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

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

{8) The flying after diving requirement is more rigid than
the 0OSHA requirement.

Self-Contained Air Diving

Self~contained underwater breathing apparatus (scuba)
receives only limited use in commercial diving. However,
scuba is used extensively in scientific/educational diving.
Since OSHA clearly intends to classify scientific/educational
divers as commercial divers, scuba diving must be addressed
in much more detail in these standards, 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 and will possibly be employed in some commercial diving
operations in the near future. The topic of mixed gas scuba
diving will require additional study and preparation of
specific regulations beyond the scope of this standard.

The OSHA standard states a specific depth limit of 130
fsw for scuba diving. This is the 1limit generally recommended
for recreational divers. The U.S. Navy (1973) also specifies
130 fsw as the maximum working limit for scuba. On the cother
hand, MTS/ANSI Z-~135 Committee (January 1977) approved a
maximum depth limit of 190 fsw for open-circuit air scuba
diving. 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 (3 December 1976) Mr. Stuart
McCormick and Dr. Warren Wisby state "that of the 4735 dives
conducted in the past five years in depths ranging from
10 fsw to 240 fsw there have been only four diving accidents;
three occurred 36 hours after decompression from a saturation
dive, and one occurred after a non-decompression repetitive
dive to 90 fsw. None of the accidents resulted in any
residual injury. Of these 4735 dives, 1322 (27.8%) were
decompression dives. There were no cases of decompression
illness associated with any of the decompression dives, ex-
cluding saturation diving.," The saturation dive depth in the
above was, to my knowledge, approximately 50 fsw.
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In December 1976 Dr. Glen Egstrom supplied me with data
collected from 37 scientific and research agencies for the
years 1965-1975., This work was completed under the auspices
of the University of California, Los Angeles Sea Grant Diving
Safety Research Project. Of 220,411 scientific/educational
dives logged, 1891 (1.3%) were in excess of 130 fsw and 328
(0.16%) involved decompression. Only 4 pressure related
accidents were reported which included 2 cases of decompression
sickness, and 2 deaths. The deaths included one surface
drowning and one diver with a possible congenital defect.

The second death occurred on a "deep" cable survey at night
(depth not specified).

Most, if not all, of the above mentioned dives were
conducted using open-circuit air scuba. In light of these
impressive figures one may subjectively conclude that
"imposing a stringent depth limit on scientific/educational
scuba diving" is unjustified. Naturally, these figures do
not represent the sum total of all scientific/educational
diving in the United States nor do they include all of the
accidents. However, I feel they are representative. The
UCLA data shows an incidence of 1.1 deaths per 100,000 ex-
posures in scientific/educational diving. Depth does not
appear to be a significant factor in scientific/educational
diver mortality.

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

The recommendation of the 190 fsw depth limit for
specifically trained and authorized scientific/educational
scuba divers must not be construed to include approval of
recreational scuba diving beyond a depth of 130 fsw. Recrea-
tional scuba divers generally lack the training, rigid program
control, supervision, and support facilities necessary for
deep diving authorization. Under such conditions scuba diving
beyond 130 fsw is considered an unacceptable risk.

The requirement for a more stringent depth limit for
commercial scuba diving may well be justified. Commercial
divers are in general not as competent and experienced in
scuba diving as the scientific/educational diver. The
commercial diver may also attempt to use scuba in an environ-
mental or task situation or procedural manner that is completely
inconsistent with the accepted practices in the scientific/
educational diving community. As long as the OSHA standards
include jurisdiction over scientific/educational divers, the
limits for scuba must be extended.
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The OSHA standard states that scuba diving shall not be
conducted (1) against currents exceeding one knot unless
line-tended or (2) in enclosed or physically confining spaces
unless line~tended. In routine scuba diving 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
separate entry and exit points. Working or swimming against
a current in excess of one knot is not recommended. However,
the "unattached" drift diving technique is a very useful
and safe technigue in research activities and select environ-
ments. If the diver(s) must return to the precise entry
point, then line-tended techniques may well be indicated.
One must keep in mind that line-tending techniques are not
commonly associated with scuba diving and therefore indiscrimin-
ate application of such a regulation may actually constitute
a hazard. In any case a number of factors control the selection
of technique., The matter of linectending should be left to
the discretion of the person-in-charge.

Diving in enclosed confined spaces such as underwater
caverns involves use of a lightweight safety line reeled
out by the diver. The safety line is not designed to "pull
the diver back" nor is it attached to the diver; it is a hand-
held guide line., Conventional line-tended diving techniques
are considered inadequate and, in some cases, extremely
hazardous by cave diving authorities. The scuba cawe diving
line technique is also considered adequate for entry into
wrecks and underwater structures.

The OSHA standard also is inadequate in the area of
scuba equipment. Scuba and associated scuba diving equip-
ment must meet certain minimum requirements in both mechanical
function and maintenance., Within the recreational and
scientific/educational diving communities a common standard
of selection and care does exist. Failure to apply this
standard to commercial diving would be unfortunate.

For example, there is apparently no federal regulation
that requires the 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 floatation equipment is covered t© some degree
in the 08HA standard. However, that standard fails to
address floatation capacity or inspection protocol.
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The standard of performance of scuba diver 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 apparently
unrestricted application of the line-tended scuba diver.
Line-tending of scuba divers where a single diver is involved
is for the most part an unacceptable and, in some situations,
an extremely hazardous procedure. The OSHA standard apparently
endorses line-tended scuba diving (single diver) up to their
specified limit of 130 fsw.

The American National Standards Institute - Marine
Technology Society Z-135 Committée on Safety in Commercial
and Professional Diving Operations not only endorses line-
tended scuba dives, apparently to the depth of 190 fsw,
but also suggests that a single diver can operate to the
same depth with no direct connection to the surface or
accompanying diver as long as a wireless communications
system and a "means of positive location" is used. Positive
location means can be interpreted as "bubbles breaking the
surface within visual sight of the diving station." Most
scuba diving authorities consider such practices as unacceptable.
Unfortunately, endorsement of such procedures in the OSHA
and Z-135 standards could encourage both recreational divers
and scientific/educational divers to adopt previously unaccept-
able diving techniques and procedures. A significant safety
hazard would thus exist.

Both OSHA and 2-135 fails to address mid-water scuba
dives and open-sea or open-lake scuba diving. These activities
do require added precautions.

Surface~Supplied Air Diving

Surface-supplied diving is covered more extensively in
this standard than in the OSHA standard. Many small company
divers have traditionally used heavy gear in the Great Lakes
and the modern equipment has only been introduced relatively
recently. Consequently, it is considered that the Great
Lakes diver and employer will need more guidelines than their
offshore counterparts.
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The limits have been extended for diving without a
chamber. Most diving is shallow-water, no-decompression
diving. However, occasionally inspection dives are re-
quired beyond 100 fsw and, in some cases, decompression is
required. Historically, the incidence of decompression
sickness among Great Lakes commercial divers has been
relatively low. Very few companies own chambers in the
Great Lakes area. It seems impractical to require a
chamber on location for one or two deep inspection dives.

On the other hand, the few companies that do deep diving

on a routine basis do provide chambers for employee protection.
We feel that some employer discretion must be exercised

in this area of protection for employees. If the dive
location is a considerable distance from a treatment facility,
then a chamber should be available on the job location.

We do not feel it is necessary to discuss each element
of the surface-supplied air diving requirements since they
parallel those recommended by OSHA and/or the Z-135 Committee,.
Unlike scuba diving, our surface-supplied requirements
are relatively consistant with current practices in the
commercial diving community.

Decompression Chambers

B separate section has been prepared on decompression
chambers. The decompression chamber ig relatively uncommon
in Great Lakes diving operations. We feel that both
employers and employees need more comprehensive guidelines
in this area. The requirements given in this standard are
more or less in accord with those specified by OSHA and/or
the 2-135 Committee.

Recordkeeping Requirements

The recordkeeping requirements are essentially the
same as those required by OSHA.



