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WELCOME!   

THANK YOU FOR ATTENDING OUR PRE-SEASON 

REVIEW AND PRIMER!

Prepared and Presented By:

Dave Phipps, USCG Licensed 100 Ton Master



TODAY WEõLL REVIEW AND DISCUSS:

ÅPre Segment ExercisesééWhat would you do?  

ÅFires

ÅGrounding

ÅHull Damage and Flooding

ÅPreparations and precautions for being towed

ÅMan Overboard

ÅCollision Avoidance

ÅAbandon Ship



FOR EACH OF THE FOLLOWING 7 SCENARIOS:

ÅWeõll give you an opportunity to take a minute to jot down the actions 
youõd expect to take, in the order youõd take them, to meet the 
abnormal or emergency as described.

ÅWeõll then review the applicable guidance as recommended by  
respected reference material and see how close youõve come to best 
practices as described in the following source materialsé



OUR REVIEW IS BASED ON THE 
FOLLOWING SOURCE MATERIAL:

ÅUS Coast Guard Boat Crew Seamanship Manual

ÅWorld Wide Marine Training OUPV / 100 Ton Masterõs Course  (Oriental, NC)

ÅMarinerõs Learning System OUPV / 100 Ton Masterõs Course

ÅSeaworthy ðEssential Lessons from Boat US 20 Year Case Files of Things Gone 
Wrong

ÅChapmanõs Emergencies at Sea



NOTE:         

ÅThere is no single technical response universally agreed to as a òtheó 
standard

ÅMuch depends on the kind of vessel, her occupation, the number of her 
crew, and training of her crew.  In most cases, the captain is responsible 
for the training of his / her crew.

ÅHowever, most reference material has general agreement in the kind of 
action required

ÅCircumstances vary and you may have to adjust your response to meet 
the needs of the circumstances that confront you



THIS PRESENTATION  WILL ALLOW US TO DO THREE THINGS:

1 ðTake advantage of the collective wisdom and experience

in the room

2 ðSee how close we are to recommended actions for each

anomaly

3 - Learn to incorporate additional considerations into our

thinking



1 - DIESEL ENGINE FIRE

ÅYouõre operating a vessel with a 
diesel engine and equipped 
with a halon or CO 2 fire 
extinguishing system.  You notice 
black smoke billowing out of the 
engine room air vent and shortly 
thereafter, from the floor hatch 
over the engine room.

ÅWhat would you do?  Place your 
actions in the order in which 
youõd accomplish them.



2 - ELECTRICAL FIRE

ÅYouõre at the helm of your 32 foot boat 
when you notice failing electronics and 
a burning odor.  In looking around you 
notice wisps of acrid grey/black smoke 
coming from behind the main electrical 
switch panel, followed shortly by licks of 
red and orange flames.

ÅWhat would you do?  Place your actions 
in the order in which youõd accomplish 
them.



SUCCESS IS LARGELY DETERMINED BY:

ÅThe three òPós

- Proper equipment (appropriate and operable, emergency checklist)

- Preparation (education, training, crew briefings) 

- Practice (fire drills, hands on practice, pool exercises, MOB drill)



Today weõre focused on the 2nd P ðPreparation

- Thinking through the considerations and recommended 

actions required to effectively respond to an abnormal or 

emergency situation



5 CONSIDERATIONS IN RESPONDING TO ANY EMERGENCY:

1) Weõll need to manage the natural tendency to become

òexcitedó.

- It usually takes a conscious and deliberate effort to remain calm.

-This is much easier to do if youõre preparedé.you know you have the

right equipment, youõve been trained, and youõve practiced your

responses.



IN RESPONDING TO ANY EMERGENCY:

2) Retain control of the boat

ü IF the boat is moving, resist the temptation to leave the helm to handle an

emergency without getting a relief crew member to take the helm

The boat must continue to be operated in such a way as to avoid all

navigational hazards.  IF necessary, bring all way off, but continue to

monitor hazards



IN RESPONDING TO ANY EMERGENCY:

3) Maintain Situational Awareness!

-Know whatõs going on around you

- Know where other crewmembers are

- Know where your boat is going

- Be aware of surrounding conditions; wind, waves, and hazards



IN RESPONDING TO ANY EMERGENCY:

4) Prioritize.

In general, a knowledgeable, organized and methodical approach to

problem solving will allow you to manage the situation.

However, some actions and the sequence in which theyõll be

performed may vary as a function of rapidly changing

circumstances.

Be vigilant.  Re -evaluate risks and priorities on a real time basis.



IN RESPONDING TO ANY EMERGENCY:

5)  When and where appropriate or necessary, use others!

Time is often an element.  If someone aboard is capable of a task,

the skipper should calmly but firmly direct that individual to

accomplish that action.  Individuals who have been trained, or who

have participated in practice drills, or who have been adequately

briefed by the skipper may carry out some of the required tasks.

In a moment, weõll look at some specificsé..



FIGHTING 

FIRES

ONBOARD



ONLY FIGHT A FIRE IF:

ÅThe fire is small and contained

ÅYou are safe from toxic smoke

ÅYou have a means of escape

ÅYour instincts tell you it's OK



FIRE PREVENTION IS BEST

ÅRegularly inspect all systems including fuel, oil, and electrical. Check for   
abrasions, evidence of small leaks, old or cracking wire insulation and 
uncovered terminals.  Look for overloaded circuits.

ÅKeep rags with oil, grease, paint and solvents off the boat, but if you must 
carry them keep them in a clean, sealed paint can.

ÅBe alert for suspicious odors and fumes, vent all spaces thoroughly before 
starting engines or generator.

ÅRemember to do hourly engine room checks when underway if possible



THE FIRE TETRAHEDRON

Remove any one side of the 

tetrahedron, and youõll

extinguish the fire!

- fuel

- oxygen

- heat

- chemical reaction



CLASSIFICATION OF FIRES ðYOUõLL WANT
THE RIGHT EXTINGUISHING AGENT FOR THE JOB

ÅFires are classified as A, B, C, or D fires to assist in identifying the best 
means of extinguishing them.  The classification is based on the kind of 
òfueló at the heart of the fire.

ÅFire extinguishers are likewise rated and approved by the US Coast Guard 
in a way that describes both the fires theyõre meant to be used against 
and the amount of agent contained in the bottle

ÅThe most common extinguishers on pleasure boats are dry chemical, 

CO 2, and Halon or its replacement agents



CLASS A FIRES

ÅCommon combustible materials ðwood, cloth, paper, some plastics

ÅBest extinguished with water or dry chemical .  Water removes 
heat, dry chemicals interfere with the chemical combustion process and in 
some cases help to smother the fire

ÅUse caution with wateré.runoff can find its way into electrical wiring or 
equipment.  (Know your boat)

ÅDry chemical will leave a caustic powdery mess



CLASS B FIRES

ÅFlammable or combustible liquids, flammable gases, greases, solvents, 
paints, gas, diesel, propane

ÅExtinguish with dry chemical or aqueous foam . Dry chemical 
interferes with combustion process and removes heat, aqueous foam 
smothers fire by removing access to oxygen.  Spray aqueous foam on 
adjacent horizontal surfaces and allow to run down to smother fire; spraying 
directly will splash fuel to adjacent areas

ÅDo NOT use wateréwill spread and disburse burning substance



CLASS C FIRES

ÅThink CONDUCTORSé.these are electrical fires.  Energized wiring or 
appliancesé.inverters, battery chargers, radios, pumpsé

ÅDanger of electrocution; DO NOT USE WATER or FOAM!

ÅUse dry chemical, CO 2, or Halon gas .  Dry chemical interferes with 
combustion process and helps remove heat; CO 2 and Halon displace 
oxygen but do not remove heatéwatch for òreflashó and standby with 
additional extinguisher.

ÅDry chemical will leave corrosive powdery residue thatõs difficult to clean up



CLASS D FIRES

ÅCombustible metalsésodium, potassium, magnesium, titanium, 
lithiuméfound in flares, cell phone and computer batteries, power tool 
batteries, and other portable electronics

ÅSpecialty extinguishing agents may be required

ÅHard to extinguish because they have their own oxidizerécan burn under 
water

ÅIf possible, jettison overboard .  Use caution for injury and burns .



FIRE EXTINGUISHER TYPES

ÅWATERðCools fuel below ignition point.  Spray in sweeping motion at base 
of flames.  Commonly lasts only 8 to 10 seconds with a range of 10 to 12 feet. 
Rated for A class fires.

ÅDRY CHEMICALðPowdered agent both interferes with combustion and 
provides limited cooling. Pull pin, squeeze handle, spray with a sweeping 
motion at base of flames.  Depending on bottle size, lasts 8 to 20 seconds at 
a range of 10 to 12 feet. (range estimate may be optimistic) Corrosive. Non 
toxic, but can cause burns if inhaled.  Rated for B, C fires; in some cases, for 
A fires.

ÅCO 2 ðCarbon Dioxide gas.  Displaces oxygen, 50% heavier than air. 
Expands to 450% of compressed volume. Limited cooling.  Only effective in 
knocking down flames; reflash possible.  Do not enter engine rooms or 
confined spaces after discharge until well ventilated, usually 15 minutes.  5# 
bottle lasts 10 -15 seconds and has a range of 5 feet. Rated for A, B, C fires.



FIRE EXTINGUISHER TYPES

ÅHalon 1211 ðcompressed gas.  Newer versions have more eco -friendly gas 
(FE241).  5-7% solution with compressed nitrogen as propellent.  Rated for A, B, 
and C fires.  Not a great choice for open areas. Very effective in enclosed 
spaces.  Chemically reacts to interrupt chain of combustion

ÅClean, no after use residue. Expensive (2.5# portable bottle $300), discharges for 
10 seconds, at 9 -15 feet. Must be discharged close to fire to avoid dilution.  
Larger automatic engine room systems 7 to 10# and $1800 -$2500

ÅDoes not remove heat; reflash may be possible if additional oxygen allowed

too soon.  Ventilate 15 minutes after fire is out before opening compartment

ÅFor all extinguishers; PASS ðPull Pin, Aim at base of flames, Squeeze 
handle, Sweep back and forth across base of fire



FIREFIGHTING PROCEDURES - 1
ENGINE ROOM FIRE:

1.    SOUND THE ALARM  

ANY crewmember who discovers a fire or any indication of a fire must immediately call

out òFIRE IN THE ENGINE ROOMó   

2. Remain calm, retain control of the boat (if possible, maneuver for smoke avoidance), and 
retain situational awareness

3.    Shut off all engines, generator, and ventilation fans. Close any open engine room doors

or hatches. (Keep DC electrical system functioning if possible for auto fire extinguisher

and VHF radio)

4.    If equipped with automatic engine room extinguisher, verify engine has shut down and

system has discharged.  Do not discharge with engine operatingéit will pull agent

overboard. Do not open hatches.



FIREFIGHTING PROCEDURES ð2

ü If engine room extinguisher has not automatically activated, ensure engine

is shut down and actuate manual discharge.  If no automatic system

installed, manually discharge portable Halon or CO 2 bottle through hatch

port.  Note; dry chemical MAY NOT be effective when discharged through

port (if it canõt blanket entire fire).  Do not open hatches

5.   Order trained crew member(s) to: 1 - Stand by life raft (or dinghy if

necessary) and prepare to launch. 2 - Retrieve abandon ship bag, VHF

hand held radio  3 ðMove away from smoke and flames and into life

jackets.

6.   Note position and transmit Pan Pan or Mayday message as appropriate

- give name and type of boat, position, nature of fire, number of persons

aboard, and intentions. Advise of changing situation.



FIREFIGHTING PROCEDURES ð3

7.  Keep all engine room doors and hatches closed for 15 minutes after agent is

discharged before opening

ü If you must open a door or hatch behind which fire may be burning,

have appropriate type portable fire extinguisher ready, open door as slowly

as possible, stay as low as possible, and keep door or hatch between

yourself and fire.  Watch for reflash.  If necessary to use portable extinguisher ð

remember PASS ðPull, Aim, Squeeze, Sweep

8.  If fire is out, conduct damage assessment and request appropriate assistance

9.  If at any time fire gets beyond your control, abandon ship



FIREFIGHTING PROCEDURES ð4
IF GALLEY FIRE:

1.      SOUND THE ALARM: Any crewmember òFIRE IN THE GALLEYó

2.      Remain calm, retain control of the boat, and retain situational awareness

3.      Extinguish with type A, B portable extinguisher

ü If no extinguisher available (?) use materials at hand such as baking

soda or water soaked towel.  Water will put out alcohol fire but may

spread flames to other combustible materials.

4.      If propane stove, make sure propane is turned off at the source



FIREFIGHTING PROCEDURES ð5
ELECTRICAL FIRE

1. SOUND THE ALARM  Any crew member òFIRE at the (location)ó ie, òFire at 
the battery chargeró or òFire at the switch paneló

2. Remain calm, retain control of the boat, and retain situational awareness

3. Shut down affected electrical distribution system

4. Gain access to source if necessary (behind panel, under hatch) and 
extinguish with type C fire agent.  IF possible, restrict fireõs access to 
oxygen.  DO NOT USE WATER OR FOAM.  Order crew member to retrieve 
another extinguisher to use if necessary

5. Make damage assessment, request assistance as required 



FIREFIGHTING PROCEDURES ð6

Class D fires ðflares, lithium ion batteries, etc.

1.   Sound the alarm.  Any crew member  òFire in the (location)ó ie, òCell

phone Fire in the saloonó or òlaptop fire in the forward berthó

2.    Remain calm, retain control of the boat, and retain situational awareness

3.   Water or other non flammable liquid may be used as extinguishing agent

to cool fuel.  May not effectively extinguish fire.

4.   IF possible, Jettison Overboard!  You will NOT be able to handle the burning device

-resist the urge to pick it up...temps can be over 1100 degree F.  IF possible, use tongs

(BBQ?) and a pot to retrieve and move the deviceéjettison

overboard.  Use extreme caution for burns from splattering material!



3 - GROUNDING

ÅWhile out for a cruise with friends and 
maneuvering at 6 knots your vessel 
suddenly and abruptly slows as it 
bumps and grinds to a halt.  You find 
yourself hard aground.

ÅWhat would you do? Place your 
actions in the order in which youõd 
accomplish them.



GROUNDING - 1

ÅGrounding can be the result of:

ü Missing marks, shoaling, bouys being off station

ü Momentary inattention, distraction, or confusion 

ü Operation without charts or without updated charts



GROUNDING - 2

Sailboats ðInitial considerations if you suspect youõre going 
aground:

ü If sailing upwind, the helm should be thrown over immediately and the boat 
tacked.  The crew should move to leeward to reduce draft.  With a little luck 
the boat will go back into deeper water.

üIf sailing downwind, the chances of getting free immediately are slim.  The 
temptation is to turn the boat 180 degrees, but this could damage the 
rudder, especially if the boat has a shoal draft keel with a deep spade 
rudder.

üReduce sail to avoid being driven further aground as necessary



GROUNDING - 3

ÅPowerboats ðinitial considerations if you suspect youõre going 
aground:

ü Avoid impulse to increase throttle in forward or reverse until ensuring

that the raw water intakes are not choked with sand or mud.  (itõs

possible to do extensive engine damage)

ü Monitor engine fresh water temperature for signs of ingestion and 

blockage



GROUNDING - 4
1.   Remain calm and retain situational awareness

2.   Check for crew injuries

3.   Check for vessel damage and flooding as follows:

ü Hull damage: check all accessible interior compartments (under berths, floor

boards, bilges, and lazarette) for cracking and flooding. Powerboats with

stabilizersécheck through hull bearings. Sailboatséinspect keel attach fittings

ü Steering and propulsion systems: Inspect rudder posts, steering rams,

through hull fittings, prop shaft seals and tubes, strut bolts

4.   IF flooding is apparent: Shut down AC electrical systems. (Note: bilge pumps are

DC - wired directly to battery and will continue to operate.) Attempt to

slow flooding by fitting or wedging pillows, blankets, life vests, rags or other

materials into holes or cracks.  Order crew into life jackets if necessary.



GROUNDING - 5
5.   Check for water depth around vessel (boat hook, dinghy & lead line)

ü Determine which way deep water lies

ü Determine if wind and current are carrying vessel further aground

ü Determine if tide is rising or falling (tape waterline on hull)

6.   IF assistance is required, transmit Pan -Pan urgency message; call for

professional assistance if desired

7.   IF safe to unground; 

ü Lessen draft or shift load: 

- empty water tanks (8.3#/gal)

- move crew and heavy objects to deep water side of vessel

- consider offloading dinghy/crew if safe to do so



GROUNDING - 6
ü If engine raw water intake through hulls not grounded in mud or sand, try

backing with power.   Sailboats can use sails.

ü Set kedge anchor towards deep water and keep rode taunt, attempt to

kedge off.  Consider use of manual windless if available

ü Pivot bow towards deep water

8.     If extrication is impossible until tide change, protect hull with materials at

hand

9.     Once off and running:

ü Check for vibration at slow speeds and increase speed cautiously



4 - FLOODING

ÅIn a crowed waterway you were 
the privileged vessel.  Despite 
your efforts to avoid a collision, 
another vessel has struck your 
boat on the starboard beam. 
You heard crunching and 
cracking of fiberglass and 
suspect there may be damage 
below your waterline.  When you 
investigate you find the hull 
cracked and flooding. 

ÅWhat would you do? Place your 
actions in the order in which 
youõd accomplish them.
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FLOODING

Flooding can occur due to:

üWaves over gunnels - 30%

üThrough hulls or sea water hoses - 18%

üLeaking  raw water cooling system/ 

exhaust - 12%

üNavigational error (grounding) - 10%

üStriking submerged object - 4%

üCollision with another boat, dock, or piling 



FLOODING - 2

ÅA 1 inch hole just 6ó below the water line will admit about 14 gallons a minute -
(think a broken hose) In one hour this amounts to 840 gallons and nearly 7000 
pounds , enough to seriously affect the stability of almost any recreational 
boat.  This is part of the reason that hourly engine room checks are essential.

ÅA 2 inch hole (trawler prop shaft diameter) 2õ below the waterline will admit 
111 gallons per minute.  This amounts to 6,660 gallons and 55,278 pounds an 
houré.clearly enough to sink a recreational vessel in less than 30 minutes.

ÅMajor damage from a grounding or collision could be much worse, giving the 
crew only minutes to respond.



FLOODING - 3

ÅCommon bilge pumps are capable of removing 500 to 2000 GPH, 
clearly not enough to handle major flooding. 

ÅLarge amounts of water sloshing around allow the free surface effect 
to cause loss of stability to the vessel, and can become dangerous.

ÅFlooding must be slowed or stopped to prevent sinking.



FLOODING - 4

ÅFlood Control:

1. Sound the alarm. Any crew member calls:  òFlooding in the (location)ó  ie,

òFlooding in the aft stateroomó or òFlooding in the saloonó

2.   Order crew into life vests

3. Remain calm, retain control of the boat, retain situational awareness

4. Locate source of water and determine which type of corrective action is 
warranted:

ü Broken hose ; close related sea cock

ü Small hole in hull; insert wooden plug.  Wrap rag around plug for irregular

hole shape.  Some holes may require multiple plugs; wrap each with rag



FLOODING - 5

ü Large hole; generally too difficult to plug.  Patch with life vest, seat

cushion, fender, blanket, canvas, or whatever will fit.  Hold in place

with oars, boat hook, gas can, tool box, cooler, or other heavy object. In

extreme cases consider using engine raw water pump to de -water.

ü Cracked and splintered fiberglass; Patch as above or use collision mat



FLOODING - 6
ÅOther patching methods:


