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DIVING SAFETY, WHERE ARE WE GOING ?

John Knight

Summary

Diving safety, asfor all safety, requiresan attitude of
mind aswell astechnical competence. It requiresthe proper
equipment which must be well maintained. Inexperienced
and out of practice divers dominate the diving deaths.
Divingisalwaysaseriousbusiness, but should beenjoyable.
Diving for fun may mean that the diver does not bother to
divesafely. Current training turnsout diverswho need extra
training to dive safely anywhere other than wherethey have
been trained. Experienced divers seem to be able to avoid
problems if they take care.

Introduction

Scubadiving isanintrinsically dangerous sport asit
is performed in an unbreathable medium with alimited air
supply. It isequipment dependent. The scuba diver must
haveareliablebreathing systemto survive. Raised nitrogen
partial pressures change a diver’s thinking. Immersion
alters physiology and being in water increases heat loss. A
diver can kill himself (or herself) by holding his breath and
rising in the water. Sea conditions can change rapidly and
become dangerously hostile.

Decompression sicknessisan unavoidable hazard of
scubadiving or any sort of diving. Itisvery, very, difficult
to come up slowly enough to form no bubblesat all. Itisa
statistical accident whether oneformsenough bubblesinthe
wrong places to get decompression sickness symptoms.

Thereisquitealot of evidencethat coming up faster than 18
m per minute is associated with cases of decompression
illness. Thereisalso evidence that multiple ascents during
adive are associated with decompression sickness.

Breath-hold divers continue to die unnecessarily
every year. Post-hyperventilation blackout hasbeen known
for about 30 years, but its dangers are regularly forgotten.
One of our past guest speakers bore the scars of two chest
drains and atracheostomy, the results of a post-hyperventi-
lation blackout in the university swimming pool. He was
lucky to be rescued and revived with CPR. Thechest drains
were needed for the pneumothoraces CPR gave him ! He
went on to become a Diving Medical Officer in the USN.

Safe diving

What isasafedive? Isit onewherethediver never
makes a mistake or isit one when he or she survives to get
back toland aive, or moreimportantly aliveand well ? That
is a huge range from which to take your pick. Diving is
awaysaseriousbusiness, but it should beenjoyabletoavoid
stresses which can cause disaster. Diving for "fun" may
mean that the diver does not bother to dive safely.

Diving safety requires an attitude of mind aswell as
technical competence. It requires the proper, well main-
tained equipment. It requires knowledge of the physiologi-
cal effects of immersion, of hypothermia as keeping warm
underwater is difficult, of the effects of partial pressure
changesto name but afew requirements. It requiresthought
onthe part of the diver. It requires judgement and courage
to stick to doing what is safe, to refuse to dive because one
isnot happy with some aspect of the dive, often the weather
or sea conditions.
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Diving safety is the ability to cope with the changes
and dangers of diving which leads to safe, incident free
diving. Safety does not necessarily come from regulations,
such as depth limits. The Queensland regulations were
brought about by the failure of self-regulation in the diving
industry. A few cowboyswere carelessand unsafeand their
antics, and theimportance of the diving industry to tourism,
prompted what many see as unnecessarily heavy handed
regulation. Equipment provision can beimproved by regu-
lation but it does not effect attitude changes.

The efforts of Carl Edmonds, Bob Thomas and
others, myself among them, have popul arised and raised the
standard of diving medicals over the years. However only
one instructor organisation (NASDS (National Association
of Scuba Diving Schools) which was the Federation of
Australian Underwater Instructors (FAUI) until recently)
considers that a diving medical is required before the pro-
spective diver gets wet. It is unfortunate that the diving
instructor organisations refused to support properly con-
ducted diving medicals during the preparation of the new
Australian Standard 4005.1-1992.* | consider the question-
naires that are offered are less satisfactory methods of
sorting out those who should not dive. Australiaislucky in
having alarge number of doctors who have had training in
how to do a proper diving medical.

Last year Glen Egstrom told us of the rates that his
research had shown divers came to the surface.? | do not
think that many people actually come up at the recom-
mended rate of 10 m per minute or lessthat isbeing advised
for somediving tablesand computers Thisrateisextremely
difficult to achieve. One has to watch the depth gauge and
timing device closely to make sure one rises at the correct
rate. Usually | have to hover for a while because | have
exceeded the ascent rate.

Accidents

What causesaccidents ? Itisusually diver error, and
usually aseriesof errors. Thecommon errorscan be classed
asincompetence, which can be duetoinadequatetraining or
lack of knowledge, or stupidity, such as going diving when
one should not or without required equipment. The divers
who diedinthe Mt Gambier sinkholeswereeither untrained
inthe special skillsnecessary for safe cave diving or did not
use them properly. Sometimes the cause is beyond the
diver’s control such as an unforeseeable event like sudden
regulator failure or an unpredicted storm.

Statistics of deaths and DCI, which are almost the
only statistics about the problems of diving, are only thetip
of theiceberg of errorsand accidents. Itisonly recently that
studies of diving incidents have been published. Thisis
largely because the statistics are difficult to collect. They
have shown that some pretty startling things happen without
morbidity.34
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Thanksto thework of DouglasWalker, in Australia
with Project Stickybeak, and John McAniff, who runs the
Nationa Underwater Accident DataCenter (NUADC) atthe
University of Rhode Island in the U.S.A., we know the
factorsthat were associated with many deaths. Their reports
startedintheearly 1070 and haveappearedregul arly since.>¢
The most important of these appear to be inexperience and
being out of practice. Unfortunately the common causes of
disaster includefailureto act onthepart of thediver. Failure
to control buoyancy properly. Failure to monitor the con-
tents gauge and failure to start the ascent with plenty of air.
Failuretoinflatethebuoyancy compensator. Failuretodrop
the weight belt. Failure to recognise dangerous sea condi-
tions. Moreeffectivetrainingwouldteachdiverstoavoidall
these mistakes.

Inanumber of casestherehasbeen equipment failure
that has precipitated the pattern of eventsthat led to adeath.
This seems commoner in the US deathsthan in the Austral-
ian and New Zealand deaths.” There are many more occa-
sions when equipment failure occurs but is coped with
without any problems.

If one is relatively close to the surface when the
regulator O-ring blowsit is not very difficult to get back to
thesurface. Itisabit moredifficult when oneisat any depth
and the regulator suddenly refuses to give any air or free
flows. Oneway tothe surfacesisto do an emergency, out of
air, swimming ascent. Another escaperouteisthat thediver
can breathein and out of the buoyancy compensator, which
will be expanding as one goes up.

If onerunsout of air oneshouldimmediately head for
the surface. That is where there is certainty of getting
another breath and perhaps of being rescued. Too many
people have died after failed air sharing. | have no faithin
the ability of every diver to breathe out at the correct rate
whileattempting acontrolled swimming ascent, free ascent,
buoyant ascent or any other sort of ascent without the
regulator in the mouth.

Stress, if nothing else, islikely to mar the perform-
ance. Thereisalsotherisk that the effort of swimming will
use up the diver’s oxygen reserve and cause unconscious-
ness from hypoxia® This of course leads to a drowning
death. Thereisabetter way of coping with emergency out
of air ascents. The continuous breathing cycle ascent
protocol waspublishedinthe SPUM S Journal in 1978°with
follow up articlesin 1982w and 1984.

Theintroduction of thisprotocol led to alargereduc-
tion in out-of-air accidents leading to death or requiring
treatment at the Hyperbaric Unit at Tobermory in Canada.
Between 1974 and 1982 there were 37 serious diving acci-
dents in the Tobermory area of which 15 died, 12 without
ever reachingthe surface. By September 1984 therewere so
few diving accidents requiring treatment that the chamber
was virtually unused.®



SPUMS Journal Vol 22 No 4 October-December 1992

The continuous br eathing cycle ascent protocol is

1 Do not remove the regulator from your mouth
unlessyou have another toreplaceit with, or in cases of
entanglement. Theregulator providesasafety valveand
a possible source of air.

2 Continue to attempt to breathe in and out at all
timeseven if out of air or without your regulator. This
ensures an open glottis and larynx and minimizes the
chance of small airway closure.

3 Make certain you become positively buoyant by
inflating your buoyancy compensator or dropping the
weight belt or both. Thisguaranteesthat you will reach
the surface despite hypoxia.

Inother wordskeeptheregulator inthemouthandtry
to breathe in and out all theway up. Attempting to breathe
inand out will keep thelarynx from closing and so decreases
the chances of bursting alung. Asonerisesinthewater the
pressure in the cylinder will eventually exceed the ambient
pressure and et one take another breath. 1f you really want
to make it to the surface you should blow the expense and
drop your weight belt as soon asyou run out of air. Thecost
of replacing your weight belt will probably encourageyouto
watch your contents gauge more closely on your next dive.

Whereisdiving safety going?

Thereisno doubt that the standard of instruction has
risen but I have somedoubtswhether it hasrisen far enough.
Diving instruction organizations in Australia now qualify
peopleasOpenWater Diversaccordingto AS4005.1-1992.1
Unfortunately they need not havedoneaboat dive, they need
not have dived anywhere except in sheltered water and they
do not have to be able to work out all the questions on
decompressiontableproblemscorrectly. They aresaidtobe
trained properly in buoyancy control but looking around
when | have gone diving, thisis not always being achieved.
The Australian recreational diver standard does not say the
diver istrained to dive anywhere, asdid the old C-card. He
or sheistrained to dive in the area in which he has been
trained and needs further training before being safe to dive
elsewhere.

Unfortunately | suspect that this extratraining is not
likely to occur for two reasons. Oneisthat it represents an
extra cost and the other isthat divers like to think that after
their training they can dive safely anywhere. | have been
consulted by a number of people who were trained in
Queensland, without athick wetsuit, who dived in Victoria
with athick wetsuit, and got into trouble with their buoy-
ancy, their ascent rate and decompression illnesses.

| know the economic incentives for short courses to
teach people to dive. However, | think that many of the
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people who are trained these days, are not receiving afair
deal. They are being turned out as not “quite safe” and not
“quite unsafe” divers. They need more supervision and
practicein doing the thingsthat are the more difficult to do,
like buoyancy control, floating at a level and ascending
slowly. We have got to teach people that they have to look
at their contents gauges more often than they do and to look
at their depth gauges and their timer aswell asto do all the
other things they are taught.

Wher e should diving safety go ?

| hopethe standard of training will continuetorise. |
am sure that the length of time underwater should be in-
creased considerably before apersoniscertified ascapable.
It really seems to me that when somebody can become an
“Advanced Diver” by doing two courses which total about
14 or 15dives, theword advancedisbeing used very loosely.
Experience based on aproper grounding in essentialsisthe
only way that somebody can devel opintoan advanced diver.
Glen Egstrom said it took up to 21 tries at buddy breathing
for his students to do it properly every time and that they
required reinforcement every six months or they became
incompetent.®* Thissuggeststhat every timeadiver hasasix
months lay off from diving the first dive should be in
sheltered or easy diving conditions so that he or she canre-
establishtheself confidence, properly based on competence,
which enables one to be safe underwater.

Onestill seespeoplewho have bought anew piece of
equipment who, quite obviously, cannot useit. Itisusually
abuoyancy compensator. They cannot useit properly, they
are not comfortable with it because the buttonsfor inflation
and deflation are different from their last one. It takestime
to adapt to new equipment. Just being shown, in the shop,
how it workswithout it being attached to the tank, ishardly
a proper instruction in how to use a new and complicated
piece of equipment.

My 1977 decision, as the Secretary of SPUMS, to
insist that all thosedivingwith SPUM Smust havebuoyancy
compensators was greeted, in some quarters, with dismay.
In those days some people still considered that one did not
need to compensate for wet suit compression, or abdominal
compression, decreasing onesvolume and making onerela
tively heavier. In 1977 we were lucky that nobody burst a
lung when they activated their buoyancy compensators,
because at |east three people came rapidly to the surfacein
aflurry of foam. Thishappened because they had not been
taught how to use their new buoyancy compensators.

Therisein the standard of instruction does not seem
tohave made any differenceto the number of peoplewho do
not understand how to use their decompression tables. Itis
sometimesadvanced infavour of diving computersthat they
aresimpler tounderstand thanthetablesasthey tell youwhat
todo, sothat the diver doesnot haveto understand anything
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about decompression theory. This may be apractical solu-
tionwhen computersnolonger allow unsaferepetitivedives
butitisa"cook book" solution, liable to go wrong with the
present generation of diving computers.

Some years ago one of thediving instruction organi-
zations wrote to SPUMS asking for advice on what we
thought was important in the final exam before qualifying
people asdivers. The Committeefelt very strongly that the
trainee should be able to pass a test on using the tables
without making amistake. Asfar as| know thisadvice has
not been implemented.

Those arethethingsthat will haveto beaddressed in
the future of diving safety. The training agencies have the
responsibility to make sure that every diver can control
buoyancy properly, knows the hazards of depth (nitrogen
narcosis, cold, increased use of air, increased risk of decom-
pression illness) and sea state, can always cal cul ate decom-
pression requirementsaccurately, isdetermined never torun
out of air underwater and knows how to reach the surface
evenif unconscious. Thisinvolvesdroppingtheweight belt
and inflating the buoyancy compensator. Knowingall these
things does not detract from ones enjoyment of adive.

Itislucky that human beingsaretough and our bodies
canstandagreat deal of ill treatment. Otherwisetherewould
many morediving accidentswith seriousconsequencesthan
thereareat present. But we should not rely on thisto reduce
diving accidents.

What isneeded istheattitude that diving safety isthe
diver's responsibility and this requires education in depth
and aseriousattitudeto safety. Both Brett Gilliam’ sreport®?
and Bob Halstead’ s survey* show that depth limitationsare
ignored safely by many experienced divers. Thereasonis
probably that they are careful to dive safely and avoid
making mistakes. Perhaps they are properly prepared for
every eventuality or perhaps they know how to keep out of
trouble and when to abort adive. Perhapsthey even know,
as should every diver, what to do if they do get into trouble
and how to contact assistance. Australiahasagood recovery
system for the Barrier Reef, but it is only as strong as the
weakest link, which isusually a human.

Diving safety depends on having fit, well trained,
thoughful, competent divers using well maintained equip-
ment who are sensible enough not to do anything stupid or
foolhardy.
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DIVER RESCUE AND RETRIEVAL IN NORTH
QUEENSLAND

Geoff Gordon

Thepresence of generally fineweather and warm sea
temperaturesmakesdivinginthetropicsvery attractiveand
further conspires to increase both the number of dives per
day, and the length of each dive. Most of this diving takes
place in areas remote from tertiary medical facilities. As
dive numbers increase so does the incidence of significant
decompressionillness(DCI). Thereisthustheneedfor aco-



