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INVESTIGATION OF DIVING ACCIDENTSAND
EQUIPMENT

Glen Egstrom

L os Angeles County ESD

Los Angeles County has the distinction of consist-
ently having more diving fatalities than any single commu-
nity outside the state of Florida. We have anywhere from 6
tol6fataitiesayear. Someof themarepretty bizarre. Y ears
ago | became involved with the ESD (Emergency Services
Detail) in Los Angeles County, a highly trained group of
individuals who do al the rescue and recovery for the
Sheriff’sDepartment. They neededtolearntodive. | hadto
gothrough a Sheriff’ sLaw Enforcement Training Academy
and become a reserve Sheriff before | could teach them. |
have been with them for some time now.

In most communities where search and rescue is
combined with recovery thereisatendency totreat afatality
asarescue. One of the most difficult things has been to get
them to understand that one rescues someone if there is
possibility, or probability, of bringing the person out aive.
If the person hasbeen lying on the seafl oor for much beyond
an hour, it does not make asenseto tackleit in the sameway
asarescue. During rescue operations the ESD people are
willing to lay their lives on the line. | found, after having
trained with them for awhile, that they wereaswillingtolay
their life on thelineto go down and recover adead body, as
if it was arescue.

They felt they had to get the body back because
everybody inthefamily would feel somuch better whenthey
saw it lying on the dock. Thereisagreat dea of emotion
associated with a person who has died during any kind of
activity, but particularly when scuba diving. People think
that under thewater, the crabs and the sharksare going to do
their thing, so one must hurry to retrievethe body. Wehave
been ableto get themto recognisethat it isnot worth risking
another human lifeto recover adead body. Thismeansthat
body recovery should be treated like any other salvage
operation. Thereis no need for haste, there is no need for
goinginto conditionsthat areenvironmentally marginal and
thereisno needfor anyonetofeel they haveto makeaheroic
effort to try and bring back the body.

Body recovery

In communities where there is enough diving, there
isaneedtoformalisetheway inwhichthe chain of evidence
is dealt with when trying to get enough information to
understand how the accident took place and where correctly
to put the blame. One of the difficulties that we have today
in the United States, any time thereis an accident, isthat if
anythingisfoundto not be proper that immediately becomes
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the proximate cause of theaccident. Wefeel that athorough
chain of evidenceisneeded to be ableto differentiate causes
and to make recommendations to the diving community at
large about what takes place when there are accidents.

With that in mind, we asked professional law en-
forcement officers how they go about reviewing a crime
scene. What are the kinds of thingsthat they do. They told
us about the chain of evidence, the details of the body, the
photographs, the identification, where the bodies are, what
circumstances might be associated with the environment
that thebody wasfound in that might giveinformati on about
what had happened. This hasbeen taken up by our unit and
we have established a group called the Interagency Scuba
Committee. This has representatives from the Fire Depart-
ment, the Sheriff’ s Department, the Police Department, the
Harbours people, life guards and anybody who would be
involved in apotential body recovery. Asaresult everyone
knows what to do.

For ascubadivingfatality, or evenaseriousaccident,
there is a phone link with the Sheriff's office. This 919
number can be radioed straight into the Emergency Services
Detail and they immediately send atrained law enforcement
person to the site of the accident or the site of the fatality or
to where ever the body is being taken. For example if the
person died on a boat, they immediately get the names of
witnesses, take charge of the equipment and put into a
evidence bag, so that it is isolated, and check that they
understand what has happened to the individual and to the
equipment during the time since the recovery.

Onthe other hand, if it isabody that has been down
for sometime, or wegointo asearch operation, weuseavery
differenttactic. Instead of finding thebody andimmediately
ditching theweight belt and hauling the body to the surface,
as one used to, we now treat it like a crime scene.

Whenthe searchersfind abody thefirst thingistodo
ashort closer examination to seeif thereisanything that we
will have to spend some time on in relation to documenta-
tion. We then do photographs to show things. In one case
therewasagreat deal of swellinginthelipswitharelatively
small opening and the regulator was out. We could tell that
the regulator had been pulled out after the individual had
goneinto rigor mortis. We check to seeif thereisanything
in the mask or any leaks from the scuba system. We check
whether the weight belt been ditched. Wetakealook at the
contents gauge. It is not unusual for the contents gauge to
read nearly full. Itisreally quiterare, lessthan 1in 5 cases,
for peopleto be out of air. We have investigated a number
of accidents where the tank pressure was 2,800 and 3,000
psi, and at least one of these the diver had simply failed to
turn the tank on. We note the maximum indication on the
depth gauge and the depth where we find the body, if there
areinjuriesand thestate of inflation of theBC. Wetry to get
al the information before we start moving the body.
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Records

There are forms for recording the individual’ s vital
statistics, the names of thewitnesses, who they wereand the
name of thedeputy fillinginthedocumentation. WegetalD
number from the coroner and a serial nhumber associated
with the Los Angeles crime records.

Weal so haveapersonal inventory. Itincludesall the
diving equipment. If thereissomeother personal equipment
onadiveboat, weal soimpoundthat. Wehave had anumber
of interesting surprises with what people have in their
personal luggage that they probably used just before their
fatal dive. The contentsof theluggage can help themedical
examiner make decisions about the autopsy protocol.

Thereis also a Supplementary Diving Report. This
iswhere alot of the statistical information ends up with a
description of where the body was found, how deep it was,
what kind of position was the body in, who were involved
and places to check off some of the circumstances were. |
didlike the term “involuntary separation”. It should be
“separation” because involuntary is a presumption. Many
divers perform what | call “voluntary separations’. They
havedifferentideasabout thediveand gotodifferent places.
They only join up periodicaly. We have a surprising
number of caseswhere, at thetimeof theaccident, the buddy
pair were separated by a distance that madeit impossible to
participate any kind of arescue.

The next step is an interview with the personal
friends, room mates and members of the immediate family
to get some information about the victim’s physical condi-
tion and their diving physical (medical examination) his-
tory. Whenever thisinformation is unavailable, an investi-
gator talks to whoever would be knowledgeable. These
interviews provide very interesting and often helpful infor-
mation. In many cases we have determined, from the
autopsy, that victims had used cocaine.

We had alocal diving cult called the Jelly Beaners.
They derived their namefrom thefact that anumber of drugs
came in brightly coloured capsules that looked like jelly
beans. They would pop afew and dive and see what kind of
funand mystical thingswould happen underwater. Many of
them survived.

Weinvestigatewho trained thevictims, their level of
experiencefor that level of training, their diving experience
during the past year, whether or not they had any previous
kindsof accidentsand who owned the equipment. Wecheck
whether any adjustmentshad been madeto the equipment by
anyone.

Equipment handling

Thedirectionsarethat, from thetime of recovery, no
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onetouchesthe equipment beforeit has been photographed
and examined, unlessthereisachance of afreeflow. Inthat
case we ask them to make amark across the handle and the
valve and then turnit off recording how far they haveto go.
We do that because we have had severa cases where the
divers, instead of turning the valve al the way on and
backing it off a quarter of aturn, have turned it al the way
off and cracked it on for a quarter of aturn. That does not
makeamuch of difference early oninthedivewhenthereis
asufficient differential pressure. However at theend of the
dive, it creates another restrictive orifice which can turn a
good breathing regulator into a very difficult breathing
regulator, even if the regulator works perfectly.

We have evidence lockers for each of the pieces of
equipment so that any time that it is not being tested we
maintain its integrity by keeping it in a separated storage
area.

Equipment investigation

Each pieceof equipment isexamined and tested. We
make arecord of serial numbers. We make arecord of how
it is attached to the tank. We check that regulator was
attached. Itisnot asodd asit sounds. Over the past threeto
five years we have had cases where, when we got the
equipment, theregulator wassoloosethat thetank would not
holdair. Oneof therecent deathswasacommercial diver on
hookah, using atank asback up, whileworkingthroughkel p.
Divers on hookah in kelp often have a quick disconnect on
the hose so that they can go onto the pony bottle, get
themselves out of the kel p and then re-connect and go about
their business. They usethe pony bottle partly asatool and
partly asabackup. Thisman was still attached to his hose,
lyingdead onthebottomandtherewasnoairinthetank. The
assumption was that he must have breathed it dry. On the
formsit was recorded that the regulators were attached, the
control valvewas on and that air was not leaking. However
that was because the first stage regulator was functionally
separated. What probably happened wasthat thediver made
an attempt to get out of the kelp by plugging into his pony
tank, which was upside down. Astheair pressure went out
of thetank and he started moving up and down water gotinto
the tank, because the first stage was loose, and collected at
the lower end, where the valve was. Soon his regulator
delivered a mixture of water and air, that had a dlight
pressure head of air behind it. He then aspirated and
drowned, with the regulator in his mouth.

We check all the valves. With anything that can be
wound in and out we makeamark ontheshoulder, and make
a matching mark on the handle and count the number of
revolutions available. This also applies to dials that will
changethebreathing characteristicsof aregulator. Scubapro
produced a regulator that has been referred to as “dia a
death”. Itinfactisavery good regulator, but by twisting a
knob one can detuneit and turn it into avery bad regulator.



SPUMS Journal Vol 22 No 3 July-September 1992

It hasabout four and ahalf turnsof adjustment. Thedesigner
now agreeswith methat it should have been madeasascrew
driver fitting rather than a knob which gives divers the
opportunity to change its characteristics at will. There are
peoplewho believethat if they increasethe breathing resist-
ance on the regulator, their tank is going to last longer.
Unfortunately it only seems to them that it lasts longer.

We check the cylinder size, how it is rated and what
kind of conditionitisin. Welook insidetheair cylinder. It
issurprising that wefind water in about 1in4 cylinders. We
are not always sure how thewater getsinto thecylinders. If
there is even two teaspoonfuls of water in the cylinder and
thediver inverts, thewater getsintothevalve. Thenwiththe
next breaththediver getsthewater first, thiscan beasabolus
or asaspray, andthentheair. Thisisavery stressful process.

We check thekind of floatation, how much lift it had
and the amount of weight worn. All these things are
recorded in order as we go down the check list. The
completed check list givesarecord of what took placeat that
particular point in the chain of evidence.

We see some interesting equipment. Sometimeswe
suspect that the victims were not used to the diving equip-
ment they were using and had not bothered to take instruc-
tion. One dead diver was about 1.6 m (5 ft 4 in) tall and
weighed about a55 kg (120 Ib). The wetsuit did not fit but
he should have been able to operate with half the 10 kg (22
Ib) he was wearing.

Some 1st stages did not have a contents gauges,
although there was aways a port for one. One person died
usingasonic regulator. These makearattle sound whenthe
tank pressureislow. Itwasagoodoperational regulator. But
it did not have enough low pressure portsto take care of all
the hoses that were needed for a buoyancy compensator,
drysuit and octopus. This stubborn individual, decided not
to put these hoses on because he did not think hewould need
them. He had asingle first stage, no alternative air source
and no auto-inflation system. He did not have the rod that
operated the J Valve, however the J Valve had been dis-
placed about 6 mm (aquarter of aninch). That wassufficient
to release the spring and allow the reserve air to be used.
With aJvalvethediver normally takes a breath that is hard
to breath, then reachesbehind and pressesdowntheloop and
getsthereserve pressure. Therewasno evidencethat hehad
done that.

One diver died wearing an Atpak. These are back
mounted buoyancy compensators where the back pack is
used asarepository for lead shot asan alternativetowearing
aweight belt. Theideaisthat should one need to get rid of
it, you reach around the back, put your finger through awire
loop and pull a16 cm (7 inch) wire out of something like a
piano hinge. Then a trap door will open and all the shot
shouldfall out. Unfortunately all thelead up in between the
shoulder bladesfloats an unconscious diver face down. We
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have had a number of these backpacks come through our
hands. Onehad thewire pushed in alittle further so that the
end could be looped to keep it out of the way. He had not
worked out that when one does that one can no longer pull
the pin out.

Some of those who died had very heavy backpacks
because of their weighting system. An Atpak, with the
cylinder full of air, weighed 38 kg (84 Ib) whichisan awful
lot. One innovative individual cut out the centre of his
plastic backpack and did sheet lead downintothehole. The
backpack and cylinder normally weighed around 21 kg (46
to 47 Ibs), but it weighed 31 (68 |b) with this modification.
Heféell over inthe surf and was never able to get back onto
his feet. He drowned in about 50 cm (18 to 20 inches) of
water. Onevery creativediver did not have an accident. He
transferred the weights to his backpack with no system of
jettisoning, the result could be described as a poor man's
version of the Atpak.

We have seen some interesting weight-belt innova
tions. Wethink isabadideanot to beableto ditch aweight-
belt. Apparently some diversfedl that they do not want to
|osethewei ght-belt becausethat they put doublebuckleson.
Then thediver hasto undo two bucklesbeforethe belt starts
tofall. Wearing aknifeon the outside of theleg meansthat
if one ditches the weight-belt it can come down behind the
knife handle and hang there.

If the weight-belt tongue is more than four or five
inches long, we note the fact. In this circumstance if one
opensthe buckle and the belt startsto fall away, the section
with the weights is going to move faster than the section
without weights. That causesthe belt to go crosswiseinthe
buckle and it will usualy jam. We have done this experi-
mentally and seen it happen. In onedeath abelt had closed
its buckle around afellow’ s ankles, having been hooked up
onhisknifeand lower leg. A belt with 8-9 kg (181to 20 1bs)
of lead, hanging on aknife handle or round one’ slegsmakes
survival difficult.

Tuckingthelongtail of aweight-beltinside, or round
and round the belt isnot asolution. If oneis depending on
ditching weights to provide positive buoyancy if one gets
intotrouble, thenalong beltisnotin one’ shest interest. Nor
is tucking it inside, because in an emergency, or a panic
situation, undoing the bucklewill do nothing towards drop-
ping the belt.

Wetakesomeof thegear into aswimming pool totest
toseeif itisoperational. Inone casethedetontating cord on
the CO, cartridge had one loop around the CO, cartridge so
that no matter how one pulled the handl e, the arm woul d not
come down to puncture the CO, cartridge.

On several occasions recently, we have found there
was no low pressure hose attached to the BC. Thisusually
indicates somekind of freeflow or malfunction and that the
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diver separated it deliberately, because we teach them how
todothatinour training program. |f thepower inflator starts
to blow, one must immediately disconnect it becausethat is
theonly sureway of being ableto shut it off. If you have not
done it before, because you have not had the problem, you
will findit really awkwardtodo, particularly if you haveone
of the smaller disconnect mechanisms.

Equipment testing.

Testing the equipment which islaborious. We have
a complete set of catalogues with specifications of all the
regulators and equipment that are used in our area. Weaso
have all the appropriate tools as many of the devices take
specialized tools. We use our library to see what changes
from the manufacturers specifications have taken place.

The first step is to test the regulator. We use a
differential pressure gauge attached to the regulator. Then
we put the regulator in someone’s mouth and get them to
breathe normally. Werecord theinhalation, exhalation and
differential pressures. Then we use forceful inhalation and
exhalation and record the same pressures. Thisenablesusto
decide whether it isafunctional regulator. We do the same
for all the breathing equipment, octopus, Air Il or alternate
air sources.

We aways check the intermediate pressureto deter-
mine whether there are any leaks, and also to determine
whether the appropriate intermediate pressure was operat-
ing on the regulator.

After this we test the regulator on a breathing ma-
chineinside asmall hyperbaric chamber. We can flood the
chamber or leaveit dry. Our protocol requires that we test
the regulator on the surface and at 10, 40, 60 m. Itisall
automated. We measure at 6, 15 and 30 breaths a minute
with atwo and half litretidal volumerecording the perform-
ance under all these circumstances. Wealso test theregula-
tor at the depth at which the body was found.

Regulator failures can involved tuning, in-leaks or
out-leaks. Itisvery rarethat we have acircumstance where
there is not enough air remaining in the cylinder to operate
the regulator.

In-leaks sites are going to be at the exhaust valve or
themouthpiece. Onehasto pull onthe mouthpiecetobeable
to detect these cracks. Under normal circumstances the
elasticity of the rubber will hold them together. But in a
person’s mouth, thereis enough distortion to let water leak
through the mouthpiece. Theother siteistheexhaust valve.
Debrisunder theflapvalvewill prevent it seatingand will let
water in. Entering the water from aboat with the regulator
in the mouth, the water pressure may be sufficiently above
thepressureintheregul ator todrive part of theexhaust valve
back into the regulator. That will provide a wet breathing
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regulator throughout the dive. If one blows very hard the
flap sometimes pops back out again and then the leak will
stop.

Out-leaks are generated by O rings. That isusually
becausethetank valvedoesnot matchtheregulator. Onehas
to be very careful lining up the valve and the regulator or
there will be aleak. Valve seats and hoses also have to be
checked for out-leaks.

Conclusions

By devel oping aclear protocol for recording achain
of evidence and co-operation between all authorities con-
cernedthe LosAngelesESD hasimproved theinvestigation
of diving accidents. The results of careful inspection and
testing of the diver’s equipment, with evidence gathered at
the scene of the accident have alowed us to discover the
actual cause of death. Thishasenabled usto draw attention
to dangerous practicesin an effort to prevent further deaths.
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