-
weight open-circuit rigs on the market today,
though they may not be able to pass 4.5 cfm, never-
the-less do meet the requirements of a diver just
the same.

Two-Way Audio-Communication Requirements

This is fine, and almost always done. However,
I must point out two points for consideration.

First, I fail to see a significant difference
between a hat diver's umbilical and a SCUBA diver's
signal line for the purposes of relaying signals;
why should one require a phone and the other not?
Admittedly, the phone is more desirable and practical,
but there is a certain inconsistancy in the rules
here.

Secondly, under certain conditions, such as
the old ditch again, a phone is not necessary, though
I can not myself see a hat or mask not being provided
with one. The point is, that the rule applies a
blanket provision to all hats/masks under all conditions,
with no allowances for specific conditions which may
allow that the absence of a phone does not detract
from a safe operation. Please allow us some flexibility.




Interval Marking of Gas Hoses

' This is good, but I do not see that it should
be anythlng but voluntary. Almost always, no more
hoselw111 be out than is necessary to reach the
diver, and markings will not affect this distance.
Also, shallow water hoses are often short enough
that one can easily tell how much is out. I would
agree to marking long hoses (in excess of 300
feet) used for deep-water work.

Oxygén Cleaning of Hoses

I am not familiar with this, but assume it
involves mixed-gas operations; I use strictly air.

Equipment Records

| As for the equipment log, I do maintain a
system of records, but, feel that your record
requlrements are a little far-reaching when
applled to zmall operators. We know all of the
items of our equipment individually, and well,
because we are the ones who use them. Again,
we run our affairs from the field, not a far-
distant office building, through a staff. I
know the history and condition of all my gear
without having to open a record file. I think
your records requirements could be toned down
a bit.



Definitions

The list of definitions for the standard is relatively
extensive. The purpose in providing definitions is to clarify
the intént of specific terms as used in substantive provisions
of the §tandard. In some cases, the same word or term has
a diffeéent meaning, depending upon geographic location or
segment of the diving community using the term. For example,
"live béating" in commercial diving refers only to a surface-
supplied diving practice where a diver is working from a
vessel which is underway. Oﬁ\the other hand, the scientific{v
educational diver uses "live boating"” in the context of a
scuba diver towed behind a boat on an underwater diver's
plane oé shot line.

This report will be reviewed by many non-diving scientists,
government officials, university officials, and members of “the
generalipublic who are not familiar with diving terminology.
In addition, many scientific/educational divers now subject

to OSHA standards are completely unfamiliar with commercial

diving terminology.



Personnel Qualifications

This is a very difficult section to prepare. Unlike
the sci%ntific/educational diving community, the commercial
diving éommunity does not appear to have a common standard
of traiping or personnel advancement on a basis of experience.
The Z-135 Committee has prepared a protocol for training,
diving proficiency, and field experience. Unfortunately,
at this}time, there is significant dissatisfaction with
this portion of the Z-135 standard. Imposing the scientific/
educatignal community stapdafﬂ*on’the commercial diving .
communi%y would be unacceétable. Consequently, we consider
this aszan area that will require further study. In the
meantime, the standard requirements imposed by OSHA are
included in ths standard. Unfortunately, the OSHA étandard
is not adequate to provide guidelines for personnel training,
qualifi?ation advancement or task assignment. For more

information on the OSHA position on personnel qualifications

see Appéndix B.



Medical Requirements

The medical examination is, in our opinion, an important
aspect of diving health and safety. Consequently, we support
the requirement for the annual medical examination. The
contents of the annual examination have been modified
slightly from that required by OSHA.

Onf of the major deviations from the OSHA requirement
is the designation of who shall bear the expense of the
examination. OSHA requires the employer to bear all medical
examination and test costs. LThiS‘iS acceptable for larger
firms with relatively stable groups of diving employees.
Howeverp this is a very difficult and often unreasonable
requireﬁent for small firms which operate on a seasonal
basis or use independent divers on a daily basis. It is
virtuayly impossible and impractical to expect an employer-
to arrange for and bear the cost of examination for daily
employ%es or seasonal employees who dive on a limited basis.
In thié case we feel that it is the responsibility of the
employee to provide the employer with a notarized copy
of his/her current medical examination report.

|
The medical requirement test which appear in this

|
standard are basic examination requirements. The chest
x-ray is necessary to detect gross pulmonary abnormalities

and the physician is encouraged, at his discretion, to use

pulmonéry function evaluations. The standard EKG identifies




certain cardiac abnormalities not detectable by auscultation.
Many diving physicians prefer the use of a stress EKG for
persons working in strenuous occupations. A hearing test

is essential because hearing degradation is more probable

in diving and high noise level environments (in chambers)
than in many other industrial employments. Hearing is
essential if the critical voice communications requirements
specified in the standard are to be effective. Unfortunately,
the level of hearing degrada%ion that is considered dis-
qualifying is not defined in @ither the OSHA or Z-135
standaﬁds. This is an area worthy of further study.
Eventuadlly this will have to be defined.

A visual acuity test is necessary to the extent vision
may be relevant to job performance. As in hearing, the
level df visual acuity that is disqualifying has not been
defined by either OSHA or Z-135 standards. The basic

medical examination may establish a basis for further

profes%ional examination and possible corrective measures.

Vision‘is critical for safety, especially when working at

the dive station as a tender, supervising overhead lifting,

or for%scuba divers on the surface. On the other hand, the

|
diver working in poor visibility waters common to the Great

Lakes would generally not find visual deficiency restrictiné.

It is ﬁore vital that surface support personnel have adequate
|

visual acuity. A color blindness test has been indicated

because color coding is commonly used for piping and hose
|



markings. Although not disqualifying in itself, the person-
in-charge must be aware of color perception deficiencies so

appropriate work assignments or adjustments can be made.

/ » 3 - .
Blood and urine tests are important because some conditions

such as anemia and diabetes are generally detected this way.
Diabetes can produce unconsciousness; anemia reduces work
capacity énd therefore fatigue and exhaustion. A white
blood count is an indicator for acute infections. The
sickle cell index test for hemegloblinopathies is included.
Abnormal bemoglobins produce sitkling under conditions

of hypoxia, which causes bléckage of blood vessels through-
out the body and injury to many organs-and tissues; exposure
to low ox&gen partial pressure might precipitate a sickling
crisis, which would be incapacitating underwater. Since

the incidence of cardiovascular disease and related mortality
is much higher in the over 35 age group, medical discretion
is to be used in the requirements for more complete testing
such as annual EKG and stress EKG-

Although there is considerable concern regarding the
qualifications of examining physicians, the use of several
physician§ to obtain a gqualification to work by majority
rule as iLdicated in the OSHA standard appears to be an
unacceptable practice. The OSHA regulation states,

If fhe examining physician has recommended a
restriction or limitation on the dive team
member's exposure to hyperbaric conditions,
and, the affected employee does not concur, a
second physician selected by the employee
shall render a medical opinion on the nature

and extent of the restriction or limitation,
if any.



If the recommendation of the second opinion differs
from that of the examining (first) physician, and
if the employer and employee are unable to agree
on the nature and extent of the restriction or
limitation, an opinion from a third physician
selected by the first two physicians shall be
obtained. The employer s determination of the
dive team member's fitness shall be consistent
Wlth the medical opinion of the third physician
unless the employer and employee reach an
agreement which is otherwise consistent with the
recommendation or opinion of at least two of

the physicians involved.

Nothing in this procedure shall be construed to
prohlblt either a dive team member from accepting,
or an employer from offering, an assignment which
is otherwise consistent w1th at least one medical
opinion while a final, detérmination on the

eméloyee s fitness is, pending.

Certain#y, it is acceptable to request that the examined

\
diver seek consultation with other exierts in the field

of diving medicine. Ikowever, ;%y employee can probably
find a physician who will qualify hiﬁ/her to dive. For
example, it would not be at all difficult to find two
"1ess-iﬁformed" physicians that would allow a pregnant
woman to continue diving throughout mcst cf the term of
pregnaney. Yet, in the opinion of many authorities this
constitqtes an unacceptable risk to both the woman and the
unborn ehild. Although this is probakly not a problem

for the commercial diving community, it is a definite
consideration in other employments such as the scientific/
educational diving community. Incidentally, we have included
pregnancy as a temporary disqualification.

Fo% more information on OSHA's position on diving

medical.requirements consult Appendix B.



General Operational Requirements

The general operationsl requirements of this report
parallel those stated by OSHA with some modification.
The following changes are noted:

(1) Inclusion of the requirement for maintaining a list

of addresses and telephone numbers of all employees at

the work location in the event that special medical consent
_is required in handling an injury.

(2) The need for a physician to approve every first aid

kit used on a work location is impractical. Most text

and comﬁany manuals have appropriate lists of first aid supplies.
(3) Mo@th-to-mouth resuscitation is as good as the use of

a resuscitation bag. It takes special training and practice

to use ﬁhe bag correctly ahd effectively.

(4) Thg requirement for an oxygen breathing unit was added.
In the event of a shallow-water air embolism where a chamber
is not required on site, oxygen can make the difference
between probable recovery with minimum residual damage

and serious permanent 1mpa1rment.

LA

(5) The OSHA regulation specifically states that the use
of the international code flag "Alpha" is to be used as a
warning 'signal. The State of Michigan requires the use
of the American diver's flag. Most boaters w1ll not know
the smgnlflcance of the "Alpha" flag.

(6) The requirements for overhead lifting operations,.
1n—wateq welding and burning, underwater electrical equip-
ment, hand-held power tools and equipment, and explosives
have been supplemented with information from the Z-135
Committee standard.

(7) LiVeboating has been placed under the in-water procedure
section instead of being included as a separate section as
in the OSHA standard.

(8) The flying after diving requirement is more rigid than
the OSHA requirement.




Self-Contained Air Diving

Sel f-contained underwater breathing apparatus (scuba)
receives only limited use in commercial diving. However,
scuba is used extensively in scientific/educational diving.

Since OSHA clearly intends to classify scientific/educational
|
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divers as commercial divers, scuba diving must be

addressed in much more detail in these standards. For
purpose% of this standard only open-circuit scuba utilizing
compressed air breathing mediET is addressed at present.
However, one must keep in mind that several types -of
recirculating pureoxygen and mixed-gas scuba are used in
scientific/educational diving and'ﬁiil possibly be employed
in some commercial diving operations in the near future.
The topic of mixed gas scﬁba diving will require additional
study and preparation of specific regulations beyond the |
scope éf this standard.

Tﬁe OSHA standard states a specific depth limit of 130
fsw fo# scuba diving. This is the limt generally recommended
for reéreational divers. The U.S. Navy (1973) also specifies
130 fsw as the maximum working limit for scuba. 'On the
other ?and, MTS/ANSI Z-135 Committee (January 1977) approved
a maxiéum depth limit of 190 fsw for open-circuit air scuba
divingi The University of Miami authorizes diving up to
depthslof 240 fsw on compressed air. In a letter to the

Docket Officer, Technical Data Center (3 December 1976) Mr.
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Stuart McCormick and Dr. Warren Wisby state "that of the

4735 dives conducted in the past five years in depths ranging
from 10 fsw to 240 fsw there have been only four diving
accidents; three occurred 36 hours after decompression

from a saturation dive, and one occurred after a non-
decompression repetitive dive to 90 fsw. None of the acci-
dents resulted in any residual injury. Of these 4735 dives,
1322 (27.8%) were decompression dives. THERE WERE NO CASES
OF DECOMPRESSION ILLNESS ASSOCIATED WITH ANY OF THE DECOM -
PRESSION DIVES, excluding,satﬁratibn diving." The saturation,
dive depth in the above wés, to my knowledge, approximately

50 fsw. D | 9 ¥ woarslisin, aand (JCLE
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Iﬁ—Beeemb@:z&ﬁ%é Dr. Glen Egstrom supplied me with data
2 A

collected from -37 scientific and research agencies for the

years 1965-1975. This work was completed under the

auspices of the University of California, Los Angeles Sea
L4/, 00O

Grant Diving Safety Research Project. Of 2205471T scientific/

3632 (1.%47)
educational dive%ﬁ}ogged, 891 (l+3%) were in excess of 130
'@O 0.1 fo
fsw and '(0+16%) involved decompression. Only 4 pressure

related accidents were reported which included 2 cases of
decompression sickness, and 2 deaths. The deaths included
one surface drowning and one diver with a possible congenital
defect. The-second death occurred on a "deep"™cable survey
at-might—(depth not specifisd) ™

Most, if not all, of the above mentioned dives were

conducted using open-circuit air scuba. In light of these

e WY
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but impressive figures one may subjectively conclude that
"imposing a stringent depth limit on scientific/educational
scuba diving" in unjustified. Naturally, these figures do
not represent the sum total of all scientific/educational
diving in the United States nor do they include all of the
accidents. However, I feel they are "representative."
The UCLA data shows an incidence of 1.1 deaths per 100,000
exposures in scientific/educational diving. Depth does
not appear to be a significant factor in scientific/educa-
tional diver mortality. -

One must understand that the University of Miami,
University of California, and many other universities and
research agencies have imposed strict training, qualification,
and procedural regulations on their divers for years. The
programs and divers are very "controlled."

The recommendation of the.l90 fsw depth limit for
specifically trained and authorized scientific/educationalOr'¢0#W““44£
scuba divers must not be construed to include approval of
recreational scuba diving beyond a depth of 130 fsw. Recrea-
tional scuba divers generally lack the training, rigid program
control, supervision, and support facilities necessary for deep
diving authorization. Under such conditions scuba diving
beyond 130 fsw is considered an unacceptable risk.

The requirement for a more stringent depth limit for
commercial scuba diving may well be justified. Commercial
divers are in general not as competent and experienced in

scuba diving as the scientific/educational diver. The



commerdial diver may also attempt to use scuba in a environ-
mental Jr task situation or procedural manner that is com-
pletely‘inconsistent with the accepted practices in the
scientiﬁic/educationalVdiving community. As long as the
OSHA standards include jurisdiction over scientific/educa-
tional divers, the limits for scuba must be extended.

Th? OSHA standard states that scuba diving shall not
be conddcted (1) against currents exceeding one knot
unless line tended or (2) in enclosed or physically confining
spaces Jnless line-tended. In routine scuba diving line

!

tendingg is generally onlf associated with under ice diving.

Scuba divers often "drift" dive in currents with a
boat ovérhead, a pick-up boat downstream, or selected and
separaté entry and exit points. Working or swimming against
a curreqt in excess of one knot is not recommended. However,
the "unéttached" drift diving technique is a very useful

and safq technique in research activities and select

environments. If the diver(s) must return to the predise

|

entry point, then line tended techniques may well be indicated.

|

One must keep in mind that line tending techniques are not

commonlJ associated with scuba diving and therefore indiscri-
minate %pplication of such a regulation may actually
constitﬁte a hazard. In any case a number of factors control
the seléction of technique. The matter of line tending

should be left to the discretion of the person-in-charge.




Diving in enclosed confined spaces such as underwater
caverns| involves use of a lightweight safety line reeled out
by the éiver. The safety line is not designed to "pull the
diver back" nor is it attached to the diver; it is a hand-
held gu&de line. Conventional line tended diving techniques
are considered inadequate and, in some cases, extremely
hazardous by cave diving authorities. The scuba cave

diving line technique is also considered adequate for entry

into wrecks and underwater structures.

e
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The OSHA standard also $5mi@adequ&@eniﬂfthéiﬁféa“bf”‘
scuba equipment. Scuba and associated scuba diving equipment
must meet certain minimum requirements in both mechanical
function and maintenance. Within the recreational and
scientific/educational diving communities a common standard
of selection and care does exist. Failure to apply this
standard to commercial diving would, in our opinion, be
unfortunate.

For example, there is apparently no federal regulation
that requires the internal inépectiOn of a scuba air cylinder
on an annual basis. Yet this is a standard practice in the
scuba diving community. Annual visual cylinder inspection
is recommended in this standard.

Emergency flotation equipment is covered to some degree
in the OSHA standard. However, that standard fails to : -
address flotation capacity or inspection protocol.

The standard of performance of scuba diver depth
gauges does differ from that of the pneumofathometer used
in commercial diving. Realistic accuracy reguirements
are recommended in this standard.

Probably one of the most awkward areas of scuba diving
procedures specified in the OSHA standard is the "apparent”
unrestricted application of the line-tended scuba diver. Line
tending of scuba divers where a single diver is involved is
for most part an unacceptable and, in some situations, considered

an extremely hazardous procedure. The OSHA standard "apparently"



endorses line-tended scuba diving (single diver) up to their
specifiéd limit of 130 fsw.

Thg American National Standards Institute - Marine
Technol§gy Society Z-135 Committee on Safety in Commercial
and Professional Diving Operations not only endorses line
- tended scuba dives, apparently to the depth of 190 fsw,

but alsé suggests that a single diver can operate to the

same depth with no direct connection to the surface or
accompanying diver as long as-a wireless communications

. o . . .
system and a "means of positive location" is used. Posi-

tive location means can be interpreted as "bubbles breaking
the surface with visual sight of the diving station." Most
scuba diving authorities consider such éractices as unaccep-
table. Unfortunately, endorsement of such procedures in
the OSHA and Z-135 standards could encourage both recreational
divers and scientific/educational divers to adopt previously
unaccepFable diving techniques and procedures. A significant
safety hazard would thus exist.

Both OSHA and Z-135 fails to address mid-water scuba

dives and open-sea or open-lake scuba diving. These activities

do require added precautions.




Surface-Supplied Air Diving

Surface-supplied diving is covered more extensively
in this standard than in the OSHA standard. Many small
company divers have traditionally used heavy gear in the
Great Lakes and the modern equipment has only been intro-
duced relatively recently. Consequently, i:ig; considered=
that the Great Lakes diver and employer will need more
guidelines than their offshore cou ﬁ, iﬁ%ﬁ?s.

We. V “’ﬂ’U'ﬂuﬂ--"' oAt p«L
Thre 1ilits ! een ex@ended for diving without a

Caa. Yol
chamber. Most diving is ghallow—water, no-decompression
diving. However, occasioﬁally inspection dives are
required beyond 100 fsw and, in some cases, decompression
is required. Historically, the incidence of decompression
sickness among Great Lakes commercial divers has been
relatively low. Very few companies own chambers in the
Great Lakes area. It seems impractical to require a
chamber on location for one or two deep inspection dives.
On the other hand, the few companies that do deep diving
on a routine basis do provide chambers for employee protec-—
tion. We feel that some employer discretion must be
exercised in this area of protection for employees. If
the dive location is a considerable distance from a
treatment facility, then a chamber should be available
on the job location.

We do not feel it is necessary to discuss each element
of the surface-supplied air diving requirements since they

parallel those recommended by OSHA and/or the Z-135 Committee.
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Unlike scuba diving, the surface-supplied requirements

are relatively consistant with current practices in the

commercial diving community.

Decompression Chambers

A §eparate section has been prepared on decompression

chambers. The decompression chamber is relatively uncommon

|

in Great Lakes diving operations. We feel that both

employers and emplyees need more comprehensive guidelines

~—

in this| area. The requirements given in this standard are

more or less in accord with those specified by OSHA and/or

the Z-135 Committee.

|
Recordkeeping Requirements
|

The recordkeeping requirements are essentially the

same as those required by OSHA.
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1.1

1.2.1

1.2.2

1.2.4

Purpose, Scope and Application

Purpose

The purpose of this standard is to provide guide-

lines which shall be considered as minimum reason-
able requirements of safety in shallow water com-

mercial and industrial diving. It is not intended
that provisions in this standard are to supercede

any governmental regulations, present or proposed.

~

Scope -
This standard:applies to every place of employmen%
within the inland and te;;itorial waters of the
United States defined és the Great Lakes Basin
where diving and related operations are carried
out.

This standard applies to shallow water diving
operations in which the diver's working depth

does not exceed 220 fsw and compressed air is

the primary breathing gas.

This standard establishes minimum requirements

for the safety of divers in commercial and
industrial diving work and employments, including
industry, construction, ship repair, shipbuilding,
shipbreaking, and longshoring.

This standard does not apply to any diving

operation:



1.2.4.1

1.2.4.2

1.2.4.3

1.2.4.4

1.2.4.5

1.3.2

Performed solely for instructional purposes, using
open-circuit, compressed-air scuba and conducted
within the no-decompression limits;

Performed solely for recreational purposes;
Performed solely for scientific/educational
purposes;

Performed solely for search, rescue, or related
public safety purposes by or under the control
of a governmental -agency; or

Governed by 45 CFT Part 46 (Protection of Human 4{
Subjects, U.S.'Department of Health, Education,
and Welfare) or equivalent rules or regulations
established by another federal agency, which

regulate research, development, or related purposes

involving human subjects.

-

Applications in emergencies

An employer may deviate from the requirements of
this standard to the extent necessary to prevent
or minimize a situation which is likely to cause
death, serious physical harm, or major environmental
damage, provided that the employer:

Notifies the Area Director, Occupational Safety
and Health Administration within 48 hours of the
onset of the emergency situation indicating the
nature of the emergency and extent éf the
deviation from ﬁhe prescribed regulations; and
Upon request from the Area Director, submits

such information in writing.



SECTION 2: Definitions

As used in this standard, the listed terms are
defined as follows:
Acute alcoholism: an episode of repeated or continuous

excessive consumption of alcoholic beverages over a relatively
shor period of time.

Acute gastr01ntest1nal syndrome: refers to nausea, vomiting,
diarrhea, or any combination, with abrupt onset and persisting
a few days or less.

Air diver: a diver who, while executing his diving duties,
utilizes air as a breathing medium.

Air diving supervisor: an individual qualified to supervise *
air diving operations and ‘a diving team functioning on an
underwater project and who is currently, or has formerly been,
a quallfled diver. :

Ascent time: the time interval between starting ascent and
arriving at surface pressure.

ASME: yefers to the American Society of Mechanical Engineers.

ATA: an abbreviation for atmospheres absolute, a unit of
pressure equivalent to ambient gauge pressure in atmospheres
plus 1 atmosphere.

ATM: an abbreviation for atmosphere, a unit of pressure
equivalent to 760 millimeters of mercury (mm Hg) or 14.7
pounds per square inch (psi).

Bottom time: the time interval between leaving the surface
and beginning ascent back to the surface.

Burst pressure: the pressure at which the containment vessel
will structurally fail.

Chronic: existing for a prolonged period of time.

Chronic alcoholism: repeated or continuous excessive con-
sumption of alcoholic beverages over a prolonged period of time.




Closed-circuit: a system by which the diver breathes a gas
supply that is recirculated through a carbon dioxide absor-
bent with periodic manual or automatic replenishing of oxygen.

Commercial diving: diving which is performed as a part of
general industry, construction, ship repairing, shipbuilding,
shipbreaking, and longshoring.

Cystic: an adjective meaning an enclosed hollow space.

Decompression: the reduction of environmental or ambient
pressure to atmospheric pressure.

Decompression dive: a dive during which the diver must stop
at a given depth or depths in accordance with U.S. Navy
Decompression Tables and cannot proceed directly to the
surface at the prescribed rate.

Decompression schedule: a tiﬁé—dépth profile with a specific
bottom time and depth, fox which a specific pressure reduction
or decompression time sequence has been calculated.

Decompression sickness: a physiological condition with a
variety of symptoms which may result from the formation of
gas or gas bubbles in the blood or body tissues of divers
during or subsequent to ascent or other pressure reduction.

Decompression table: a set of decompression schedules
computed on common parameters.

Demand system: a gas-supply system that supplies gas to
the diver only when the diver inhales.

Diabetes: a physiological condition involving excess sugar
in the blood.

Disconnect switch: a safety switch, located at the surface,
by which power can be quickly removed from the underwater
cutting/welding lead.

Diver: an employee engaged in work using underwater breathing
apparatus which supplies compressed breathing gas at ambient
pressure from a self-contained or remote source.

Diver/tender: an individual qualified to conduct limited
underwater work under the supervision of a full qualified
diving personnel and tend divers.

Diving 5ell (open): an open vessel designed for transporting
the diver to and from the work site and not designed to be
operated with an internal pressure differential.




Diving bell (pressurized): a closed pressure vessel designed
for transporting the diver to and from the underwater work
site and operated with an internal differential pressure at
least as great as the pressure at the working depth.

Diving harness: a harness assembly which the diver wears to
which his umbilical unit connects and by which he can be
lifted, with the harness distributing the load.

Diving supervisor: the person responsible for planning the
dive, instructing the crew, making certain all necessary
equipment is available and functioning properly, taking all
necessary precautions against foreseeable contingencies, and
is responsible for safety of the operation.

DOT: refers to the Department of Transportation (formerly
designated on cylinders as ICC).

Drug addiction: the inability; either physiologically or
psychologically, to functﬁpn without the use of a drug or ”
medication.

Drug intoxication: ill or undesirable effects caused by
excessive use of a drug or medication.

Dry suit (variable volume): a diving suit capable of being
inflated for buoyancy or insulation which maintains the
diver's body essentially dry.

Epileptiform disease: a disease characterized by convulsive
seizures.

Field experience: field days (offshore, inland lakes, harbors,
rivers) directly participating as a diver, supervising divers,
operating diving equipment or surface tending divers engaged
in underwater operations.

Filter: a device used in gas supply systems to remove
moisture, oil, and particulate matter from the breathing gas.

Free-flow system: a gas supply system that supplies gas to -
the diver by continuous flow. '

FSW: the abbreviation for feet of seawater, a unit of
pressure generally defined as 1/33 of a standard atmosphere,
which rppresents the pressure exerted by a foot of seawater
having a specific gravity of 1.027, equal to approximately
.445 pounds per square inch. This pressure unit is used in
freshwater diving since most diver's gauges and decompression
tables use fsw as the standard unit. 1In freshwater the

pressuqe at 34 feet is equal to that at 33 feet in seawater.



Hard piping: rigid permanent or semi-permanent piping, as
distinguised from temporary, flexible hoses.

Heart disease: any abnormal or morbid condition of the heart.

Heavy-gear diving: diving which employes the use of con-
ventional deep sea dress, including helmet and breastplate,
suit of rubberized canvas, and heavy weighted shoes.

Helmet: diving apparatus constructed of hard material which
completely encloses the diver's head and keeps it dry.

High pressure air: air supplied at a pressure in excess of
500 psi.

Hyperbaric chamber (also recompression chamber or decom-
compression chamber): a pressure vessel suitable for, and
in used‘in, recompression—decompression of divers.

[ . .
Hyperbaric conditions: refers to pressure conditions in
excess of surface pressure. =

Lead diver (diver in charge) a diver who by virtue of
experience and proficiency is qualified and responsible
for the[conduct of a diving operatiom when a designated

superv1§or is not assigned or present.

Life- support equipment: equivment designed to provide the
diver with an appropriate respirable atmosphere and other
protectlon as required.

Live boating: refers to a diver working from a boat which
is under power and not anchored. The diver may be under
tow on a diver's plane or shot line or he may be followed
by the boat to which he is tethered while swimming or
walkin the bottom.

Low pressure air: air supplied at a pressure of less than
500 psi.

Mask: a breathing and protective apparatus which covers
the diver's face and is secured to the diver's head by a
strap or harness assembly.

Mixed gas: refers to a mixture of oxygen and an inert gas
aporoprlate for diver breathing at a given depth range and
with glven apparatus. Unless otherwise specified all
breathlpg gas referred to in this document shall be air.
Mixed-gés diver: a diver who, while executing his diving
duties, utilizes mixed gas as a breathing medium.




Mixed-gas diving: a diving mode in which the diver is
supplied with a gas mixture other than air.

|
Mixed-gas supervisor: an individual qualified to supervise
mixed-gas diving operations and a diving team functioning on
an underwater project and who is currently, or has formerly
been, a qualified diver.

Neurological decompression sickness: decompression sickness
involving the brain, spinal cord, or nerves.

No-decompression limit: the time-depth combination which
indicates that a diver can safely ascend to the surface
at a prescribed rate without stopping to decompress.

Non-return valve: a one-way check valve installed at the
hose-helmet or -mask attachment point or elsewhere in

the diving system, which is designed to prevent pressure

loss should the hose be severé&d or the gas supply be interrupted.

Obesity: a conduct of excessive body weight and fat content,
generally accepted as 20% over the recommended level for a
given height, weight, age, body type, and sex.

Open circuit: a system by which the diver inhales breathing
gas directly from the supply and exhales or exhausts directly
into the surrounding water.

OSHA: refers to the Occupational Safety and Health Adminis-
tration.

Oxygen cleaning: a special cleaning procedure to remove
contamination in apparatus used in supplying oxygen under
pressure. This is a precaution used to prevent oxygen
related ignition or explosion.

Oxygen compatibility: the ability of a substance to come
into contact with high-pressure oxygen without ignition.

Oxygen service equipment: equipment or components which
store or convey a gas having an oxygen concentration of
40% or greater.

Oxygen toxicity: the adverse physiological response to
excessive partial pressure of oxygen.

P.A. Prbjections:' a standard x-ray technique wherein the
x~rays are emitted from behind the individual toward the front.

Partial pressure: that portion of the total gas pressure
exerted by a particular constituent of the gas mixture.




Personnel lock: a chamber compartment through which person-
nel pass from air pressure environment to another.

Pneumofaéhometer: a depth measuring device indicating depth
in fsw, consisting of an open-ended hose fixed to the diver
or diving bell, with the other end connected to an air supply
and pressure gauge at the surface.

Pressure: defined as force per unit area. 1In diving, pres-
sure denotes an exposure greater than surface pressure (1 ATA).

PVHO: the abbreviation for "pressure vessel for human
occupancy", a pressure vessel designed to contain human beings.

Qualified diver: a person medically fit for diving, trained
or experienced in diving who possesses the mechanical skills
and technical knowledge required for safe and satisfactory
completion of a given underwater task. The diver must be

able to show satisfactory proof of training and/or experience.
He shall possess a diving logbook with recorded diving
experience and/or letters from past employers or instructors
attesting to his diving proficiency and experience. He must
comply with the certification requirements given in this
standard.

Rack/console operator: an individual qualified to operate
a gas rack/console. '

Receiver: a pressure vessel designed for the storage of gas.
In conventional diving this is generally a low-pressure
reserve gas located between the breathing gas source and

the diver's hose connection.

Safety factor: the ratio of burst pressure to working
pressure when used in reference to pressure vessels, piping,
hose, and other pressure containing apparatus common to
diving. |

Saturation dive: refers to a dive during which the personnel
have been exposed to a given pressure for a sufficient amount
of time for a state of equilibrium to be established between
the body and the breathing atmosphere.

Saturation habitat: a fixed or movable system of single or
multiple PVHO's in which divers live under saturation condi-
tions onithe sea floor and from which they make working
excursions.

SCUBA: a self-contained underwater breathing apparatus.




Self-contained diving (or scuba diving): a diving mode which
allows the diver to carry his own breathing gas supply and
be independent of the surface with regard to breathing gas.

Semi-closed circuit: a system by which the diver breathes
a gas partially from the supply and recirculated gas from a
breathing bag or canister after it has passed through a
carbon dioxide absorbent.

Standby diver: a qualified diver who is suited up and
prepared with proper equipment for the dive involved to
enter the water immediately in the event of an emergency
or upon orders of the diving supervisor.

Surface decompression: a special diver decompression pro-
cedure conducted in a deck decompression chamber in accordance
with procedures given in the U.S. Navy Manual.

— ,
Surface supplied: refers .to a system by which the diver is -
supplied with breathing gass through a hose from the surface.

Tender: a person possessing the mechanical skills and tech-
nical knowledge of setting up and operating the diver's gas
supply (compressor and/or gas storage unit) and all other
diving equipment. He shall be conversant with the use of
appropriate decompression and repetitive dive tables and
familiar with various diving injuries and appropriate first
aid. He shall be skilled in tending the diver's hose assembly
while the diver is submerged and sending and receiving hand
(line) signals.

Timekeeper: a person responsible for keeping the diver's
time and completing the information required for the diving
record.

Treatment table: a time—pressuré-gas profile which is
calculated to eliminate the symptoms of decompression
sickness.

Umbilical assembly(life-support hose bundle): a composite

of hoses/cables or separate cables extending from the surface
to the diver or diving bell which supplies breathing gas,
power, heat, depth measurement, safety line and/or communi-
cations, as necessary.

Weight belt: a belt worn by the diver to which weights are
attache? to adjust buoyancy or provide negative buoyancy.
Working pressure: the normal maximum operating pressure
exerted| by a medium such as a breathing mixture.

Work site: a vessel or surface structure from which dives
are supported and/or the underwater location where work is
performed.




SECTION 3:

3.1

3.1.1

3.1.2.1,

3.1.2.2

3.1.2.3

3.1.3

Personnel Qualifications

General

Each dive team member shall have the training and/or

experience necessary to perform tasks assigned in
a safe and proper manner.

Each dive team member shall have training and/or
experience in the following:

Techniques of the assigned diving mode;

The use of equipﬁéﬁt, systems, and tools relevant
to the assigned task; and

Diving operations and emergency procedures.

All dive team members éhall be trained in cardio-
pulmonary resuscitation and first aid.

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.

-
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Assignments

Each dive team member shall be assigned tasks in
accordance with the employee's experience and/or
training, except that limited additional tasks may
be assigned to an employee underqoing training
provided that these tasks are performed under the
direct supervision of an experienced dive team
member.

The employer shall not require a dive team member
to be exposed_to hyperbaric conditions against
the employee'§ will, except when necessary to
complete decompression or treatment procedures.
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.

Designated person-in-charge.

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.

The designated person-in-charge shall have the
experience and training in the conduct of the

assigned diving operation.



3.4

3.4.1

3.4.2.1

3.4.2.2

3.4.2.3

Employee responsibility.

It shall be the individual diver's responsibility
to maintain himself/herself in good physical
condition and at a high level of diving proficiency.
Each diver has the responsibility and privilege

to refuse to dive if, in his/her judgement:
Conditions are unfavorable;

He/she is not in proper physical or mental
condition for div;ng;

He/she would violate the dictates of proper diving
safety procedu}es or this standard.

The employee is responsible for reporting imme-
diately to the designated person-in-charge any
equipment malfunction or discrepancy in safety

procedures.

-

iving after illness or injury.

No diver shall be allowed to dive following decom-
pression sickness exhibiting CNS or vestibular
symptoms or following a pulmonary barotrauma

unless he/she has received medical clearance

for diving from a physician recognized as qualified
by the employer.

No diver shall be allowed to dive following ex-
tended hospitalization or illness unless he/she

has received medical clearance for diving from

a physician.



SECTION 4:

4.1

4.1.1

4.1.3

4.1.4.1

4.1.4.2

Medical Requirements

General.

The employer shall determine that dive team
members who are, or are likely to be, exposed
to hyperbaric conditions are medically fit to
perform assigned tasks in a safe and health-
ful manner.

The employer shall verify that each dive team
member who is, OE:;S likely to be, exposed to
hyperbaric conditions has complied with all
medical examinations required by this standard.
All medical examinatidﬁs’required by this
standard shall be performed by, or under the -
direction of,'a qualified physician.

The medical examination requirements of this
standard shall be provided for in the following
manner:

The employer shall provide each dive team
member who is, or is likely to be, éxposed

to hyperbaric conditions with all medical exam-
inations required by this standard at no cost
to the employee; or

The employee shall provide a current certified

or notarized c~opv of his/her current annual

medical examination report as required by this



4.1.5

4.3

this standard before exposure to hyperbaric
conditions.

The employer and the employees or their
designated representatives shall determine
the policy for medical examination payment.
The employer shall bear the cost of any test
specified by the employer which is beyond
the requirements of this standard.

Physician qualifications. Examining physicians

shall be familiar~with the physical require-
ments and medical aspects of diving.

Frequency of medical examinations. Medical

examinations shall be provided:

Prior to initial hyperbaric exposure with the
employer, unless an equivalent medical exami-
nation has been given within the preceding 12
months and the employer has obtained the
results of the examination and an opinion
from the examining physician of the employee's
medical fitness to dive or to be otherwise

exposed to hyperbaric conditions;



4.4

4.4.1

4.4.2 ‘

4.4.3

4.5.1.1‘
4.5.1.2i
4.5.1.3
4.5.1.4

4.5.1.5

At one year intervals from the date of initial
examination or last equivalent examination;

After an injury or illness requiring hospitalization
of more than twenty-four (24) hours:

Following decompression sickness with vestibular

or central nervous system involvement or pulmonary
barotraum; or

If the employer has doubts as to the employee's

medical qualification to continue diving.

Information provided to examining physician: N

A copy of the medical requirements of this standard;
and o

A summary of the nature and extent of hyperbaric
conditions to which the dive team member will be
exposed, including diving modes and types of

work to be assigned.

A summary of the examiner's diving-related work
history; and

A medical history provided by the diver.

Content of medical examination:

Medical examinations conducted initially and
annually shall consist of the following:
Medical history:

Diving-related work history;

Basic diver's physical examination;

The test required in Table I;

Any additional tests or requirements imposed by

the employer as dictated by specific activities;

and



| TABLE I. - Tests for diving medical examinations

Test IniFial. Annual
j Examination Examination

Chest X:ray (PA projection X X
Visual acuity X

Color bHindness X

Audiogrém (Hearing Test) X X
Pulmonar? Function (VC and FEVQ (1) (1)

EKG (Standard 12 L) = X X (2)(3)
EKG (Stress) T (1)
Hematocrit or hemoglobin ' X X
Sickle cgll index X

White blood count X X
Urinalysis X X

Bone and| joint x-ray series

(4)

(2) (4)

(1)
(2)
(3)
(4)

If medically indicated; at physician's discretion.

Required at 3 year intervals.

Annually over the age of 35.

If fequired by employer for specific diving activities.

-
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4.5.1.6

4.6.1.1

4.601.2;
4.6.1.3

Any additional tests that the physician considers
necessary.

Medical examinations conducted after an injury or
illness requiring hospitalization of more than 24
hours shall be appropriate to the nature and extent
of the injury or illness as determined by the
examining physician.

Physician's written report.

After any medical examination required by this

standard, the,empibyer shall obtain a written
1]

report prepared by the examining physician

LA

-

containing:
The date and location of the medical examination;
The results of the medical examination; and

The examining physician's opinion of the emplojée's
fitness to be exposed to hyperbaric conditions,
including any recommended restrictions or limita-

tions to such exposure (see Appendix A).

. The employer shall providé the employee with a

copy of the physician's written report.

Determination of employee fitness. The employer

shall determine the extent and nature of the dive
team member's fitness to engage in diving or be
otherwise exposed to hyperbaric conditions con-
sistent with the recommendations of the examining

physician's report.
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SECTION 5:

5.1

511

5.1.2

5:ledol

LT O 1 |

L ] 5 §

Bels2242

Bl 43
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5.2.%

2 L.

General Operations Requirements

Safe Practices Manual
General. The employer shall develop and maintain

a safe practices manual which shall be made avail-

e T e e e e AR,

able(ggdghe dive locatigﬁ\izveach dive team meTiij;/

Contents T ——

The safe practices manual shall contain a copy of
this standard and the employer's policies for
implementing thelfequirements of this standard.
For each diving mode engaged in, the safe
practices manual shall include:

Safety procedures for di&ing operations;
Equipment procedures;

Assignments ahd responsibilities of diving

team members;

Emergency procedures for fire, equipment failure,
adverse environmental conditions, illness and injury.

Pre-Dive Procedures

General. The employer shall comply with the
following requirements prior to each diving
operation, unless otherwise specified.

. competent designated person-in-charge (lead
diver or diving supervisor) shall be delegated
the authority to take charge of each diving
operation at the dive location.

The designated person-in-charge shall:



5.2.2.1.1 Maintain the provisions of this standard;
5.2.2.1.2 Maintain additional safety provisions

| specifically established by the employer;
5.2.2.1L3 Assure that all diving is conducted in accor-

1 dance with accepted procedures and practices; and
5.2.2.1.4 Under no circumstances tolerate violation of
these standards or other designated/accepted

diving safety practices.

5.2.3 Emergency aid. A list shall be maintained at the

dive location of ‘the telephone or call number and
location of tHe following:
5.2.3.1 Primary and alternate decompression chambers

(if not at the diving location);

5.2.3.2 Accessible hospitals;

5°2'3'3i Available physicians;

5.2.3.4 Available means of transportation;

5.2.3.5 The nearest U.S. Coast Guard Rescue Coordination

Center and facilities;
5.2.3.6 Employer offices;
5.2.3.7 Name, location, and telephone number of nearest

relative of each employee; and

5.2.3.8 Other emergency facilities in area of operation.
5.2.4 First aid supplies
5.2.4.1 A first aid kit appropriate for the diving operation

and location shall be available at the dive location.
5.2.4.2 When used in a decompression chamber, the first
aid kit shall be suitable for use under hyper-

| baric counditions.



5.2.4.3

5.2.4.4

5.2.5

5.2.5.1

5.2.5.2

5.2.5.3

|

|
5.2.5.4

5.2.5.5

5.2.5.6 |

5.2.5.7

5.2.5.8

5.2.5.9 |

An American Red Cross Standard First Aid Manual
or equivalent and a manual or specific instruc-
tions on first aid for diving accidents shall be
available at the dive location.

An emergency oxygen breathing unit shall be
available at all dive locations.

Planning and assessment. Planning of a diving

operation shall include an assessment of the
safety and health aspects of the following:
Diving mode; -
Surface and uﬁderwater conditions and anticipated
hazards; .

Breathing gas supply inciuding source, purity,

quantity, and reserves;

Thermal protection requirements;

Diving equipment and system; '
Dive team assignments and physical status of

dive team members;

Repetitive dive designation or residual inert

gas status of dive team members;

Decompression and treatment procedures

(including altitude corrections); and

Emergency procedures.



ﬁm‘ 5.2.5.10 The designated person-in-charge shall inform

|

| .
| the vessel's master, work site foreman, and/or

designated personnel of all diving operations to
be conducted from the vessel or structure,
emphasizing pertinent safety factors and coordi-
nation with other activities.

5.2.6 Hazard activities. To minimize hazards to the

dive team, diving operations shall be coordinated
| with other activities in the vicinity which are
likely to interfe¥e with the diving operation.

5.2.7 Employee briefing.

5.2.7.1 Dive team members shall be briefed on:

5.2.7.1.1 The task to be undertaken;

M.fwx 5.2.7.1.2 Safety procedures for the diving mode;

5.2.7.1.3 Any unusual hazards or environmental conditions
! likely to affect the safety of ‘the diving operation;

5.2.7.1.4 Emergency aid procedures; and

5.2.7.1.5 Any modification to operating procedures

necessitated by the specific diving operation.




5.2.7.2

5.2.7.3

5.2.8

5.2.8.1

5.2.8.2

5.2.8.3

5.2.8.4

5.2.8.5

5.2.8.6

Prior to making individual dive team member
assignments, the employer or designated person-
in-charge shall inquire into the diving team
member's current state of physical fitness,
restrict diving activities of individuals
suffering from obvious illness or abnormal
physical conditons contraindicated in diving.
Dive team members shall be informed of the
procedures for repg;ting physical problems or
adverse physiologiéal effects during and after
the dive. .
Equipment .
Equipment to be used must meet the specifications
set forth in this standard.

All life-support and associated equipment including
mask, helmets, umbilical assemblies, thermal pro-
tection, scuba, flotation units, and compressors
shall be inspected and determined to be in proper
operating condition prior to each dive.

An adequate and appropriate primary and contingency
air supply shall be available for the diving
operation.

A1l hoses supplying the diver's life support
equipment shall be protected against probable
damage.

Except when heavy gear is worn or in scuba diving
(not line tended), each diver shall wear a

safety harness.

Adequate thermal protection provisions shall be

-,
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5.2.8.7.1

5.2.8.742

5.2.8.8}6

5.2.%;(
|0

5.2.8}?/

I
]

&

made to minimize body heat loss or gain during

the dive.

A multi-lock decompression chamber capable of

recompressing a diver at the surface to a

minimum depth of 165 fsw shall be available
réasonable

at the dive location or within 2=heurs travel

time from the dive location for:

Surface-supplied or scuba air dives to depths

deeper than 130 fsw; and

Dives beyond the no-decompression limit.

Dives e «u.u\e-m;?

£ stage deconpression in excess of 30

4 hall
minutes 4s required unless a decompression
chamber #¢ available and ready for use at
the work site.
Protective clothing shall be worn by divers
whenever marine life, sharp objects, or abrasive
surfaces present a potential hazard.
Surface personnel shall wear approved personal
flotation equipment, safety hats, and safety
shoes whenever the nature of the operation
demands.
2 sharp knife shall be carried by the diver

either closed or in an appropriate scabbard

at all times while in the water.
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5.2.85}{ A safe means of entering and exiting the water
y,
appropriate to the dive platform, environmental
conditions, and nature of the dive shall be
provided.

5.2.9 Warning signal. An appropriate warning shall

be displayed at the dive location in a manner
which allows all-round visibility, and it shall
be illuminated at night when divers are
operating in areas capable of supporting

marine traffic.

Ly W 0 Diving station.

5.2:10.% Adequate diving stations "from which safe diving
operations can be conducted shall be provided
at the entry/exit location on all platforms,
structures, or vessels used for diving operations.

5.2.10.2 ° Platforms, structures, or vessels used for
diving operations shall be determined as ade-
quate and safe by the designated person-in-

charge.



5.3.2 ‘

5.3.2.1
5.3.2.2

5.3.2.3

5.3.3

5.3.3.1

5.3.3.2

5.3.4

5.3.4.1

5.3.4.2

5.3.4.3

Procedures during dive.

General. The employer shall comply with the
following requirements which are applicable to each
diving operation unless otherwise specified.

Water entry and exit.

A means capable of supporting the diver shall be
provided for entering and exiting the water.

The means provided for exiting the water shall
extend below the'yater surface.

A means shall be provided to assist an injured
diver from the water.

Communications. -

An operational diver - surface voice communications
system shall be used for all surface-supplied dives.
An operation, two-way communication system shall

be available at the dive location to obtain
emergency assistance.

Overhead work and lifting operations.

For all lifting operations conducted while a diver
is in the water, a workable communications system

must be established between the dive team and

the crane or winch operator.

The crane or winch operator shall accept instruc-

tions only from a designated person.

The diver in the water shall be advised prior

to any movement of the load.



5.3.4.4

5.3.4.5 |

5.3.5 |

5.3.5.1

5.3.5.2

|
5.3.5.2.1

5.3.5.2.2

For all crane operations in which the diving team
member givinag instructions to the diver in the
water is out of visual contact with the crane
operator, and on all cranes of 100 tons or more
capacity, an audio communications system shall be
established between the two parties.

Under normal conditions, divers will not be
required to dive is work is being performed

by other personnel directly over the diver unless

the dive team is Satisfied that the overhead work

does not pose 'a hazard.

In-water welding and burning.

Personnel designated to operate welding and burning
equipment shall be properly instructed and familiar
with all precautions necessary for safe in-water
welding and burning.

A positive operating current supply switch to
interrupt the current flow to the welding or
burning electrode shall be:

Tended by a dive team member in voice communication
with the diver performing the welding or burning;
and

Kept in the open position except when the diver

is welding or burning



5.3.5.2.3

|
|

5.3.5.3

5.3.5.4 |

5.3.5.5 |

5.3.5.6

5.3.5.7 |

5.3.5.8 ]

5.3.5.8.1
\

|
|
|
5.3.5.8.2

Of adequate capacity to handle the maximum
electrical current of the power supply and be
enclosed to prevent electric shock to the operator.
The welding machine shall be grounded and a ground
wire shall connect the machine directly to the
work.

Welding and burning calbes, electrode holders,

and connections shall be capable of carrying the
maximum current required by the work, and shall

be properly iqsulated.

Precautions shall be taken to prevent contact
between power suppIY.cébles and welding cables.

in such a way as to create a potential short.

A.C. power supplies of less than 500 Hz output
shall not be used for welding or burning.

Rubber gloves or other insulated gloves shall

be used by divers performing welding and burning
operations.

Welding and burning gas supplies.

Compressed gas cylinders shall be handled in
accord with accepted safety procedures and properly
secured to prevent damage to cyclinders and valves
or injury to personnel..

Regulators shall be used only for the gas for

which they were intended.



5.3.5.8.3

5.3.5.9

5.3.6

5.3.6.1

5.3.6.2

5.3.7

5.3.7.1

|
|
|

Regulators shall be maintained and tested by
qualified personnel.

Prior to welding or burning on closed compartments,
structures, or pipes which may contain a flam-
mable or unknown 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, except

for hot tap operations.

Underwater electrzbal equipment.

When electrical apparatus is employed underwater

which ;equires operating potential in excess of
36 volts, ground fault interrupters shall be
installed, where practical, on the electrical
supply circuit.

When technical considerations preclude the use of
ground fault interrupters on underwater electrical
circuits in excess of 36 volts, isolation trans-
formers shall be installed on the electrical
supply circuit.

Hand-held power tools and equipment.

Hand-held electrical tools and equipment shall
be de-energized before being placed into or retrieved

from the water.

-



5.3.7.2 Hand-held power tools shall not be supplied with
power from the dive station until requested by
the diver.

5.3.8 Explosives.

5.3.8.1; Explosives shall be handled only by specially
qualified and appropriately licensed personnel.
5.3.8.2 Explosives shall be transported, stored, and
used in accordance with this section and the

applicable provisions of sections 1910.109 and

1926.912 of T%tle*2.9 of the Code of Federal

; Regulations.

5.3.8.3‘ Blasting caps shall not be connected to the
| primacord until the diver is out of the water.

5.3.8.4‘ Electrical continuity of explosive circuits shall

not be tested until the diver is out of the water.

5.3.8.5 Explosives shall not be detonated while the

diver is in the water.

5.3.9 Decompression tables. Decompression, repetitive,

and no-decompression dive tables (as appropriate)

i shall be available at the dive station.

5.3.10 Dive profiles. A depth-time profile, including

when appropriate, any breathing gas changes,
shall be maintained for each diver during the

dive including decompression.




T

L5 1 s

ST T B S

S5e3edl. .2

S dullul.3

Buiediliedld

5.3.11.2

5.3.11.2.1
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Liveboating. Employers engaged in diving operations

involving liveboating shall comply with the following
requirements:

Limits. Diving operations involving liveboating
shall not be conducted:

With an in-water decompression time of greater

than 120 minutes;
: e ?waﬂzﬁ! 3"@.:-:3&{' pceeedy f\j 3 ‘7—"14’)

In rough seas (beyond=-sea=—state—3);
In other than daylight hours; or
From a vessel of insufficient manueverability.

L]
Procedures.

The propeller of the vessel shall be stopped before
the diver enters or exits the water.

A device shall be used which minimizes the
possibility of entanglement of the diver's hose

in the propeller of the vessel.

Precautions shall be taken to properly lead the
diver's hose away from the vicinity of the vessel's
propellers and to orevent loss of the depth control
in the event of loss of vessel control.

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.

The tender shall be specifically qualified in

liveboating tending.



5.3.11.2.6 A standby dive shall be available while a diver
is in the water.

5.3.11.2.7 A self-contained emergency breathing air supply
shall be carried by each diver engaging in
liveboating operations.

5.3.11.2.8 The vessel operator shall be qualified to the
satisfaction of the designated person-in-charge.

5.4 Post-dive procedures

5.4.1 General. The emp}oyer shall comply with the

following reqqireﬁents which are applicable

L3 ‘l L] .
after each diving operation, unless otherwise

| specified. -
5.4.2 | Precautions.
5.4.2.1 After the completion of any dive, the employer

shall:

|
5.4.2.1.1 Check the physical condition of the diver;

5.4.2.1.2 Instruct the diver to report any physical problems

or adverse physiological effects including symptoms
of decompression sickness;
5.4.2.1.3 Advise the diver of the location of a decompression
i chamber which is ready for use; and
5.4'2.1V4 Alert the diver to the potential hazards of
‘ flying after diving.
5.4.2.2 A diver shall remain awake for at least one hour

after completion of any dive.
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5.4.2.

5.4.2.

5.4.2.

5.4.2.

5.4.2.

5.4.3

5.4.3.

5.4.3.

5.4.3.
5.4.3.
5.4.3.

5.4.3.
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4
4)1

4.2

4.‘;3

!
|

1

1.1

1.2
1.3
1.4

1.5

For any dive beyond the no-decompression limits

or deeper than 100 fsw, the employer shall instruct
the diver to remain within access of a decompression
chamber and competent operator for at least two
hours following completion of the dive.

Flying after diving shall be limited to:

No flying for a minimum of 2 hours following

a no-decompression dive providing that all dives
performed in the ?revious 12 hours were also
no-decompression dives.

A maximum of 800 feet altitude during the first
12 hours following a no-decompression dive.
No flying for a minimum of 24 hours following
a decompression dive.

Record of dive

The following information shall be recorded and
maintained for each diving operation pressure
exposure by both the employer and the employee:
Name of dive team member including designated
person-in-charge and member assignments;

Date, time, and location;

Diving modes and equipment used;

General nature of work performed;

Estimated underwater and surface conditions
(visibility, water temperature, sea state, current,

and atmospheric temperature and conditions);



5.4.3.1.6 Maximum depth and bottom time for each diver;
5.4.3.1.7 Repetitive dive group designations or time

of last pressure exposure;

5.4.3.1.8 Any unusual conditions;
|

5.4.3.1.9 Signature of designated in charge; and
5.4.3.1.10 Employer's name and address.
5.4.3.2} For each dive beyond the no-decompression limit

! or deeper than 100 fsw, the following additional
|
|
|

5.4.3.2.1 Depth-time and breathing gas profiles;

|
|

information shalljbe recorded and maintained:

5.4.3.2%2 Decompression'tables designation (including
T modification, if any); and

5.4.3.2L3 Elapsed time since last pressure less than 24

hours or repetitive dive group designation for

each diver.

5.4.3.3 For each dive in which decompression sickness

is suspected or symptoms are evident, the following

additional information will be recorded and

maintained:

5.4.3.3.1 Description of decompression sickness symptoms
| (including depth and time of onset); and
5.4.3.3.1 Description and results of treatment.

5.4.4 Decompression procedure assessment. The employer

shall:




5.4.4.2

5.4.4.3

{

Investigatevand evaluate each incident of decom-
pression sickness based on the recorded informa-
tion, consideration of the past performance of
the decompression schedule used, and individual
susceptibility;

Take appropriate corrective action to reduce the
probability of recurrence of decompression
sickness; and

Prepare a written-evaluation of the decompression
procedure assessmght, including any corrective
action taken, @ithin 45 days of the incident of

decompression sickness.

-



SECTION 6:

6.1

6.3.1.1

6.3.1.2

Self-Contained Air Diving

General. Employees engaged in scuba diving
using compressed air breathing medium shall
comply with the following requirements, unless
otherwise specified.

Limits. Scuba diving shall not be conducted:
At depths greater than 190 fsw;

At depths greater than 130 fsw or beyond the
no-decompression limits unless a decompression

at He dive. Leeation e

chamber is available and ready for use4within

nea Son vl

wgeh@uLs- travel time from the diving location; or

a

h

If stage decompression in excess of 30 minutes
is required unless a decompression chamber is
available and ready for use at the work location.
Equipment.

Scuba regulators shall comply with the

following requirements:

All demand regulator components shall be of
sufficient design and construction to operate

at the maximum pressure of the cylinder unit

on which the regulator is used.

All scuba regulators shall be inspected and
designated satisfactory annually by an approved/
gualified person, or more frequently if the
regulator is used for deep or unusual diving
operations or exhibits signs of malfunction.

All scuba shall be equipped with a submersible
pressure readout gauge. The submersible pressure

gauge shall comply with the following requirements:



\
\
6.3.2.3!

6.3.3 |
|
|
6.3.3.1
6.3.3.2}

6.3.3.3?

6.3.3.4

6.3.3.5

Be within ¥ 5% of full scale accuracy over the

entire gauge pressure range;

Be equipped with a means of relieving internal

case over pressure without explosively ejecting

the gauge lens or bursting the case; and

The pressure hose shall not show signs of cuts

or abrassions extending to the hose reinforcing

brade and not leak air through the braid fiber.

All scuba shall ipclude a low-pressure warning

device or resgrve\breathing gas supply consistinq‘of:‘
A manually activated reserve;

A submersible pressure gauge;

An independent reserve cylinder with separate
regulator or connected to the breathing apparatus; or
An audible low-pressure warning mechanism; and ~

If the scuba is equipped with an integral low-
pressure warning mechanism, the mechanism shall
activate at a cylinder pressure of not less

than 250 psig.

High-pressure cylinders used for scuba shall

comply with the following:

Cyvlinders shall be designed, constructed, maintained,
and stamped in accordance with the requirements of
the U.S. Department of Transporation for transpor-
table high-pressure cylinders (applicable‘provisions

of 29 CFR, Sections 1910.166-171.



6.3.4.2

6.3.4.4

6.3.4.5

6.3.4.6

6.3.5

6.3.5.2

Scuba cylinders shall have safety relief devices
in accordance with applicable Department of Labor
and/or Department of Transportation specified
safety codes.

Scuba cylinders shall be inspected internally and
externally for rust, corrosion, and damage
annually in accordance with C.G.A. Pamphlet C-6,
and hydrostatically tested in accordance with

DOT specifications every five years or more
frequently if sub%ected to damage or signs of
significant rﬁét or corrosion are evident.

Scuba cylinders shall be inspected/tested by

an approved/gualified person.

Scuba cylinders shall be stored in a ventilated
area and protected from excessive heat.

Scuba cylinders shall be secured from falling.

An approved emergency gas inflatable, flotation
device or buoyancy compensator shall be required
for all scuba dives. Emergency flotation units
shall comply with the following requirements:
Provide a minimum buoyancy of 25 lbs. when fully
‘inflated at the surface;

Be gas tight and capable of holding a pressure of
2 psig for 2 hours when the over-pressure relief

valve is blocked;




6.3.5.3

6.3.5.4,

6.3.5.5

6.3.5.6

6.3.5.7‘
|

6.3.6.lf

Be equipped with a device for manual inflation
from a compressed gas supply and an oral infla-
tion-deflation tube;

Be equipped with an over-pressure relief wvalve
capable of relieving a fully inflated unit when
released by itself from 33 fsw without sustaining
structural damage to the unit;

Be so designed that it will turn an unconscious
diver into a face-up position and support the
head out of the w;ter;

Be equipped with an inflation source separate
from the breathing gas supply;

Be inflated by manual activation of the inflation
system at least once every 6 months or 30 dives,
whichever comes first, and must hold full infla-
tion for 2 hours.

All depth gauges used for scuba shall be selected
so that the maximum scale depth is at least 30 fsw
in excess of the intended use depth. The depth
indicator shall comply with the following require-
ments:

FEach depth gauge shall comply with an accuracy of
* 1 percent of full scale depth at 20 fsw and

not exceed ¥ 3 percent of full scale the maximum

at maximum depth;

RN



Each depth gauge shall be calibrated against a
master reference gauge of ¥ .25% accuracy when
new, every six months thereafter, and when there
is a discrepancy greater than 2% of full scale
between any two equivalent gauges.

All scuba used for dives in excess of 100 fsw,
in enclosed or physically confining spaces, or
around nets shall be equipped with an auxiliary

-~

breathing unit.
—

All scuba harqesses and weight belts shall be
equipped with a quick release device which
allows the scuba or weigﬂts to be rapidly
jettisoned with either hand in an emergency,
unless otherwise specified.

Scuba divers shall have a knife in their posseé;
sion at all times while diving. The knife shall

be carried in a suitable scabbard or in a closed

position when not in use.

-



6.3.10

6.3.10.

e

6.3.10.

e N

6.3.10.3

6.3.10.4

6.3.10.53
|
|
|

6.3.10.6

Air compressors and supply systems for charging
scuba cylinders shall:

Air compressors shall be operated and maintained
in accordance with the manufacturer's instructions
and specifications unless such instructions or
specifications shall result in infraction of the
purity standards for breathable compressed air.

An operation and maintenance record shall be
maintained for all compressors and shall include
operating time, répairs, type and number of filters
used, oil conéumption and changes, filter.replacé:
ments, air analysis and other pertinent details.
All pressure fittings, hoses, plumbing, and
pressure system components shall comply with a
maximum burst pressure rating specified as 4 times
the maximum intended working pressure.

The air intake to the compressor shall be so
located as to prevent contamination of the air

by noxious gases or materials.

Filters and separators shall be incorporated into
the diver air supply system to remove moisture,
oil-mist, particulates, and noxious odors.

Respired air supplied to a diver shall not contain:

6.3.10.6%1 A level of carbon monoxide (CO) in excess of 20 ppm;




6.3.10.6.2 A level of carbon dioxide (CO,) in excess of 1000 ppm;
6.3.10.6.3 A level of oil mist in excess of 5 milligrams per

|
\ cubic meter;

!
6.3.10.6.4 Detectable gross moisture, dust, or particulates; and
6.3.1046.5 A noxious or pronounced odor.

6.3.1047 The output of air compressor systems shall be

tested for carbon monoxide, odor, and oil droplets
every six months or 25 hours of operation, whichever
comes first, by means of samples taken at the con-
nection to the digtribution system, except that
non-o0il lubri;ated compressors need not be tested

for o0il mist. )

6.3.10.8 Compressed gas cylinders shall:

6.3.10.8.1 Be designed, constructed and maintained in

accordance with the appropriate provisions of

29 CFR, Sections 1910.166-171;

6.3.10.5.2 Be stored in ventilated area and protected from
excessive heat;

6.3.10.8.3 Be secured from falling; and

6.3.10.8.4 Have shut-off valves recessed into the cylinder

or protected by a cap, except when in use or

manifolded (scuba diving cylinders excluded).

6.4 Procedures

6.4.1 Self-contained divers shall use only open-circuit

scuba and air or equivalent breathing media.

6.4.2 A scuba diver shall be accompanied by another

diver in the water in continuous visual contact

during the diving operation except as provided

for below:

-



6.4.2.1

6ids2.2

6.4.3.1
6.4.3.2

6.4.4

When visibility is limited and continuous visual
contact is impossible, the divers shall be linked
together by a short line; and

A single scuba diver may dive to a depth of 15 fsw
using a surface-tended line providing that the
water is clear enough for the diver to be seen
from the surface at all times.

Surface tended scuba divers shall wear a safety
harness with: N

A positive buqkliﬁ@ device; and

An attachment boint for the surface tended line.
A depth indicator and watch/timing device shall
be required for all scuba dives to depths exceeding
30

#ﬁﬁ fsw.

The scuba cylinder pressure shall be determined
immediately before each dive.

The planned time of a scuba dive (including
decompression) shall not exceed the gas supply
duration of the apparatus in use, exclusive of
reserves.

For any mid-water scuba dives where the bottom
depth exceeds 130 feet, the diver must be equipped
with a buoyancy compensator and a depth gauge and
a2 marked line shall be suspended from a boat or
surface float.

During open-sea or open-lake scuba dives (beyond
normal swimmer distance from shore), a small boat

shall tend the divers.



SECTION 7: Surface-Supplied Air Diving

Tl General. Employers engaged in surface-supplied
air diving shall comply with the following
requirements, unless otherwise specified.

Pos. 2 Limits. Surface-supplied air diving shall not
be conducted:

B2.X 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;

Tala 2 At depths greater-than 130 fsw or beyond the no-

decompression limits unless a decompressjion chamber
at e Av~e )

is available énd ready for us%4within 2-hours- ﬁdL@Q*ﬂyééL
travel time from the diving location; or

Tailw 3 If stage decompression in excess of 30 minutes
is required unless a decompression chamber is

available and ready for use at the work location.

7.3 Equipment. i
Tedud Air compressor and supply systems
i . R Compressors used to supply air to the diver must

be independent of any other operation, unless an
adequate contingency air supply is maintained
under direct control of the diver's tenders.

LT (W The air supply system shall be of sufficient design
and capacity to provide a minimuwm supply of 4.5 cfm
measured at the diver's working depth.

7+3+1:3 The system shall supply air at a hose pressure of
at least 50 psi over ambient pressure for dives
to less than 100 fsw and 100 psi over ambient

pressure for depths in excess of 100 fsw.



A 7.3.1.4
-

7.3.1.5

7.3.1.6

A compressor used to supply divers air shall be
equipped with an air receiver or volume tank.

The air receiver or volume tank shall be equipped
with a check valve on the inlet line, a pressure
gauge, a pressure relief valve, and a drain valve.
Air receivers and volume tanks and safety relief
devices used with compressed air systems shall
conform to ASME and/or other required and applica-
ble codes and certifications; they shall conform
to U.S. Coast Guafa‘specifications and be so

certified when used on job sites within U.S.C.G.
jurisdiction. i
All pressure fittings, hoses, plumbing, and
pressure system components shall comply with a
maximum burst pressure rating specified as 4 times
the maximum intended working pressure.

Air compressors shall be operated and maintained
in accordance with the manufacturer's instructions
and specifications unless such instructions or
specifications shall result in infraction of the
purity standards for breathable compressed air.

An operation and maintenance record shall be
maintained for all compressors and shall include
operating time, repairs, type and number of filters
used, oil consumption and changes, filter replace-

ments, air analysis and other pertinent details.



7.3.1.10
7.3.1.11

7.3.1.12
7.3.1.12.1
7.3.1.1#.2
7.3.1.1%.3
|
7.3.1.1%.4
7.3.1.1’2.5

7.3.1.13

7.3.1.14

The air intake to the compressor shall be so

located as to prevent contamination of the air

by noxious gases or materials.

Filters and separators shall be incorporated into
the diver air supply system to remove moisture,
oil-mist, particulates, and noxious odors.

Respired air supplied to a diver shall not contain:
A level of carbon monoxide (CO) in excess of 20 ppm;
A level of carbon -dioxide (CO,) in excess of 1000 ppm;
A level of oil.misf'in excess of 5 milligrams per
cubic meter;

Detectable gross moisture, dust, or particulates; and
A noxious or pronounced odor.

The output of air compressor systems shall be

tested for carbon monoxide, odor, and oil droplets
every six months or 50 hours of operation, whichever
comes first, by means of samples taken at the con-
nection to the distribution system, except that
non-oil lubricated compressors need not be tested
for oil mist.

When air for surface-supplied diving is supplied
from a high-pressure cylinder system, the volume

of air contained must be sufficient to complete

the dive with a minimum of 30% safety factor

without requiring recharge.
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7.3.1.15

7.3.1.16

|
7.3.1.16.1

|

|
7.3.1.16.2

7.3.1.16.3

7.3.1.16.4

7.3.2.1

7.3.2.2

I
1
‘
|
|

For any surface-supplied dive, a secondary
supply of sufficient capacity to complete the
diver's decompression must be available at the
surface to be used in event of the failure of
the primary supply.

Compressed gas cylinders shall:

Be designed, constructed and maintained in
accordance with the appropriate provisions of
29 CFR, Sections-}910.166-l71;

Be stored in a ventilated area and protected
from excessive heat;

Be secured from falling; -and

Have shut-off valves recessed into the cylinder
or protected by a cap, except when in use or
manifolded (scuba diving cylinders excluded).
Helmets and masks shall comply with the following
requirements:

Helmets and masks shall be used in accord with
the limitations specified by the manufacturer
of the equipment unless the equipment is tested
under new conditions in a manner equal to or more:
rigid than performed by the manufacturer.
Helmets and masks shall be equipped with non-
return valves made of materials resistant to
corrosion in sea water between the air supply
hose and the helmet or mask to prevent sudden

loss of air pressure if the hose is severed.



7.3.2.3

7.3.2.4

7.3.2.5

7.3.2.6

7.3.2.7

7.3.3

7.3.3.1

7.3.3.1.

All control, non-return, and exhaust valves

in the diving unit when properly supplied and used
in accord with the manufacturer's specifications
shall be capable of passing air at a rate of

4.5 acfm.

Helmets and mask except for oral—-nasal masks,
shall have a minimum ventilation rate capability
of 4.5 acfm at any depth at which they are
operated. - |

Helmets and maské;attached directly to "dry-type"
diving dress shall be equipped with manually |
operated exhaust valves to facilitate rapid
discharge of air in order to minimize the possibi-
lity of blow-up.

All modifications which may affect the performance
of the helmet or mask must be approved by the

employer or the manufacturer of the equipment

prior to use and verified by tests equal to or

more rigid than those performed by the manufacturer.

Helmets and mask shall be equipped with reliable
surface-diver oral communications equipment.
Dive air supply hoses and umbilical assembly
Breathing air hoses shall:

Have a bursting pressure at least equal to 4

times the working pressure;



7.3.3.1.% Have a minimum working pressure of 100 psig
| plus the maximum ambient pressure at the depth
of the dive;
7.3.3.l.§ Be of a size capable of the required flow rates
% for the system or equipment used;
7.3.3.1.4 Be kink resistant; ’
7.3.3.1.5 Be marked with a serial number for record
| purposes;
7.3.3.l.§ Be taped, capped,:or plugged when not in use
to eliminate the possibility of foreign material
entering the hose.
7.3.3.2 Hose fittings shall: -
7.3.3.2.1 Be constructed of sea water corrosion resistant
materials;

7.3.3.2.2 Have connections of a type that are resistant

to accidental disengagement from the compressor

‘ or air source;

7.3.3.2.3 Be attached to the hose with clamps or devices
that are constructed of sea water resistant materials
and that can not be accidentally loosened;

7.3.3.2.4 Be capable of sustaining a 200 1b tensile load

on the hose attached to the fitting without

showing signs of slippage; and

7.3.3.2.5 Have a working pressure at least equal to the

working pressure of the hose to which they are

attached.
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Umbilical assemblies shall:

Be marked at 10 foot intervals to a length of

100 feet beginning at the diver's end and at

50 foot intervals thereafter;

Be constructed of kink-resistant components;

Include a pneumofathometer hose when used for

diving in excess of 30 fsw;

Be fitted with a device for attaching the assembly

to the diver's harness.

Umbilical assgmbly inspection and testing shall

include: '

Visual inspection for abrasion of the outer cover,

exposed reinforcement, fitting slippage or mis-

alignment, fitting damage, fitting corrosion

shall be performed prior to each diving day

and following exposure to unusual stresses or abuse.

Pressure testing of breathing air hoses at léast

once annually to the rated working pressure.

Gauces and timekeeping devices

Gauges indicating diver depth which can be read

at the dive station shall be used for all dives

greater than 30 fsw.

All gauges used to, determine diver's depth shall:
O CTUTE & |

hav%.gt least & ¥ % of full scale accuracy.

Each depth gauge shall be dead weight tested

or calibrated against a master reference gauge

every six months or when there is a discrepancy

greater than 2% of full scale between any two

egquivalent gauges.
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7.3.5.2.3

7.3.5.2.4
7.3.6

7.3.6.1

7.3.6.2

A timekeeping device shall be available at each
dive station.

Weights and harness

Except when heavy gear (deep sea diving outfit)

is worn, divers shall bhe equipped with a weight
belt or assembly capable of quick release designed
to prevent accidental release.

Except when heavy gear (deep sea diving outfit)
is worn, each diver shall wear a safety harness
with: ‘ =

A positive buckling device;

An attachment point for the umbilical assembly
to prevent strain on the mask or helmet;

A lifting point to distribute the pull force of
the line over the diver's body.

Capability to withstand a minimum of 500 lbs
linear pull.

Buoyancy control equipment.

A dry suit or other buoyancy changing equipment
not directly connected to the helmet or mask
shall be equipped with an exhaust valve.
Exhaust valves used on buoyancy control equipment
must be capable of exhausting the full volume of
the suit or vest plus 10% during an ascent rate

of 60 fpm.
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7.3.7.1

7.3.7.2

7.4.1.1

7.4.1.2

7.4.2

7.4.3.1

Self-contained emergency air supply systems.
Self-contained emergency air supply systems shall
be of a capacity sufficient to provide at least

5 minutes at working depth and must function
independent of surface control or surface reserve
supply.

The first stage of regulators attached to on-off
valves on masks or helmets shall be equipped with
an over-pressurejrelief valve.

~

Procedures.

The minimum pé}sonnel requirements for surface-
supplied air diving are as follows, unless other-
wise specified: |

One diver and one tender shall be required for
dives to 100 fsw or less.

A standby diver and tender shall be required for
dives to depths greater than 100 fsw or beyond
the no-decompression limits.

A diver shall be stationed at the underwater
entry point when diving is conducted in enclosed
or physically confining spaces.

For dives deeper than 60 fsw or beyond the no-
decompression limits:

A secondary surface air reserve shall be provided
which will insure the diver of a minimum of 5

minutes continuous operation at working depth in
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7.4.6

7.4.6.1 ~

the event of primary supply failure.

The diver shall be equipped with é self-contained
reserve air supply which will provide 5 minutes
of air at working depth, except when heavy gear
is worn.

Except when heavy gear is worn, a self-contained
air supply shall be carried by the diver whenever
the configuration of the dive prevents ascending
directly to the sPrface.

The self—contqinea‘air supply shall be of
sufficient caﬁacity to permit exit from the
structure and completion -of decompression.

For heavy gear diving deeper than 100 fsw or
beyond the no-decompression limits:

An extra breathing air hose capable of supplying
air to the diver in the water shall be available

to the standby diver.

An in-water stage shall be provided to divers in

the water.

Satisfactory surface-diver voice communication shall

be provided for all surface-supplied dives.

A standby communication system shall be available
for dives deeper than 100 fsw and beyond the
no-decompression limits.

A protective hard-hat type safety helmet shall be

worn by divers using a mask where overhead hazards

or obstructions are evident.
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8.1

8.1.1

8.1.3

8.1.3.1

8.1.3.2

8.1.3.3

8.1.3.4

8.1.4

Decompression Chambers

Decompression chamber design and construction.
Decompression chambers manufactured after the
effective date of this standard shall be constructed
in accordance with applicable ASME Unfired Pressure
Vessel Codes.

Decompression chambers used on vessels and
structures within U.S. Coast Guard jurisdiction
shall be U.S.C.G;jcertified and shall be tested

and inspected;as required by the jurisdictional
authority.

Except for small portablé emergency chambers a
decompression chamber sﬁall:

Have a minimum inside diameter of 48 inches except
existing chambers with a minimum diameter of 40.
inches may be used until 1982;

Have at least two compartments or locks designed

so as to permit transfer of personnel and supplies
to the outside while the main compartment remains
pressurized;

Accommodate more than one person; and

Be capable of recompressing the diver at the
surface to a minimum depth equivalent of 165 fsw.

Piping, tubing, and fittings shall comply to the

following unless otherwise specified:



8.1.4.1

8.1.4.2

8.1.4.3

8.1.4.4

8.1.4.5

All permanently installed piping or tubing shall
have a design bursting pressure of at least 4
times the working pressure.

Each chamber compartment shall be equipped with
appropriate valves to enable the outside atten-
dant to control the supply and discharge of
compressed air and oxygen.

Chamber piping and valves shall be so located

as to provide adequate ventilation and elimi-
nate dead air_spabes.

The inner comﬁartment or working compartment of
the chamber shall be fitted with an emergency safety
pressure relief device which may be activated by
the compartment occupants in event of over-
pressurization or disability of the outside atten-
dants. The uses of automatic pressure relief
devices is optional.

The inner compartment or working compartment of
the chamber shall be fitted with an emergency
safety pressure relief device to prevent damage
from over pressurization.

Internal exhaust outlets shall be fitted with

an antisuction device or positioned to prevent
suction of hands or materials into the exhaust

system.
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8.1.5.2

8.1.5.3
8.1.5.4

8.1.6
8.1.6.1

8.1.6.2

|
8.1.6.3

Air pressurization line outlets inside the

chamber and exhaust lines inside and outside

the chamber shall be equipped with noise muffling
devices.

Oxygen piping and fittings shall conform to the
following requirements unless otherwise specified:
Equipment used with oxygen or mixtures containing
more than 40% oxygen by volume shall be designed
for oxygen serviqg,

Components eroseH‘to oxygen or mixtures contain%pg
more than 40%.oxygen by volume shall be cleaned

of flammable materials before use.

Hard piping, fittings, and tubing in oxygen service
shall be of corrosion resistant materials.

Oxygen systems over 125 psig shall have slow-
opening type on-off valves. |

Each decompression chamber shall be equipped with:
Each compartment of the chamber shall be equipped
with a view port at least 4 inches in diameter
located in such a position so as to permit obser-
vation of all occupants from the outside.

Each chamber compartment shall be fitted with an
externally mounted depth indicator (gauge) visible
at the operating station.

The inner or working compartment of the chamber
shall be equipped with a depth indicator (gauge)

visible to the occupants.
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8.1.6.5
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8.1.6.6

8.1.6.7
8.1.6.8
8.1.7

8.1.7.1

1

8.1.7.2

8.1.7.3

8.1.7.4

An effective means of oral communication shall
be provided between the outside attendant and
the occupants of the chamber.

A means to maintain the atmosphere below a level
of 25% oxygen by volume.

A Built—in breathing system with a minimum of
one mask per occupant.

Illumination capability to light the interior.

A means for extinguishing fire.

~

Fire prevention mggsures shall include:
Equipment, fiitures and furnishings used inside -
hyperbaric chambers shél% be constructed of non-
combustible materials Qhen possible.

Chamber lighting equipment shall be designed

to eliminate possibility of electrical malfunction
leading to ignition of components or chamber atmos-
phere contamination.

Only fire retarding paint shall be used on the
interior of the chamber.

Combustible accessory equipment used in decom-
pression chambers shall be kept to an.absolute
minimum.

Decompression chamber pressurization and ventila-
tion system. .

The primary pressurization system for a hyperbaric
chamber shall be of sufficient capacity to allow
pressurization to a depth of 33 fsw within one

minute under actual working conditions.



8.2.2

8.2.4

8.2.7

The system shall be capable of ventilation at a
rate of 4 acfm per occupant at depth in an air
breathing atmosphere.

A chamber used for pressurizing personnel shall
have tow independent and separate sources of air.
One air source shall be independent of primary
electrical power. The secondary source may con-
sist of a low pressure air compressor powered

by an internal copbustion engine or generator
system or ahigh pressure air storage system.

An emergency 6r secondary system shall be of
sufficient capacity to pressurize the chamber to
165 fsw and ventilate the chamber for 1 hour in
accord with the specified minimum ventilation rates
for one patient and one attendant.

The emergency or secondary air supply system shall
be periodically activated to insure workability

of the equipment in an emergency. The préssure

of the high pressure storage system shall be
periodically checked and must be retained within
10% of the total capacity of the sytem.

The air intake of compressors used for pressurizing
and ventilating hyperbaric systems shall be main-
tained in the same fashion prescribed for diving
COmMpPressors.

Hyperbaric chamber air supplies shall be periodi-
cally analyzed to insure that the air is within

the limits designated for diving in this standard



8.4

and a record shall be maintained of all tests.
Decompression chamber maintenance.

Hyperbaric chambers shall be maintained free

of refuse, discarded materials, grease, dirt
and unnecessary equipment at all times.

Chamber depth indicators (gauges) shall be dead
weight tested or calibrated against a master
reference gauge every 6 months, whenever the
chamber is moved,for whenever a malfunction is
suspected and.calibration sheets shall be main-
tained on file and correction tags or labels
attached to the gauge.

Treatment tables, treatment gas appropriate to
the diving mode, appropriate first aid supplies
and timekeeping devices shall be available at

the chamber station.
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9.1

9.1.1

9.1.1.1

9.1.1.2

9.1.1.2.1

9.1.1.2.2

9.1.1.2.3

9.1.1.3 |

9.1.1.3.1

9.1.1.3.2

9.1.1.3.3

9.1.1.3.4

9.1.1.3.5

9.1.1.4

9.1.1.4!.1

9.1.1.4.2

9.1.2

Recordkeeping Requirements

Personnel records. Personnel records shall be

maintained by the employer.

Personnel records shall contain the following
information:

Complete personal and employment history of
all divers and diving support personnel.
Technical training records including:

Federal service qﬁglification certificates;
Diving school bertificate of completion; and/or
Employer training program completion statements
or equivalent of proof of competency.

Field experiepce records including:

Employment records;}

Written statements from other employers;
Written statements from commanding officers or
diving officers;

Field operation records; and/or

Individual personal diving records.
Proficiency dive records including:

Company field operations records; and/or
Federal service operations records.

Personnel records shall be retained for a
minimum period of 5 years after termination of

employment.



9.2.1

9.4

9.5.1
9.5.1.1

9.5.1.2

9.5.3

Medical records.

The examining physician shall provide a complete
report of the medical examination and associated
tests to the employer.

The medical records shall be retained by the
employer for a minimum of 5 years.

Diving records (Section 5.4.3) shall be retained
by the employer for a minimum of 1 year, except
5 years where there has been an incident of
decompression sickness.

Decompression.brocedure assessment evaluations
shall be retained by the -employer for 5 years.
Diving equipment inspection, testing, maintenance,
and repair records shall be retained in accord
with the following unless otherwise specified: -

Helmets and masks.

Specification and test procedures supplied by
the manufacturer shall be maintained on file
for each unit.

A record of all test, modifications, and main-
tenance shall be maintained for each unit.
Pressure test records shall be maintained for
all breathing air hoses and fittings (Section
7.3.3.4.2).

Records shall be maintained on all compressors

maintenance and repairs (Section 7.3.1.9).



9.5.5

9.6

9.6.1

9.7

9.7.1

Records shall be maintained on all gauge cali-
brations and correction tags attached to the
gauge (Section 7.3.4.3 and 6.3.6.2).

Records of all decompression chamber pressuri-
zations, maintenance, tests and repairs shall be
maintained for a minimum of 5 years.

Accident recording and reporting.

The employer shall record and report occupational
injuries and illinesses in accordance with require-
ments of 29 CFR Part 1904.

The employer éhall record the occurence of any
diving related illness which requires any dive
team member to be hospitalized for 24 hours or
more, specifying the circumstances of the
incident and the extent of the injuries or
illnesses.

Records of hospitalization shall be retained for
five years.

Availability of records.

Upon the request of the Assitant Secretary of
Labor for Occupational Safety and Health, or the
Director, National Institute for Occupational
Safety and Health, Education and Welfare or

their designees, the employer shall make available
for inspection and copying any record or document

required by this standard.

-
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Upoﬁ request of any employee, former employee
or authorized representative, the employer shall
make available for inspection and copying any
record or document required by this standard which
pertains to the individual employee or former
employee.
After the expiration 3ﬁf/;e retention period
of any record requ; éﬁ to be kept for 5 years,
the employer shall ﬁorward such records to the
National Instltdké fa} Occupatlonal Safety and

V4
Health, Department of Health Education, and
Welfare. f’ .'E
In the event the employer ceases to do businesg/
@he successor employver shall receive and retain
all dive and employee medical records required
by this standard@jﬁ:
If there is no suéébssorfemployer, dive and
employee medical rec@rés shall be forwarded to

the National Instltute for Occupational Safety

/
and Health, Depaﬁtmentkpf Health, Education

Y |

and Welfare. H



APPENDIX A

CONDITIONS WHICH RESTRICT OR DISQUALIFY AN INDIVIDUAL FOR

DIVING AND EXPOSURE TO HYPERBARIC CONDITIONS

The following disorders are considerd as a basis for absolute

disqualﬂfication for occupational exposure to diving or

hyperbaﬁic conditions:

Epileptiform disease.

Chronic inability;to equalize sinus and/or middle
ear spaceé. ;

Cystic, obstructive, cavitary, or restrictive
disease of the lungs.

Seriously impaired pulmonary function.

Significant central nervous system disease.

Cardiac adnormalities (e.g. pathological heart
block, wvalvular disease, intraventricular
conduction defects other than isolated right
bundle branch block, angina pectoris, arrhythmia,
coronary artery disease).

Malignancies (active) unless treated and without
recurrence for 5 years.

Psychotic disorders.

Chronic alcoholism.

Drug addiction.

Significant hemoglobinopathies.




The fol%owing conditions or disorders may restrict, limit,

or disqualifiy an individual for occupational exposure to

hyperbaric conditions depending upon severity, presence

of residual effects, response to therapy, number of occurences,

diving mode, or degree or duration of isolation:

Diabetes.

Obesity.

History of serious neurological decompression
sickness. -

Conditions requirihg continuous medication for
control.

Frequent fainting spells.

Peptic ulcer disease.

Visual acuity deficits.

History of seizure disorder other than early

febrile convulsions.
Pregnancy.
The following conditions or disorders may be a basis for

temporary restriction or disqualification from occupational

diving or exposure to hyperbaric conditions:

Acute alcoholism and/or drug intoxication.

Acute gastrointestinal syndrome.

Acute infections (e.g. skin, upper respiratory, ear).

Recent incident of decompression sickness or
pulmonary barotrauma.

Perforated typmpanic membrane.
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