Preventing Deaths in Alaska’s Commercial Fishing Industry

George A. Conway', Jennifer M. Lincoln’, Sue A. Jorgensen?, Michael L. Klatt!,
and Jan C. Manwaring!

! Centers for Disease Control and Prevention, National Institute for Occupational
Safety and Health, Division of Safety Research, Alaska Field Station,
Anchorage, Alaska, USA

2 U.S. Coast Guard District Fishing Vessel Safety Office, Juneau, Alaska, USA

Abstract. Background and Purpose: The arctic and sub-arctic waters of Alaska provide a very hazard-
ous work setting, with special hazards posed by great distances, seasonal darkness, cold waters, high
winds, brief fishing seasons, and icing. Our intent is to reduce the remarkably high occupational fatality
rate (200/100,000/year in 1991-1992) among Alaska’s commercial fishing workers. Over 90% of these
deaths have been due to drowning or drowning plus hypothermia, primarily associated with vessel
capsizings and sinkings. Methods: Comprehensive surveillance for commercial fishing occupational
fatalities was established during 1991 in Alaska. During 1990 through 1994, the U.S. Commercial Fish-
ing Industry Vessel Safety Act of 1988 required the implementation of comprehensive prevention mea-
sures for all fishing vessels in offshore cold waters, including immersion suits and other personal flota-
tion devices, survival craft (life rafts), emergency position-indicating radio beacons, and crew training in
emergency response and first aid. Parallel to this, voluntary training efforts by nonprofit organizations
have greatly increased. Results: During 1990-1994, drowning was the leading cause of occupational
death in Alaska. During this period, 117 fishers died, 101 of them from drowning or drowning/hypoth-
ermia. During 1991-1994, there was a substantial decrease in Alaskan commercial fishing-related deaths,
from 34 in 1991 to 35 in 1992, 22 in 1993, and 10 in 1994. While man-overboard drownings and some
other categories of deaths (falls, fires) have continued to occur, the most marked progress has been in
vessel-related events. Conclusion: Specific measures tailored to prevent drowning in vessel capsizings
and sinkings in Alaska’s commercial fishing industry have been very successful so far. Additional ef-
forts must be made to reduce the frequency of vessel events and to prevent man-overboard events and
drownings associated with them.
Keywords: Alaska; Occupational injury/mortality; Commercial fishing;
Injury prevention; Drowning; Injury surveillance

INTRODUCTION

One of the last decade’s great regional pub-
lic health success stories is the sharp decline of
deaths in Alaska’s commercial fishing industry.

During the 1970s and 1980s, Alaska expe-
rienced a boom in its commercial fishing indus-
try. By the mid-1980s, it became clear that com-
mercial fishing-related deaths were the princi-
pal contributor to Alaska’s very high occupa-
tional fatality rate.! Based on data from the
National Traumatic Occupational Fatality sur-
veillance system, Alaska had the highest state-
specific work-related fatality rate during 1980-
1989. During this period, the annual average
private industry fatality rate in Alaska was 34.8
per 100,000 workers, nearly five times the an-

nual average for the United States (7.0 per
100,000).? Fatalities in the commercial fishing
industry—which accounts for the second larg-
est percentage of revenue and number of jobs
in the state—are among the highest industry-
specific rates in the United States.? Nationally,
the hazards of commercial fishing captured the
attention of Congress, which enacted the Com-
mercial Fishing Industry Vessel Safety Act
(CFIVSA) of 1988. In 1991, because of the high
occupational fatality rates for Alaska, the Na-
tional Institute for Occupational Safety and
Health (NIOSH) of the Centers for Disease
Control and Prevention (CDC) initiated efforts
in Alaska to improve surveillance and describe
risk factors for serious occupational injuries as-

96 Circumpolar Health 503



sociated with the fish-
ing, logging, and air
transport industries.
Definitive surveillance

Figure 1. Fatalities by occupation, Alaska, 1990-1994 (n = 365).
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Figure 2. Occupational fatalities by circumstance of
death, Alaska, 1990-1994 (n = 365).
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(AST), and local news
media reports.

Fatality rates were calculated for each type
of fishery by estimating worker population of
the fishery within which the vessel was operat-
ing at the time of the fatal event. These esti-
mates were based on methodology developed
by the Institute of Social and Economic Re-
search, University of Alaska,* and revised by
the Alaska Department of Labor and the Alaska

Commercial Fisheries Entry Commission:’ the
number of workers at risk was estimated by
multiplying the number of vessels making land-
ings each month by the mean crew size associ-
ated with the respective fishery.° Data on use
of wearable personal flotation devices (PFDs)
(i.e., survival suits, life jackets, and float coats)
were obtained from either the USCG or AST
reports.
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Figure 3. Commercial fishing fatalities by fishery, Alaska,
1990-1994.

Denominators based on 1991-1992 employment estimates, Alaska Dept. of Labor.

600
2
28 500
[
g
o 400
=]
Q
8 300
™3
@
2 200
2
o}
T 100
0l
Shellfish Halibut Groundfish Al Salmon  Herring
fisheries CDC
Table 1. Recent decrease in case fatality rate, Alaska
commercial fishing industry, 1991-1994.
Year No. of No. of No. of Case fatality
vessels persons persons rate**
lost* on board* killed*
1991 38 86 21 24%
1992 43 101 18 18%
1993 24 91 13 14%
1994 36 130 3 2%

* Source: U.S. Coast Guard, 17th District, Fishing Vessel Safety

Coordinator.
** Case fatality rate = (number killed/number at risk) x 100 percent.

l

substantial portion of all
Alaska occupational in-
jury mortality.

Of the 118 deceased
fishers, 73 died due to
vessels sinking or cap-
sizing. Twenty-two
fishers, only one of
whom was wearing a
PFD at the time, died
from falls overboard.

Commercial fishing
fatality rates averaged
154/100,000/year for
1990-1994 with consid-
erable variation by fish-
ery.

The shellfish (pri-
marily king crab) and
halibut fisheries were
most risky.

Our analysis of
USCG vessel casualty
statistics” from 1991-
1994 revealed that over
the four-year period the
number of vessel casu-
alties (vessels lost) re-
mained relatively con-
stant, as did the number
of people on board
(number at risk), while
remarkable progress
was made in the case-
fatality rate in these ves-
sel casualties, which
dropped from 24% in
1991 to 2% in 1994.

DISCUSSION
These mortality
findings are consistent

RESULTS

During 1990-1994, 117 commercial fish-
ers died while working in Alaska, out of a
workforce of 17,000 FTE (full-time equivalents)
in that industry, for a fatality rate of 140/
100,000/year, which is 20 times higher than the
overall U.S. occupational fatality rate. Some
101 of these fishers drowned, accounting for a

with previous reports of surveillance data, inci-
dent investigations, and survey information col-
lected during 1980-1992 by NIOSH,® USCG,’
the National Research Council,'® and the Uni-
versity of Alaska.!! These data indicate that
workers at greatest risk for fishing-related fatal
injuries are those who operate aboard unstable
(i.e., easily capsized) vessels and those who have
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insufficient training in

Features of commercial fishing injury events, Alaska.

shipboard safety, espe- Table 2.
cially regarding cold-
water SurdVIt;'lal tech; Hosthuman Agent/vehicle Environment
niques an € use o ’
lifes aving equipment Pre-eyenu Captain and crew Unstable vessel High winds, large
such as PFDs pre-Injury fatigue, stress, Rx/ Unstable work platform waves, icing
. illegal drugs/alcohol, Complex machinery Short daylight
Fata]ity rates were inadequate training/ and operations Limited fishing
test for shellfishi posure i
greatest 1or sneltisning Vessels far aparnt
and varied substantially
b y fishery, each of Event/injury |  Captain and crew Leaning or capsized vessel High winds
. . . reaction to Delayed abandonment Large waves
which differs in g€0- emergency Emergency circumstances  Darkness
: : ) PFD not available/ not understood Poor radio
graphlc locatlon of fish not working Man overboard (MOB) communications
ing grounds, type of har- Cold water
vesting equipment and
techniques, and time of Post-event Poor use of available Vessel sinking High winds
i emergency Poor crew response Large waves
year and duration of B to MOB Cold water
fishing season. Alaska DIOWTIRG
. g
shellfishing, which is Eostatsea

predominantly for crab,
may be particularly haz-
ardous because crab har-
vesting generally takes
place during the winter
months, often in condi-
tions of cold, high
winds, short daylight
hours, and high seas. In

Table 3. Personal flotation device (PFD) usage among
individuals involved in a fatal event, Alaska commercial
fishing industry, 1990-1994.

Vessel-Related Incidents

addition, the basic Event Outcome
equipment used in crab- Survived /Drowned / Total
bing is large steel cages

(“pots”) that weigh up to Wearing Yes 12 7 19
800 pounds (empty) PFD?

each and require physi- No 6 35 41
cal strength and use of

winches and other Total 18 42 60
equipment for place-

ment, retrieval, and
stowage. Stacking these
pots on deck can also se-
verely compromise ves-
sel stability, especially if

Odds ratio = 10.0, 95% Cl [2.8-60.0]
CDC

accompanied by icing of the vessel structure.

Etiologic factors for Alaska commercial
fishing deaths are complex.

In addition to fishery, equipment design,
and fatigue, environmental conditions may also
contribute to the severity of work-related inci-
dents. USCG has classified all waters in Alaska
(including bays, inlets, harbors, and rivers) as

“cold” waters (<60°F, <15.6°C); in these waters,
hypothermia can lead to death by drowning
within minutes of immersion. Because immer-
sion suits provide thermal protection from cold
water temperatures and are critical for survival
during immersions in cold waters, USCG has
required their accessibility and recommended
their routine use in these environments.'?
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fishing industry, 1990-1994.

Man Overboard Events

Survived

Table 4. Personal flotation device (PFD) usage among
individuals involved in a fatal event, Alaska commercial

Event Outcome
Drowned / Total

can be comfortably and
safely worn by all fish-
ers while working on
deck. Wearing personal
flotation devices has
been shown to protect
from drowning in ves-
sel-related incidents.
Evidence on the

Wearing Yes NA 1

rate of PFD use in man-
overboard drowning de-

PFD?
No NA 19

cedents also supports

19 N
their utility.

Total NA 20

Ongoing activities

20 . .
include data collection

NA = not available

by the Alaska Occupa-
tional Injury Prevention
Program and USCG and
safety education pro-
grams through USCG

CDC

and nonprofit organiza-

(implemented 1990-1993).

Table 5. Alaska commercial fishing injury countermeasures:
Commercial Fishing Industry Vessel Safety Act of 1988

tions (e.g., Alaska Ma-
rine Safety and Educa-
tion Association, Alaska
Vocational Technical
Center, and the North

Host/huma ent/vehi Vi ent < . .
v 0 Agentivehicle Efwitonmer Pacific Fishing Vessel
Pre-event/ | Drills Navigation Owners As§001anon)..
pre-injury publications The impressive
Compa .
Kot progress made during
the early 1990s in reduc-
) ing mortality has oc-
Event/injury :;?:rlgzrslon suits FI;{; g:ggunshers/ curred in the pos t-event
Fireman’s outfits/SCBAs phase primarily by
High water alarms ;2
Bilge pumps/alarms keeping seamen who
have evacuated capsized
or sinking vessels afloat
Post-event Immersion suits Distress signals First aid kits, CPR V.. . &
PFDs Life rafts and first aid and warm (using immer-
EPIRBs sion suits and life rafts
required by CFIVSA)
and being able to locate

Prevention-oriented research activities
aimed at reducing the risk for occupational in-
juries in the Alaska commercial fishing indus-
try include our recently expanded surveillance
and investigative activities to identify potential
risk factors. Other activities include develop-
ing, testing, and increasing acceptance of PFDs
that incorporate heat-conserving properties and

them readily, via emer-
gency position-indicating radio beacons
(EPIRBs). All of these measures were required
to be implemented between 1990 and 1994 by
CFIVSA.

The resulting USCG regulations (46 CFR
28.265 and 28.270) require that each master of
each vessel must ensure that safety drills de-
scribing the use of this equipment are conducted
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proposed by CDC/NIOSH Alaska.

Table 6. Alaska commercial fishing injury countermeasures:

sel stability is measur-
able and predictable. By
design enhancements
(e.g., retrofitting of

at least once a month. The individual conduct-
ing the safety drills must be trained in the proper
procedures. The Alaska Marine Safety Educa-
tion Association (AMSEA) has played a major
role in preparing Alaska’s fishers to meet these
needs. Convincing evidence has recently been
presented for the effectiveness of the training
components of this intervention.!?

While it is tempting to declare victory once
such substantial progress has been made, we
should resist the inclination. The continuing cir-
cumstance of 25 to 45 vessels being lost per year
and approximately 100 persons requiring res-
cue annually from cold Alaskan waters places a
tremendous economic burden on taxpayers, and
successful rescue is still dependent on the ex-
pertly trained and highly effective men and
women of USCG search-and-rescue operations,
and subject to the vagaries of the seas and the
weather. 4 Mortality also persists largely un-
abated for man-overboard (MOB) events.

The critical etiologic factors that must be
addressed for definitive, primary prevention ef-
forts in this industry are compromised vessel
stability and falls overboard. While the require-
ments of CFIVSA have greatly improved the
chances of a successful rescue after a vessel
capsizes or sinks, the capsizing events them-
selves should be generally preventable, as ves-

Host/human Agen i i
gent/vehicle Environment sponsons) and careful
attention to loading,
Pre-event/ Licensing of skipper Reassessment of IFQs for all fisheries USeS. of the VCSSCI, and
pre-injury Increased training stability after refitting No-sail guidelines environmental factors,
on vessel stability Retrofitting of due to weather
Increased drills sponsons Development of vessels can be made
icing nomograms much less susceptible to
capsizing/sinking due to
Event/injury Wearing PFDs sudden Changes 1n
||\:AOB alalrg\;mB weather. In MOB
ersonal S
events, PFDs are not be-
ing utilized. USCG
regulations require com-
Post-event mercial fishing vessels
to be equipped with at
least one USCG-ap-
proved PFD, or immer-

sion suit, of the proper
size for each person on board. However, the
PFD is not required to be worn. The usage of
PFDs by fishers while on deck would be an ap-
propriate preventive measure for MOB events.
Effective surveillance and interventions for
commercial fishing-related injury/mortality in
Alaska, the historically worst-case setting in the
U.S., should provide a useful paradigm and pro-
ductive venue for prevention of similar deaths
elsewhere in the U.S. The substantial progress
made to date in Alaska’s most hazardous indus-
try through the thoughtful application of the
public health model and incorporation of new
technologies and comprehensive training should
encourage others to try similar approaches else-
where and for other problems.
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