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P REFACE

The purpose of th's report is to provide a basis for
development of safety and health standards for scientific/
educational divers and to provide helpful guidelines to
colleges, universities, and research agencies for preparation
of regulations in scientific/educational diving operations.
It is not intended that provisions in this report are to
supercede any governmental regulations, present or proposed.
Rather, the report represents the synthesis of our exper'ence
and zeseazch over the last 11 years at the University of
Michigan and Michigan Sea Grant.

This report nust not be interpreted as identifying a
need for federal or state regulation of scientific/educational
diving operations nor suggesting that scientific/educational
diving operations are presently conducted in a manner 'ncon-
sistent wi.th accepted safety practices.

To the contrary, the scientific/educational diving
community historically has an excellent safety record.
?resently, most colleges, universities, and resea ch organi-
zations sponsoring diving operations have specific standards
and policies to protect the health and safety of their divers.
These are more or less community concensus standards with
variations for local environmental conditions, personnel
requirements, regional diving practices, and so for h.

This x'eport is intended to provide colleges, universities,
and research organizations with a zelatively compr hensive
summary of scientific/educational community diving standards
and policies, We hope that. many institutions will find it a
useful basis for development of local standards appropriate to
the geographic location, diving modes, regional diving practices,
operational requixernents and so fortn. This report can not
necessarily be interpzeted. as the collective opinions of the
entire scientific/educational diving community.

Lee H. Somexs, Ph.D.

Martin J. Vemiroff, M.D.



I JTRODL'CT RON

Persons involved in underwater diving operations are
subject to certain occupational risk. En order to orotect
individuals from unnecessary injury or unacceptable risk,
certain standards of medical fitness, operational procedures,
and equipment must be recognized and applied. Such standards
must mainta'n tne rigidity and specifics required for adequate
protection of the individual diver. However, they must not be
so "unreasonable" as to prohibit underwater work from an eco-
nomic and operational requirement standpoint.

Recreational scuba diving
Recreational scuba diving instructor
Search, rescue, and related public safety diving
Experimental diving involving human subject
experimentation and diving apparatus/procedure
research
Scientific/educational diving involvi.ng primaril;,
but not exclusively, marine environment research
Shallow-water inland or inshore comme cial diving
Deep water or offshore saturation d'ving
Scientific saturation diving
industrial saturation diving
Military diving

1 !
2!
3!
4!

5!

6!
7!
8!
9!

lo!

Xt is likely that 2 or more of the above categories might
be addressed in the same standard. However, wi.th the wide
differences between tnese categories it would be 'nappropriate
and arbitrary to address all categories of civ'l'an diving
under one general standard. The diving mode and philosophy of
one group may be so completely.dif erent from that of anothe"
that the presentation of a standard based primar ly on the mode
and ph'losophy o the one group may actually prov ce a basis
for erosion o the community consensus standard of safe diving
practices of the other group s! ~

Diving technology is a rapidly expanding science, and the
variations in techniques and task complexity exper~ enced through-
out the industry are vast. For many years industry, standard
committees, federal agencies, scientific/educational groups,
diver's associations, and so forth have studied and assessed
regional differences in diving practices, personnel requirements,
and equipment. Zn addition to regional differences in diving
practices, personnel requirements, and equipment, there is a
significant difference in these same categories between dif erent
div'ng "groups" or "activities." Although all divers do work
in the marine environment and are subject to tne same inherent
physiological effects of exposure to hyperbaric conditions,
there is a vast difference in the extent of exposure, task
complexity, and philosophy between the various groups. Can a
single "standard." be applied to all underwater workers'? Our
experience suggests not. The various diver/operational categories
that currently appear to be significantly different include:



Consequently, this report is limited to:  l! diving
in scienti ic educationaL situat'ons, �! operations con-
ducted at any location under the auspices of colleges,
universities, or research organizations, and �! shallow-
water diving operations in which the diver's .working
depth does not exceed 220 fsw and compressed air is the
primary breathing gas.



BACKGROUND JD EiVFCR~TZON

The most recent activity in the development of
occupational safety and health standards for diving was
initiated on 8 August 1975 in a petition by the United
Brotherhood of Carpenters and Joiners of Amer' ca, AFL-CZO,
presented to the Secretary of Labor. This petition stated
that a situation of grave danger existed within the diving
industry and urged that an emex'gency temporary standard
be issued with respect to diving operations to protect
exposed employees. Hearings followed and an Fmergency
Temporary Standard  ETS! was issued on 15 June 1976  Federal
Register, Vol. 41, Vo. l16!. This standard encompassed
divers in all employments including scientific/educational
diving. Diving contractoxs filed suit in the U.S. Court
of Appeals of the Fifth Circuit and an indefinite stay
of the ETS was 'ssued on 11 August 1976 pending a final
decision on the validity of the agency's  OSHA! action.
The ETS was not infozced by OSHA.

A proposed pezmanent standard fo" Commercial Diving
was published on 5 iIovembez 1976  Federal Register, Vol.
41, Vi o. 215! and public hearings were scheduled in New
Orleans during December 1976 and January 1977. A total of
81 individuals appeared at the hearings as witnesses
representing virtually all facets of the diving community
and supporting groups.

Based on a review of the record of the hearings plus
numerous ii ems of information. submitted to OSHA, a final
standard. for Commercial Diving Operations was iss"ed on
22 July 1977  Federal Register, Vol. 42, No. 141! . This
standard is to be effective on 20 October 1977, except for
pxovisions where decompression chambex's or bells are required
and such equipment is not yet available, employers shall
comply as soon as possible thereafter but in no case 'ate
tnan 6 months after tne effective date of he standard..
Scientific/educational diving operations are specifically
covered by this standard. For further background informa-
tion on OSHA involvement in commercial diving standards
consult the Fedezal Register, Vol. 42, iVo. 141; Vol. 41,
No. 215, and. Vol. 41, No. 116.

Despite the fact that the exist'ng OSHA standard applies
to all employed divers, a large number of scientific/educational
divex's agree that the law needs to nake more sophisticated
distinct'on. They feel. that OSHA as it stands does not
represent the concensus opinion of the entire diving cora-
munity. This report was designed, in part, to address this
deba e.



The OSHA standard is a comme cial diving standard where
the surface-supplied diving mode is primarily usea and the
task complexitv and risk exposure are extremely compared
to those of other diving groups. There are, in our opinion,
fundamental weaknesses in personnel requirements and ape
ational pzactices as well as unnecessary and unreasonable
requirements in other areas. Although the entire case will
not be presented here, we agree tha there is a sound basis
for variances especially for scientific/educational d' ving.

The Department of Labor has only recently become in-
volved in the development of heal n and safety standards
for diving. The American National Standards Insti ute Z-135
Committee activities beqan early ' n 1968 under the sponsor-
ship of tne !|azine Technoloqy Society's Committee on .'lan's
Underwater Activities. Work continued an the development
of commercial diving standards until 1973 when, for a nurr2er
of complex reasons, work temporari ly ceased. ln 1975 a
committee of the Association of D' ving Contractors rev'ewed
the drafts of the Z-135 standards and published its lianaal of
Safe Practices in Commercial Diving O"erations based largely
upon the Z-135 work.

The Z-135 project was reorganized in 1974. Both OSSA
and the United States Coast Guard gave general encouragement,
particula ly citing the importance of AVSI industrv consensus
standard techniques. At the time of reorganizat'on both
labor  the Carpenter's Union! ar.d div'ng management took a
positive and supportive position. In 1976 and early 1977
the re-constituted AVSI Z-135 Committ e combined previously
proposed s"andards 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 oart from testimony given at the OSSA Public
Hearing on American Diving S .andards by Capt. W.r . Searle,
U.S.N.  Bet!, December 1976 at New Orleans.

It should also be noted tha" historically the vaz ous
procedural manuals of the United States Navy have provided
a basis for many of the standards of safe diving prac ices
w' thin the c=vilian diving community. !however the scope
and magnitude of commercial diving has changed so radically
during the last decade, most ' ndustrial author' ties agree
that the U.S. Navy standards and procedures, in tnemselves,
are unacceptable for applicat'on, 'n their entirety, to
today's commercial diving operations.



The scientific/educational diving communi r has operated
under community consensus standards for nearly two decades.
Scientific/educational applications of scuba diving developed
extensively at the Sczipps Institution of Oceanography,
University of California in the 5,9SO's. Althougn several
colleges, universities, and zesearch agencies used diving
to varying degrees in their programs, Scripps, under the
early leadership of Conrad Linbaugh and, later, James R.
Stewart, took the lead ir. scientific diver training,
certification and the development of health and safety
standards for scientific/educational divers. The University
of California's The Universit Guide for Divin Safet has
served as a basis or the deve opment o numerous diving
safety programs at colleges, universities, and research
agencies throughout the country. This publication is
periodically reviewed and revised by University of California
campus Diving Officers and Environmental Health and Safety
Officers. On 27 Narch 1973 representatives of diving safety
hoards and committees of 10 major institutions participating
in scientific/educational diving met at he University of
Nashington in Seattle to discuss University diving safety.
At tnat meeting it was a consensus agreement that the Univer-
sity of California standards foz scientific/educational
scu"a diving safety would continue to serve a.s a primary
basis for scientific/educational diving prcgzams throughout
the country. A significant number or institutiors do presently
adhe e to these standards with. certain modifications for
regional and operational variations in diving. The Univer-
sity of l4iami developed a specific diving training and
safety standard. which differs in specifics out agrees in
concept with that of the University of Cali oznia. The
National Oceanic and Atmospheric Administrat'on operates
uncer a separate and distinct standazd specifically developed
for that agency's scientific divers.

Clearly, the scienti ic/educational community has and
adhezes o specific and riqid diving health and safety
standards. The success of these standards is evident by the
historically l,ow accident rate in scientific/educational divi..g
operations.



STANDARD PREPARATION

The University of Michigan researchezs are well aware
of the problems involved with both inshore and offshore
diving operations. An active diving procram including
nyperbar'c chamber opera ion, lake and ocean diving operations,
diving research., saturation diving and related activities
has been conducted at the University since l966. In
addition to standard scuba used hy many scientific/educational
divers, surface-supplied diving apparatus of the type
commonly 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 relative'y comprehensive understanding o reseaxch
diving, the authors made constant efforts to objectively
evaluate various existing standards.

Sources of Information

As previously stated there are considerable variations
in diving techniques, task complexity, and wo king environmen s
thx'oughout the diving industry. Consequently, data for this
project were collected from a variety of sources. Needless
to say, the Department of Labor's Occupationa' Safety and
Health Administration Emergency Temporary Standard for
Diving Operations  Federal Registez, Vol. 41, No. 116!, the
Proposed Commercial Diving Standards  Federal Peg'ster, Vol.
41, No. 215! and the Commercial Diving Operations Occupational
Safety and Health Requirements  Fedexal Register, Vol. 42,
No. 141! provided a substantial amount of information used
in tnis repoxt.

!n addition to the various OSHA proposed standards,
the OSHA/U.S. Coast Guard public hearings on the proposed
standazd held in New Orleans on December 16-21, 1976 and
January 10-14, 1977 provided extensive insight into he
views and opinions o offshore and shallcw-water divers,
diving contractors, large corpoxate and small business
employers, instructoxs, marine scientists, hyperbaric
physiology and medicine specialists, equipment specialists,
and other interested part' es. These hearings and the
!nteznational Diving Symposium "77" provided an excellent
oppoztunity to interview numerous divers, contractors,
equipment specialists, and others.



Dr. Somers served as a member of the American National
S tandards Ins t' tute/Marine Techno logy Socie ty 2-135 Commi ttee
on Safety in Commex'cial and Pxofessional Diving Operations.
Data from notes made during these committee meetings and
various draft standards pzovided considerable insight into
the opinions of contractors, labor, and other authorities.
It should be noted that the collective opinion of this
group of authorities did differ significantly in some areas
from that of OSHA.

Scientific/educational diving community standards
were taken, in part, from documents provided by the University
of California, University of Miami, University of Washington,
Texas A & M University, and the Universi y of Mich'gan. These
documents contain the health and safety standards enforced
at the respective universities.

In addition to OSHA, the current 2-135 Committee, and
interviews, the following publications were also reviewed:

Association of Diving Contr.actors, "Manual of Safe Practices
in Commercial Diving Operations"  New Ozleans: Asso-
ciation of Diving Contractors, l975!.

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
York: Compressed Gas Assoc'ation!.

Compressed Gas Association, "Suggestions fox the Care of
High-Pressure Air Cylinders for Underwater Breathing",
Pamphlet No. P-5  New York: Compressed Gas Association!

Compressed Gas Association, "Compressed Air for Human
Respiration", Pamphlet No. G-7.0  New York: Compressed
Gas Association!.

Compressed Gas Association, "Commodity Specification fax
Air", Pamphlet No. G-7.1  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
for Maritime Employment Volume 37, No. 203, Part 11, 1972!

Federal Register  Department of Labor, Occupational Safety
and Health Standards, Vol. 37, No. 202, Part 11, 1972!

Federal Register  Department of Labor, Occupat'onal Safety
and Health Administration, Safety and Health Regulations
for Construction, Vol. 37, No, 243, Part ll, 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 Z-135
Committee �972!.

Graziano, R., l"ariff No. 27: Hazardous Materials Regulations
of the Department o Transportation:  ' 973! .

Hughes, M., "Diving Procedures Standard", Preliminary
Recommendations of the American National Standards
Institute Z-135 Committee �971! .

Interstate Electronics Corporation, "Qceanics Div' sion
Diving Manual",  Anaheim, California. Inters ate
Electronics Corporation, 1971! .

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

National Oceanic and Atmospheric Administration, "NOAA
Diving Manual"  Washington: U.S. Government Printirg
Of ice, 1975! .

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

Oregon State Univers'ty, "Diving Guide"  Portland: Department
of Oceanography, Oregon State Un'versity, 1971!.

Schroeder, W. and W. Fife, "University Guide for Diving Safety",
Sea Grant Publication Vo. -AMU-SG-70-602  College Station,
Texas: Texas A & M Univezsity, 1970! .



Somers, L., "Diving Safety Bulleti~", Technical Report 4
 Ann Arbor: Sea. Grant Program, .he University of
Michigan, 1971!.

Somers, L., "Research Diver's Manual", MICHU-SG-71-212,
Technical Report No. 16  Ann Arbor: Sea Grant Program,
The University of Michigan, 1971!.

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 of 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
Zmployment  Salem, Oregon: Workman ' s Compensation Board,
1972! .

Stewart, J., "Procedures for Shipboard Diving and the
University Guide for Diving Safety", IMR TR-23, Sea
Grant Publications No. 15  La Jolla, Calif ornia:
Scripps Institution of Oceanography, 1371!.

University of Miami, "Diving at RSMA's: Policy and
Regulations"  Miami: University of Miami!,

University of Southern California, "Diving Regulations",
 Los Angeles: Santa Catalina Marine Biological
Laboratory, University of Southern California, 1973!.

University of Washington, "Guide for Diving Safety and
Interim 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 Print' ng Office,
1970! .

U.S. Navy, "U.S. Navy Reccmpression Chamber Operator's
Handbook", NAVSHIPS 0994-014-50l0  Washington, D.C.
Department of the Navy, 1973! .

Format

The format used in tne presentation of this standard
differs from that used by OSHA or A.'JSI/MTS Z-135. This standard
consists of the following sections:

Section 1: Purpose, Scope, and Application
Section 2: Def initions
Section 3: Personnel Qualif ica icns!Requirements



Equipment requirements for self-contained air diving, surface-
supplied air diving and decompression chambex.s wexe separated
i.nto separate respect've sections instead of having one
section on equipment. Many groups will use shallow-water
scuba diving exclusively and have no need or the sections on
surface-supplied diving ox decompression chambexs. The
separation of diving modes is less confusing and more
convenient.

Where possible the wording used by OSHA in. the final
publication of the Cammex'cial Diving Operat'ons Occupational
Safety and Health Requixement was incorporated into this
standard. In some areas the specific wording from px'oposed
standards of the AiVSI/MTS Z-135 Committee was used.

Section
Section
Section
Section
Section
Section

4:

6.
7:
8:
9:

Medical Requirements
General Operations Requirements
Self-Contained Air Diving
Surface-Supplied A' r Diving
Decompression Chambers
Recordkeeping Requirements



DISCUSS IOiV OF DIVING STAVDARD

Pur ose, Scope and A nlication

The 22 July OSHA Commercial Diving Operat'ons Standard
specifically applies to diving and zelated suppcxt cperat'ons
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. Spec'fic
exclusions have been provided where the natuze of the diving
operations is such that inclusion in this standard would be
inappropriate, or where the safety and health of divers is
governed by rules or regulations of another federal agency.
The three exclusions ax'e:

Instructional diving uti'izing only open-c'rcu't
compressed air scuba within tne no-decompression
limits;
Search, rescue, and elated public safety div' ng
by or under the control of a governmental agency; anc
Diving governed by the Protection of Human Subjects
regulations of the Department of Health, Education
and Welfare,  HEW! or equally effective rules oz
regulations of another federal agency.

�!

Earlier vexsions of the OSHA standard excluded scientific/
educational divers whose operations utilized open-circu' t
compressed air scuba and were conducted with'n the no-decom-
pression depth-time limits. In addition, no dist'nction was
made between the shallow-water 'nland cz inshore diving
operations and the deep-wa er offshore diving operations.

The Occupational Safety and Health Aaministration
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. 6S5. United States scientific/educational
divers operating in foreign watezs may be subject to
regulations or standards imposed by foreign govexnments,
Howevex', in many incidences there are no suitable standards
enforced. Consequently, standards should be extended to cover
such situations so that the scientific/educational divers
are protected by a standazd equivalent to those imposed
within United States waters. This is extremely important in
the Great Lakes since U.S. research divers may easily operate
in Canadian waters. An organization or diver could
"technically" ignox'e the United States OSHA standard on
a basis of statutory jur'sdiction and thus endanger the
health and safety of the diver.



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 dif.er
measuzably from those of commercial diving  p. 37655, Federal
Register, Vol. 42, Uo. 141!." It was further stated that
"no valid distinction can be drawn between commercial diving
and that performed by the excluded groups  scientific/educational
divers!, because divers in both groups are employees, both
work in the same inherent hazards and physiological e.fects.
Zt has been stated that scuba diving is at least as hazardous
as surface-supplied diving  p. 37654, Federal Register, Vol.
42 go. 141!."

In our opinion scientific/educational diving operations
shoul.d be excluded from the present OSHA Commercial Diving
Operations Standard  Part l910 of Title 29 of the Code of
Fedezal Regulations, Subpart T! . We draw this conclusion
from the following information:

1! Based on data provided by Glen angstrom, Ph.D., of
the University of CaJ.ifornia,, Los Angeles Sea Grant
Diving Safety Research Project   20 October 1976,
personal communication! the acciden rate in
scientific/educational diving is not sufficient
to warrant the imposing of rigid and, in some
cases, unreasonable or unjus ifiable standards
by OSHA. During the period of 1965-1975 14 colleges
and 28 other scientific and research agencies
documented 241,01I. research dives, 19,609 training
dives, 460 decompression dives and 1',597 recreational
dives with only 4 significant 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 infec ions, cuts and abrasions,
and so forth were not. documented.

2! The present OSHA standazds impose some requirements
that seem unjusti.fiable and unreasonable to the
scientific/educational communi y. Mandatory com-
pliance will, in many instances, result in alternative
actions such as cancellation of research projects
vital to the study of the marine environmer.t be-
cause of unacceptable logistical and economic
burdens; severe limitations on the development a.r.d
advancement of scientific/educational Giving; and
forcing researchers to pursue in-water research
activi ies "or.-their-own-time" techn'cally our,side
of their scope of employment thus circumventing
both existing local agency/universi y standards
and OSHA standards and thus const' tuting potential
uncontrollable 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.

In contrast to commercial diving operations the
location and subsequent environmental conditions
are not generally determined by tne particular
task and the diving operations are not genera.lly
conducted under adverse environmen al conditions.
The scientific/educational diver can select botn
the task and environmental conditions consistent
with his/her training, physical condition, and
experience. For the most part, scient'fic/educa-
tional diving task assignments and environmental
exposure are rigidly controlled by the university,
agency, or individual diver.

ln contrast to the surface-supplied diving mode
oriented philosophy of the comrrercial div'ng
community, the scientific/educational diver is
oriented toward a scuba diving mode philosophy.
Consequently, procedures and standards tnat are
deemed unsafe or unreasonable by the "commercial"
diver, and in fact may constitute significant
hazard in commercial diving, are readily accepted
as "safe pract' ces" hy the scuba-orier.ted "scienti-
fic/educational" diver. On the other hand, line tending
single scuba diver is, for the most part, considered
as an unacceptable ard unsafe practice by many
scientific/educational divers. On the other hand,
commercial divers often line tend. single scuba
divers.

With very few isolated exceptions, scier.tific/
educational divers do not use construction tools,
handle explosives, or use welding or burning equipment.

Scientific/educational diving operations are shallow
water oriented. Of 241,011 dives reported in the
UCLA study previously mentioned, 212,538 dives  91.2%!
were conducted in depths of 60 fsw or less. Only
460 �.194! involved decompression.



8! Because of the nature of underwater scientific
invest' gation, the scientif ic/educational diver
is rarely exposed to adverse sea states, great
depths, or heavy work loads, some or all of which
are common to tne great majority of commercial
diving operations. Vndezwater observatio~ is
probably the primary task of a scientific/educational
diver and underwater observation demands optimum
environmental conditions.

9! The scientific/educational diver, with few ex-
ceptions, is not employed as a diver. He/she
is employed as a scientist, researcher, or scientific
technician. Diving is secondary to the primary
job description.

10! The scientific/educational diving community has
operated under explicit, self-imposed diving
regulations or standards for over two decades.
Most universities, colleges, and research. agencies
engaged in significant diving operations enforce
published and proven standards. Many have di,v' ng
safety control boards or committees and diving
safety officers or coordinators. Many base theiz
standards and diving programs on those developed
and continuously up-graded by the Vn'versity of
Cali ornia. 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 consensus standards ' s evident, in part,
by the very low accident. rate in scienti ic/educa-
tional diving operations.



Definitions

The list of definitions for the stancar is relatively
extensive. The purpose in providing definit' ons is to clarify
the intent of specific terms as used in substantive provisions
of the standard. En some cases, the same word or term has
a different meaning, depending upon geographic location or
segment of the d'ving community using the term. For example,
'live boating" in commercial diving refers only to a surface-
supplied diving practice where a diver is working from a
vessel which is underway. On the other hand, the scientif'c/
educational divez uses "live boating" in the context of a
scuba diver towed behind a boat on an underwater d' ver's
plane or shot line.

The definitions will aid the many reviewers who are non-
diving scientists, government officials, university officials,
and members of the general public and are not familiar with
diving terminology . Tn addition, many scient' fic/educational
divezs now subject to OSHA standards are completely unfamiliar
with commercial diving terminology.

Personnel Qualifications

Unlike the sc'entific/educational diving community,
the commercial diving community does not appear to have a
common standard of training or personnel advancement on
a basis of experience. The Z-135 Committee has prepared
a protocol for training, diving proficiency and ield
experience. Unfortunately, at this time there is signi-
ficant dissatisfaction with this portion of the Z-135
standard. In this report guidelines for pezsonnel training,
qualificat'on advancement and task assignment are, in part,
taken from those used for years by the University of California.

Medical Requirements

The medical examinat'on is an important aspect of d'ving
health and safety. We support the requizement for the annual
medical examination. The contents of the annual examination
have been mod' fied slightly from that required by OSHA.

One of the major deviations fzom the OSi& 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. This is acceptable or larger
firms witn relatively stable groups of diving employees,
However, this is a very difficult and often unreasonable
requirement for many univezsities, colleges, or research
agencies. Zt is virtually impossible and impractical to



expect an agency or institution to arrange for and bear he
cost of examination for all employees or student employees
who dive on a limited basis. Zn this case we feel that it
is the responsib' lity of the diver or student to bear the
cost, in part or total, for the medical examination. iVatur-
ally, this does not prohibit an institution or agency from
providing examinations to employees or other personnel at
no cost.

The medical requirement tests which appear in .his
standard are basic examination requirements. The chest
x-ray is necessary to detect gross pulmonary abnormali ies
and physicians are encouraged, at their discretion, tc use
pulmonary function evaluations. The stand.ard EKG identifies
certain cardiac abnormalities not detectable by auscu'tation.
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 tne standard are to be ef ective. Unfortunatelv,
the level of hearing degradation that is considered dis-
qualifying is not defined in either the OSSA ox' Z-135
standards. This is an area worthy of further study,
Eventually this w'll have to be defined.

A visual acuity test is necessary since vision may
be relevant to job performance. As in hearing, the level
of 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 professional
examination and poss'ble corrective measures. Vision is
critical for safety, especially when working at he dive
station as a tender, supervising overhead lifting, or ror
scuba divers on the surface. On the other hand, the diver
working in poor visibility waters common to the Greeit Lakes
would generally not find visual deficiency restricting.
Zt is more vital that surface support personnel have
adequate visual acuity. A color blindness test has been
indicated because color coding is commonly used for p'ping
and hose markings. Although not disqualifying in itself,
the person-in-charge must be aware of color perception
deficiencies so appropriate work assignmen s or adjustments
can be made.

Blood and urine tests are important because some
conditions such as anemia and diabetes are generally detected
this way. D'abetes can produce unconsciousness; anemia reduces
work capacity and therefore leads to fatigue and exhaustion.
A white blood count is an indicator for ac te infect'ons. T..e



sickle cell 'ndex text for hemogloblinopathies is included.
Abnormal hemoglobins produce sickling under conditions
of hypoxia, wnich causes blockage of blood vessels through-
out the body and injury to many organs and tissues; exposure
to low oxygen partial pressure might precipitate a sickling
cri.iS,, 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. We suggest that many of
the above tests be left to the discretion of the examining
physician.

Although there is considerable concern regarding the
qualifica.tions of examining physicians, the use of several
physicians to obtain a qualification to work by majority
rule as indicated in the OSHA standard appears to be an
unacceptable practice. The OSHA regulation states,

If the examining physician has recommended
a restriction or limitation on the dive
team member's exposure to hyperba"ic
conditions, and the affected employee
does not concur, a second physician
selected by the employee shall render
a medical opinion on the nature and
extend of the restriction or limitation,
if any.

If the recommendation of the second
opinion differs from that of tne
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 with the medical opinion
of the third physician unless the
employer and employee reach an agree-
ment, which is otherwise con.sistent
with the recommendation or opinion
of at least two of the physicians
involved.

Nothing in this procedure shall be
constructed to prohibit either a dive
team member from accepting, or an
employer from offering, an assignment
which. is otherwise cons'-stent with at
'east one medical opinion while a
final determination on the employee's
fitness is pending.



Certainly, it is acceptable for the physician or exam'nee
to request consultation with other experts n the field
of diving medicine. Realistically however, any d' ver can
probably find a physician who will qualify him/her to dive,
For example, it would not be at all difficult to .ind two
"less-informed" physicians that, would allow a pregnant woman
to continue diving throughout most of the term of pregnar.cy.
Yet, in the opinion of many authorities this constitutes
an unacceptable risk to both the woman and tne unbor~ child.
Although this is probably not a problem for the commercial
diving community, it is a definite consideration in othe
employments such as the scientific/educational diving com-
munity. Znciden ally, we have included pregnancy as a tern-
porary disqualification.

General O erational Recruirements

The general opexational xequirements of this report
parallel thOSe Stated by OSHA With SOme mOci.iCaticnn. 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 history
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 texts
and, company mar.uals have appropriate lists of first aid
supplies.

3! Mouth-to-mouth resuscitation is as good as the use of
a resuscitation bag. It takes special training and practice
to use the bag correctly and effectively.

4! The requi ement 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 px'obable recovery with minimum residual damage
and serious permanent impairment.

5! The OSHA regulation specifically states that the use
of the international code flag "Alpha" is to be used as
a warning signal. On the other hand, the State of Michigan
requires use of the American diver's flag by law. Th's is
not unusual. Most U.S. boaters will not know the significance
of the "A'pha" flag.



6! The requirements for overnead lifting operations,
underwater electrical equipment, and hand-held power tools
and equipment, have been supplemented with information from
the Z-135 Committee standard.

7! All live boating practices have been placed under the
in-water procedure section instead of being included as a
separate section as in the OSHA standard.

8! The lying after diving requirement is more rigid than
the OSHA requirement.

Self-Contained Air Divin

Self-contained underwater breathing apparatus  scuba!
is used extensively in scientific/educational diving. For
purposes of this standard only open-circuit scuba utilizing
compressed air breathing medium is addressed at present.
However, one must, keep in mind that several types of
recirculating pure oxygen and mixed gas scuba are used in
scientific/educational diving . The topic of mixed-gas
scuba diving will require additional study and preparation
of specific regulation beyond the scope of this standard.

The OSHA standard states a specific depth limit of 130
fsw for scuba div-'ng. This is the limit gene ally recommended
for recreational d' vers. The U.S. Navy �973! also specifies
130 fsw as the maximum working limit for scuba. On the other
hand, MTS/ANSI Z-135 Committee  January 1977! approved a
maximum depth limit of l90 fsw for open-circuit ai" scuba
d- ving . The University of Miami authorizes diving up to
depths of 240 fsw on compressed air. In a letter to the
Docket Officer, Technical Data Center � December 1976! Mr .
Stuart McCormick, Diving Officer, and Dr. Warren Wisby,
Associate Dean, state "that of the 4735 dives conducted in
the past five years in depths ranging from 10 fsw to 240
-sw there have been only four divirg accidents; three occurred
36 hours after decompression from a saturation dive, and one
occurred a.fter a non-decompression repetitive dive to 90 sw.
None of the accidents resulted in any residual injury. Of
these 4735 dives, 1.322 �7.8%! were decompression dives.
THERE WERE VO CASES OF DECOMPRESSION ILLNESS ASSOCIATED
WITH ANY OF THE DECOMPRESSION DIVZS, excluding saturatior.
diving." The saturation dive depth in the above was, to our
knowledge, approximately 50 fsw.



Dr. Glen Egstrom, Professor o Kinesiology and UCLA
Qivir g Officer of Physical Education, supplied us with data
collected from 42 scientific and research agencies for the
years 1965-1975. This work was completed under the auspices
of the University of California, Los Angeles Sea Grant
Diving Safety Research Project. Of 241,000 scientific/
educational dives logged, 3532 �.47'4! were in. excess of
130 fsw and 460 �.19%! involved decompression. Only 4
pressure related accidents were reported which included
2 cases of decompression sickness and 2 deaths- The deaths
included. one sux.face drowning and one diver with a possible
co~genital defect.

inst, if not all, of the above mentioned dives were
conducted using open-c'zcuit air scuba. In light o these
limited. but impressive figures, one may subjectively conclude
that "imposing a stzinqent depth limit or. scientific/educational
scuba diving" is unjustified. Naturally, these figures do
not represent he sum total of all scienti.fic/educational diving
in the United States nor do they include all of the accidents.
However, oux' experience indicates that they are "representative."
The UCLA data show an incidence of l,l deaths pez 100,000
exposures in scientific/educational diving, Depth does rot
appear to be a significant factor in scienti ic/educational
divez mortality.

One must understand that the University of 4iami,
University of California, the University of Nichigan, and
many other universities and research agencies have 'mposed
strict training, qualif'cation, and px'ocedural regulations
on their divers fox' years. The progxams and divers are
very "controlled."

The recommendation of the 190 fsw depth limi or
'f' ll trained and authorized scientific/educational

sc ex mus not be construed to include approva' of
recreational scuba diving beyond a depth of 130 f sw. Pecrea-
tional scuba divers generally lack the training, zigid progxam
control, supexvision, and support facilities necessary for
deep diving authorization. Under such conditions scuha
diving beyond 130 fsw is considered an unacceptable risk.

The requirement. for a more stringent depth limit for
commercial scuba divers may well be ustified. Commercial
divers are in general less apt to use scuba and of en less
experienced in scuba diving thar. scientific/educational
divers. The commercial diver may also attempt to use scuba
in an ervizonmental or task situaticn or procedural manr.er that
is completely inconsistent with the accepted practices in the
scienti ic/educational diving community.



The OSHA standard states that scuba diving shall not
be conducted �! against currents exceeding one knot unless
line tended or �! in enclosed or physically confined spaces
unless line-tended. :n routine scuba div' ng line tending
is generally only associated with under ice diving.

Scuba divers often "drift" dive in currents with a
boat overhead, a pick-up boat downstream, or selected and.
sepa ate entry and exit points. Working or swimming against
a current in excess of one knot is not recommended. However,
the "unattached" drift diving tecnnique is a very useful
and safe technique in specific research activities and
select environments. Zf the diver s! must return to the
precise entry point, then line tended technicues may well
be appropriate. One must keep in mind. that line tending
techniques aze not commonly associated with scuba diving
and therefore indiscriminate application of a regulation
requix'ing use of a line may actually constitute a hazard.
In any case a numbez of factors control the selection of tech-
nique. The matter of line tending should be left to the dis-
cretion of the person-in-charge.

Diving in enclosed confined spaces such as underwater
caverns involves use of a lightweight safety lir.e reel d out
by the diver. The safety line is not designed to "pull
the diver back" nor is it attached to the diver; it is a
hand-neld guide line. The scuba diving community cons' ders
conventional line tended diving techniques used in surface-
suppl'ed diving to be inadequate and, in some cases, extremely
hazardous for cave diving. The community views the scuba
cave diving line technique as adequate for entry into wrecks
and underwater structures.

The OSH standard also does not fully address scuba
equipment. Scuba and associated scuba diving equipment must
meet certain minimum requirements in both mechanical furction
and maintenance. Within the recreational and scientific/
educational diving communities a common standard of selection
and ca e does exist.

For example, there is apparently no fedex'al regulation
that requires internal inspection 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 civer depth
gauges does differ from that, of the pneumofathometer used
in commercial diving. Realistic accuracy requirements
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 apolication of the line-tended scuba diver. L'ne
tending of scuba divers where a single diver is involved is
for the most part an unacceptable and, in some situations, cor.�
sidered an extremely hazardous procedure. The OSHA standarc.
"apparently" endorses 1'ne-tended scuba diving  single diver!
up to their specified limit of l30 fsw.

The American Vi ational Standards Institute � Marine
Technology Society Z-l35 Committee on Safety in Commercial
and Professional Diving Operations not only endorses line
tended scuba dives, apparently to the depth o l90 fsw,
but also suggests that a single diver can operate to the
same depth with no direct connection to the surface or
accompanying d'ver as long as a wireless communications
system and a "means of positive location" is used. Positive
location means can be interpreted as "bubbl,es breaking the
sur ace with visual sight of the diving station." Most
scuba diving autho"ities consider such practices as unacceptable.
Unfortunately, endorsement of such procedures in the OSHA
and Z-l35 standards could encourage both recreational divers
and scientific/educational divers to adopt previously
unacceptable diving techniques and procedures. A significant
safety hazard would thus exist.

Both OSHA and Z-l35 fails to address mid-water scuba
dives and open-sea or oper.-lake scuba diving. These activities
do require added precautions.

Surface Su lied Air Divin

Surface-supplied diving is cover'ed more extensively
in this standard than in the OSHA standard. iMany scientific/
educational d'vers have traditionally used scuba, and modern
surface-supplied equipment has only been introduced relatively
recently. Consequently, we consider that he scientific/
educational divers will need more guidelines than their corn-
merical diving counterparts.



Our information suggests that the limits can be extended
for diving without a chamber. i~Iost diving is shallow-water,
no-decompression diving. However, occasionally research dives
are required beyond 100 fsw and, in some cases, decompression
is required. Historically, the incidence of decompression
sickness among scientific/educational divers has been extremely
low. Very few colleges, universities, or research aaencies own
chambers. Zt seems impractical to require a chamber on
location foz one or two deep research dives, On the other
hand, the institutions that do deep diving on a routine basis
generally do orovide. chambers for the diver's protection.
We feel that some discretion must be exercised in this area,
Xf the dive location is a considerable distance from a tzeat-
ment facility, then a chamber should be available on the d've
location.

We do not feel it is necessary to discuss each element
of the surface-supplied air diving requi ements since they
parallel those recommended by QSHA and/or the Z-135 Committee.

Decom ression Chambers

A separate section has been orepared on decompression
chambers. The decompression chamber is relatively unconmon
in scientific/educational diving operations. We feel that
institutions and agencies need more comprehensive guidelines
in this area. The requirements given in this standazd are
more or less in accord with those specified by OSHA and/or
the Z-135 Committee.

Recordkee in Requirements

The recordkeeping requirements are essential for any
organization that employs divers oz sanctions, student diving.
These records are vital for health and safety statistics,
insurance purposes, and general safe diving practices, and
are recommended in this standard.
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OCCUPATIONAL SAFETY AND HEALTH STANDARD FOR
SCIENTIFIC/EDUCATIONAL DIVING OPERATIONS

Policy on DivingSECTION l:

The purpose of this standard is to provide guide-
lines which shall be considered as minim m rc asnn-
abli~ re< uxreme«ts of safety in shall w-water scien-
tific/educational diving. It is not intended
that provisions in this standard are to supercede
any governmental regulations, present or proposed.

1.2 Scone

This standard applies to every place and geo-graphic
location where diving and related operations are
carred out under the auspices of the University.

1.2.1

This standard shall apply to all University per-
sonnel who work underwater or in hyperbaric atmos-
pheres as a part of their occupation, research,
training, or academic pursuits and registered
students who work underwater or in hyperbaric
atmospheres under the supervision of University
personnel, as a necessary part of research or
instruction. They apply to all underwater and re-
lated hyperbaric activities which the University
controls because of ownership of equipment used,
location, or sponsorshio.

1.2.2

This standard applies to shallow-water diving
operations in which the diver's working depth
does not exceed 220 fsw and comoressed air is
the primary breat.iin~ ga~.

1.2.3

Th~ s standard establishes minimum requirements
for the safety of divers in scientific and
educational diving work and employments,
including training, research, and academic work.

1-2.4

Diving operations involving the use of scuba
other than open-circuit, mixed-gases, diving
bells, nabitats, saturation modes and other
specialized equipment and techniques shall
require authorization from the Diving Safety

1.2.5



Committee and a specif ic standard shall be
prepared by the Diving Safety Coordinator
or other authorized personnel to cover the
specific operation.

Specific requirements of this standard may be
waived for individuals not employed by the
University at the discretion of the Diving
Safety Committee.

A licat.ions in emergencies

An employee or student 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 employee or student notifies
the Diving Safety Coordinator and Diving Safety
Committee within 48 hours of the onset of the
emergency and extent of the deviation from the
prescribed regulation.

Administration

A Diving Safety Committee or Diving Control
Board, appointed by the University, shall be
responsible for administration of policy,
regulations, and standards pertaining to
safety in underwater and hyperbaric work.

The Diving Safety Committ.ee shall consist of
at least three members, all experienced
divers, appointed by the University.

The Diving Safety Committee has the authority
and responsibility to:

Zssue and revoke University diving certificates.



Restrict or suspend University sponsored diving
and hyperbaric activities that are considered
unsafe or fail to comply with this standard.

Establish and/or approve diver training programs
through which applicants for University diver
certification may satisfy requirements specified
by the Committee.

Approve facilities and/or individuals for inspec-
tion and repair of University � owned diving equip-
ment.

Approve new diving apparatus and techniques
proposed for use in University act.ivities.

Approve diving related hyperbaric chamber facilities
and chamber operation procedures.

Approve locations where diving may be conducted
under University auspices.

Investigate all diving accidents occurring within
University jurisdiction, coordinating reporting
thereof, and submitting reports that include
recommendations for avoidance of similar incidents
to appropriate University and law enforcement
authorities.

Establish policy, procedures, or standards as
required to control University diving activities
and to remain abreast of the lastest developments
in diving and hyperbaric technology.

A Diving Coordinator shall be appointed by the
University. The Diving Coordinator shall be a
member of the University faculty or staff, hold
a current approved diving instructor's certi-
fication, comply with the requirements for Univer-
sity diver certification to a depth of at least
l30 fsw using self-contained and surface-supplied
diving apparatus, and qualify as a hyperbaric
chamber operator.

The Diving Coordinator has the authority to or
responsibility for:

Maintenance of safety and certification standards
set forth by the Diving Safety Committee and
assuring that all diving and hyperbaric chamber
operations are conducted in accordance with the
standards of this document.



Restrict or suspend any diving or. related hyperbaric
chamber activity or the activity of any individual
that is, in his judgement, unsafe or fails to
comply with this standard. The Diving Safety
Committee shall be promptly informed of any such
action and shall, upon review of the case,
approve or overrule the restriction or suspension
by a majority vote of the members.

Evaluation of diver training programs and recom-
mending, for committee approval, such programs
acceptable for the training of University person-
nel and students.

Evaluation and surveillance of equipment maintenance
procedures and recommendation, for committee approval,
orcanizations and or individuals qualified to
inspect and repair diving equipment.

Surveillance of University sponsored diver
training program=.

Maintenance of University diving, training, and
certification records.

Advising diving participants of University equip-
ment standards.

Coordination of an investigation in the event of
injury or dangerous incidents resulting in con-
junction with University diving or hyperbaric
chamber activities.

Dissemination of regulations, information on
emergency procedures, and other pextinent
information to participants in the University
Diving Program.

Submitting an annual report to the University
Occupational Safety and Health Committee regarding
University diving and hyperbaric chamber activities.

>laintaining a list of all certified divers and
circu1ating it at least semi-annually to the
Diving Safety Committee, Diving Supervisors,
Certified Divers, and other appx'opriate parties.

Supervising instruction and evaluation of all
University diver training programs.



Making an annual evaluation of the University
Diving program. The evaluation and specific
recommendations will be submitted to the
Director of Occupational Safety and Environmental
Health and the Diving Safety Committee.

Prepare and submit to the Director of Occupational
Safety and Environmental Health an annual budget
for the diving safety program.

The Chairperson of the Diving Safety Committee
shall convene meetings at least once every
6 months, on each occasion with 7 days writt n
notice.

additional me"tings < f the Diving Safety Committee
will be convened by the Chairperson as required
in response to pertinent faculty, staff, or
student requests or emergency situations.

Unless otherwise specified by an appropriate
officer of the University, all recorded business
of the Diving Safety Committee shall be held
available for inspection by the faculty, staff,
and students of the University and other applica-
ble parties.

Copies of the minutes of all meetings shall be
provided to the members of the Committee, the
Diving Safety Coordinator, and the Director of
Occupational Safety and Environmental Health.



SECTION 2: Definitions

As used in this standard, the listed terms are
defined as follows:

Acfm: actual cubic feet per minute.

Acute alcoholism: an episode of repeated or continuous
excessive consumption of alcoholic beverages over a relatively
short period of time.

Acute gastrointes inal s ndrome: refers to nausea, vomiting,
d!.arrhea, or any comb>nation, with abrupt onset and persisting
a few days or less.

Air diver: a diver who, while executing his diving duties,
uti3.izes air as a breathing medium.

Air divin su ervisor: an individual qualified to supervise
acr diving operations and a diving team functioning on an
underwater project and who is currently, or has formerly been,
a qualified diver.

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

ASNE: refers to the American Society of Mechanical Engineers.

ASHE Code or e uival nt.: ASIDE Boiler and Pressure Vessel
Code, Section VlII, or an equivalent code which the University
can demonstrate to be equally effective.

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

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

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

Burst p essure: the pressure at which the containment ves el
will structurally fail.

Certified diver: a scuba or surface-supplied diver who has
a current University diving certificate or authorization
issued by th Diving Safety Committee.



Cfm: cubic feet per minute.

Chronic: existing for a prolonged period of time.

Chronic alcoholism: repeated or continuous excessive
consumption 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 civin : diving which is performed as a part of
general in"ust y, construction, ship repairing, shipbuilding,
shipbreaking and longshoring.

Cylinder: a pressure vessel for the storage of gases.
Caustic: an adjective meaning an enclosed hollow space.

pressure to atmospheric pressure.

Decom ression 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.

Decom ression schedule: a time � depth profile with a
specific bottom time and depth, for which a specific pres-
sure reduction or decompression time sequence has been
calculated.

Decom ression 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..
Decom ression tables: a set of decompression schedules
compu ed on common parameters.

to the diver only when the diver inhales.

Desi nated rson-in-char e: an individual designated
by the Univers ty to be at the dive location in
charge of all aspects of the diving operation affecting
the safety and health of diving team members. The diving
supervisor may be the designated person-in-charge.



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.

Dive location: a vessel, structure, or land location from
which a diving operation is conducted.

Dive-location reserve breathinq air: a supply system of
air at the dive location which is independent of the
primary supply system and sufficient to support divers
during the planned decompression.

Dive Team: di~rers and support personnel involved in a
d.ive, include ng the designated person-in-charge.

Diver: an individual 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 fully qualified
diving personnel and to tend divers.

Divin hell  o en!: an open vessel designed for transporting
the diver =o and from the work site and not designed to be
operated with an internal pressure differential.

D' ' har s : 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.

D' ' d : a type of diving requiring specific equipment,
procedures, and techniques  scuba, surface-supplied air, etc.!

Divin supervisor: the person responsible for planning the
dive, instruc 'ng the crew, making certain all necessary
equipment is available and functioning propexly, taking all
necessary precautions against foreseeable contingencies,
and is respons'hie for safety of the operation.

DOT: refers o the Department of Transportation  formerly
designated on cylinders as ICC!.

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



Dru intoxication: ill or undesirable ef fects caused by
excessive use of a drug or medication.

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

Z ile tiform 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 de:ice used in gas supply systems to remove mois-
ture, oil, and particulate matter from the breathing gas.

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

Ew: the abbreviation for feet of sea water, a unit of
pressure generally defined as 1/33 of a standard atmosphere,
which represents the pressure exerted by a foot of sea water
having a specific gravity of 1.027, equal to approximately
.445 pounds per square inch. This pressure unit is used in
fresh water diving since most diver's gauges and decompression
tables use fsw as the standard unit. Zn fresh water the
pressure at 34 feet is equal to that at 33 feet in sea water.

as distinguished from temporary, flexible hoses.

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

breastplate, dry suit, and weighted shoes.

Heav ear divin : diving which employs 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
completelv ncloses the diver's head and keeps it dry.

Hi h pressu o air: air supplied at a pressure in excess
of 900 psi.

H erbari c chamber   also recom ress ion chamber or decom-
ression chamber!: a pressure vessel suitable for, and

used zn, recoai,pression-decompression of divers.



Hyperbaric conditions: refers to pressure conditions in
exceSS Of surface pressure.

Xn-water stage: a suspended underwater platform which
supports a diver in the water.

Lead diver: a diver who by virtue of experience and pro-
ficiency is qualified and responsible for the conduct of
a diving operation when a designated supervisor is not
assigned or present.

Life � su sort equi ment: equipment designed to provide the
diver with an appropriate respirable atmosphere and other
protection as required.

is under pow r 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
walking the bottom.

air supplied at a pressure of less than
PS 1..

Mask: a brea hing 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
appropriate for diver breathing at a given depth range and
with given apparatus. Unless otherwise specified al'
breathing gas referred to in this document shall be air.
H' d d 'n : a diving mode in which the diver is
supplied with a gas mixture other than air.
Neurolo ical decompression sickness: decompression sickness
involving the brain, spinal cord, or nerves.

No-decompression limit: the time-depth combination which
indicates tha 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 sys.e-..., which is designed to prevent. pressure loss
should the hose be severed or the gas supply be interrupted.
O~hesit : a conduct of excessive body weight and iat content,
generall y 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, U.S. Department of Labor.

Ox en cleaning a special cleaning procedure to remove
contamxnatxon xn apparatus used in supplying oxygen under
pressure. This is a precaution used to prevent oxygen
related ignition or explosion.

Ox en co, oa ibility: the ability of a substance to come
xnto contact w'=h high-pressure oxygen without ignition.

Ox en service ecui ment: equipment or components which
store or con':e, gas having an oxygen concentration of
40% or greater.

Ox gen toxic~ tv: the adverse physiological response to
excessive partial pressure of oxygen.

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

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

Personnel lock: a chamber compaxtment through which person-
nel pass from one pxessure environment to another.

Pneumofathometer: a depth measuring device indicating depth
in fsw, conszstxng 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: de in 2 as force per unit area. In diving, pres-
suxe denotes n exposure greater than surface pressure  l ATA! .

Qualified diver: a person medically fit for diving, txained
or experienced in diving who possesses the mechnical skills
and technical knowledge required. for safe and satisfactory
completion of a given underwater task. The diver must be
able to show satisFactory pr of cf t"a'.".ing 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.



Receiver: a pressure vessel designed for the storage o. gas.
In conventional divine this is generally a low-pressure
reserve gas located between the breathing gas source and the
diver's hose connection.

Safet facto : the ratio of burst pressure to working pres-
sure when used in reference to pressure vessels, piping,
hose, and other pressure containing apparatus common to
diving.

Saturatior dive: refers to a dive derring which the personnel
have been ex-osed to a given pressure for a sufficient amount
of time =or a state of equilibrium to be established between
the body and the breathing atmosphere.

Saturation habi=at: a fixed or movable system of single or
multiple cha-.~ers 'n which divers live under saturation
conditions on the sea floor and from which they make working
excursions.

Scientific/educational d,ivin : diving operations performed
hy scien ists, researchers, support technicians, students
and university, college or research agency personnel for
scientific research purposes or training in scientific diving.

Scuba: a self-contained underwater breathing apparatus.

Self-contained diving  or scuba divin !: a div'ng 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 diox'de absorbent.

Standb r diver: a quali ied diver who is suited up and
prepared with proper equipment for the dive involved to
enter the wate immediately in the event. of an emergency
or upon orders o the divi. g supervisor.

Sur�ace deco� . .,pression: a special diver decompression pro-
cedure conduc ed in a deck decompression chamber in accordance
with proce=u es given in the U.S. Navy Manual.

Surface s pli d: refers to a system by which the diver is
supplied :»' =h breathing gas through a hose froim the sur ace.

Tender: a p rson possessing the mechnical skills and tech-
nica.l know'e=ge of setting up and operating the diver's gas
supply  c".-.,pressor and/or cas storage unit! and all other
diving eq. ipmen . He shall be conversant with the use of
appropr'a e decompression and repetitive dive tables and
famil'ar with various diving injuries and appropriate first
aid. He sh ll be skilled in ending the di.er's hose assembly
while the d'ver is submerged and sending and rec ivinc h nd
 line! signals.



Timekeeper: a person responsible for keeping the diver' s
t.ime and corrpleting the information required for the diving
record.

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

Umbilical assembl  life-support hose bundle!: a composite
of hoses/cables or separate "ab'es xt nd ng 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.

used to designate any college, university
or specifically designated representative
conduct diving operations under the
standard.

or research agency
thereof that might
provisions of this

Universit auspices: diving by University employees as
a necessary par o their occupation, and by registered
University students and supervision of University employees
as a necessary part of research or instruction and diving
operation which the University controls because of ownership
of equipment used, location, or sponsorship.

attached to adjust buoyancy or provide negative buoyancy.

Norkin pressure: the normal maximum operating pressure
exerted by a medium such as a breathing mixture.

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



Personnel Qualifications and RequirementsSECTION 3:

3.1 General

Each dive team member shall. have the training
and/or experience necessary to perform tasks
assigned in a safe and proper manner.

3.1. 1

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

3.1.2

Techniques of the assigned diving mode;3 1.2.1

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

3.l. 2.2

Diving operations and emergency procedures.3.1.2.3

3.1.3 All dive team members shall be trained in
card.iopulmonary resuscitation and first a.id.

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.

3.l.4

3.2

All University employees and students covered by
this standard shall undergo training in courses
approved by the Diving Safety Committee.

3.2. 1

3.2.2

Upon successful complet.ion of an approved course,
the diver must apply for a Diver in Training
permit issued by the Diving Coordinator which
authorizes him to participate in an extended
or advanced training program and training dives

3.2.3

Approved basic SCUBA diving courses shall include
a minimum of 36 hours of instruction with at least.
6 hours of open water training  including at least
2 scuba dives!. The minimum course content, standards,
instruction personnel, and certification procedures
shall be in accord. with those of a nationally
recognized sport diver certification agency which
complies with those standards recognized by the
member organizations of the Council for National
Cooperation in Aquatics and those specified by
the American National Standards Institute. The
course and instructional personnel shall also meet
criteria which may be imposed by the Diving Safety
Committee.



3.2.4

3.2.5

3. 2.5.1

3. 2.5. 2
3.2.5.3

3.2.5. 1

3.2. 5.2

3.2. 6

3.2.7

3.2.7. 1

3. 2.7. l. l

3.2.7.1.2

3.2.4.1
3.2.4.2
3.2.4.3
3.2.4.4
3.2.4.5

while accompanied by approved un.iversity certified
divers u~der normal working conditions to depths
not exceeding 30 fsw.

Diver in Training permits may be issued by the
Diving Coordinator to persons submitting the
following:

Application form
Certificate of Medical Examination
Certificate of Diver Training
Waiver, Release and Indemnity Agreement
Proof of age: 18 years or. older

Pe sons holding certificates of training from
unapproved courses and/or who are a3.ready accom-
plished divers prior to enrollment or employment
at the University sha3.1 be reviewed on an indivi-
dual basis by the Diving Coordinator and/or the
Diving Safety Committee. These persons shall
complete the fo3 lowing, at the discretion of
the Diving Coordinator:

A written or oral examination on diving
theory, procedures, and safety
A watermanship and diving ski3.ls test.
One or more open water evaluation dives.

These persons shall submit the documents
required in section 3.2 4.

Upon completion of test and review of the
applicant's diving experience, the Diving
Coordinator shall recommend to the Diving Safety
Committee an appropriate course of action regarding
certification status.

All divers shall complete
first aid, cardiopulmonary resuscitation courses
and file certificates of training with the Diving
Coordinator.

Scuba diver training requirements

The trainee shall perform the following swimming
and skin diving te"t, or their equivalent, in the
presence of an examiner approved by the Diving
Safety Coordinator:

Swim underwater without fins for a distance of
25 yards without surfacing;

Swim underwater without fins for a distance of
40 yards, surfacing not more than four times;



3.2.7.1.3

3.2.7.1.4

3.2.7.1.5

3.2.7.2

3. 2. 7. 2. 1

3.2.7.2.2

3.2.7.2.3

3.2.7.2.4

3.2.7.2.5

3.2.7.2.6

3. 2. 7. 2. 7

3.2.7.2.10

3.2.7.2.11 Swim underwater without a mask.

3.2.7.2.8

3.2.7.2.9

Swim 400 yards in less than 10 minutes without
fins;

Demonstrate swimming with snorkel and fins and
without face mask; and

Surface dive without fins to a depth of l0 fsw,
recover a swimmer, and tow the swimmer 25 yards
at the surface.

At the completion of pool  confined water! train-
ing, the trainee must demonstrate his ability to
perform the following minimum skill requirements:

D mo..strate independent operational assembly,
donning, adjusting, checking, use and operational
disassembly of all equipment used for open water
scr ba diving;

Swim 200 yards at the surface in less than six
minutes while breathing through a snorkel and
without using hands and arms;

Demonstrate ability to alternate between snorkel
and scuba while swimming in deep water;

Demonstrate ability to share air with a buddy diver;

Clear water from face mask not equipped with a
purge valve;

Demonstrate the removal and replacement of scuba
and mask at a depth of 10 to 15 fsw;

Demonstrate safe entering and exiting of the
water independently using a variety of techniques
appropriate to typical diving situations, including
boat diving;

Demonstrate understanding of diver hand signals;

Rescue and tow a simulated accident victim while
giving  or simulating! mouth � to-mouth resuscitation;

Demonstrate ability to make a controlled emergency
swimming ascent; and



3.2.7. 3

3.2 ~ 7. 3. 1

3.2.7. 3.2

3.2.7.3.3

3.2.7.3.4

3.2.7. 3. 5

3.2.7.3.6

3.2.7.3.7

3.2.7.3.8

3. 2. 7. 3. 9

3.2.7.3.10 Navigate underwater using a compass.

3.2.7. 4

3.2.7. 4. 1

3.2.7.4.2

3. 2. 7. 4. 3

3.2.7.4.4

3.2.7.4.5

The trainee must satisfy an instructor, approvedby the Diving Safety Coordinator, that his judge-ment is adequate for safe diving and that he has the
ability to perform the following in the ocean or
other open water:

Swim 400 yards on the surface using mask, fins
and snorkel;

Surface dive to a depth of about 15 fsw, without
scuba;

Sha e air with another scuba diver at a depth
grea er than 15 fsw;
Snorkel 400 yards with breathing apparatus in
position;

Demonstate ability to perform a controlled emer-gency swimming ascent from a depth of 15 to 20 fsw:
Demonstrate proper entry and exit techniques
appropriate to the training site platform;
Complete a minimum of 3 ocean or other open water
scuba dives for a minimum total time of one hour
at a depth not to exceed 30 fsw, accompanied by
a diving instructor approved by the University.
Compute air consumption rate for each training
dive and describe to instructor how to detect
low air pressure in cylinder;
Share air with another scuba diver while ascending;
and

Before completion of training, the trainee must
pass a written examination that demonstrates
knowledge of the following:

Diving medical qualifications;

Physics and physiology of diving;
Recognition of and first aid for common diving
injuries and diseases;

Dive planning and procedures;
Marine environment operational conditions including
hazardous marine organisms;



Underwater communication;3.2.7.4.6

Use of U.S. Navy Air Decompression and Repetitive
Dive Tables;

3.2.7.4.7

Diving equipment function and maintenance; and3. 2.7.4. 8

3.2.7.4.9 Emergency procedures.

Surface-supplied diver training requirements3.2.8

The trainee shall meet the following pre � course
requirements:

3.2. 8.1

Be medically qualified in accord with Section 4
of this standard;

3.2.8.1.1

Hold a valid scuba diver cex.tification in accoxd
with Section 3.3 of this standard;

3.2.8.1.2

At the completion of pool  confined water! train-
ing, the trainee must demonstrate his ability to
perform the following:

3.2.8.2

Demonstrate independent operational assembly,
donning, adjustment, checking, use and operational
disassembly of all equipment used for open water
surface-supplied diving;

3.2.8.2.1

Tend a diver including equipment assembly, dive
prepara.tion, tending the diver in the water, give
and receive line signals, control diver ascent
and descent, voice communication, and post � dive
equipment and dive pxocedures;

3. 2. 8. 2. 2

3.2.8.2.4 Controlled emergency ascent;

Purge flooded or partially flooded mask or helmet
underwater;

3. 2. 8. 2. 5

The trainee must satisfy an instructor, approved
by the Diving Safety Coordinator, that his
judgement is adequate for safe diving and of his
ability to perfrom the following in the ocean
or other open water:

3.2.8.3

Organize and establish a complete surface-
supplied diving station including air supply
equipment, communications, diving apparatus
and other required equipment;

3.2.8.3.1

3.2.8.2.3 Simulated surface-supplied diving task;



Demonstrate independent operational assembly,
donning, adjustment, checking, use and operational
disassembly of all equipment used for open water
surface � supplied diving;

3. 2. 8. 3. 2

Tend a diver at a depth of not less than 20
fsw including equipment assembly, dive preparation,
tending the diver in the water, give and receive
line signals, control diver ascent and descent,
voice communication, and post-dive equipment
and dive procedures;

3. 2.8. 3. 3

Complete three openwater training dives at a
depth of not less than 20 fsw and with a total
time of at least one hour.

3. 2. 8. 3. 4

Perform a controlled emergency ascent from
15 to 20 fsw.

3.2.8.3.5

Before completion of training, the trainee
must pass a written examination that demon-
strates knowledge of the following:

3. 2.8. 4

Surface-supplied diving equipment function
and maintenance;

3.2.8.4.1

Surface-supplied diving operational planning,
procedures and techniques;3.2. 8. 4. 2

Calculation of pressure setting and air require-
ments;

3. 2.8. 4. 3

Diver Certification3.3

Applicants for University diver certification
must comply with the following:3.3.1

Eighteen �8! years of age or older.

Submit an "Application for Diver Certification" form.
3.3.1. 1

3. 3.1.2

Submit a statement signed by a licensed physi-
cian, based on an appropriate medical evaluation,
attesting to the applicant's physical fitness
for diving.

3.3.1.3

Submit a certificate of training from an approved
scuba diving course.

3.3.l.4

Execute a release holding the University harmless
from any claims which might arise in connection
with diving or hyperbaric chamber activity.

3.3. l. 5

3. 2. 8. 4. 4 Underwater voice and line communications; and
3.2.8.4.5 Emergency procedures.



Submit a record of 12 open water dives for
a minimum total time of 4 hours at depths
not exceeding 30 fsw supervised by an instruc-
tor or University certified diver. No more
than four dives shall be made in any one day.
Satisfy the examiner, authorized by the
Diving Safety Committee, that he or she is
sufficiently skilled a.nd proficient to
receive a University diver certification.
Demonstrate familiarity with cardiopulmonary
resuscitation and first aid.
All required documents shall be submitted to
the Diving Coordinator and/or authorized
examiner.

The Diving Safety Committee may, by majority vote,
authorize the Diving Coordinator to issue diver
cert' ficatiqns.

Any applicant who does not appear to possess the
judgement necessary for personal safety or the
well-being of other divers under actual diving
conditions shall be denied certification.

University diver certificate shall be valid for
open-circuit SCUBA only unless specifically
endorsed for other apparatus. Certificates issued
by the University shall authorize the holder for
diving under normal lake conditions. To extend
the certification to include ocean surf and
currents, kelp, river, ice, cave and other
specific geographical environmental conditions,
additional training shall be required.

Applicants satisfying the requirements specified
in Sectio~ 3.3.1 shall be certified to dive to
a depth of 30 fsw.

A Giver holding a 30 fsw certification may be
certified to a depth of 60 fsw upon successful
co~pl.ation of 12 training dives between depths
of 31 and 60 fsw with a cumulative minim m under-
water time of four hours. On training dives the
diver shall be accompanied by a diver certified
for depths of 60 fsw or greater and conducted
under normal working and/or diving conditions.



A diver holding a 60 fsw certification may be
certified for depths to 100 fsw upon successful
completion of 12 training dives between depths
of 6l fsw and 100 fsw with a minirnurn cumulative
time of two hours. On training dives the diver
shall be accompanied by a diver certified for
depths of 100 fsw or greater and conducted under
normal working and/or diving conditions. The
trainee must demonstrate proficiency in the use
of U.S. Navy Standard Air Decompression and
Repetitive Dive Tables.

A diver holding a 100 fsw certification may be
cer ified for depths to 130 fsw upon successful
completion of 12 training dives between depths
of ' 01 and 130 fsw with a minimum curn~lative
un' rwater time of two hours. On training
dives the diver shall be accompanied by a diver
certified for depths of 130 fsw or greater and
conducted under normal working and/or diving
conditions.

Training and certification for diving in excess
of 130 fsw requires specific authorization from
the Diving Safety Committee and is only granted
to those qualified individuals who demonstrate
a specific need to dive beyond this depth. A
diver may be certified to depths of 160 and 190
fsw after the completion of four training dives
near each depth. Training dives shall be planned
and executed under the supervision of a diver
certified to the respective depth. The trainee
must demonstrate a knowledge of the special
problems and safety requirements associated
with deep diving.

Training dives shall be validated in the diver' s
logbook by the signature of two accompanying
or supervising University certified divers.

Temporary Diving Certificates may be issued
by the Diving Safety Committee to authorized
visitors who have demonstrated the required
proficiency in diving. At the discretion
of the Diving Coordinator, all documents required
for certification may be waived with the excep-
tion of a Release, Waiver and Indemnity Agreement
and/or acknowledgement of risk.

The Temporary Diving Certificate shall be valid
only for the period, depth, geographic location,
and. diving apparatus specified.



persons holding Temporary Diving Certif icatcs
shall comply with University policy and
standards on diving.

The Diving Safety Committee may authorize
the Diving Safety Coordinator or an authorized
examiner to issue Temporary Diving Certificates.

University certified diving personnel may be
authorized for use of closed or semi � closed
circuit SCUBA, surface-supplied equipment,
special breathing gas mixtures, underwater tools,
diving bells, special protective suits, and other
specialty diving apparatus by the Diving Safety
Con'sittee in accord with requirements specified
by the Committee.

Training programs for use of specialty diving
aoparatus shall be approved by the Diving
Sa ety Committee.

Endorsements for the use of specialty diving
equipment shall be entered on the Diving Certifi-
cate and the diver's file upon verification of
successful completion of training.

Surface-supplied diving with free-flow mask,
free-flow/demand mask, demand mouthpiece regulator,
and lightweight helmet endorsements may be issued
to qualified SCUBA divers upon completion of an
authorized course and four or more surface-
supplied dives at or near each depth progression
previously mentioned.

Persons holding a 30 fsw SCUBA certification and
trained in surface-supplied diving may use
surface-supplied diving apparatus on 6 of their
required dives for progression to each higher
depth rating.

Authorization for diving under ice; in caverns;
at night; and in ocean currents, surf, or kelp
and other specia.lty situations may be issued to
qualified divers upon completion of four or more
supervised training dives for each specific
environmental condition. Additional training
requirements may be specified at the discretion
of the Diving Safety Committee and/or authorized
instructor.



Environmental training dives must be conducted
under the supervision of an authorized diver or
instructor certified for the given conditions.

3 ~ 3.17. 1

Annual Recertification3.3.1 8

3.3.1 8. 1 All University diving certifications shall expire
one year from the date of the last medical exami-
nation or six months from the date of the last
logged dive, unless specific extensions are
granted by the Diving Safety Committee.

During any 12 month period each certified diver
shall log at least 12 dives; at least one dive
to the depth of certification shall. be logged
every 6 months. Failure to log the required
dives shall result in revocation or restriction
of certification.

3.3. 1 8. 2

Persons cert. if ied for both SCUBA and surface�
supplied diving shall make at least one dive
to depth of certification every six months using
each type of apparatus.

3.3.18. 3

Divers certified to 160 fsw or more may satisfy
requirements specified in Sections 3. 3.19. 2
and 3.3.19.3 with dives to a depth of 130 fsw
or greater.

3. 3. 1 8. 4

A diver who fails to satisfy the requirements
specified in Sections 3.3.19.2 and 3.3.19.3
may be reinstated to his prior certification
rating upon completion, at the discretion of
the Diving Coordinator, of two or more super-
vised training dives providing that the certi-
fication has not elapsed for more than 12
months.

3.3.18. 5

For certification ratinqs of 60 fsw or less,
one dive to 30 fsw and one dive to a depth
of certification shall be recuired.

3.3.18.5.1

For certification ratings of 100 fsw or greater,
one dive to 30 fsw, one d.ive to 60 fsw, and
one dive to 100 fsw in sequence shall be required.

3. 3. 1 8. 5. 2

3.3.18.6 l;hen diver certifications have lapsed for more than
12 months, the Diving Coordinator shall evaluate
each case individually and recommend appropriate
action to the Diving Safety Committee.



Chamber dives may be substituted for open water
dives at the discretion of the Diving Coordinator.3.3.1 8. 7

A diver's certification may be restricted or
revoked for non-compliance with the standards
of this document.

3.3. 39

All divers must have a current credential
attesting to his or her certification status
and a recognized form of official identification
in the immediate vicinity of his diving location
and shall display credentials upon demand to
authorized officials.

3. 3.20

3.3.2 1

Assignments3.4

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

3.4.l

The University or person-in-charge shall not
require a dive team member to be exposed to
hyperbar.ic conditions against the employee's
will, except when necessary to complete decom-
pression or treatment procedures.

3.4. 2

The University of person-in-charge shall not per-
mit a dive team member to dive or be otherwise
exposed to hyperbaric conditions for the duration
of any temporary physical impairment or condit.ion
which is known to the University or person-in-
charge and is likely to affect adversely the
safetv or health of a dive team member.

3.4.3

Desi nated person-in-charge
3.5

The Diving Safety Coordinator or University
reoresentative designated by the Diving Safety
Coo=dinator or University representative shall
be at the dive location in charge of all aspects
of the diving operation affecting the safety
and health of dive team members.

3.5.1

All divers and support personnel shall participate
in periodic retraining courses or workshops in
accord with requirements specified by the Diving
Sa f ty Committee.



The desi.gnated person-in-charge shall have the
experience and training in the conduct of the
assigned diving operation.

3.5.2

The designated person-in � charge may restrict
or suspend the activities of any diver or any
diving operation that he/she considers unsafe
or in violation of the requirements of this
standard, These actions shall be reported to
the Diving Safety Coordinator and/or the Diving
Safety Committee within 10 days or immediately
following the trip or cruise.

3.5.3

The,'laster of a research vessel, by virtue of
Federal statues, may restrict or suspend any
diving operation that he/she considers to be
unsafe and endangering to the personnel or
vessel under his/her charge.

3.6

Diver and emplo ee res onsibilit3.7

3.7,1

Each diver has the responsibility and privilege
to refuse to dive if, in his/her judgement:

3. 7.2

Conditions are unfavorable;3.7,2.1

He/~he is no+ in proper physical or mental.
condition for diving;

3 7, 6 2

He/she would violate the dictates of proper
diving safety procedures or this standard.

3.7. 2. 3

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

3.7. 3

Diving after illness or in'ury3.8

No diver shall be allowed to dive following decom-
pression sickness exhibiting CHAS or vestibular
symptoms or following a pulmonary barotrauma
unless he/she has received medical clearance
fo- diving from a physician recognized as
qualified by the Univeristy.

Ho diver shall be allowed to dive following ex-
tended hospitalization or il'ness unless he/ -he
has received medical clearance for diving from
a qualified physician.

3.8.2

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



Medical RequirementsSECTION 4:

General.4.1

The University 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 healthful
man~er.

4.1.1

The University shall verify that each dive team
member who is, or is likely to be, exposed to
hyperbaric conditions has complied with all
medical examinations required by this standard.

4.1.2

All medical examinations required by this
sta,ndard shall be performed by, or under the
direction of, a qualified physician.

4.1.3

The medical examination requirements of this
standard shall be provided for in the following
192lan+ er

4.1.4

The University shall provide each dive team
member who is, or is likely to be, exposed
to hyperbaric conditions with all medical
examinations required by this standard; or

4.1.4.1

The diver shall provide a current copy of
his/her current annual medical examination
report as required by this standard before
exposure to hyperbaric conditions.

4.1.4. 2

The University shall determine the policy for
medical examination payment.

4.1. 5

The University shall bear the cost of any test
specified by the University which is beyond
the requirements of this standard.

4.1.6

4.2

Frequency of medical examinations. Medical
exam>nations shall be provided:

4.3

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

4.3.1

Physician ualifications. Examining physicians
shall be famxlzar with the physical requirements
and medical aspects of diving.



4.3.3

4. 3.4

4.3.5

4.4.2

4.4.3

4.4.4

4,5

4.5.1

4.5. 1..6

4.5.l.l

4.5.1.2

4.5.l.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 hospitali-
zation of more than twenty-four �4! hours;

Following decompression sickness with vestibular
or central nervous system involvement or
pulmonary barotrauma; or

If a University representative or the Diving
Sa ety Coordinator has doubts as to the individual's
medical qualification to continue diving.

In ormation provided to examinin physician:

A copy of the medical requirements of this
standard; and

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
annual.ly shall consist of the following:

Medical history;

Diving-related work history;

Basic diver's physical examination;

The tests required in Table 1;

An r additional tests or requirements imposed
by the University as dictated by specific
activities; and

Any additional tests that the physician
considers necessary.



TABLE I. Tests for diving medical examinations

Inrtza

Examination
Test Annual

Examination

Chest x-ray  PA projection!

Visual acuity

Color blind~ess

Audiogram  Hearing Test!

Pulmonary Function  VC and FEV1!

EKG  Standard 12 L!

EKG  Stress!

Hematocrit or hemoglobin

Sickle cell index

White blood count

Urinalysis

Bone and joint x-ray series

X �! �!

X �! �!

X /

X �! �! �! �!X �! �!

�! �! �! �!

X �!X �!

X �!

X �! X �!

�! �!�!

�! If medically indicateu,. at physician'a discretion.

�! Required at 3 year intervals.

�! Annually over the age of 35.

�! If required by the University for specific diving activities.



4.5.2

4.6

4.6.l

4.6. 2

4.7

4.6. l. 1

4.6.1. 2

4.6.1.3

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.

Ph sician ' s wr itten re ort.

Af ter any medical examination required by this
standard, the University shall obtain a written
report prepared by the examining physician
containing:

The date and location of the medical examination;

The results of the medical examination; and.

The examining physician's opinion of the
examinee's fitness to be exposed to hyperbaric
conditions, including any recommended restrictions
or limitations to such exposure  See Appendix A!.

The University shall provide the examinee with
a copy of the physician's written report.

Determination of diver fitness. The University
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.



SECTION 5: General Operations Requirements

Safe Practices manual5.1

5. 1.1

Contents

5.1.2.2

5.1. 2.2. 1

5.1.2.2.4

Pre-Dive Procedures.5.2

5.2.1

5.2.2

5. 2. 2.1

5. 2,2.1. I

5.2. 2.1.2

5.1.2

5.1.2.1

5.I.. 2. 2. 2

5.1.2.2.3

General. The employer shall develop and maintain
a safe practices manual which shall be made avail-
able at the dive location to each dive team member.

The safe practices manual shall contain a copy of
this standard and the University's policies for
implementing the requirements of this standard.

For each diving mode engaged in, the safe
practices manual shall include:

Safety procedures for diving operations;

Equipmen~ procedures;

Assignments and responsibilities of diving
team members;

Emergency procedures for fire, equipment
failure, adverse environmental conditions, illness
and injury as approoriate to the dive location
and mode.

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

A 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-xn-charge shall:

Maintain the provisions of this standard;

Maintain additional safety provisions speci-
fically established by the University;



Assure that all diving is conducted in accor-
dance with accepted procedures and practices; and

Under no circumstances tolerate violation of
these standards or other designated/accepted
diving safety practices.

E 'd. A list sha.ll be maintained at the
dive location of the telephone or call number
and location of the following:

Primary and alternate decompression chambers  if
not at the diving location!;

Accessible hospitals;

Available physicians;

Available means of transportation;

The nearest U.S. Coast Guard Rescue Coordination
Center and facilities;

University offices;

Name, location, and telephone number of nearest
relative of each dive team member; and

Other emergency facilities in area of operation.

First aid su lies.

A first aid kit appropriate for the diving operation
and location,
shall be available at the dive location.

h'hen used in a decompression chamber, the first aid
kit shall be suitable for use under hyperbaric
conditions.

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

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



5.2.5

Diving mode;5.2.5.1

5.2.5.2

S.2.5.3

5.2.5.7

5.2.S.S

Emergency procedures.5.2.5.9

5.2. S. 10

5.2.6

Dive tc am brief inq.5.2.7

5.2.7.1

5.2.5.4

5. 2. 5.6

5.2. 5.6

Pl ann irjg and as cs rrent. 1'lann irrg o f a diving
operation shall include an a - essmcryt o th
safety and health aspects of the following:

Surface and underwater conditions and anticipated
hazards;

Breathing ga= supply includinq source, purity,
quantity and reserves;

Tr.er~a1 protection requirements;

Diving equipment and systems;

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

The designated person-in-charge ~hall inform
the vessel's master, work location foreman,
and/or designated personnel of all diving
operations to be conducted from the vessel
or structure, emphasizing pertinent safety
factors and coordination with othex activities.

Hazard activities. To minimize hazards to the
dive team, diving operations shall be coo dinated
with other activities in the vicinity which are
likely to interfere with the diving operation.

D' ve team members ~hall be briefed on:



Emergency aid procedures; and

Any modification to operating procedures neces-
sitated by the specific diving operation.

Prior to making individual d've team member
assignments, the University of delegated 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 conditions contraindicated in diving.

No person shall be permitted to dive or tend
divers who exhibits signs or present alconol
or drug intoxication or aftereffects of either.

No person shall be permitted to dive or tend
divers who exhibits signs of excessive fatigue
or lack of sleep.

No person shall be permitted to dive who is
exhibiting signs of serious illness, respiratory
infection or other conditions which are contra-
indicated for diving.

The person-i i-charge -..|ay at his/her discretion
restrict the diving activities of persons exhi-
biting signs of serious sea-sickness.

Dive team members shall be informed of the
pr'ocedures for reporting physical problems or
adverse physiological effects during and after
the dive.

Equipment to he 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.

All hoses supplying t: he diver's life support
equipment shall be protected against possible
damage.



5.2.8.5

5.2.8.6

5. 2. 8. 7

5.2.8.7.1

5.2.8.8

5.2.8. 9

5.2.8.10

5.2.8.11

5.2.9

5.2.8.7.2

5.2.8.7.3

5.2.10

5.2.10.1

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
made to minimize body heat loss or gain during
the dive.

A .-ulI i-lock decom~re~si~n ci.am'ver capable of
recompressing a diver at the surface to a
minimum depth of 165 fsw shall be available
at the dive location or within reasonable 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.

I.f stage decompression in excess of 30 minutes
is required unless a decompression chamber is
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
f.'oration equipment, safety hats, and safety
shoes whenever the nature of the operation
demands.

A sharp knife shall be carried by the diver
either closed or in an appropriate scabbard
at all times while in the water.

A safe means of entering and exiting the water
appropriate to the dive platform, environmental
conditions and nature of the dive shall be
provided.

 t'arnin si nal. 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.

Adeouate diving stat.ions from which sa e diving
operations can be conducted shall be provided

the entry/exit loc~tion on all platforms,
structures, or vessels used for diving operations.



Platforms, structures, or vessels used for
diving operations shall be determined as
adequate and safe by the designated person-
in-charge.

Boat divin operations. In addition to other
requirements spec>fied in this standard, the
following shall apply to boat diving unl.ess
otherwise specified:

No open sea or open lake diving operation
shall be conducted in any wind/sea state greater
than Beaufast State 4  Wind: 11-16 Knot; Wave
heigh : 3.5 � 5 feet!.

All offshore diving vessels shall be equipped
with a means of ship-to-shore communications
 marine radio or CB unit! when diving operations
are conducted more than 1 mile from shore.

All vessels used to support. surface-supplied
diving operations shall be equipped for anchoring
in at least a two-point moor.

On any dive from a boat, at least one person
other than the primary operator shall know how
to operate the boat.

At least one person capable of operating the
boat shall stay with the boat during diving
operations.

This requirement may be waived by arrangement
with the Diving Safety Coordinator for certain
diving operations such as shallow, sheltered
waters.

The following requirements shall apply to night
scuba diving operations conducted from a boat:

At least one person capable of operating the
boat shall stay with the boat during diving
opera.tions;

A light which is visible from all directions
shall be displayed on the boat.

An emergency hand held light shall be available
on the boat.



Diving operations shall be restricted to a
distance of not greater than 200 feet from
the boat unless specific arrangements or
provisions are made by the per son-in-charge.

5.2.11.6.5

Nhen diving in a current or to depths greater
than 60 fsw, a descending line shall be rigged.

5.2.11.7

Nhen scuba diving from a boat in a current, a
floating line at least 100 feet long, with a
float or life ring at the end, will be trailed
aft of the vessel as a safety line.

5.2.11.8

5. 2. 11. 9

The person-in-charge shall assure that the boat' s
capacity in terms of weight, number of personnel,
and size and arrangement of equipment is not
in excess of specified requirements for the
vessel or environmental conditions.

5. 2. 11. 10

The person-in-charge shall assure that the boat
is equipped with all safety devices as required
by local laws and that sufficient emergency
equipment/materials are on board.

5.2.11.11

In small boat operations not under control
of a specific vessel. Master, the person-
in-charge shall file a operations plan with
a responsible person or agency on shore which
includes dive location, personnel on hoard,
and estimated time of arrival back at shore.

5.2.11.12

Procedures During Dive.5.3

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

5.3.'

hater entr and exit.5.3. 2

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

No armed or cocked spear guns shall be allowed
on a vessel or above water at other dive stations.



The neans provided for exiting the water shall
extend below the water surface.

5 3. 2.2

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

5.3.2.3

5.3. 3 Communications

An operational diver � surface voice communications
system shall be used for all surface-supplied dives.

5.3. 3. 1

operational, two-way communicat.ion system
sha' 1 be available at the dive location to obtain
emergency assistance.

5.3. 3.2

Overhead work and liftin o erations.5.3.4

5.3.4.1 For all lifting operations conducted while a diver
is in the water, a workable communications system
mus be established between the dive team and
the crane or winch operator.

The crane or winch operator shall accept instruc-
tions only fram a designated person.

5.3. 4.2

The diver in the water shall be advised prior
to any movement of the load.

5.3.4.3

For all crane operations in which the diving team
member giving 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.

5.3.4.4

Under normal conditions, divers will not be
recui ed to dive while 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 ha~ard.

5.3.4.5

Unde water electrical e ui ment.5. 3.5

5.3.5.1 :i'ren electrical apparatus is employed underwater
which requires operating potential in excess of
36 volts, ground fault interrupters shall be
installed, where practical, on the electrical
supply circuit.

5.3.5.2 linen technical cansiderations preclude the use
of ground fault interrupters on underwater electrical
circuits in excess of 36 volts, isolation transformers
shall be installed on the electrical supply circuit.



r tools and equipment.5.3.6

5.3.6.1 electrical tools and equipment
be de-energized before being placed into or
retrieved from the water.

!!and-held pc.war tools shall not be supplied with
power from the dive station until requested by
the diver.

5.3. 6.2

D compression tables. U. S. Viavy standard air
decompression, repetitive, and no-decompression
dive tables shall be available at the dive
sta ion.

Dive profiles. A depth-time profile, including
when appropriate, any breathing gas changes,
shall be maintained for each diver during the
dive including decompression.

5.3.8

L' b t' . University diving operations
involving liveboating shall comply with the
following requirements:

5.3.9

Limits. Diving operations involving liveboating
shall not be conducted:

5. 3.9.1

With an in-water decompression requirement;

Tn rouqh seas  beyond sea state 2!;

In other than daylight hours; or

Fram a vessel of insufficient manueverability.

Procedures.

5.3.9.1.1

5.3.9.1.2

5.3.9.1.3

5.3 9.1,4

5.3.9.2

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

5.3.9.2.1

K device shall be used which minimizes the
possibility of entanglement of the diver's hoses
or tow line in the propeller of the vessel.

5.3.9.2.2

5. 3. 9. 2. 3

-wo-way voice communication between the disignated
person-in-charge and the person controlling the
vessel shall be available while the diver is in
the water and using the surface � supplied diving
mode.

5.3.9.2.4

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



5.3.9.2.5

5.3.9.2.6

5.3.9.2.7

5.3.9.2.8

5.3. 10. 3

5.3.10.4

Post-Dive Procedures.5.4

5.4. 1

Precautions.5.4.2

5.4.2.1

5.4.2.l.l Check the physical condition of the diver;

5.4.2.1.2

5.4.2.1.3

5. 3. 10

5.3 10.1

5.3.10.2

The tender shall be specifically qualified in
livcboating tending.

A standbv diver shall be available while a diver
is in the water.

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

The vessel operator shall be qualified to the
sat'sfaction of the designated person-in-charge.

Termination of the dive. The dive shall be terminated:

A diver requests termination;

A diver fails to respond correctly to communi-
cations or signals from a dive team member;

Communications are lost and can not be quickly
re-established between the diver and a dive
team member at the dive location, and between
the designated person-in-charge and the person
controlling the vessel in liveboating operations; or

A diver begins to use diver-carried reserve
breathing gas or the dive-location reserve
breathing gas.

General. The designated person-in-charge
shall comply with the following requirements
which are applicable after each diving operation
unless otherwise specified.

After the completion of any dive, the designated
person-in-charge shall:

Instruct the diver to report any physical problems
or adverse physiological effects including symptoms
o decompression sickness.

Advise the diver of the location of a decompression
chamber which is ready for use; and



5.4.2.1.4

5.4. 2.2

5.4.2.3

5.4. 2.4

5. 4. 2. 4. 1

5. 4. 2. 4. 2

Record of dive5.4. 3

5.4. 3. 1

5.4. 3.1.1

5. 4. 3. 1. 6

5.4.3.1.7

Any unusual conditions;5.4.3.1.8

5. 4. 3.1.2

5.4. 3. l. 3

5.4.3.1.4

5.4.3.1.5

Alert the diver to the potentiaj hasta
flying after dxvxng.

A diver shal} remain awake for at least one
hour after completion of any dive.

For any dive beyond the no-decompression
limits or deeper than 100 f"w, the designated
person-in-charge shall instruct the diver to
remain within immediate 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 :lying for a minimum of 12 hours following
a no-decompression dive providing that all
dives performed in the previous 12 hours were
also no-decompression dives.

No flying for a minimu of 24 hours following
a decompression dive.

The following information shall be recorded and
maintained for each diving operation pressure
exposure by both the University and the
individual diver:

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;

Es timated underwater and surface conditions
 visibility, water temperature, sea state, current,

atmospheric temperature and conditions!;

Ilaximum depth and bottom time for each diver;

Rep titive dive group designations or time or
last pressure exposure;



Signature o f des ignated person-in-charge; and5.4. 3. l. 9

5-4. 3.1.10 Employer's name and address.

For each dive beyond the no-decompression limit
or deeper than 100 fsw, the following additional
information shall be recorded and maintained:

5.4. 3. 2

5.4. 3.2.1 Depth-time and breathing gas profiles;

Decomoression tables designation  including
modification, if any!; and

5.4. 3.2.2

Elapsed time since last pressure less than 24
hours or repetitive dive group designation for
each diver.

5.4.3.2.3

Fo= each dive in whi"h decompression sickness
is suspected or symptoms are evident, the following
additional informati n will be recorded and
maintained:

5.4. 3. 3

Description of decompression sickness symptoms
 includinq depth and time of onset!; and

5.4.3.3.1

Description and results of treatment.5.4.3.3.2

Decompression rocedure assessment. The University
shall:

5.4.4

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

5.4.4.1

5.4.4.2

Prepare a written evaluation of the decompression
procedure assessment, including any corrective
action taken, within 45 days of the incident of
decompression sickness.

5.4.4.3

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



Self-Contained Air DivingSECTIOH 6:

6.1

6-2

6.2.3

6.3

6.3.1

6.3. 1. 1

6.3.1.2

6,3.2

6.3.2.1

6.3.2.2.

6.3.2.3

6.3.3

6.2.1

6.2.2

General. Individuals 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 than130 fsw or beyond the
no-decompression limits unless a decompression
chamber is available and ready for use within
reasonable travel time from the diving location; or

If stage decompression in excessof 30 minutes
is required unless a decompression chamber is
available and ready for use at the dive location.

Scuba regulators shall comply with the following
requirements:

All demand regulator components shall be of
sufficient design and construction to operate
at the maximu pressure of the cylinder unit on
which the regulator is used.

All scuba regulators shall be inspected and
designated satisfactory annually by an approved/
qualified 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:

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 pres"ur" hose s~alj not show signs of .uts
or a.brasions extending to the hose reinforcing
braid and not leak air through the braid fiber.

All scuba shall include a low-pressure warning
device or reserve breathing gas supply consisting of.



A manual].y activated reserve;

A. subme r sible pres sur e gauge;

6.3.3.1

6.3. 3.2

6. 3. 3. 3

6.3.3.4 An audible low-pressure warning mechanism; and

Zf 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.

6.3. 3.5

High-pressure cylinders used for scuba shall
comply with the following:

6.3.4

Cylinders shall be designed, constructed, maintained,
and stamped in accordance with the requirements
of the U.S. Department of Transportation for
transportable high-pressure cylinders  applicable
provisions of 29 CFR, Sections 1910. 166-l ll! .

6. 3. 4.1

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

6.3. 4.2

Scuba cylinders sh~ll be inspected i.nternally
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 rust or corrosion are evident.

6.3.4.3

Scuba cylinders shall be inspected/tested by
an approved/quali fied person.

6.3.4.4

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

6.3.4.5

Scuba cylinders shall be secured from falling.6.3.4.6

6.3.5 An aoproved 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.

6.3. 5. 1

An independent reserve cylinder with separate
regulator or connected to the breathing apparatus; or



Be gas tight and capable of holding a pressure
of 2 psig for 2 hours when t?ie over-pressur e
relief valve is blocked;

Be equipped wi'th a device for manual inflation
from a compressed gas supply and an oral infla-
t ion-de fl a tion tube;

Be equipped with an over-pressure relief valve
cap ble of relieving a fully inflated unit when
released by itse3.f from 33 f w without sustaining
structural damage to the unit;

Be so designed that it wi3.1 turn an unconscious
diver into a face-up position and support the
head out of the water;

Be equi}-.ped with an inflation source separate
from the breathing gas supply;

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

All depth gauges used for scuba sha3.1 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
requirements-.

Each depth gauge shall comply with an accuracy
of + l percent of full scale depth at 20 fsw
and not exceed + 3 percent of full scale the
maximum at maximum depth;

Each depth gauge shall be calibrated against a
master reference gauge of |: .25'i accuracy
wh n 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 harnesses and weight belts shall be
equipped with a quick release device which
allows the scuba or weights to l.e rapidly
jettisoned with either hand in an emergency,
unless otherwise specified.



6.3.9 Scuba divers shall have a knife in their
possession 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 Scuba divers shall be equipped with a whistle
fax. emergency signalling purposes.

6. 3. ll All scuba divers shall be equipped with an
underwater light for night diving operations.

6.3.12 Air compressors and supply systems for charging
scuba cylinders shall:

6. 3. l2. 1 Air compressors sh=ll he operated and maintained
in accordance with the manufacturer.'s instructions
and specifications unless such instructions or
specifications shall result in infraction of the
puri-y standards for breathable compressed air.

6. 3. 12. 2 An operation and maintenance record shall be
main.ained for all compressors and shall include
operating time, repairs, type and number of
filters used, oil consumptio~ and changes,
filter replacements, air analysis and other
pertinent details.

6. 3.1 2. 3 All pxessure fittings, hoses, plumbing, and
pressux'e system components shall comply with a
maximum burst pressure rating specified as 4
times the maximum intended working pressure.

6. 3. 1 2. 4 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
odox s.

6. 3. 17. 5

6. 3. 12. 6

6. 3. 12. 6. l A l.evel of carbon monoxide  CO! in excess of
20 ppm;

level of carbon dioxide  CO2! in excess of
1000 ppm;

6.3. 12,6.2

6. 3. 1 2. 6. 3 A level of oil mist in excess of 5 milligrams
per cubic meter;

6. 3. 12. 6. 4 De ectable gross moisture, dust, or particulates;
and

6.3.12.6.5 A noxious or pronounced odor.

Respired air supplied to a diver shall not contain:



6.3.12.7

Compressed gas cylinders shall:6. 3. 12. 8

6. 3. 3 2. 8. 3. Be designed, constructed and maintained in
accordance with the appropriate provisions
of 29 CPR, Sections 1910.166 � 171;

Be stored in ventilated area and protected
from excessive heat;

6.3. 12.8. 2

6. 3. 1 2. 8. 3 Be secured f rom fal3.ing; and

Have shut-off valves recessed into the
cylinder or protected by a cap, except
when in use or manifolded  scuba diving
cylinders excluded!.

6. 3. 3 2. 8. 4

Procedures.6 4

Self-contained divers shall use only open-
circuit scuba and air or equivalent breathing
media.

6.4. 1

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

When visibility is limited and continuous visua3.
contact is impossible, the divers shall be linked
together by a short line; and

6.4.2.1

single scuba diver may dive to a depth of 15 fsw
using a surface-tended 3.ine providing that the

er is clear enough for the diver to be seen
from the surface at all times.

6.4.2.2

Surface tended scuba divers shall wear a safety
harness with:

6.4.3

A oositive buckling device; and

attachment point for the surface tended line.

6.4.3.1

6.4.3.2

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 connection to the distribution system,
except that non-oil lubricated compressors need

not be tested for oil mist.



A diver carried depth indicator, watch/timing device
and submersible dive tables or slate with dive
schedule data shall be required for all scuba dives
to depths exceeding 50 fsw.

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

The planned time of a scuba dive <inct.uding
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
dep"h cauge and a 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.

All scuba diving operations using diver propulsion
vehicles shall be limited to no-decompression
operations and shall be limited to use in areas
where the maximum water depth does not exceed
100 fsw.



Sur face-Supplied Air DivingSECTXON 7:

General. University operations engaged in
surface-supplied air diving shall comply with
the following requirements, unless ot,herwise
specified.

7.1

7.2 Limits

Surface-supplied air diving shall not be
conducted at depths deeper than 190 fsw,
except that dives with bottom times of
30 minutes or less may be conducted to
depths of 220 fsw.

7.2. 1

Surface-supplied air diving shall not be
conducted at depths qreater than 130 fsw or
beyond the no-decompression limits unless a
decompression chamber is available and ready
for use within reasonable travel time from the
diving location.

7. 2.2

Surface-supplied air diving shall not be
conducted if stage decompression in excess of
30 minutes is required unless a decompression
chamber is available and ready for use at the
work location.

7.2. 3

7.3

Air compressor and supply systems7.3.1

7.3.1.1 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.

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

7. 3.1. 2

The system shall be of sufficient design and
capacity to 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.

7. 3. 1.3

A compressor used to supply diver ' s air shall
be equipped with an air receiver or volume tank.7. 3.1. 4

7.3.1.5 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 ASIDE and/or other required
and applicable codes and certifications; they
shall coriform to U.S. Coast Guard specifications
and be =o certifieR when used on job sites
within U.S.C.G. jurisdiction.

7. 3. l. 6

7.3.1.7 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.

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

7.3.1.8

An operation and maintenance record shall be
mainta.ined for all compressors and shall
include operating time, repairs, type and
number of filters used, oil consumption and
changes, filter replacements, air analysis
and other pertinent details.

/.3.1. 9

The air intake to the compressor shall be so
located as to prevent contamination of the
air by noxious gases or materials.

7.3.1.10

Filter~ and sep=ra"ors shall be incorporated
into the diver air supply systems to remove
moisture, oil-mist, particulates, and noxious
odors .

7.3.1.11

7. 3.1.12

7.3.1.12.1 A level of carbon monoxide  CO! in excess of
20 porn;

A level of carbon dioxide  CO2! in excess of
1000 ppm;

7.3.l.l2.2

A level of oil mist in excess of 5 milligrams
per cubic meter;

7.3.l.12.3

Detectable gross moisture, dust, or particulates;
and

7.3.1.12.4

7.3.1.12.5 A noxious or pronounced odor.

Respired air supplied to a diver shall not contain:



7.3.1 13

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't safety factor
without requiring recharge.

7. 3.1. 14

For any surface-supplied dive, a secondary
supply of sufficient capacity to complete the
diver's decompressio~ must be available at the
su =ace to be used in event of the failure of
the orimary supply.

7. 3.1.15

Compressed gas cylinders shall:7.3.1.16

7.3.1.16.1 Be designed, constructed and maintained in
accordance with the appropriate provisions
of 29 CFR, Sections 1910.166 � 171;

Be stored in a ventilated area and protected
from exc~ssive heat;

7.3.1.16.2

7. 3. 1. 16. 3 Be secured f rom f ailing; and

Have shut-off valves recessed into the cylinder
or protected by a cap, except when in use or
mainifolded  scuba diving cylinders excluded!.

7.3.1.16.4

Helmets and masks shall comply with the following
re - i"ements:

7.3.2

Helmets and masks shall be used in accord with
the limitations specified by the manufacturer
of tne equipment unless the equipment is tested
un er new conditions in a manner equal to or
more rigid than performed by the manufacturer.

7. 3.2.1

Helmets and masks shall be equipped with non-
return valves made of materials resistant to
corrosion in sea water between the air supp]y
hose and the helmet or mask to prevent sudden
loss of air pressure if the hose is severed.

7. 3.2.2

The output of air compre sor sy" tems shall be
tested for carbon monoxide, odor, and oil «opj ets
every six months or 50 hours of operation ~
whichever comes first, by means of amples
taken at the connectio~ to the distribution system,
except that non-oil lubricated compressors need
not be tested for oil mist.



7.3.2.3

7.3. 2.4

7.3. 2. 5

7.3.2.6

7.3.2.7

7 ~ 3. 3. l. 2

7.3.3.1.3

Be kink resistant;

7. 3.3. 1.6

Hose fittings shall,:7.3.3-2

7.3.3

7.3.3.1

7.3.3.1.1

7.3.3.1.4

7.3.3.1.5

All control, non-return, and exhaust valves
in the giving unit when properly suPp ie an
used in accord with the manufacturer's speci i-
cations shall be capable of passing air at a
rate of 4.5 acfm.

«lmets and masks except for oral-nasal masks,
shall have a minimum ventilation rate capability

4.5 acfm at any depth at which they are
operated.

Helmets and masks 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
possibility of blow-up.

All modifications which may affect the performance
of the helmet or mask must be approved by the
University 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 masks shall be equipped with reliable
sur f ace-diver oral communications equipment.

Dive air supply hoses and. umbilical assembly

Breathing air hoses shal.1:

Have a bursting pressure at least equal to 4
times the working pressure;

Have a minimum working pressure of 100 psig
plus the maximum ambient pressu.re at the depth
of the dive;

Be of a size capable of the required flow rates
for the sys tern or equipmen t used;

Be marked with a serial number for record
purposes>

Be taped, capped, or plugged when not in use
to eliminate the possibility of foreign material
entering the hose.



Be constructed of sea water corrosion resistant
materials;

Have connections of a type that are resistant
to accidental disengagement from the compressor
or air source;

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

Be capable of sustaining a 200 lb tensile load
on the hose attached to the fitting without
showing sions of slippage; and

Have a working pressure at least equal
wo=king pressure of the hose to which
attached.

Umbilical assemblies shall:

Be marked at 10 foot interva1.s to a le
100 feet beginning at the diver's end
50 foot intervals thereafter;

Be constructed of kink-resistant compo

Include a pneumofathometer hose when u
diving in excess of 30 fsw;

Be fitted with a device for attaching
to the diver's harness.

Umbilical assembly inspection and test
include:

Visual inspection for abrasion of the
exposed reinforcement, fitting slippag
alignment, fitting damage, fitting cor
shall be performed prior to each divin
and following exposure to unusual stre
abusers

Dressure testing of breathing air hose
once annually to the rated working pre

Gauges and timekeeping devices

Gauges indicating diver depth which ca
at the dive station shall be used for
greater than 30 fsw.



7.3.4.2

7.3.4.3

7.3.4.4

heights and harness7.3. 5

7.3.5.1

7.3. 5.2

7.3. 5. 2. 1

7. 3. 5. 2. 2.

7.3.5.2.3

7. 3. 5. 2. 4

7.3.6.2

7.3.6

7.3. 6.1

7.3. 7

7.3.7.1

All gauges used to determine diver's depth shall
have at least a i 1% 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
equivalent gauges.

A timekeeping device shall be available at
each dive station.

Excep when heavy g..ar  deep sea diving outfit!
is worn, divers shall be equipped with a weight
bel 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 t.he 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; and

Capability to withstand a minimum of 500 lbs
linear pull.

Buoyancy control equipment.

A dry suit or other buovancy changing equipment
not directly connected to the helment 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% derring an ascent rate
of 60 fpm.

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.



7.3.7.2

7.4 Procedures.

The minimum personnel requirements for surface-
supplied air diving are as follows, unless other-
wise specified:

7.4.1

One diver and one tender shall be x.<quired for
dives to 100 fsw or less.

7.4.1.1

A s"andby diver and tender shall b< required foz
dives to depths greater than 100 few or beyond
the no-decompression limits.

7.4.1.2

A d'ver shl3. be stationed at the underwater
entry point when diving is conducted in enclosed
or physica3.1y confining spaces.

7.4. 2

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

7.4.3

A secondary surface air reserve shall be provided
which wi3.1 insure the diver of a mi nimum of 5
minutes continuous operation at working depth in
the event of primary supply failure.

7. 4. 3. 3.

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

7.4.3.2

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

7.4.4

The self-contained air supply shall be of suffi-
cient capacity to permit exit from the structure
and completion of decompression.

7.4.4.1

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

7.4.5

An extra breathing air hos capable of supplying
air to the diver in the water shall be availab3e
to the standby diver.

7.4. 5.1

The first stage of regulators attached to on-o f f
va3.ves on masks or helmets shall be equipped with
an over-pressure relief valve.



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.



Decompression ChambersSECTION 8:

Decom ression chamber design and construction.8.1

Decompression chambers manufactured after the
effective date of this standard shall be con-
structed in accordance with applicable ASl4E
Unfired Pressure Vessel Codes.

8.1.1

Decompression chambers used on vessels and
structures within U.S. Coast Guard juridiction
shall be U.S.C.G. certified and shall be tested
and inspected as required by the jurisdictional
authority.

8.1. 2

A decompression chamber shall:

Have a minimum inside diameter of 48 inches;

8.1.3

8. 1. 3.1

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;

8.1.3.2

Accommodate more than one person; and8.1.3.3

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

8.1.3.4

Piping, tubing, and fittings shall comply to
the following unless otherwise specified:

8.1.4

All permanently i~stalled piping or tubing shall.
have a design bursting pressure of at least 4
times the working press~re.

S. l. 4.1

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.

8. 1. 4.2

Chamber piping and valves shall be so located
as to provide adequate ventilation and elmi-
nate dead air space.

8.1.4.3

8.1.4.4 Th inner compartment or working compartment of
tne chamber shall be fitted with an emergency
safe y pressure relief device which may be
activated by the compartment occupants in event
of over � pressurization or disability of the outside
attendants. The uses of automatic pressure relief
devices are 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.

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 service.

Components exposed to oxygen or mixtures containing
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 corrosicn res'stant 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
ex ernally mounted depth indicator  gauge! visi-
ble at the operating stat.ion.

Th inner or working compartment of the chamber
shall be equipped with a depth indicator  gauge!
visible to the occupants.

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't oxygen by volume.

8.1.6.5

A built-in breathing system with a minimum of
one mask per occupant.

8.1. 6.6

Illumination capability to light the interior.

A means for extinguishing fire.

Pire prevention measures shall include:

8.1.6.7

8.1.6.8

8.1.7

Pquipment, fixtures and furnishings user' inside
hyperbaric chambers shall be constructed of
non-combustible materials when possible.

8.1.7.1

Chamber lighting equipment shall be designed
to eliminate possibility of electrical mal-
function leading to ignition of components
or chamber atmosphere contamination.

8.1.7.2

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

8. 1. 7.3

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

8.1.7.4

Decompression chamber ressurization and venti-8.2
latxon system.

8.2.1

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

8. 2.2

A chamber used for pressurizing personnel shall
have two independent and separate sources of air.
One air source shall be independent of primary
electrical power. The secondary source may co;-,
sist of a low pressure air comp essor po:;ered
by an internal combustion engine or generator
system or a high pressure air storage system.

8. 2.3

An emergency or secondary system shall be of
sufficient capacity to pressurize the chamber to
165 fsw and ventilate the chamber for l hour in
ac ord. with the specified minimum ventilation
rates for one patient and one attendant.

8.2.4

The primary pressurization system for a hyper-
baric chamber shall be of a sufficient capacity
to allow pressurization to a depth of 33 fsw
within one minute under actual working conditions.



8.2. 5 The emer gency or secondazy air supply system
shall be periodically activated to insure work-
ability of the equipment in an emergency. The
pressure of the high pressure storage systems
shall be periodically checked and must be retained
within 10'K of the total capacity of the system.

8.2.6

Hyperbaric chamber air supplies shall be periodi-
cally analyzed to insure that. the air is within
the limits designated for diving in this standard
and a record shall be maintained of all tests.

8.2.7

Deco>pression chamber maintenance.8.3

Hyperbaric chambers shall be mainta.ined free
of refuse, discarded materials, grease, dirt
and unnecessary equipment at all times.

8.3. 1

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

8.3.2

8.3. 3 The chamber shall be pressure tested when initially
installed, when moved and re-installed and at five
year intervals at any given location.

8. 3. 3. l Portable chambers shall be visually inspected
and pressure tested to l65 fsw prior to commencing
diving operations a new diving location.

Periodic tests shall be conducted in accord with
the procedures given in the "U.S. Navy Recom-
pression Chamber Operator's Handbook"  NAVSHIPS
0994 � 014-5010! .

8.3.3.2

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

The air intake of compressors used for pressurizing
and ventila.ting hyperbaric chamber systems shall
be maintained in the same fashion prescribed for
diving compzessors.



SECTION 9: Recordkeeping Requirements

Personnel records. Personnel records shall be
maintained by the University on all University
certified divers.

9.1

Personnel records shall contain the following
information:

9.1. 1

Complete personal and employment history of
all divers and diving support personnel.

9.1.1.1

Technical training records including:9.1.3..2

Univers' ty training program completion statements
or equivalent of proof of competency.

9.1.1.2.2

Field experience records including-.

Training records;

9. 1.1. 3

9.1.1.3.1

Written statements from other universities,
agencies, or employers;

9.1.1.3.2

9.1.1.3.3 Written statements from diving officers;

Field operation records; and/or9.1.1.3.4

9.1.1.3.5 Individual personal diving records.

Proficiency dive records including:9.1.1.4

9. l. 1.4. 1 University field operations records; and/or

Operations records from other universities or
employer s .

9. 1. l. 4. 2

Personnel records shall be retained or a minimum
period of 5 years after termination of employment.

9. 1.2

Medical records.9.2

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

9.2.1

9.1.1.2.1 Diving school certificate of completion; and/or



9.2. 2

9.3

9.4

9.5

Helmets, masks and scuba

9.5. l. 2

9.5.2

9.5. 3

9.5. 4

9.5.5

9.6

9.6.1

9.6.2

9.5.1

9.5.1. 1

The medical records shall be retained by the
University permanently.

D' o ds  Section 5. 4. 3! shall be retained
by the University for a minimum of 3 years, except
5 years where there has been an incident of
decompression sickness.

Decom ression rocedure assessment evaluations
shall be retained by the University for 5 years.

D ving e uipment. Inspection, testing, maintenance,
and repair records shall be retained in accord
with the following unless otherwise specified:

Spec' fication 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 fitt.ings  Section
7.3.3.4.2!.

Records shall be maintained on all compressors
maintenance, repairs and air analysis  Sections
6.3.l2.2 and 7.3.1.9!.

Records shall be maintained on all gauge cali.�
brations and correction tags attached to the
gauge  Sections 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 re ortin

The University shall record and report occupa-
tional and student injuries and illinesses in
accordance with requirements specified by the
University policy.

The University shall 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 inci-
dent and the extent of the injuries or illnesses.



Records of hospitalization shall be retained
for five years.

9.6.3

Availabilit of records.9.7

9.7.l Upon request of an University diver, former
University diver, or authorized representative,
the University shall make available for inspec-
tion and copying any record or document required
by this standard which pertains to the individual
diver.



APPEii<DIX A

CONDITIOVS HHICH RESTRICT OR DISQUALIFY A~J INDIVIDUAL
FOR D IVIi4G AND EXPOSURE TO HYPERBARIC CONDITIO'NS

The following disorders are considered as a basis
for absolute disqualification for occupational exposure to
diving or h;=arbaric conditions:

Zpileptiform disease.
Chronic inability to equalize sinus and/or

middle ear spaces.
Cystic, obstructive, cavitary, or restrictive

disease of the l~ngs.
Se"iously impaired pulmonary function.
Signi icant central nervous system disease.
Card.iac adnormalities  e.g. pathological heart

block, valvular disease, intraventricular
conduction defects other than isolated right
bundle branch block, angina pectoris,
arrhythmia, coronary artery disease!.

Yalignancies  active! unless treated and without
recurrence for 5 years.

Psychotic disorders.
Chronic alcoholism.
Drug addiction.
Significant hemoglobinopathies.

The following conditions or disorders may restrict,
limit, or disqualify an individual for occupational exposure
to hyperbaric conditions depending upon severity, presence
of residual ef ects, response to therapy, number of occurences,
diving mode, or degree or duration of isolation:

Diabetes.
Obesity.History of serious neurological decompression

sickness
Conditions requiring continuous medication for

contr ol.
F=equent fainting spells.
Peptic u'cer disease.
Visual acuity deficits.
History of seizure disorder other than early

febrile convulsions.
Pregnancy.


