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Annual Fatalities
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Annual Fatalities--Geography
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Accident Analysis

Sheck Exley
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e Air Rule
e Depth
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Cave Dive Training Level
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Fatalities and Training
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Why??

e Training Is now more available

o Access control at popular locations

o Effectiveness of past educational
campaigns

 New contributory causes




Accident Analysis

e Guideline
o Air Rule
e Depth
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e Lights




Case History #1

A diver exploring a cave system was
using stage bottles to extend
penetration distances.

» At the start of the dive, he dropped
his decompression bottle near the
entrance for later use.

e During the exit phase of the dive, he
picked up and switched to his stage
bottle.




Case History #1

» FIghting the Inflowing current, he
was observed to convulse, and
drowned.

o [t was later determined that he had
left the wrong bottle at his
decompression stop, and was
breathing his high oxygen mix
(EANS5QO) at depth (140 ffw).
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Improper Gas Mixes
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Case History #2

» A cave diving teamis using trimix
and scooters to explore the far reaches
of a cave system.

e The divers are working to depths of
over 250 ffw.

e During the exit phase of the dive,
one diver apparently fouls the line in
the DPV, silting the cave.

» Both divers die before being able to
solve the problems.
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Case History #3

* A 51 year old full cave certified diver IS
exploring a cave with a cave certified
buddy.

e The depth Iis about 30 ffw.

» During the dive the regulator second
stage parts from the regulator hose.

* In the process of changing regulators, the
diver drifts up a few feet and embolizes.

e The buddy Is unable to tow the victim to
safety in time to preserve life.




Case History #3

e The few feet that the victim drifted up
should not have been sufficient to cause an
embolism in a healthy individual

e During autopsy, it was found that the
victim had undiagnosed lung cancer

o |t IS likely that the cancer mass had
blocked a portion of the airway, causing
the embolism
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Age of Decedents

)]
D
=
©
)

(v}
LL
F

N R B N G SRR G

© 2008 Jeffrey Bozanic




Age of Decedents
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Mean Age of Decedents

n= 507

1961-1970

1971-1980 1981-1990 1991-2000

2001-2008
© 2008 Jeffrey Bozanic




- -
Equipment Maintenance




Slide 25

JEB4 p
Jeffrey Bozanic; 23/05/2008



Accident Analysis

Guideline Inappropriate gas
Air Rule mixtures

Depth New technology
Training Medical problems
Lights Equipment maintenance




Case History #4

e Two cave divers conducted an exploration
dive in a long lava tube cave.

» During the exit they stop to explore a side
passage.

e Upon returning to the main line, the lead
diver, a very experienced (>1,000 cave dives)
iIndividual, begins to swim in the wrong
direction

* During the ensuing discussion, the divers
decide to swim Iin the other direction

» Both divers exit safely




Solo Diving




Solo Diving
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Case History #5

o A pair of divers are cave diving in a
system along permanent lines.

» Both are full cave certified (3 years), but
have not recently been cave diving.

» As part of the dive plan, they cross to a
secondary line (leaving a gap reel).

* During the exit they miss the jump,
swimming 1400 feet in the wrong direction.

* Recovery divers find the bodies about 250
feet from the entrance.




Skill Maintenance




Related Projects

o Divers Alert Network (DAN)

* Incident Reporting & Investigative System
(IRIS)

o Deeplife

* Incident Reporting & Analysis Project
(IRAP) http://www.cavediver.net/irap/irap_frm.htm
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Incidence Rates

Denominator

Recorded 1957-1979

Recorded 1980-2006

Recorded 1999-2000

Estimated 1989

Tank Count 1999-2000

Tank Countest)

Estimated 1960-1994

Estimated 1989

After Denoble & Bozanic

Time Period /100K Divers /100K Dives

138 (65-300)
24.6 (12-50)
4 (1-11)
1.7-3.4
2.04 (0.8-6)
1-2.4
160-1400

16.7 0.8-1.6
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INCIDENT_ASSIGNMENTS
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Challenges—Data Collection

Do not receive data
Years to get data (2006)
Incomplete
Contradictory information
— Newspapers

— Internet sources

— Personal accounts

Need official sources documents
— Autopsy reports
— Law enforcement incident reports




Challenges—Foreign Data

Do not receive data

Years to get data (2006)
Incomplete

Contradictory information

Need official sources documents




Challenges—Data Entry

e TIme
— Research
— Data entry

— Averages one working day per incident to research &
enter

e Data integrity
e Coding




Challenges—Reportg

e [ egal Climate

« Community too small to maintain confidentiality




Challenges—Reportg

Time to amass and compile data
Data integrity.
Time to analyze and prepare report

Takes several years to add sufficient data to make
new report worthwhile

Re-coding for new trends




Challenges—Reportg

Legal climate

Time to research data

Incomplete information to track particular case
Re-coding for requested information




How Can You Help?

Report any information on fatalities (esp foreign)
Participate in IRAP
Provide diving history (log book data)

Provide annual information on diving
— # dives (O/W & cave)

— trimix (O/W & cave)

— rebreather (O/W & cave)

Accident reports to IUCRR within days
Provide other source data




How Can You Help?

Accident reporting
Annual activity level reporting
Historical data on activity levels

Certification numbers to DAN

Add activity data fields to member renewal
applications and report

Award information to DAN (Abe Davis, etc)




Accident Analysis

e Guideline
o Air Rule
e Depth

e Training
e Lights
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Case History #6

A diver exploring the Blue Hole in New
Mexico falls to return from a dive

 Recovery divers ar unable to find the
body

e Six years later, the body Is recovered...




Case History #6

A diver exploring the Blue Hole in New
Mexico falls to return from a dive

 Recovery divers ar unable to find the
body

e Six years later, the body Is recovered...

In Lake Michigan!!







