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FORWARD

The Underwater Council of British Columbia (UCBC) is committed to reviewing and
monitoring safe diving practices, in particular through education and publication.

While recreational scuba diving has taken place in British Columbia for approximately 50 vears,
the review of diving fatalities in the province is in its infancy. The UCBC’s 1996 Report was the
first comprehensive study of those fatalities since the mid-1970s. Much more needs to be done to
understand how, when and why these tragedies have occurred. This continued study goes a long
way to answering those questions. Hopefully, it will prevent similar tragedies in the future

As with the UCBC’s first report (1985-1995), the UCBC and the dive industry and community
owe a strong debt of gratitude to the tireless and professional work done by Dr, Victor Stepan,
Norris Colby, Linda Stevens and Dr. Michael Lepawsky. Their efforts would be in vain without
the generous support and direction from the staff and management of the Office of the Chief
Coroner of British Columbia.

Mo conclusions have been drawn from the information contained in this report. A cause and
effect relationship for scuba diving accidents is complex. We may never know what happened
with some tragedies,

Historical statistical data for the years prior to 1985 was gathered and analyzed by Dr. Michael
Lepawsky, head of the Vancouver Hospital's Hyperbaric Unit. His analysis helps fill in gaps of
the years before record keeping for the fatalities was focused on the Office of the Chief Coroner.

The first report has become a standard reference for scuba instructors, educators and avid divers.
The second report will now take on that role,
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DEFINITIONS
AGE - Arterial Gas Embolism
BC - Buoyancy Compensator

Commercial Diver - A person who i3 being paid to do an underwater diving task where the focus
of attention is the paid task.

CPR - Cardiopulmonary Resuscitation

DAN - Divers Alert Network

DCIEM - Defence and Civil Institute of Environmental Medicine
DCS - Decompression Sickness

DOA - Dead on Arrival

DF(} - Department of Fisheries and Oceans

LP Hase - Low Pressure Hose

PO - Pulmonary overpressuns syndrome

Recreational Diver - A person who is diving for pleasure with no monetary gain involved, The
focus of attention 15 the diving as the main task.

ROV - Remote Operated Vehicle

Scuba - Self Contained Underwater Breathing Apparatus

Technical Dive - A dive involving one or more of the following conditions: Diving deeper than
130 feet, using a breathing mixture other than compressed air; overhead diving (diving into
shipwrecks or caves); or going into decompression. !

WCB - Workers' Compensation Board

IDAM, *1994 Report on Diving Accidents & Fatalities” (1996) pg. 63
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British Columbia Recreational Diving Fatalities 1959-1999
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Data shown above for the vears 1959-1977 was collected by the Underwater Section of the
British Columbia Safety Council. From 1978 through 1984, Dr. Lepawsky confinued that work
with critical input from the RCMP, the B.C. Coroner’s Office, Municipal Police Departments,
the Canadian Forces and many individuals who have contributed time, advice and scuba diving
accident and fatality information. The B.C. Coroner’s Office began centralized collation in
1983,

Onwer the 41 vears of this data, 87 recreational scuba fatalities were recorded in British
Columbian waters. The average number of deaths in this time was 2 per year, From 1959
through 1977, data collected by the Underwater Section of the B.C. Safety Council recorded

28 recreational scuba fatalities averaging 1.5 per year. From 1978 through 1984, there were

21 recreational scuba fatalities or 3 per year. From 1985 through 1999, the period of this current
UCBC fatality report, there were 38 recreational scuba fatalities or 2.5 per year.

Mo definite conclusions can be drawn from the small numbers in this data base.



INTRODUCTION

The Underwater Council of British Columbia was formed in 1994, One of the purposes of the
council is to furnish information on recreational underwater activities for the general public. To
that end this research has been done on recreational diving deaths in B.C. The first study was for
the years 1985-1995 inclusive. We then added supplements each year. This document is an
update to include 1985-1999.

This study includes recreational diving fatalities in B.C. from 1985 to 1999 inclusive.
Appendix A with commercial diving fatality scenarios for the same period has been included
because, in many instances, there was something to be leamed by the recreational diver. Often
the coroner's recommendations were directed towards recreational divers who may be
considering commercial underwater work without seeking additional training, a scenario with
frequently fatal outcomes. The main text, charts and graphs include recreational fatalities only.

Excluded from this study were three military scuba fatalities, two commercial fatalities in
Washington State, where the divers were pronounced dead in British Columbia and one
commercial person who died hours after a dive in a boating accident. Excluded from the study is
any diver whose status is still that of a missing person. At this time there is one diver from 1993
in this missing category,

All information, except Figure 3, was obtained from the coroner's records at the Office of the
Chief Coroner for British Columbia. The data was collected using the DAN (Divers Alert
Metwork) Diving Fatality Reporting Form 1993 with a few minor changes (see Appendix B),
Most files had some information lacking and this is noted as unknown in this study.

There was a total of 38 deaths from 1985 to 1999, Figures 1 and 2 show the accident locations,
with 23 (61%) on or near Vancouver Island and 15 (39%) on the mainland, including one on an
1sland off Prince Rupert. Two deaths were in fresh water and 36 were in salt water,

Figure 3 shows the distribution of deaths per year. Between 1985 and 1999 it seems that most of
the divers were certified but in seven cases the certifying agency was not known and in two cases
it is not known if the divers were certified.

Fourteen divers (44%) died in the winter: two in January, four in February and eight in March.
Nine divers died in the spring, three in April in and six in May, Six divers died in the summer,
one in June and five in August. Nine divers died in the fall: four in September, four in October
and one in November. Most deaths happened around midday, with 19 between 11 am and 3 pm.
Twelve deaths were between 3 pm and 5:30 pm and six were after 5:30 pm. One is unknown,

There were four technical diving deaths; three deep dives in 1991, 1993 and 1995, and one
inside a wreck in 1989,

FATALITY DIVE PROFILE (1985-1999)

Choosing a dive site needs to be based on training and experience to be safe and enjovable.
Many of the fatality records lack information on the diver's experience because it is not known
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by anyone surviving. Most of these divers did not keep a log and the dive buddy may have
known how many years the decedent said he had been diving but not how many dives or how
many dives of this kind he had done.

Figure 4 shows the primary dive activity. Pleasure diving was the top activity associated with
diving fatalities, Three divers in the study were performing a task for which they were not paid.
This has been referred to as “work” in Figure 4. These tasks were: recovenng a weight belt that
had been dropped on a previous dive, untangling a line from a fishing boat and looking for
sunglasses that had been dropped in the water.

Figure 4 - Primary Dive Activity

Under Instruction

Spear Fishing / Huntimg

Primary Dive Activity Total | o*
Pleasure 23 ()
Wreck (no penetration) 3 8
Deep Dive 2 5
Work 3 8
Wreck (penetration) 1 3
2 5
3 8
1 3

Night Dive

*Apprm-:imate

Four of the deaths were at the technical level of diving. The diver who penetrated the wreck had
unknown certification. One deep diver had open water certification and one was certified in full
cave and technical Nitrox and one was Mitrox certified. The three whose certification 1s known
were not certified for the technical dive they chose to do. One deep diver had work {recovering
a weight belt) as the primary dive activity,

Figure 5 shows the dive platform used to enter the water.

Figure 5 - Dive Platform

Entry B5 (86|87 |88 | 89|90 |91(92(93/94 95|96 |97 |98 |99 |Total | a;*
Shore p el 23121213013 [ &2 1| X |58
Private Boat 1 1431 111 (1]1 1 9 24
Charter Boat 1 1 1 1 211 7 18
*Appmximat:

Thirteen (34%) of the fatalitics occurred in rough seas or current. Fifteen (41%0) were in fairly
calm weather and 10 cases did not note weather conditions.

Underwater visibility was moderate or greater than 40 fi. in nine (24%), poor or less than 20 fi
in ten (26%), and was not noted in the other cases,




Figure 6 shows the number of individuals in a group, and may include observers who are part of
the group or the boat operator. Most divers were in groups of two. Twenty nine (76%) were in
groups of four or fewer divers, There were five people (13%) who were diving alone and 23
cases (61%) of buddy separation.

Figure 6 - Numbers of Divers in a Group

Numberin |85 )86 | 87 | 88 | 89 (90| 91 |92 (93 (94 195| 96| 97 | 98 | 99 | Total | e;*
Chive Party
| i 1 3
2 2 1| 3]1]1 2 1 1 12 32
3 1|1 1 1 11
4 1 1]11]1 o M I 12 32
3 1 1 2 5
6
3
g 1 1
9
=10 1 1 | I 1 1 Ls] 16

* Approximate

Figures 7 and & show when and where in the dive the problem occurred. People were out of air
in 11 cases (29%0), low on air in three cases and air consumption was unknown in nine cases. In
two cases air consumption was not applicable because the diver did not use his tank. In 13 cases
(34%) the diver did not have problems with air consumption. There were eight apparent cases of
rapid ascent: of these four divers were out of air, one was low on air, one was unknown and two
had no problem with air consumption; six died from arterial gas embolism, one from inhalation
of gastric contents and one from inhaling water after vomiting. One other scenario involved
buddy breathing during ascent and then buddy separation with no recovery of the body.

Figure 7 - When Problem Occurred

85 |86 | 87 (8280 |90 | 9192|9394 |95)|96|97 | 98| 99 | Total | oy*
Late Dive 2 21113 1] 1 3 1 2 16 | 42
Early Dive 1|1 1i{3)1]1 8 |21
Mid Dive 1 1 | 1 4 |11
Post Dive 1 1 1]1 4 |11
Surface-Predive 1 1 1 3 B
On Entry 1 | 3
Unobserved
Linknown 1 1 2 5
'Appmxirnatn:




Figure 8 - Where Problem Occurred

§5|86 |87 (8889|9091 (92|93 |94 )|95|96|97 98|99 | Total | o;*
During Ascent 1 2 4 1 2| 11 | 29
At Depth 2 1 [ i R i i 11 10 |26
Surface-Post Thive 2 | 211 6 16
Surface-Predive 1 | 1 3 8
Diescent 1 3 4 11
Uinknown 1 I 2 5
Unobserved 1 1 2 5
* Approximate

Twenty six (68%) of the divers did not drop their weight belts. In five cases it was unknown or
not documented as to what happened to the weight belt and seven people {18%) did drop their
weight belts.

Figure 9 shows the type of suit wom by divers. Most divers were wearing wet suits, Eighteen
divers (47%) were familiar with their equipment, 14 (37%) were unfamiliar with therr equipment
and in six cases it was unknown Buoyancy compensators were worn by 29 divers (76%), three
people were not wearing one and in six cases it was unknown or not documented. Seven people
were using a dive computer, in seven cases it was not documented and 24 (63%) were nol using
a compuier.

Figure 9 - Tvpe of Suit

B5| 86|87 |88 |89 |90 |91 (92|93 (9495|9697 |98 |99 | Total | oy*
Wet 1 20 23] A I |ajA1213)1 1 20 | 53
Dy 1 1]1 | 2 . N T 1 0 M - 14 | 37
Unknown 1 1 1 3 2
Partial wet | 1 ENE
*Apmximate

Equipment problems may have added to the stress during the dive but in itself they did not cause
the accident. Seventeen fatalities had no equipment problems and in eight cases it was not
known if there were equipment problems. OF the remaining 13 (34%) fatalities, there were
problems with seven regulators which included: increased breathing resistance, increased
breathing resistance with dirty inner parts, water leaking into the second stage, low intermediate
pressure, leaking at the second stage LP hose, second stage free flowing from salt crystals and
sand, split and cracked regulator hoses. There were two buoyancy compensators that let air
escape and water in, one buoyancy compensator separated during testing and one had a stiff
inflator button, One depth gauge failed and one person had a long hose on his octopus regulator
second stage that was caughi by his weight belt when he dropped it. Also one person had a
weight belt that was too tight, contributing to his vomiting, One computer had a battery failure,
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DIVER PROFILE (1985-1999)

Figure 10 shows the age and sex comparisons. Thirty two (84%) of the fatalities were male, with
six (16%) female. There was one teenage death (1994) and two deaths in the 50-59 age group
(1994}, The remaining 35 (92%) were in the 20-49 age group.

Figure 10 - Age and Sex Comparison

Age Male Female Total Percent™
10-15 | 1 3
20-29 b 3 11 29
30-39 13 3 16 42
4i1-49 8 8 21
s0-59 2 2 5
Bl-69
T0-79
Toral iz f 38 108

Perosot” 84 16 100
* Approximate

Figure 11 shows the certification level, with most fatalities having open water certification. Two
people were students with basic certification, taking their advanced course, The instructors and
commercially trained people were on recreational dives. Certification level was unknown for 11
divers (29%).

Figure 11 - Certification Level

Number | percent” | *Approximate
Student
Basic/Open water| 17 43 FTwo students with basic taking
Advanced 5 13 advanced course
Dive Master
Instructors 2 3 3 The instructors and commercially
Commercial 2 5 trained people were on
Cave i recreational dives
Unknown® 11 29 |*Many unknown
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Figure 12 shows the experience level of the divers, both overall and related to the specific tvpe
of dive attempted. Fatalities occurred most commonly in the novice and inexperienced divers,
and less so in the experienced divers.

Figure 12 - Diving Experience

Owverall o Within o

Experience Activity or
Environment

 Student 2 3
MNowvice (< 5 dives) f 16 9 24
Inexpenenced (6 - 20 dives) 11 29 8 21
Intermediate (21 - 40 dives) | 3 1
Advanced (4] - 60 dives)
Experienced (= 61 dives) 7 18 5 13
Unknown 13 34 13 34
* Approximate

Most of these fatalities occurred in healthy divers. Twenty nine (76%) had no previous major
illness or injury. One had childhood asthma and allergies, one had prostate surgery 15 vears
before and one was paraplegic. Twenty six (68%) had no current health problems. Of the
Fatalities that did have current health problems, five were obese, one had a gastro-intestinal
disorder (diarthea); one had drug and alcohol abuse, one had Marfan's syndrome with mitral
valve prolapse and had a cold, one had adult onset diabetes with hyperlipidemia and
hypertension, one had asthma and cardiovascular disease. Undiagnosed problems were found in
six people when the autopsy was done: One had critical narrowing of three coronary arteries and
mild chronic obstructive lung disease, one had mild mitral valve prolapse, one had mild
atherosclerotic heart disease, one had a cavernous hemangioma of the heart; the diabetic
mentioned above had undiagnosed coronary artery disease, and one had evidence of a
myocardial ischemic event {myocardial fibrosis), an enlarged liver and gallstones.

Pre-dive alcohol was noted in the history of three divers. Toxicology reports showed three
persons positive for alcohol, one with a salicylate (Aspirin) level in the therapeutic range and
one with a trace of cannabinoid. One was positive for phenyioin (Dhlantin} and bad a history of
seizuring during resuscitation attempts at hospital. Four people had taken a decongestant before
the dive.

Figure 13 shows autopsy results. The most common cause of death was drowning, as shown in
the chart. Of the 16 people who died from arterial gas embolism, six had obvious rapid ascents.
Eleven of them were novice or inexperienced divers, one had unknown experience but was
certified as an instructor, two had unknown expenence and two were expenenced. Six were
familiar with their equipment, seven were not and three had unknown experience with their
equipment. Three dropped their weight belt. Nine were in wet suits, five were in dry suits, one
was in a partial wet suit, and the information was not available for one.
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SUMMARY

Afiter reviewing the graphs and charts it is apparent that all the numbers are small. Recreational
diving fatalities in British Columbia vary slightly but for the most part show a generally flat
trend from vear to year. This sport has had a small number of fatalities in the years 1985

to 1999

In most cases it is a combination of events that leads o a diver's death. Some of these events are
under the control of the diver. The study points to imporiant considerations such as diving within
experience level, maintaining buddy contact, famiharity with and maintenance of equipment,
planning to ascend before air consumption becomes a problem, dropping the weight belt before
problems become overwhelming and breathing normally on ascent.

Diata from across Canada would give a clearer picture of diving fataliies. Also companing these

numbers with the Divers Alert Network of the United States may help to further unravel the
story of why divers die.

Also avalable from the Underwater Council of B.C., is the Quebec Diving Fatalities 1991-1995
report, révised December 1998 to include legislation regulating recreational diving in that
provinee.



FATALITY SCENARIOS



RECREATIONAL FATALITY SCENARIOS

UCBC RECORD NUMBER: 85-1 AGE: 29 SEX: M
CAUSE OF DEATH: Asphyxia

Due to: Drowning

Autopsy: No

Two divers were on a shore dive. There is no information in the file on whether or not the
decedent was certified or his diving history, although it is known that he had been diving for five
vears. The dive profile was 60 feet maximum for 15-20 minutes, when the decedent indicated he
was out of air. Although buddy breathing was imitiated, the survivor dropped his weight belt and
surfaced. The decedent's body was not recovered and the search was called off after six days.

Little information about the decedent's equipment 15 available. It 1s known he was not wearing a
BC.

CORONER'S RECOMMENDATIONS:

We recommend to the certifying bodies for scuba diving and the B.C. Safety Council that the
following pieces of equipment are mandatory for use by all scuba divers:

1. Buoyancy compensating device which is power inflated from the main source of air.
2. Air cylinder pressure gauge.

3. Depth gauge.

4, Watch or timing device.

In addition to the above-mentioned equipment, we recommend the following secondary
safeguards:

5.  Tanks equipped with "J" valves and octopus regulating systems.

6. That divers mandatonly perform a pre-dive check of all equipment.
7. That all divers carefully calculate the correct amount of weight to be wom for the dive.
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UCBC RECORD NUMBER: R853-2 AGE: 23 SEX: F

CAUSE OF DEATH: Arterial gas embolism

Due to: Ascent without exhalation

Contributing Conditions:  Food in stomach. Overexertion at depth may have induced
vomiting. Nitrogen narcosis may have been a factor.

Autopsy: Yes

An inexperienced diver with no previous expernience in deep diving was on a boat charter. She
wenl down with a buddy o a wreck at 120 feet in calm conditions and good visibility. The
buddy was taking pictures and after about six minutes into the dive noticed that the decedent was
not with him. He conducted a quick search in a 360 degree turn, did not see her and then
surfaced. Two divers suited up to carry out a search, The decedent was found lifeless

20 minutes later on her back in 120 feet of water at a distance of 50 feet from the wreck. She
had her mask on, regulator in her mouth and was wearing her weight belt. She was brought to
the surface and CPR was commenced on the boat. A Coast Guard vessel arrived and she was
transported to a local hospital, where she was pronounced DOA,

The decedent had been diving in a dry suit with a manual inflate hose and did not have a BC.
The regulator showed a hagh breathing resistance and the tank had 600 psi of air remaining.

Autopsy revealed air in the cardiac chambers and cerebral vasculature, pulmonary congestion
and edema and a slight amount of vomitus in the mouth and upper airway.

CORONER'S RECOMMENDATIONS:

To the diving certification organizations NAUT and PADI:

1.  Because the formation of a Provincial Coungil of diving organizations is liable to take
some time, the two national organizations should implement recommendations 2a and 2b
which were made by the jury as soon as is practicable.

2. Diving certification should be for a specific time period and should be automatically void
unless a minimum number of dives are carried out in that period - .g. no more than
3-4 months between dives. This can be verified by a diver maintaining a diving log.

3. Nowice divers must be discouraged from using dry suits with manual inflator systems.

4. The assessment and examination system should be reassessed 1o ensure that those persons
who are unfit to participate in this dangerous sport are not certified.

5.  The symptoms, frequency and hazards of nitrogen narcosis must be underlined to all
divers, but especially to instructors.



JURY RECOMMENDATIONS:
To the diving certification orgamizations of B.C,

1. Until such time that diving standards become lemslated and enforceable it remains the
maoral obligation of the diving community to ensure that its standards are reviewed
annually. This should be done by a Provincial Council consisting of representatives of
diving certification organizations.

2. Assuming that such a council exists, the first standards to be reviewed should be those
related to equipment and classification of diving skills:

{a) All parts of the scuba gear should be inspected annually by qualified personnel and
records kept to prove that such inspections have been done.

{(b) Levels of diver proficiency should be standardized throughout the community and
there should be strict adherence to the depth of dives imposed by such classification.

3. Persons in a position of responsibility such as instructors, dive masters, charter boat
operators and expenenced divers in the company of less experienced divers should freely
exercise their veto powers.

4. After any serious diving incident, information pertaining to the incident and its possible
prevention should be disseminated throughowut the diving community, specifically to all
instructors, dive clubs and dive shops.

UCBC RECORD NUMBER: 55-3 AGE: 21 SEX: M
CAUSE OF DEATH: Cerebral air embolism
Due to: Pulmonary over-inflation

Contributing Conditions: Recreational scuba diving

Autopsy: Yes

A diver and his buddy had a dive profile of 60 feet for 20-25 minutes in calm conditions. The
decedent was a novice diver and was carrying a spear gun and "goody” bag. When he had

1,000 psi in his tank they turned around. Several minutes later, at a depth of 50 feet, he signaled
that he was out of air. The buddy assisted by pulling the decedent's "J” valve and they ascended
gradually, On the surface the decedent swam rapidly on his back and became entangled in kelp.
His buddy attempted 1o help bul the deceased was kicking and [aling his arms and the buddy
was kicked away. The decedent sank and his buddy could not find im. A police diver found
the body in 30 feet of water about one hour later. The decedent was lying on his back without
his mask. The regulator mouthpiece was on the sea bed and the weight belt was intact. At the
local hospital he was pronounced DOA. The decedent’s tank was found to be empty.
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CORONER'S RECOMMENDATIONS:

That copies of the judgment of inquiry be sent to the certifying agencies involved in diver

trainming.
UCBC RECORD NUMBER: 87-1 AGE: 39 SEX:- M
CAUSE OF DEATH: Salt water drowning (presumed)

Contriboting Conditions:  Scuba diving death
Autopsy: Mo

The deceased was an experienced diver on a boat charter, doing the first dive of the third day in
pood weather conditions. The boat was anchored in 75 feet of water, The buddy pair had agreed
to go down the anchor line and level ofl at 30 feet, the depth at the top of the reef. When the
buddy noticed that they were at 70 feet and indicated that they should both go up, the other diver
signaled agreement. While looking for the reef they became separated in visibility of 10-15 feet
and the buddy surfaced. A search was started when all other buddy pairs were accounted for,
and included the Coast Guard, RCMP dive team and an ROV, but the body was not found,

CORONER'S RECOMMENDATIONS;

Mone
UCBC RECORD NUMBER: 87-2 AGE: 43 SEX: M
CAUSE OF DEATH! Dirowning

Contributing Conditions: Recreational scuba diving

Autopsy: Yes

The decedent was an inexperienced diver using rental equipment including a wet suit. He and
his buddy were diving at 60-70 feet from an unmanned boat and spearfishing for cod. After
about 30 minutes, the buddy noticed his tank pressure was 500 psi and looked around for the
decedent to signal an ascent. When he did not see the decedent he assumed he had returned to
the surface. The buddy surfaced, waited five minutes, then swam back to the boat, which took
him 25 minutes as the tide had tumed. The buddy radioed “diver down™ and after the first
rescue boat arrived he dove again for about 15 minutes in an attempt 1o find the decedent. A
boat with a group of commercial divers arrived and the body was found just off the bottom in
40 feet of water. The weight belt had been released and was lying across the octopus on the sea
bed.

Air pressure remaining in the tank was 700 psi. Tt was noted that the octopus had a long hose
and there was water in the BC which leaked and had no CO, cartndge.

=18



CORONERS RECOMMENDATIONS:

1. That all buoyancy compensators in the rental market be equipped as designed with
compressed gas cartridges.

2. That the manufacturers of this model of BC ¢onsider colouring the power inflate button
green and the deflate button red.

3. That a copy of this report be forwarded to DCIEM.

UCBC RECORD NUMBER: 38-1 AGE: 338 SEX: M
CAUSE OF DEATH: Salt water drowning
Autopsy: Yes

A novice ocean diver with some years expenence 1n fresh water only was diving at & breakwater
with his girlfriend. Conditions were calm imitially, but when they surfaced to get their beanings
after a 40 foot dive a 14-18 knot wind gust had developed. There were witnesses on the shore.
He surfaced first and when she came up he had the regulator out of his mouth and his mask was
up on his forehead. He was panicking and signaling for her to assist, she came around behind
him and attempted to push him the 10 feet to the breakwater. The wind and waves at this time
were severe and she had a difficult time. Spume from the wave tops blew directly into his
mouth and he was observed to be choking, She attempted to get him to replace his regulator. A
pilot boat came along and backed into position to attempt to pull him aboard. By this time she
was on the breakwater and he had submerged.

The body was recovered three hours later from 45 feet of water. The decedent's weight belt was
ditched by the rescue team. The BC was found to have a broken spring on the exhaust valve
which would allow air to escape and water to flow in. Air pressure remaining in his tank was
6K psi.

Autopsy showed death was consistent with salt water drowning. There was no pneumothorax
and careful examination of cercbral, cardiac and mesenteric vessels failed to reveal air emboli

CORONER'S RECOMMENDATIONS:

That a copy of this report be sent to DCIEM, Ontario, where a national file of diving accidents is
maintained.
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UCBC RECORD NUMBER: 88-2 AGE: 37 SEX: M

CAUSE OF DEATH: Acute coronary imsufficiency

Due to; Atherosclerotic heart disease

Contributing Conditions:  Cold water immersion causing the cold water immersion syndrome
producing a terminal cardiac event,

Autopsy: Yes

Two divers entered the water over the side of a private boat. On the surface, before they had
placed the regulators in their mouths, the decedent was having difficulty breathing and mumbled
a few incomprehensible words, There was a swell with large waves, the buddy was unable 1o get
the diver back in the boat and commenced mouth to mouth in the water using the victim's
regulator. They were swept into the strait and were spotted by a lighthouse keeper who notified
the Coast Guard. When rescued the divers had been in the water about an hour and were more
than one and a hallf miles from their boat. They were taken by Coast Guard hover craft to a local
hospital where the decedent was pronounced DOA.

Autopsy showed areas of critical narrowing by atherosclerosis in the right and left coronary
arteries and the left anterior descending artery. There was no evidence of myocardial infarction,
remote or recent.

CORONER'S RECOMMENDATIONS:

None,

UCBC RECORD NUMBER: &5-3 AGE: 33 SEX: F

CAUSE OF DEATH: Pulmonary over-inflation syndrome - cerebral air embolism
Due to: Dhving accident

Contributing Conditions:  Inhalation of gastric contents
Autopsy: Yes

The decedent was an inexpenienced diver. After a shore dive to 2 maximum depth of 50 feet she
indicated to her buddy that she was low on air and wanted to ascend. On the surface she
vomited, appeared confused, swam in the wrong direction, said she was drowning and lost
consciousness. CPR was carried out by her buddy, The diver was transported by boat,
helicopter, ambulance and aircraft, via two local hospitals, to a mainland hospital with a
hyperbaric chamber, but was pronounced DOA at the mainland hospital approximately 10 hours
later.

No equipment report is available,
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CORONER'S RECOMMENDATIONS:
To the Mimster of Health for the Province of B.C.:

That a recompression chamber be established on Vancouver Island, under the auspices of the
Greater Victoria Hospital Society.

UCBC RECORD NUMBER: 89-1 AGE: 27 SEX; M
CAUSE OF DEATH: Presumed drowned
Autopsy: No

The decedent was certified 11 months earlier. He was a deckhand on a fishing vessel. While
fishing for codfish a ground line became snagged on the bottom, After several attempts to free
it, the deceased put on his scuba gear and went alone into the water. There was a 1-2 knot
current and the bottom was at about 75 feet. His bubbles stopped after 25 minutes. A surface
search was carmed out without success and the body was not recovered.

CORONER'S RECOMMENDATIONS:

None.

UCBC RECORD NUMBER: 89-2 AGE: 44 SEX: M
CAUSE OF DEATH: Asphyxia

Due to; Diffuse alveolar lung damage

Due to: Barotrauma

Contributing Conditions:  Recreational scuba diving accident

Autopsy: Yes

An inexperienced diver did a 60 foot dive for 30 minutes with his buddy, slowly returning to the
surface at an angle along the bottom. They talked together after surfacing, The buddy was
swimming ahead towards shore when he heard the other diver yell. He tumed and saw the
diver's face mask full of foam and the diver unconscious. The buddy applied mouth to mouth
respiration in the water and again after he got the diver to shore, then ran to call an ambulance.
The decedent was pronounced DHOA at the regional hospital.

CORONER'S RECOMMENDATIONS:

That a copy of the repori be forwarded to DCIEM, Ontano.
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UCBC RECORD NUMBER: 39-3 AGE: 32 SEX: M

CAUSE OF DEATH: Asphyxia
Due to: S¢uba diving acendent
Autopsy: Yes

The decedent had been diving for three years. He was on a wreck dive without a light with four
friends and became trapped inside a forward cabin at a depth of about 95 feet after
approximately 25 minutes. The presence of all five divers in the confined area caused the silt to
muddy the water, making it difficult for the others 1o find their way out of the ship afier a short
search for the fifth diver. The body was recovered after more than three hours. The decedent's
tank was empty.

Autopsy showed no evidence of drowning.
CORONER'S RECOMMENDATIONS:
There were six recommendations made relating to posted information about the wreck and skill

Tevel required, improving aceess and physical changes to the wreck itself to reduce the hazard,
and an annual assessment of the wreck 1o determine the condition and possible safety hazards.

UCBC RECORD NUMBER: RBo-4 AGE: 48 SEX: M
CAUSE OF DEATH: Massive air embolism

Due to: Pulmonary over-inflation syndrome

Due to: Scuba diving accident

Autopsy: Yes

A novice diver on a boat charter was diving with his wife as buddy in a 4.4 knot current by the
tables. They descended the anchor line and swam along the bottom at 60 feet. The diver
motioned with his hand to go up after 11 minutes and they started up wath the diver following his
buddy. Near the surface, the buddy heard a loud grunt from the diver, who stopped ascending on
his own, and the buddy had to assist him to the surface. On breaking the surface the diver had no
regulator in his mouth, He was assisted into a Zodiac and CPR carried out.  After being
transferred to a Coast Guard vessel he was taken to a hospital, where he was pronounced DOA,

The equipment report showed the air pressure in the decedent’s tank was 330 psi and the
regulator 2nd stage free-flowed due to salt crystals and sand.

CORONER'S RECOMMENDATIONS:
That this type of diving be done only by more expenenced divers with consideration given to the

current at the time of diving, and that a copy of the report go to DCIEM in Ontano, where a
nationgl file of diving deaths is maintained,
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UCBC RECORD NUMBER: %0-] AGE: 37 SEX: M

CAUSE OF DEATH: Pulmonary edema
Due to; Cardiac arrhythmia
Due to: Cardiac hemangioma
Contributing Conditions; |, Strenuous exercise

2. Exposure to cold

Autopsy. Yes

The decedent had been certified 17 years and last dove 4-5 months previously, but there 15 no
other information to indicate his level of experience. He and his buddy snorkelled from shore to
a small island and then had a 30 foot dive for 20-25 minutes, away from the shoreline.

Following a controlled ascent they surfaced and encountered current and windy conditions, It
took them 25-30 minutes to reach the shore, The decedent had turned on his back, inflated his
BC and was swimming to shore kicking his feet. Afier the buddy reached shore and removed his
scuba equipment he noticed the decedent about 15 feet off shore and not moving, The buddy
pulled the decedent ashore and started CPR. Emergency Hospital Services (EHS) were activated
and the decedent was taken to a local hospital but could not be revived. His tank showed

2,000 psi of air remaining.

Autopsy showed a small cavernous hemangioma in the night atrium close to the A-V node,
dilation of the right ventricle and marked pulmonary edema. On microscopic examination there
was intra-alveolar hemorrhage and edema. There was no evidence of coronary atherosclerosis or
nfarction.

CORONER'S RECOMMENDATIONS:

None.
UCBC RECORD NUMBER: 21-] AGE: 30 SEX: M
CAUSE OF DEATH: Presumed salt water drowning

Contributing Conditions:  Failed to surface following a scuba dive in ocean water.
Autopsy: No

This was an experienced diver who drank alcohol the previous night and before the dive. He had
treatment for DCS three years prior. The decedent and three other divers did a free fall dive
from 40 to 150 fect where they regrouped. They swam along the cliff wall and then the others
noticed the decedent was missing. The three slowly ascended to the surface. There was no
immediate concern as the decedent would sometimes wander away to explore on his own and
make his own way to the surface. The body was finally spotted by a ROV four days later in

260 feet but could not be recovered.
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CORONER'S RECOMMENDATIONS:

None.

UCBC RECORD NUMBER: 91-2 AGE: 44 SEX: M
CAUSE OF DEATH: Cerebral air embolism

Due to: Pulmonary over-inflation

Due to: Scuba diving

Autopsy: Yes

An overweight diver with a buddy began to surface from 58 feet, 10 minutes into the dive, On
surfacing he was thrashing aimlessly and was unresponsive, and sank. His buddy followed him
down and brought him to the surface, where he was loaded into a boat, On board the decedent's
breathing was laboured and he coughed up blood, later he stopped breathing CPR was carried
out without success.

CORONER'S RECOMMENDATIONS:

MNone.

UCBC RECORD NUMBER: 92-1 AGE: 26 SEX: M
CAUSE OF DEATH: Arterial gas embolism

Due to: Pulmonary barotrauma {over-inflation)

Due to! Scuba diving

Autopsy: Yes

An inexperienced diver with a buddy, diving in current and deep water, descended past 100 feet
and started inflating his BC but continued going down. Both started to ascend rapidly, then tried
to slow down, but surviving buddy kept ascending rapidly to the surface, The other diver did not
surface. The body was recovered three hours later on the bottom in 180 feet. The diver's tank
was found to be out of air,

CORONER'S RECOMMENDATIONS:

Mone.
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UCBC RECORD NUMBER: 92-2 AGE: 43 SEX: M

CAUSE OF DEATH: Fresh water drowning
Due to: Alr embolization syndrome (pulmonary barotrauma)
Autopsy: Yes

An experienced diver with one year since his last dive was diving in choppy conditions to about
44 feet When exiting he removed his fins and passed them into the boat, then his tank and BC
unit with the bladder inflated, and sank. The body was discovered after about 25 minutes with
mask and weight belt intact, CPR was done without success,

CORONER'S RECOMMENDATIONS:

None.

UCBC RECORD NUMBER: 52-3 AGE: 2] SEX: F

CAUSE OF DEATH: Drowning

Contributing Conditions:  Misadventure while participating in a scuba diving instructional
COUrse.

Autopsy: Yes

The subject was an inexperienced diver doing an advanced diving course with two other students
and an instructor. The group descended to the bottom at approximately 100 feet, stiming up silt.
The instructor saw one of the students holding his weight belt in his hands. At this time they
were unable to see the decedent. The instructor took the student with the weight belt problem
and the other student to the surface. A search was carried out for the missing diver first by the
instructor and then by the RCMP dive team, She was located at 100 feet, without the regulator
mouthpiece in her mouth. The decedent’s tank had 2250 psi of air remaiming

JURY RECOMMENDATIONS:

1. Asthe Jury feels it is not practical for an instructor to be both partner and a supervisor to a
group of students, we recommend that the definition of "BUDDY" should mean one person
responsible for one other person when there is more than one student on a dive with an
instructor:

(a) the term "buddy” should not be used to refer to the teacher's overall responsibility to
the student group, and
(b} each student must be paired with a "buddy".

2. Asa prerequisite to the Advanced Course, the student should provide proof of at least five
additional dives in the local area following completion of the Open Water Course,
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3. All goverming agencies covering recreational SCUBA diving should provide puidelines
regarding instructional and recreational diving for local site specific areas.

UCBC RECORD NUMBER: 93-] AGE: 30 SEX: M
CAUSE OF DEATH: Hypoxic brain damage

Due to: Diving accident

Autopsy: Yes

A novice diver became separated from his buddy when going around the bow of a wreck after
doing an &0 foot dive for 30 minutes. The decedent surfaced, calling for help. Other divers on
shore went to the rescue. They had trouble finding the diver on the surface because of a three
foot chop, and were directed by people on shore. They found him face down and blue and towed
him to shore, where CPR was administered. He was revived in hospital and transferred to a
mainland hospital for hyvperbaric treatment. He was pronounced dead the next day, The
decedent's air tank was found to be empty.

CORONER'S RECOMMENDATIONS:

None.
UCBC RECORD NUMBER: 93-2 AGE: 36 SEX: M
CAUSE OF DEATH: Drowning

Contributing Conditions:  Failure to observe buddy system,
Autopsy. Yes

One person with Commercial Certification was on a recreational dive alene while the other
stayed in the 22 foot boat. After approximately 45 minutes, the diver surfaced and yelled By
the time the friend hauled up the anchor, he lost sight of the diver. The body was recovered after
two hours from the bottom at 20 feet, The decedent's tank was found to be empty and his weight
belt intact.

The autopsy findings were consistent with drowning.

CORONER'S RECOMMENDATIONS:

To: The Canadian Red Cross Swimming Programs
The B.C. Canadian Scuba Diving Association

That when publicizing and advertising water safety programs and in scuba instruction lessons
great emphasis should be put on the hazards of diving without following the "buddy system®.
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UCBC RECORD NUMBER: 93-3 AGE: 26 SEX: M

CAUSE OF DEATH:; Asphyxia
Due to: Depleted diving air tank
Due to: Mitrogen narcosis

Contributing Conditions:  Went too deep in lake while scuba diving,
Autopsy: Yes

An experienced diver was on a planned dive to 200 feet at might with three companions, He was
diving with twin tanks containing air and a helmet equipped with lights. He passed his diving
buddy at approximately 200 feet. His buddy followed him to 256 feet and took hold of his arm
and started guiding him upward. The assisting diver gave the surface signal and observed what
he thought was an acknowledgment. He continued to the surface under the impression that his
buddy was following him. His companions did a surface search. The body was recovered by a
submersible two days later in 290 feet, with one tank empty and one full. The type of equipment
required the diver to physically change mouthpieces when the first tank became empty and he
had obviously not been able to do so.

CORONER'S RECOMMENDATIONS:

None.

UCBC RECORD NUMBER: 94-]1 AGE: 54 SEX: M
CAUSE OF DEATH: Aspiration of gastric contents while scuba diving,
Autopsy: Yes

An overweight diver with 32 years experience was on a boat dive near an 1sland, buddied with a
novice diver. The dive profile was 75 feet for 15 minutes. They made a slow ascent and when
they surfaced, the boat was quite far away. Initially they tried to swim to the island but soon
tired. The decedent was having difficulty keeping the regulator in his mouth and did not use his
snorkel. They were both waving to the boat for pick up, When the boat arrived, he appeared to
be unconscious and his weight belt and tank were ditched so he could be pulled aboard. He
began vomiting and was tumed on his side to clear the airway, CPR. was commenced and he was
transferred to the local hospital, where he was pronounced DOA.

Autopsy showed aspirated vegetable matter within the small airways,
CORONER'S RECOMMENDATIONS:

None,
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UCBC RECORD NUMBER: 94-2 AGE: 17 SEX: M

CAUSE OF DEATH: Drowning
Due to; Scuba diving accident
Autopsy: Yes

The decedent was left standing in waist deep water in heavy surl by five buddies after he decided

not to do the dive due to stormy weather conditions. He was found six days later by a dive team
mn 30 feet.

Autopsy showed no traumatic injury.
CORONER'S RECOMMENDATIONS:

To send out a memorandum to all the certifying agency's membership reminding them of the
danger of leaving a diver unattended in the water, reiterating the following: The diving
supervisor normally ensures that a diver is either standing on the deck of the dive boat or on
shore with his equipment of flippers, dive belt, tank and regulator and face mask removed before
the dive 15 officially completed.

UCBC RECORD NUMBER: 95-1 AGE: 27 SEX:; F
CAUSE OF DEATH: Air embaolism
Due to; Pulmonary overinflation

Contributing Conditions:  Scuba diving incident
Autopsy: Yes

Two divers were taking the Advanced diving course from a charter boat, having completed their
Open Water certification the week before. Afier exploring a wreck (no penetration) they took a
compass bearing for return to the boat, following two other divers. When they lost sight of the
divers in less than 20 feet visibility they decided to ascend. At 60 feet, both divers were kicking
and kicking and finally ascended to 35 feet. At this point the decedemt signaled she was out of
air. She began to breathe on her buddy’s alternate air source, they signaled OK and realized they
had sunk to 80 feet, The decedent signaled she was out of air, threw the octopus out of her
mouth and started frantically swimming to the surface. The buddy surfaced with some difficulty
and called for help. The decedent did not surface. There was an immediate search to no avail
The body was recovered after seven days. The weight belt was intact and the tank was found to
be empty.

At autopsy there was gas present in the cerebral veins without cerebral autolysis (consistent with
air embolism) and the lungs showed congestion and patches of intra-alveolar hemorrhage
consistent with ruptured alveoli.
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CORONER'S RECOMMENDATIONS:

To PADI:

1. That PADI review the operation of this dive in relationship to the safety aspects. A copy of
any findings to be forwarded to the Chief Coroner.

2. That PADI Canada emphasize the importance of maintaining neutral buoyancy during a
dive, reaching the surface with adequate reserves of air and releasing the weight belt in
emergency situations.

UCBC RECORD NUMREER: 95-2 AGE: 37 SEX: M
CAUSE OF DEATH: Presumed drowned

Due to: Drowning as a result of a diving accident
Autopsy: No

This was a shore dive at slack tide in a high current area. The decedent was an intermediate
diver with Open Water certification three years previously. He and his buddy descended on a
wall to 75 feet and then turned around as the current increased against them. About 10 minutes
into the dive they had ascended to 35 feet and the decedent was holding on to a rock and
exhausting his drysuit. He appeared to be breathing heavily as there was a large volume of air
bubbles cascading towards the buddy with the current. He let go or lost grip of the rock and
started to drift and was slowly ascending.

They were both moving away from the shoreline. The decedent signaled that he was surfacing
when at a depth of about 10 to 15 feet. The buddy looked around for hazards on ascent and
when he looked back the decedent was gone. The buddy surfaced close to shore, did not see the
other diver, swam to shore and drove his vehicle down current doing a visual search at points on
the shore, then walked along the shoreline back to the original dive site before calling 911.
There was an immediate search but the body was not recoverad

CORONER'S RECOMMENDATICHNS:

Maone,
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UCBC RECORD NUMBER: 95-3 AGE: 38 SEX: M

CAUSE OF DEATH: Pulmonary hemorrhage
Due to: Barotrauma

Due to: A scuba diving incident
Autopsy: Yes

The decedent was diving with two others from shore toward a small island. There was a fourth
person in a rowboal. The decedent was inexpenenced and had not been diving in the previous
10 months. He was overweight, had gained 15-20 pounds in the past year and had a history of
allergies and chronic sinusitis, but had not taken any mediation for about a week pre-dive. At
the beginning of the dive he was with a buddy in 20 feet of water, but became separated and was
seen on the surface about 60 feet behind when the buddy surfaced eight minutes later near the
island. The decedent had his nght arm out of the water and appeared to be in trouble. The
person in the rowboat reached him first.  His head was part way out of the water with the
regulator in the mouth. He was taken to the beach where CPR was commenced and transported
o a local hospital, but could not be resuscitated,

There was 1500 psi of air in the decedent’s tank.

Autopsy showed severe fatty liver and pulmonary hemorrhage. There was no evidence of
pre-existing cardiac disease.

CORONER'S RECOMMENDATIONS:

None,

UCBC RECORD NUMBER: 95-4 AGE: 49 SEX: M
CAUSE OF DEATH: Inhalation of gastric contents

Due to: Diving accident

Autopsy: Yes

The decedent was an overweight diver certified in 1967 but “not active™ in the previous year
{number of dives not known). He and three others retumed to a dive site to locate and recover
two weight belts ditched during an emergency ascent due to low air five months previously, On
that occasion the decedent had been pulled unconscious from the water. He had inhaled salt
water, developed a secondary infection and was kept overnight in a hospital intensive care unit.

The group had done one dive the day before the fatality. That night the decedent was reported 1o
have been drinking alcohol. The next day the four divers entered the water abreast of each other
and descended to 40 feet. One diver experienced ear problems and signaled his intention to
return to shore. Another diver watched the ascent to make sure his buddy was OK, but then
could not find the other two divers and returned to shore along the gently sloping bottom. The
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