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Introduction

Commercid crabfishing isthemost dangerousjobin America. Com-
mercia fishermen arenot only at higher risk than most workersfor
death whileonthejob, but also for work-related injuries. Whilefals
overboard or vessel sinkings cause most of the deathsto commercial
crab fishermen, most of thenon-fatal injuriesoccur on deck. Withthis
project, we set out to find practical waysto reduce deck injuriesand
falsoverboard, primarily by asking commercid fishermen how they
reducetherisk of on-the-job deathsand injuries.

Thegoal of thisbooklet isto shareideasfor safety improvementsthat
fishermen can maketo reduceinjurieson their boats, increase produc-
tivity and reduce downtime. Project funding has been provided by the
National Ingtitutefor Occupationa Safety and Health, adivision of the
Centersfor Disease Control and Prevention.

We started thisproject with athorough review of injury datainvolving
crab fishermen, so wewould know whereto focus our attention. We
found that most of theinjurieson crab boatswererelated to the pot
launcher, bait chopper, anddipsor fals.

Wetheninterviewed asmall group of crab fishermen to benefit from
their experiencein preventing injuriesontheir boats. Sincewewanted
ideasthat worked, what better placeto start than with working boats?
From theseinterviewswith crab fishermen, we developed alist of ideas
andimprovements.

Wethen checked our thelist of ideasand improvementswith crab
fishermenin Dutch Harbor before the October 2001 red king crab
season started. We surveyed 89 fishermen from 75 boats of many
different sizes, types, and ages, asking them their opinionsabout differ-
ent safety practices. Wewanted to know whichideaswere new and
which safety practiceswereaready common intheflest.



Thebottom lineisalwaysaconcernfor fishermen. After thesurvey, we
estimated arough cost for each safety improvement. Thiscost informa
tionwill help fishermen make cost-effective safety improvements.

Of course, every boat and every fishermanisdifferent. Someimprove-
mentslisted heremay not fit someboats. Thisbookletisaguide, and
meant to hel p youidentify high-risk areaswhereyou might consider
improvements. Themost important thing you can doistakeahard ook
at your boat. Where arethe hazards? What injuries have you seen?
What can you doto prevent them?

Consider this: Between 1991 and 1998, 66 commercia shellfish
fishermenwerekilled onthejob. Therewerealmost 600injuriesin
Alaskafisheriesthat required ahospital stay during that period.Those
injuriescost thefishingindustry over $5millionin hospital costsaone,
and even morein lawsuits. Can you afford not to improve deck safety
onyour boat?



How to Use this Booklet

Inthefollowing pages, the safety improvementsare
splitinto four sections: Vishility, Pot Launcher, Miscel-
laneous Equipment, and Slipsand Falls. Each section
containsideasfishermen should consider toimprove
deck safety ontheir boats.

For each idea, we have given agenera description of
theimprovement; its advantages and drawbacks;
pictures, drawings, or sketchesto help theboat owner
or shipyard maketheimprovement; and estimated cost
information. The cost information includesbasic mate-
rial and labor in Seettle shipyards. Costswill vary by
location.







Deck Visibility
If the skipper or crew can’'t seewhat is happening on deck, acci-
dentswill happen. If thecrew doesn’t haveenough light onthe
working deck, they won't be as productive or assafe. Closed-
circuit TVsand adequatelighting a so all ow the skipper to monitor
the crew asthey work the pots.

Closed Circuit TV

Benefit: Help the skipper seethe crew

Cost: $200-$1,500 for ablack-and-white system
Ingtallation: By vessel crew or marine el ectronics company

Onmany house-forward boats, the skipper can barely seethe aft deck
fromthe steering station, let a onethe pot launcher and working area. A
closed-circuit TV system can help the skipper keep an eyeon the crew
without leaving hischair. If thepot lineissnarled or if there’ sanother
problem, he'll know right away, with no shouting back and forth be-
tween the deck and the pilothouse. If the skipper knowswhat’s
happening on deck, he can adjust the speed of thefishing as needed,
improving safety and productivity. Even onahouse-aft boat, aTV
system may givethe skipper abetter view of the crew asthey work.

The camerashould beinstalled whereit isprotected from heavy seas
and weather, under an overhang or behind afairweather. Most cameras
should beinstalled in watertight housing, which giveseven more protec-
tion. Aimthe cameraso that it showstheworking areafrom the power
block to the aft end of thelauncher. Onceasinglecameraisingtaled, it
isn’'t much more expensiveto add asecond camera, which might be
used to monitor the engineroom or thelazarette. On combination
vessalsor vessel sthat longline pots, acameral ooking down thework-
ing deck at centerline can help the skipper keep an eyeonthecrew at
thestern.



Costsvary quiteabit depending onthequality of the system and the
number of cameras. A simple household system can cost lessthan

$200 off the shelf. More elaborate marine-grade systemsmay runas
much as$1,500 for several black-and-white cameras, amonitor, and
switching gear. Color cameras, split-screen capability, and flat screen
monitorsall add to the system cost. However, asimpleblack-and-
whitesystemwill provide agood enough picturetoimprove safety. The
vessdl'sengineer may beabletoinstall asimple system, or amarine
€electronicscompany caninstal amore complex system.

A Closed Circut TV Camera, in a protected area of the
deck
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Lighting

Benefit: Improvevishility

Cost: Dependson number and typeof lightsinstalled
Ingtallation: By vessel crew or marineeectrician

Crewsneed light towork productively and safely. Beforeyour next
Season, go out to your boat at night and turnon al of thedeck lights.
Walk around the deck to find the darkest spots. Isthereenough light
for the crew towork? Make sureyou look at both the hauling station
and the aft deck. Would adding alight by the bait chopper or pot
launcher help the crew seetheir work? Would re-aiming some of the
lightseliminateany dark areas? If you don't have one already, consider
adding alight shining over thesideat the pot launcher. Thislight canbe
mounted on thefoc’d e overhang or on the end of the picking boom.

You' |l asowant to make surethat thelightsareaimed so that they don't
shineintothecrew’seyes. Add screensor re-aim lightsasnecessary to
prevent glare around deck machinery or inthewheelhouse.

Costsfor additiona lighting vary depending on the number and type of
lights, aswell aswhether thevessdl crew ingtallsthelightsthemsalves.
A professiond ingtallation of asingle sodiumwidelight would cost
approximately $2,500, whileasimilar wattage quartz light would cost
approximately $1,000ingta led. Fluorescent lightsaregeneraly
cheaper than sodium or quartz lights, but can only be used in protected
locations.
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These lights on the boom illuminate the hauling station
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Rear-View Truck Mirror

Benefit: Help the skipper seethepot lineasitisbeing hauled
Cost: $50-$100

Ingtallation: By vessel crew

Thetruck mirror servesasimilar functionto theclosed circuit TV
camera, but doesn’t allow the skipper to see as much of theworking
deck. Generaly, the skipper canonly seethepot lineand therail at the
pot launcher. However, the mirror doeslet the skipper monitor the pot
linefor snarlsand knots, and hel ps him adjust the speed of the boat to
keep the pot line coming aboard smoothly. With thetruck mirror, the
skipper will also know just when the crew has brought the pot aboard
the boat, and can keep track of how full the potsare.

Themain drawback to truck mirrorsisthat they can be broken off by
heavy seas. If your pilothouseislow tothewater, or if youregularly get
greenwater or heavy spray by your pilothouse, you may not want to
install amirror. Truck mirrorsgeneraly cost lessthan $100 at auto-
supply stores. Thecrew caneadly install thismirror on the boat.

A truck mirror gives a good view of the pot line
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Pot Launchers

Accidentsandinjuriesaround the pot launcher are very common.
Fishermen arefrequently caught between the pot and thelauncher, or
between thelauncher and the deck or bulwark. Thesimplest waysto|
prevent theseinjuriesareto control the potsand to help the crew
know wherethelauncher’ sdanger zonesare.

Pot Guides

Benefit: Control the pots
Cost: Lessthan $2,500
Ingtallation: By shipyard

In heavy weather, do your pots swing fore-and-aft after they’ reout of
thewater but beforethey arein thelauncher’sdogs? If so, consider
installing smplestedl pot guidesonthe outside of the bulwark abovethe
deck guard pipe. Theguideswill help stop the pot from swinging,
reducing the chance of the pot hitting acrew member or your hauler.
Sincethe crew doesn’t haveto work ashard to control the pot, they’ ||
also belesstired, more productive, and safer. Thephotosinthis
section show two different stylesof pot guides. Inthetop photo, the
guidesgo al theway to thetop of therail, whilethey are below therall
inthe second photo. Some boatsonly have oneguide (typically onthe
forward end of the pot launcher).

The guides should be centered on the pot launcher and at least 12
inchesfurther gpart than the width of your pots (see sketch on the next
page). Theguidesshouldn’t beany further apart than thewidth of the
top bar of the pot launcher. Make surethat thetop of theguidesareat
or below thetop of therail, so they don’t create apinching hazard.

Pot guide costswill vary depending on whereyou havethework done.
In a Seattle shipyard, thetotal cost should belessthan $2,500.
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POT LAUNCHER
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Launcher “Footprint”

Benefit: Help the crew be aware of thelauncher’sdanger zone
Cost: Lessthan $300

Installation: By shipyard or vessel crew

Whilethe crew isworking pots, they may not be abletotell wherethe
launcher’send bar will meet thedeck. Thelauncher could easily crush
afoot caught underneath the end bar. Crew members could wear steel-
toed rubber bootsin order to protect their feet. A raisedline, either a
half-round or half-oval, will asohelpthecrew fed wherethedanger
zoneisand keep their feet safe.

The sketch on the next page shows how toinstall the half-round or half-
oval strip around thelauncher. On boatswith wood wear decks, attach
thestrip with countersunk flathead screws. Thestrip can bewelded
down on boatswith steel wear decks around the launcher.

Itisimportant to make surethat the strip isas closeto the pot launcher
end bar as possible so that potswon'’t hang up on the strip when the
launcher liftsthem up onend on deck. Thefootprint stripisbest suited
for boatswith launchersthat land directly on thewear deck. On boats
with recessed launchers, the strip may cause apinching hazard.

Thetotal cost of afootprint strip around apot launcher should beless

than about $300 for amild stedl strip. A stainlessstedl stripwill be
dightly moreexpensive.
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Paint the Launcher or the Deck
Benefit: Help the crew seethe danger zone
Cost: Lessthan $100

Ingtallation: By vessel crew

Whileyou' reout on atypical day onland, you' |l seepainted lines
marking dangerousareas. Unlessyou’ rein afactory, most of thelines
will be ontheroad, marking out lanes, shoulders, passing aress, €tc.
Lineshelp you stay ontheroad whereyou belong.

Consider putting theselinesand their safety benefitsto work onyour
boat. Paint ayellow linearound the base of thelauncher, or even onthe
launcher itself. Obvioudy, the paint will wear off of areaswherethe
potsrub the decksor the launcher. However, on the deck right next to
thelauncher thereisaclean strip wherethe pot never touches. Also,
anywhere onthelauncher that hasn't had dl of itsregular paint worn off
will beagood placeto put safety paint. Whileyou'reat it, you could
aso makethepaint reflective by using glassbeadsinthefina coat. If
you don’t want to use paint, consider colored or reflectivetapeinstead.
Total paint and/or tape costsfor atypical pot launcher will belessthan
$100. Thissolutionwon'’t last aslong asthefootprint strip previously
described, and will require more maintenance.
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Miscellaneous Equipment

Thepot launcher isonly one of the hazards on deck. Other machinery,
including the craneand bait chopper can d so bedangerous. Relatively
minor modificationsto these piecesof machinery can greeatly improve
safety onyour boat.

Bait Chopper Guards

Benefit: Protect the crew from the chopper
Cost: Lessthan $50

Ingtallation: By vessel crew

Takealook at your bait chopper. Could agreen or tired crew member
put hisarminfar enough to chop up hisfingersashe pusheson the bait
block? Could he unintentionally touch the blades on the bottom ashe
scoopsout bait? If so, aguard will help protect your crew. A standard
warning sticker may remind the crew to keep their handsout of the
chopper. You may think that nobody would put hishand into abait
chopper, but someoneisbadly injured thisway onceayear, on aver-

age.

If you have space above the bait chopper, extend the chopper box so
nobody can reach the chopper bladesfrom outsidethe box. If you
can't extend the box, consider installing aguard over thetop. Ineither
case, a so consider adding aguard on the bottom of the chopper.The
guardsdo not haveto be complex. A smple pieceof conveyor belting
with arope can beavery effective cover guard (see photo on page 26).
If theteeth onthe chopper are getting dull, the crew member can pull on
the cover guard to push the bait through the chopper, keeping hishands
outsidethe chopper box. Thiscover guard also helpskeep all of the
bait in the chopper, rather than out on your deck.

On the bottom of the chopper, make surethat the crew’shandsare well
protected by installing aflap of flexibleheavy rubber or conveyor
belting (see photo). Asthe crew reach under the chopper, they’ Il push
the bottom guard up over the bottom of the chopper box, protecting
their hands. The photosinthissection show guardsfor thetop and
bottom of your bait chopper.
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Bait Chopper Cover Guards can save fingers!
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A bait chopper bottom guard protects the crew’s hands as they
scoop out bait

Another aternativeisthe newer “brush cutter” stylebait chopper that
doesn’t require pushing on the block, chops bait faster, and increases
productivity.

A bait chopper guard like one shown here can easily be madefor less

than $50 by thevessel crew. A new “brush cutter” stylebait chopper
costs about $2,000-$3,000, depending on the manufacturer.
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Crane Maintenance and Markings
Benefit: Prevent crane breakdowns

Codt: Varies

Installation: By vessdl crew and/or crane contractor

Theboat’s crane can be one of the most under-appreciated pieces of
machinery onboard. Remember that if any part of the cranefails, one
of your crew may beinjured or killed. Atthevery least, youwill have
to stop fishing until you can makerepairs.

You should inspect your boat’s crane before each season to make sure
that itisingood repair. Make surethat thewireropeisin good condi-
tion, with no broken strandsor corrosion. The controls should work
smoothly and useastandard configuration. Thesafeworkingload
should be marked on both sides of the crane boom, and properly
labeled. Make surethat everyonewho usesthe cranerespectsthe safe
working load limits. Overloading the crane could causeaninjury or
death, will shortenthecrane'slife, and makefor expensiverepairs.

If you have astraight-boom crane on board, you can makeit easier for
the crane operator to bring apot from the stack to the pot launcher.
Alignthecraneboom and hook directly over the center of thelauncher.
Now paint astripe acrossthefixed and moving partsof the crane
pedestal and/or thetel escoping boom. When you are bringing apot to
thelauncher, you'll know at aglancethat itisexactly lined up with the
launcher when the stripesareaigned with each other.

Consider taking acrane safety classand/or having your craneinspected
by an outsideinspector. Classes cost lessthan $200 and will giveyou a
new respect for your cranesand lifting gear. A craneinspection and
certificationwill cost approximately $500if theboat isin the Seettle
area. If the craneinspector doesfind problemswith your crane,
remember the consequences of failurewhen you are deciding whether
or not to makerepairs.
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Hydraulics System

Benefit: Makeyour hydraulics system work moreefficiently and safely
Cost: Varies

Ingtallation: By vessdl crew and/or hydraulics contractor

Theboat’shydraulicssystlem must work well for you to fish efficiently
andsafely. Your equipment will lsolast longer if thesystemiswell
designed and maintained.

Craneand machinery control valves should work smoothly, without
sticking or jerking. If your crane controlsaretoo senditive or too sow,
contact ahydraulicsexpert tofix the problem. Jerky crane movements
will wear out your cranequickly.

If at dl possible, your hydraulics system should have an emergency
shutdown separate from the machinery controls. The shutdown should
belocated either ontheworking deck or somewherewith agood view
of theworking deck, such asthe wheelhouse on ahouse-aft boat. If
youlike, you can a so have separate shutdownsfor different pieces of
machinery. For example, you could stop the pot launcher without
stopping the craneif the shutoffswere set up properly.
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Slips and Falls

Fishingisadippery business, and most fishermen accept fallsand
dipsasinevitable. However, most, if not al, of thesekinds of
eventsare preventable. Whiledipson board aship may not result
infatal injuries, they canlead to broken bones, lost productivity, and
adiminished catch. Afall overboard canquickly leadtoa
crewmember’sdeath. How many dipsor falscanyoureally
afford? Thissectionwill discusswaysthat you can prevent fallsand
recover acrew member who falsoverboard.

Man-Overboard Recovery

Benefit: Recover crew membersquickly

Cost: Varies

Installation: By Vessd Crew

We cannot overemphasizetheimportance of holdingregular safety
drillsonboard your vessdl. Safety trainingisreadily availablein the
Northwest through the North Pacific Fishing Vessel OwnersAssocation
(206 285-3383) and the AlaskaMarine Safety Education A ssocation
(907-747-3287). Withatrained drill instructor on board your vesse,
you will aso havethe benefit of aknowledgeable crew member whois
abletotrain other crew memberson emergency procedures, and whois
ableto help run periodic safety drillsaboard your vessdl.

Regular safety drillswill alow your crew to practice man-overboard
recoveries. Thetwo most important parts of aman-overboard recovery
aremaking surethat thevictim has plenty of flotation and recovering him
quickly. Youdon't have muchtimeto pull acrew member out of the
water before he succumbsto hypothermia. To ensurethat aman
overboard victim remainsafl oat, make surethat you have plenty of life
ringson deck near your normal fishing work-stations. 1f you can, mount
liferingsat the aft corners of theworking deck, so crewmen canrun
back totossalifering beforethevictimistoo far astern. Oncombina-
tion boats, the stern gantry isagood placefor mounting therings.
Wherever they’ re mounted, the rings should have strobes and smoke
bombseither attached or nearby. Liferingstypicaly cost lessthan

$100. Makesurethat you haveasurviva suit withalifelineavailable
29



for arescue swimmer if necessary. Consider buying line-throwing bags
(about $50) that allow you to throw alinefurther and more accurately
thanalifering.

Thefirst part of recovering aman overboard is maneuvering your ship
back to himto retrieve him from thewater. Thereisno substitutefor
practicingthis! Next timeyou aretransiting, haveacrew member
throw afloating object over the sidewithout warning youfirst. Practice
your approachestothe“victim” until youcandoitinyour deep. When
you are choosing what to throw overboard, beredlistic. A buoy bagis
easier to seethan aperson and won't be nearly ashard to pull over the
rail asaperson, evenif thevictimisableto help. If you havetouse
buoys, attach acouple of bucketsto thelineto smulatetheweight of a
person.

Now you know how to get back to thevictim, how do you get him
back ontotheboat? Again, thiswill bedifferent for every boat, but
you can practicethis, too. Beforeyou leave port for afishing season,
practice man-overboard drillswith your crew. Consider putting acrew
member into the harbor (with asurviva suit) andtryingtoretrievehim
whileyou areat dock. Canyou maketherecovery? Couldyou
improveyour emergency plan? Next, try havingthe“victim” pretend to
be unconscious, and send arescue swimmer to recover him. How will
you deal withaman overboard at sea? Do you need more equipment
toretrieveyour crew, suchalifering, Lifeding (about $200), adedi-
cated rescue swimmer’ssurvival suit (about $300), etc.?

Finaly, think about how much easier itisto find and recover someone
whoiswearing alifgjacket. We haveall heard about how modern
lifgjacketsarefar more comfortable than they oncewere, and how
current model sarelight enough that crew memberscanwork inthemal
day long. Go out and find alifejacket that you will wear on deck.
Make surethat the crew alwayswear lifejackets on deck, and provide
avariety of different stylesfor themto choosefrom. Brightly colored
lifgjacketsmakeit easier for the crew to spot avictiminthewater.
Lifejacket costsrangefrom lessthan $50 for smplework veststo over
$300for float coats.
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Frequent safety drills promote survival
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Gratings on Hold Manholes

Benefit: Reduceicing ondeck, prevent fallsintothehold
Cost: $150-$600 per opening

Ingtallation: By vessel crew

Quiteafew crab boats have gratings mounted in the manholes or
loading hatchesinto themain holds, instead of thewatertight covers.
These manholeshavetwo main jobs. thewater flowing over the deck
hel psreduceicing in someconditions, and they alow water to flow out
of thehhold while preventing crew membersfromfalingin.

Thesmplest grating isan expanded metal or perforated sheet metal
grating. Galvanized sted bar gratingswith banded edges are somewhat
surdier. Either of thesemethodsisinexpensiveandlonglasting. The
gratings should beremovable so that you canreinstall awater-tight
hatch and maintainthewatertight integrity of theboat with thehold

empty.

However, somefishermen aremoreinventive: some hatcheshave
coverswith holesdrilledinthemtolet the overflow water out. If you
have someold, leaky hatch covers, or if your current coversdon't seal
properly, consider putting themto good use asgratings. Make surethat
theholesarenolarger than oneinchin diameter or they may becomea
tripping hazard. Also make surethat you have awatertight manholeor
hatch cover for each opening.

Hold gratings should cost aslittle as$150 per hatch for an expanded

metal grating, or about $600 per hatch for anew hatch cover. The
vessd crew caningall thegratings.
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Non-Skid Gratings

Benefit: Help prevent dipsinlow-wear areas
Cost: Approximately $20 per squarefoot
Installation: By shipyard or grating speciaist

Most crab boats have afew specific areaswherethe crew spends most
of their time. Theseare placeslikethebait chopper station, thecrane
and launcher control station, or thehauling station. Thesearealso
placesthat are protected from pots, and don’ t seethe samewear and
tear astherest of theworking deck.

Consder ingtaling non-skid grating in these areasto hel p the crew keep
their footing. Therearetwo genera grating options. metal and fiber-
glass. Aggressivemetal non-skidslast longer than fiberglass, but may
bemorelikely toinjurethecrew if they dofall. Fiberglassgratingscan
be more comfortabletowalk on, and will not makeafall injury worse.
In either case, the grating must be maintained and broken sections
replaced. Gratingstypically cost around $20 per squarefoot installed.
Gratingsarenormaly installed by aspeciadizedinstaller or ashipyard.
The phot on the next page showsatypical fiberglassgrating next tothe
steel wear deck at the hauling station.

Analternativeto thenon-skid gratingsisfiber doormats. Thesemats
are cheap and provide good non-skid protection for asingle station,
such asthecrane control or oneside of the hauling station. Lay these
mats down wherever you need the extratraction, and consider attaching
them to the deck with screws and washersto keep them from shifting.
Fiber mats cost |essthan $20.
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Non-skid gratings in low-wear areas help prevent falls



Fiber mats can prevent falls in slippery areas
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Rail Height

Benefit: Keep the Crew Aboard
Cost: About $100 per foot of rail
Ingtallation: By shipyard

Walk around the deck of your boat. Areany of therailslower than
waist-high? If so, consider adding piperailsto hel p keep your crew
from being washed overboard by waves. Piperailsareacheap, easy
wal to help prevent aman-overboard emergency. They aso providea
convenient spot for you to tiebuoys, pots, or other gear. Piperails
generally cost about $100 per foot of rail. A 2" or 3" Schedule 40 pipe
givesagood combination of strength and light weight.

Seawall/Fairweather

Benefit: Protect the Crew

Cost: About $400-$500 per foot of bulwark, for raising the bulwark 4
feet plus $6,000-$7,000 for anew stability booklet

Ingtallation: By shipyard

Most crab boats have some sort of fair-weather or seawall on the port
side, usualy running from the house back tothe crane. Thiswall helps
protect the crew from heavy seasand high winds asthey work the pots.

Consider adding to thefairweather on your boat. You could perhaps
extend it to the stern on the port side, or even enclosethe entire deck
except for the hauling station. The crew will be abletowork harder
and more productively if they don’t haveto worry as much about the
next wave,
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Farweathersarereatively expensive, and the extraweight can reduce
your pot load. Fairweatherswill also affect vessel stability. For every
thousand pounds of steel that goes on the boat, you can expect to lose
athousand pounds of allowabledeck load. Depending on your particu-
lar vessdl, it can belessor more. A naval architect can giveyoumore
guidanceonthisissue.

Typical costsfor fairweathers are about $350-$400 per foot of rail for
raising the bulwark four feet abovethe current bulwark top. A new
stability booklet costs approximately $6,000-$7,000.

High bulwarks help protect the crew from the weather
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