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This edition of NFPA 1405, Guide for Land-Based Fire Departments That Respond to Marine Vessel
Fires, was prepared by the Technical Committee on Fire Service Training. It was issued by the
Standards Council on January 28, 2015, with an effective date of February 17, 2015, and
supersedes all previous editions.

This edition of NFPA 1405 was approved as an American National Standard on February 17,
2015.

Origin and Development of NFPA 1405

This guide was developed in response to a recognized need in the area of fire fighter
training. Marine vessel fires constitute one of the greatest challenges that structural fire fight-
ers can face. The Technical Committee on Fire Service Training helped to establish a subcom-
mittee of experts on the subject of shipboard fire fighting. The results of the subcommittee’s
efforts were contained in the first edition of NFPA 1405 in 1990.

The 1996 edition contained some minor updates to the original edition.

The 2001 edition contained additional updates to the original edition, including material
about responder safety, vessel familiarity, vessel detection systems, incident command consid-
erations, and a reminder that every vessel response should be treated initially as a hazardous
materials incident. Some material from Appendix A was moved into a new Appendix B, Pre-
Fire Survey Guide, to provide more visibility for this important sample survey.

The 2006 edition contained editorial changes and included the addition of the new Inter-
national Maritime Organization (IMO) Graphical Symbols for Shipboard Fire Control Plans.
This edition also featured technical changes related to definitions, vessel stability, and draft
marks.

The title of the 2011 edition was changed from Guide for Land-Based Fire Fighters Who Re-
spond to Marine Vessel Fires to Guide for Land-Based Five Departments That Respond to Marine Vessel
Fires to eliminate confusion with NFPA 1005, Standard for Professional Qualifications for Marine
Fire Fighting for Land-Based Fire Fighters.

The 2016 edition was revised to internationalize the terminology within the document. A
chapter on legal issues (Chapter 17) was deleted.

NFPA and National Fire Protection Association are registered trademarks of the National Fire Protection Association, Quincy, Massachusetts 02169.
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IMPORTANT NOTE: This NFPA document is made available for
use subject to important notices and legal disclaimers. These notices
and disclaimers appear in all publications containing this document
and may be found under the heading “Important Notices and Dis-
claimers Concerning NFPA Standards.” They can also be obtained
on request from NFPA or viewed at www.nfpa.org/disclaimers.

NOTICE: An asterisk (*) following the number or letter
designating a paragraph indicates that explanatory material
on the paragraph can be found in Annex A.

Information on referenced publications can be found in
Chapter 2 and Annex E.

Chapter 1 Administration

1.1 Scope.

1.1.1 This guide identifies the elements of a comprehensive
marine fire-fighting response program including, but not lim-
ited to, vessel familiarization, training considerations, pre-fire
planning, and special hazards that enable land-based fire
fighters to extinguish vessel fires safely and efficiently. In gen-
eral, the practices recommended in this publication apply to
vessels that are covered by the Safety of Life at Sea (SOLAS)
agreement or that call at United States ports.

1.1.2 This document does not consider offshore terminals or
vessels on the high sea.

1.2 Purpose. (Reserved)
1.3 General Information.

1.3.1 The tactics and strategies utilized to attack a fire aboard
a vessel are in many ways similar to those used routinely in
structural fire fighting. However, there are many aspects of
marine fire fighting that warrant special attention because of
the unique environment encountered aboard a vessel. Ships
often are compared to high-rise buildings. This is not an alto-
gether inappropriate comparison. However, the ventilation of
avessel fire can be more difficult to achieve and the spread of
a fire more difficult to check. The fire fighter’s natural re-
sponse when confronted with a structure fire is to act immedi-
ately. This is because most structure fires exhibit similar char-
acteristics that have been encountered before and thus there
is a source of knowledge and experience from which to draw.
However, a major fire aboard a ship seldom occurs, and very
few fire fighters have experienced such a fire. Therefore, fires
aboard ship should be approached in a quick but safe and
prudent manner. Fire fighters have come to realize that when
they approach hazardous material incidents, it is preferable to
proceed slowly rather than to react too quickly, thus increas-
ing risks and jeopardizing success. The same is also true when
fighting vessel fires.

1.3.2 Unlike structure fires, hazardous material incidents,
and many other fireground operations for which there is ex-

tensive written material available for fire service personnel to
study, there is relatively little information available to land-
based fire fighters concerning the management of a fire
aboard a vessel. The absence of this type of information often
leads fire fighters to apply strategies and tactics associated with
structure fires to fires aboard vessels. Although these strategies
and tactics are similar, it is important to recognize that there
are distinct differences in the two types of fires. Incidents in
the marine environment are usually larger in scale than those
encountered on land. For example, some fire departments are
prepared to deal with an incident involving an 8000-gallon
(80,283 L) tank truck fire. A bulk liquid barge can easily hold
several million gallons of product. Tank vessels may hold as
much as 84 million gallons (317,974,590 L) and be almost a
quarter mile in length. These types of incidents require plan-
ning and resources that far exceed a routine fire department
response.

1.3.3 NFPA, at the request of and in cooperation with the
USCG, and with the assistance of the fire service and maritime
communities, has undertaken the task of developing this
guide for use by local fire-fighting organizations that could be
confronted with a fire aboard a vessel.

1.3.4 Because there is extensive written material available
concerning structure fires, hazardous material incidents, and
other fireground operations, this guide provides only limited
discussion of those aspects of vessel fire-fighting procedures
that are similar. Those aspects that are different are empha-
sized and highlighted throughout this document.

Chapter 2 Referenced Publications

2.1 General. The documents or portions thereof listed in this
chapter are referenced within this guide and should be con-
sidered part of the recommendations of this document.

2.2 NFPA Publications. National Fire Protection Association,
1 Batterymarch Park, Quincy, MA 02169-7471.

NFPA 11, Standard for Low-, Medium-, and High-I-xpansion
Foam, 2011 edition.

NFPA 12A, Standard on Halon 1301 Fire Extinguishing Systems,
2015 edition.

NFPA 14, Standard for the Installation of Standpipe and Hose
Systems, 2013 edition.

NFPA 1500, Standard on Fire Department Occupational Safety
and Health Program, 2013 edition.

2.3 Other Publications.

2.3.1 IMO Publications. International Maritime Organiza-
tion, Publishing Service, 4 Albert Embankment, London, SE1
7SR, UK.

International Conference on Marine Pollution, (1973) 1983.

International Convention on the Safety of Life at Sea (SOLAS),
2008.

International Maritime Dangerous Goods (IMDG) Code, 2008.

2.3.2 U.S. Government Publications.
Printing Office, Washington DC 20402.

Title 33, Code of Federal Regulations, Parts 2.05-2.25,
“Jurisdiction.”

Title 40, Code of Federal Regulations, Part 300.43, “Na-
tional Oil and Hazardous Substances Pollution Contingency
Plan (NCP).”

U.S. Government

(3]
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Title 46, Code of Federal Regulations, Part 72.05-72.10,
“Construction and Arrangement.”

Tide 46, Code of Federal Regulations, Part 78.45-1 (a),
“Operations.”

Tide 49, Code of Federal Regulations, Parts 100-177,
“Pipeline and Hazardous Materials Safety Administration, De-
partment of Transportation.”

Title 14, U.S. Code, Part 88(b), “Saving Life and Property.”

Title 14, U.S. Code, Part 634 (a), “Officers Holding Certain
Offices.”

Title 33, U.S. Code, Part 1221, “Ports and Waterways Safety
Act,” 1972.

Title 33, U.S. Code, Part 2702-2761, “Oil Pollution Act
(OPA),” 1990.

Title 42, U.S. Code, Part 1856-1856d, “Public Health and
Welfare.”

U.S. Coast Guard Marine Safety Manual, Vol. 6, Chapter 8,
2005.

2.3.3 Other Publications. Merriam-Webster’s Collegiate Dictio-
nary, 11th edition, Merriam-Webster, Inc., Springfield, MA,
2003.

2.4 References for Extracts in Advisory Sections. (Reserved)

Chapter 3 Definitions

3.1 General. The definitions contained in this chapter apply
to the terms used in this guide. Where terms are not defined
in this chapter or within another chapter, they should be de-
fined using their ordinarily accepted meanings within the con-
text in which they are used. Merriam-Webster’s Collegiate Dictio-
nary, 11th edition, is the source for the ordinarily accepted
meaning.

3.2 NFPA Official Definitions.

3.2.1 Guide. A document that is advisory or informative in
nature and that contains only nonmandatory provisions. A
guide may contain mandatory statements such as when a
guide can be used, but the document as a whole is not suitable
for adoption into law.

3.2.2 Should. Indicates a recommendation or that which is
advised but not required.

3.3 General Definitions.

3.3.1 Accommodation Spaces. Spaces designed for human
occupancy as living spaces for persons aboard a vessel.

3.3.2 AFFE. Aqueous film forming foam.
3.3.3 After (Aft). The direction toward the stern of the vessel.
3.3.4* Anchorage. An area identified for safe anchoring.

3.3.5 Athwartship. Side to side, at right angles to the fore and
aft centerline of a ship.

3.3.6 Ballast. Weight, liquid or solid, added to a ship to en-
sure stability.

3.3.7 Ballast Tank. A watertight compartment to hold liquid
ballast.
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3.3.8 Barge. A long, large vessel, usually flat-bottomed, self-
propelled, towed, or pushed by another vessel, used for trans-
porting materials.

3.3.9 Beam. The breadth (i.e., width) of a ship at its widest
point.

3.3.10 Berth. (1) The mooring of a boat alongside a bulk-
head, pier, or between piles. (2) A sleeping space.

3.3.11 Berthing Area. (1) A space at a wharf for docking a
ship. (2) Abed or bunk space on a ship.

3.3.12 Bilge. The lowest inner part of a ship’s hull.

3.3.13 Bitts. A pair of heavy metal posts fastened on a deck to
which mooring lines are secured.

3.3.14 Boom. (1) Along pole extending upward at an angle
from the mast of a derrick to support or guide objects lifted or
suspended. (2) A floating barrier used to confine materials
upon the surface of the water (e.g., oil).

3.3.15 Bow. The front end of a boat or vessel.

3.3.16 Bulkhead. (1) One of the upright, vertical partitions
dividing a ship into compartments and serving to retard the
spread of leakage or fire. (2) A fixed pier or wall back-filled to
be continuous with the land.

3.3.16.1 Watertight Bulkhead. A bulkhead (wall) strength-
ened and sealed to form a barrier against flooding in the
event that the area on one side fills with liquid.

3.3.16.2 Watertight Transverse Bulkhead. A bulkhead
through which there are no openings and that extends
from the tank top up to the main deck, built to control
flooding.

3.3.17 Buoyancy. (1) The tendency or capacity to remain
afloat in a liquid. (2) The upward force of a fluid upon a float-
ing object.

3.3.18 Centerline. A line that runs from the bow to the stern
of the vessel and is equidistant from the port and starboard
sides of the vessel.

3.3.19 CFR. U.S. Code of Federal Register.
3.3.20 CO,. Carbon dioxide.

3.3.21 Coaming. The raised framework around deck or bulk-
head openings to prevent entry of water.

3.3.22 Cofferdam. A void between the compartments or
tanks of a ship for purposes of isolation.

3.3.23 Companionway. An interior stair-ladder used to travel
from deck to deck, usually enclosed.

3.3.24* COTP. United States Coast Guard Captain of the Port
or national/regional equivalent.

3.3.25 CP. Command post.

3.3.26 Damage Control Locker/Emergency Gear Locker.
Alocker used for the storage of emergency equipment.

3.3.27 Deck. A platform (floor) extending horizontally from
one side of a ship to the other.

3.3.27.1 Main Deck. The uppermost continuous deck of a
ship that runs from bow to stern.

3.3.27.2 Tween Decks. Cargo decks between the main deck
and the lower hold.
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3.3.28 Dewatering. The process of removing water from a
vessel.

3.3.29 Double Bottom. A void or tank space between the
outer hull of the vessel and the floor of the vessel.

3.3.30 Draft. The depth of a vessel’s keel below the waterline.

3.3.31 Drafting. The act of acquiring water for fire pumps
from a static water supply by creating a negative pressure on
the vacuum side of the fire pump.

3.3.32 Dunnage. Loose packing material (usually wood) pro-
tecting a ship’s cargo from damage or movement during trans-
port.

3.3.33 EMS. Emergency medical services.

3.3.34 Escape Trunk. A vertical trunk fitted with a ladder to
allow personnel to escape if trapped.

3.3.35 FAA. U.S. Federal Aviation Administration or national/
regional equivalent.

3.3.36 Fantail. The stern overhang of a ship.

3.3.37 FCC. U.S. Federal Communication Commission or
national/regional equivalent.

3.3.38* Fire Control Plan. A set of general arrangement plans
that illustrate, for each deck, the fire control stations, fire-
resisting bulkheads, and fire-retarding bulkheads, together
with particulars of the fire-detecting, manual alarm, and fire-
extinguishing systems, fire doors, means of access to different
compartments, and ventilating systems, including locations of
dampers and fan controls.

3.3.39 Fire Station. A location for the fire-fighting water sup-
ply outlet, hose, and equipment on board ship.

3.3.40* Fire Warp. Wire rope or other fireproof materials of
sufficient strength to tow the vessel in the event of fire.

3.3.41 Forecastle (fo’c’sle). (1) The section of the upper deck
of a ship located at the bow, forward of the foremast. (2) A
superstructure at the bow of a ship where maintenance shops,
rope lockers, and paint lockers are located.

3.3.42 Forward (Fore). The direction toward the bow of the
vessel.

3.3.43 Frame. The structural members of a vessel that attach
perpendicularly to the keel to form the ribs of the vessel.

3.3.44 Freeboard. The vertical distance between the water-
line and the main deck.

3.3.45 Gangway. The opening through the bulwarks (sides)
of a ship or a ship’s rail to which an accommodation ladder
used for normal boarding of the ship is attached.

3.3.46 GM. Metacentric height.

3.3.47 Gunwale. The upper edge of a side of a vessel or boat
designed to prevent items from being washed overboard.

3.3.48 HazMat. Hazardous material.

3.3.49 Heeling. (1) Tipping to one side. (2) Causing a ship to
list.

3.3.50 Hogging. Straining of the ship that tends to make the
bow and stern lower than the middle portion.

3.3.51 House. A superstructure above the main deck.

3.3.52 HVAC. Heating ventilation and air conditioning.
3.3.53 IC. Incident commander.
3.3.54 IMO. International maritime organization.

3.3.55* International Shore Connection. A universal connec-
tion to the vessel’s fire main to which a shoreside fire-fighting
water supply can be connected.

3.3.56 Keel. The principal structural member of a ship, run-
ning fore and aft on the centerline, extending from bow to
stern, forming the backbone of the vessel to which the frames
are attached.

3.3.57 Ladder. All staircases, often nearly vertical, on board
vessels.

3.3.57.1 Jacob’s Ladder. A rope or chain ladder with rigid
rungs.

3.3.58 List. An inclination to one side; a tilt.
3.3.59 LNG. Liquefied natural gas.

3.3.60 LP Gas. Liquefied petroleum gas.
3.3.61 Master. The captain of a merchant ship.

3.3.62 Mate. A deck officer on a merchant ship ranking be-
low the master.

3.3.62.1 ChiefMate. The deck officer immediately respon-
sible to the vessel’s master.

3.3.63 MCC. Motor control center.

3.3.64* Mooring. (1) Equipment, such as anchors, chains, or
lines, for holding fast a vessel. (2) The act of securing a vessel.
(3) Alocation at which a vessel can be moored. (4) Any loca-
tion where a boat is wet-stored or berthed.

3.3.65 MSO. Marine safety officer.

3.3.66 NIMS. U.S. National Incident Management System or
national/regional equivalent.

3.3.67 NOAA. U.S. National Oceanic and Atmospheric Ad-

ministration or national/regional equivalent.

3.3.68 NWS. U.S. National Weather Service or national/
regional equivalent.

3.3.69 OCMI. Officer in charge of maritime inspection.

3.3.70 Overhaul. The process of final extinguishment after
the main body of a fire has been controlled and all traces of
fire have been extinguished.

3.3.71 Overhead. The vessel equivalent of a ceiling.
3.3.72 Passageway. A corridor or hallway.
3.3.73 PFD. Personal flotation device.

3.3.74 Platform. (1) Any flat-topped vessel, such as a barge,
capable of providing a working area for personnel or vehicles.
(2) A partial deck in the machinery space.

3.3.75 Port Side. The left-hand side of a ship when facing
forward.

3.3.76 RIC. Rapid intervention crew.

3.3.77 Riser. A pipe leading from the fire main to the fire
station (hydrants) on upper deck levels.

3.3.78 Roll-On/Roll-Off (Ro/Ro). A form of cargo handling
utilizing a vessel designed to load or unload cargo that rolls,
such as automobiles or tractor trailer units.

(3]
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3.3.79 Sagging. Straining of the ship that tends to make the
middle portion lower than the bow and stern.

3.3.80 Sail Area. The area of the ship that is above the water-
line and that is subject to the effects of wind, particularly a
crosswind on the broad side of a ship.

3.3.81 SCBA. Self-contained breathing apparatus.

3.3.82 Scupper. An opening in the side of a vessel through
which rain, sea, or fire-fighting water is discharged.

3.3.83 SDS. Safety data sheet.

3.3.84 Shaft Alley. A narrow, watertight compartment
through which the propeller shaft passes from the aft engine
room bulkhead to the propeller.

3.3.85 Shaftway. A tunnel or alleyway through which the
drive shaft or rudder shaft passes.

3.3.86 SOLAS. The International Convention for the Safety
of Life at Sea.

3.3.87 Starboard Side. The right-hand side of a ship as one
faces forward.

3.3.88 Stern. The after end of a boat or vessel.

3.3.89 Stevedore. A person employed for the loading and un-
loading of ships, sometimes called a longshoreman.

3.3.90 Superstructure. An enclosed structure above the main
deck that extends from one side of the vessel to the other.

3.3.91 Tank Top. The lowest deck, top plate of the bottom
tanks.

3.3.92 Terminal. Either end of a carrier line having facilities
for the handling of freight and passengers.

3.3.92.1 Break Bulk Terminal. A terminal where commodi-
ties packaged in bags, drums, cartons, and crates are com-
monly, but not always, palletized and loaded and unloaded.

3.3.92.2 Bulk Terminal. A terminal where unpackaged
commodities carried in the holds and tanks of cargo vessels
and tankers and generally transferred by such means as
conveyors, clamshells, and pipelines are handled.

3.3.92.3 Car Terminal. A terminal where automobiles are
the commodity handled.

3.3.92.4 Container Terminal. A terminal thatis designed to
handle containers that are carried by truck or rail car
where transported over land.

3.3.92.5 Dry Bulk Terminal. A terminal equipped to
handle dry goods that are stored in tanks and holds on the
vessel.

3.3.93 Tides. The periodic variation in the surface depth of
the oceans, and of bays, gulfs, inlets, and tidal regions of rivers,
caused by the gravitational pull of the sun and moon.

3.3.94 Towboat. A powerful, small vessel designed for push-
ing larger vessels.

3.3.95 Tug. A powerful, small vessel designed for towing
larger vessels.

3.3.96 ULCC. Ultra-large crude carrier.

3.3.97 Ullage Hole. An opening in a tank hatch that allows
measuring of liquid cargo.

\

@ 2016 Edition

3.3.98 USCG. United States Coast Guard or national/regional
equivalent.

3.3.99 Vertical Zone. The area of a vessel between adjacent
bulkheads.

3.3.100 Watertight Door. A door that is designed to keep wa-
ter out.

3.3.101 Winch. A stationary, motor-driven hoisting machine
having a drum around which a rope or chain winds as the load
is lifted.

3.3.102 Zone Boundary. A structural component designed to
contain flooding or fire to a specified space within a vessel.

Chapter 4 Marine Environment

4.1 Introduction. The marine environment presents many
unique challenges. It is very important that these challenges
are identified and preplanned in order to have a successful
outcome. This chapter describes the elements of the physical
marine environment that can be encountered by those in-
volved in managing a fire aboard a vessel. An understanding of
these elements is necessary to plan for the changing condi-
tions that occur during a vessel fire. Local sources of expertise
that are available to provide specific information on the ma-
rine environment should be identified during the planning
stages.

4.2 Tides and Currents. Tides and currents are critical to the
fire officer, since they produce vertical and horizontal move-
ment of the vessel. Equipment, such as hoses and ladders, that
is attached to the vessel, as well as “drafting” operations from
docks and piers, can be adversely affected.

4.2.1 Tides are the daily changes in the depth of the water.
Depending upon location, this change can vary from unno-
ticeable to more than 30 ft (9.2 m). Currents can range
from as little as %2 knot (0.5 mph) to more than 10 knots
(11.5 mph).

4.2.2 Changes in the tide should be considered when moor-
ing or anchoring a vessel and during fire suppression activity.
The following concerns should be addressed:

(1) The vessel can become grounded, which, in turn, can
cause listing or capsizing.

(2) Tides may put additional strain on the mooring system of
avessel and can even compromise a weakened system.

(3) Tides should be monitored to ensure that drafting opera-
tions are not affected.

(4) Ground ladders placed against a vessel must be moni-
tored at all times.

(5) Operators of aerial apparatus must stay with equipment at
all times to prevent damage or injury. Aerial apparatus
should never be placed directly against the side of a vessel.

(6) Tide levels will also affect clearance under bridges and
may prevent fire and rescue vessels from accessing the
scene.

4.2.3 Currents can result from tide changes and river flow.
Tidal currents change direction at predictable intervals. River
flow increases or decreases the tidal current. The river flow
rate usually increases during spring runoff and decreases dur-
ing summer and fall droughts.

4.2.4 Currents affect the movements of vessels and boats.
They put additional strain on the mooring system of a vessel
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and can even compromise a weakened system. When currents
hit obstructions in the water, such as piers, they often change
direction and form whirlpools and eddies. Fireboats and res-
cue boats maneuvering around piers can find it very difficult
to maintain their position in these swirling waters. People who
fall overboard into strong currents can be pulled by these cur-
rents under piers, barges, or vessels and can become trapped
underneath them.

4.2.5 The Coast Guard, the vessel crew, and others who work
in the port can estimate tides and tidal currents from tide
tables and current tables produced by the NOAA. For local
conditions around piers and in channels, docking pilots and
channel pilots should be consulted.

4.3 Weather. Observing and reporting the actual weather con-
ditions at the site of an incident is of critical importance to
planning and executing an effective response. Observations of
the on-scene weather conditions should be reported to the
command post at regular intervals. Changes in on-scene
weather conditions also are to be reported as soon as they are
recognized.

4.3.1 A variety of weather forecasting information sources
might be available to the IC for planning and modifying fire-
fighting strategies. NWS offices might be able to provide
weather forecasts that are specific to the location and nature
of the incident. Continuous weather forecasts are broadcast by
the NOAA on VHF-FM channels. The USCG has maritime
weather observations and forecasts available for use by the IC.
The command post (CP) should monitor appropriate
VHF-FM channels (usually marine CH-16 and CH-22A) for
Coast Guard urgent marine information broadcasts that warn
of severe weather. Local airport FAA offices might make avia-
tion weather observations and forecasts available.

4.3.2 Weather conditions over water are often different from
the weather experienced over land. Rapid changes of the
weather occur frequently in coastal areas and can take inci-
dent responders by surprise. Weather observations and fore-
casts for offshore conditions can become less accurate as the
distance from shore increases.

4.3.3 The wind speed and temperature over water can be
expected to be different from conditions observed over land.
Temperatures over water can be a few degrees warmer during
the winter but cooler during the summer. A breeze can be
blowing along the coast even when it is calm inland because of
this temperature difference. Winds can be stronger along the
coast or in harbors where there are few obstructions. Weather
can stop or hinder fire-fighting operations on boats under
way. Winter weather can also have significant impacts on fire-
fighting operations. Ice formed on vessels by fire-fighting wa-
ter during freezing temperatures can cause loss of vessel stabil-
ity as well as make deck surfaces unsafe for fire fighters and
vessel personnel.

4.4 Vessel Traffic. The amount and type of vessel traffic vary
from port to port, within a port, and along waterways. Vessels,
such as fishing vessels, sailboats, pleasure boats, naval vessels,
and deep-draft vessels, all present varying traffic problems.
Vessel traffic may also create wakes and other hazards that
could result in damage to response vessels or injury to re-
sponders. The COTP has the authority and resources to con-
trol vessel traffic in the harbor. (See Chapter 14 for further infor-
mation. )

4.5 Channels and Navigation. Nautical charts are maps of a
harbor, river, or bay that indicate the channels used by vessels

to enter and leave a port. They also provide the projected
depth of the channels and the buoys and beacons that mark
the channel. These channels are similar to highways and have
their own set of rules of the road that apply to all vessels. Op-
erators of response vessels should be fully trained in safe navi-
gation techniques.

4.5.1 Many larger vessels are under the guidance of a local
professional pilot(s) who has extensive knowledge of local
conditions.

4.6 Designated Fire-Fighting Anchorage and Piers. The USCG
determines the locations of fire-fighting anchorages in the
port and along waterways. The USCG also enforces the an-
chorage regulations. Moving a burning vessel to an anchorage
often reduces exposure problems but could increase access
and pollution problems. Even if a sufficient number of vessels
or platforms can be obtained to gain access to the vessel, fight-
ing a fire from a platform while exposed to the weather and
currents is much more difficult than fighting a fire from a pier.
An anchorage can be an excellent temporary location for the
vessel while fire-fighting resources are being coordinated and
a more advantageous location is sought.

4.6.1 Designated piers and anchorages should be, and usu-
ally are, provided in the U.S. Coast Guard Firefighting Contin-
gency Plan for the area. (See Chapter 14.)

4.7 Bottom Conditions. Bottom conditions should be evalu-
ated when a vessel is anchored or moored. An anchor might
fail to hold on a rocky bottom, while it could hold too well on
a muddy bottom, making the anchor difficult to pull up. The
nautical chart of the area identifies the bottom conditions
(e.g., mud, sand, rock, wrecks). When a vessel is moored to a
pier and in danger of settling to the bottom due to an excess of
fire-fighting water, the slope of the bottom determines how
the vessel comes to rest. At some piers, the bottom is sloped
steeply toward a deeper channel. A vessel settling on this bot-
tom can slide out toward the channel or capsize. Preplans of
berthing facilities should contain information about the bot-
tom conditions.

4.8 Marine Terminal Types. Marine terminals vary in charac-
teristics such as type, size, age, construction, and cargo-
handling and fire-fighting equipment. The different types of

marine terminals are as follows.

(1) Liquid bulk terminal, which transfers liquids such as oils,
chemicals, and liquefied gases from tank vessels, through
a fixed pipeline, and to large onshore storage tanks.

(2) Dry bulk terminal, which transfers items such as cement,
grain, coal, salt, and fertilizer in bulk quantities, usually
using bucket cranes and conveyor belts. Storage is in piles
on the ground or in large warehouses.

(8) Container terminal, which transfers containers [8.5-9.5 ft
high x 8 ft wide x 20—40 ft long (2.6-2.9 m high x 2.4 m wide
x 6.1-12.2 m long) ] from vessels to ground storage, chassis,
or rail cars using specialized movable cranes.

(4) Break bulk terminal, which transfers nonbulk cargo, such
as raw rubber, lumber, bags of cocoa and coffee beans,
steel coils, and heavy machinery, to large transit sheds and
warehouses using the ship’s equipment or cranes. This
method is very labor-intensive.

(5) Motor vehicle terminal, which transfers vehicles that are
driven from large car carriers to large storage parking lots
on the terminal.

(6) Roll-on/roll-off terminal, which transfers freight contain-
ers on transportation means such as chassis, trailers, and

y
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motor vehicles that are driven on or off the vessel using
special piers or vessel ramps, or both.

(7) Rail terminal, which transfers railcars that are driven on
or off the vessel on tracks located on the vessel and termi-
nal and connecting the vessel and terminal.

(8) Ferry/passenger terminal, which transfers passengers,
their vehicles, their baggage, and other belongings. The
operations at a large cruise ship terminal are similar to
those at an airport. Access to and from ferry/passenger
vessels is normally through one point at the terminal. This
creates difficulties if responders are attempting to gain
access to a vessel when passengers are exiting. A secondary
access point is sometimes available where crew and sup-
plies access the vessel. Pre-fire plans should identify all
access points for emergency response personnel.

4.9% Piers and Wharves. Piers and wharves are constructed
from materials that vary from concrete pilings and surfacing to
wooden pilings with wooden or concrete decking. Ideally, ves-
sel fires should be fought from concrete piers or wharves. The
construction of buildings on piers and wharves also varies con-
siderably.

4.10%* Shipyards and Dry Docks. Because of the nature of the
work [e.g., welding, burning (cutting), grinding], many vessel
fires have occurred in shipyards and dry docks. These areas
are typically crowded with people and machinery. Ship sys-
tems, including fire-fighting systems, can be inoperable due to
repairs in progress. Access to the pier or dry dock is difficult. A
vessel in a dry dock might stand 100 ft (30.5 m) out of the
water with only one gangway leading into the ship from the
top of the dry dock. Openings might be cut in the vessel,
which contribute to the spread of smoke and fire.

4.11 Moorings. Vessels are moored to piers and wharves using
wire or rope lines. Efforts should be made to protect mooring
lines so that they do not burn through or break, setting the
vessel adrift. On deck, mooring lines usually are handled on
large power winches. Without power to these winches, moor-
ing a vessel becomes very difficult. During vessel incidents,
operations should be kept clear of all mooring lines and these
lines should be frequently monitored for excessive strain. If
the vessel stability changes, mooring lines can be strained to
the point of parting or separation, causing a hazard for emer-
gency personnel. Mooring lines can break with such force that
they can kill or seriously injure personnel or damage equip-
ment. Some winches are automatic and self-tensioning and
can move without warning, creating hazards to personnel.

4.12 Cranes. Vessels often have their own cargo-handling gear
(cranes and booms), which could be useful during a fire. At
terminals, cargo-handling cranes come in various shapes,
sizes, and capacities. They range from large container and der-
rick cranes to small mobile cranes. Marine construction com-
panies usually operate cranes on barges that can be towed
throughout the port. They can be useful if ship or terminal
cranes have been damaged or cannot be used.

4.13* Shoreside Fixed Fire-Fighting Equipment. Some piers
and wharves are equipped with fixed fire-main and potable
water systems. The connections to these systems need to be
examined to ensure that fire-fighting equipment can be con-
nected to them. There is a way to connect a shore fire-main
system to a vessel fire-main system by connecting two “interna-
tional shore connections” (see Figure 4.13). The ship’s interna-
tional shore connection connects to the ship’s fire main and
provides a standard international flange, while the shore inter-
national shore connection connects to the shore fire main and
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provides another standard international flange. These flanges
can be bolted together to connect the two systems. The ship’s
international shore connection is required on all commercial
vessels; however, there is no requirement to have a shore interna-
tional shore connection. Therefore, each responding fire depart-
ment should have its own international shore connection to
adapt to the fire department thread. The international shore
connection is tested only to 150 psi (1034 kPa). Care should be
taken to avoid overpressurizing this device or the ship’s fire-main
system. Therefore, it is strongly recommended that the ship’s
flange be connected directly to the vessel’s fire main, if possible,
and not to the vessel’s fire hose. This procedure can provide for
cooling water for boundary protection. The maximum pressure
to be applied to the international shore connection should be
obtained to avoid actuating the pressure relief valve and pump-
ing fire fighting water into the vessel’s engine room or bilge.

Threads to mate Threads to mate

hydrants and 17 hydrants and hos7
%6 in.
i %] l(14 mm) min i %]

=" 1.25in.

=/

Material: Any suitable for 150 psi
(1034 kPa) service

Flange surface: Flat face

Gasket material: Any suitable for
150 psi (1034 kPa) service

Bolts: Four % in. (16 mm) minimum
diameter, 2 in. (51 mm) long,
threaded to within 1 in. (25.4 mm)
of bolt head

Nuts: Four, to fit bolts

Washers: Four, to fit bolts

(32 mm)

0.75in.
(19 mm)

0.75in.
(19 mm)

Material: Brass or bronze
suitable for 150 psi (1034 kPa)
service

FIGURE 4.13 International Shore Connection.

4.14 Shore Connections. Vessels sometimes take on potable
water and fuel and sometimes are connected to shoreside elec-
tricity, sanitary water and sewer, bilge water, telephone, and
other services while at a pier. These connections might need
to be disconnected during fire-fighting efforts.

Chapter 5 Vessel Familiarization

5.1 Ship Construction. Modern ships are constructed mainly
of steel plates that are welded together, including the decks
and vertical framing. The interior bulkheads can be made of
steel or other materials, provided that they meet the fire-
resistive requirements of the bulkhead.
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5.1.1 Aluminum and other alloys sometimes are used in non-
critical areas. Structural aluminum normally is found only
above the main deck. The heat of a shipboard fire causes alu-
minum structures to sag or melt much more quickly than steel
structures.

5.1.2 Composite materials, metal, or cored laminated panels
are often used for bulkheads in accommodation and berthing
areas.

5.1.3 Bulkheads can be fire and smoke rated in a manner
similar to partitions in buildings, as detailed in Table 5.1.3.

Table 5.1.3 Example Bulkhead Rating

Class Material Containment Time Period
A Steel or Smoke and Up to
equivalent flame 60 minutes
B Noncombustible Flame butnot  Up to
smoke 30 minutes
C Noncombustible Neither smoke  None
nor flame

Note: See U.S. Code of Federal Regulations 46 CFR 72.05-72.10 for
additional information.

5.1.4 Response personnel must familiarize themselves with
terminology commonly used in the marine environment, such
as bow for front and stern for the back of a vessel as well as port
and starboard for left and right, respectively. These terms will
be essential in size-up as well as in directing operations.

5.1.4.1 Ships are framed in a manner similar to buildings.
The outer shell or plating and the decks provide the main
frame of the ship. The main girder of the vessel is called the
keel.

5.1.4.2 Vessel diagrams provide information on the vessel’s
layout of compartments. They are similar to building dia-
grams, and they may assist in determining the location of fire,
potential extension, and exposures. Response personnel
should consult with marine experts when reading and inter-
preting vessel diagrams. Vessel diagrams posted for the orien-
tation of passengers may be incomplete and not show hidden
passageways and accesses for crew use. The vessel fire control
plan will assist in developing fire-fighting strategy and is criti-
cal to the IC and planning section chief.

5.1.4.3 Frames, similar to human ribs, provide the internal
structure to support the decks and outer shell. Frames are
numbered sequentially but vary as to point of reference. Num-
bering begins from the bow, stern, or amidships. The compart-
ments also are numbered. The starboard side compartments
are odd-numbered, and the port side compartments are even-
numbered.

5.1.4.4 Decks on military ships usually are numbered. Decks
on merchant vessels are named or numbered.

5.1.4.5 Military ship decks above the main deck are num-
bered as “01,” “02,” “03,” and so on. The higher the number,
the higher the deck in the superstructure. Decks below the
main deck are numbered as “Ist deck,” “2nd deck,” “3rd deck,”
and so on. The larger the number, the lower the deck within
the hull.

5.1.4.6 Merchant vessel decks are named or numbered, or
both. Names vary from vessel to vessel and even within the
same vessel. It is important for fire fighters to refer to the
vessel’s general arrangement plan to determine the correct
deck name or number for a specific vessel. [See Figure 5.1.4.6(a)
and Figure 5.1.4.6(b).]

5.1.4.7 Ships are divided into zones by fire-resistive bulk-
heads and decks. The location of bulkheads and decks can be
determined by referring to the ship’s fire control plan.

5.1.4.8 The doors separating the vertical zones should have
the same fire and smoke rating as the bulkhead.

5.1.4.9 Below the main deck, the doors can be remote con-
trolled or manually operated watertight doors, or they can be
standard fire doors.

5.1.5 During construction, U.S. flag vessels are inspected
strictly by the Coast Guard. Penetrations are sealed or pro-
tected by dampers at zone boundaries.

5.1.5.1 Between the vertical zones, penetrations in bulk-
heads, framing, and decking may be permitted. These pen-
etrations can cause hidden spaces to be created.

5.1.5.2 Other concealed spaces can be created due to coffer-
dams, shaftways, double bottoms and intakes, or discharges.

5.1.5.3 As ships age, the integrity of the vertical zones tends
to diminish.

5.2 Interior Arrangements.

5.2.1 The sizes of a ship’s interior spaces, ladders, compan-
ionways, and passageways are much smaller than those found
in a building. It is difficult for two people to walk abreast in
some passageways.

5.2.1.1 The cabins or berths usually are smaller than those
found in a hotel.

5.2.1.2 Stairs are called “companionways” or “ladders.” They
often are steep and narrow, as well as open at the back.

5.2.2 The machinery spaces on a ship can be very large, since
they commonly contain the equipment used to produce the
ship’s electrical and propulsive power.

5.2.2.1 Each self-propelled vessel is required to have at least
two electric-generating sources, which can consist of battery or
generator or both.

5.2.2.2 On most U.S. flag vessels, lighting for engine rooms,
boiler rooms, and auxiliary machinery spaces is supplied by
two or more electrical feeders.

5.2.2.3 Because of the oils and fuels used in the machinery
spaces, everything in the space should be considered to have a
coating of oil upon it and, therefore, it could be slippery, espe-
cially when wet.

5.2.2.4 Much of the decking in the machinery spaces is open-
webbed grating to reduce the chance of slipping. If the fire is
underneath the open-webbed or expanded metal decking
(grating), the flames and heat pass through and can cause
injury and early structural failure.

5.2.2.5 Because of the critical nature of machinery spaces,
they usually are protected by manually activated extinguishing
systems.

(3]
2016 Edition Neer



1405-12 LAND-BASED FIRE DEPARTMENTS THAT RESPOND TO MARINE VESSEL FIRES

\ Section A Section B Section C -
- - - Military Merchant
Forward of engine room Engine room space Aft of engine room
04 Level Flying bridge
_ 03 Level Bridge deck
_ 02 Level Boat deck
Bow Stern 01 Level Upper deck
& \ 100 Deck Main deck
\ __ 200 Deck Second deck
First platform/galley ﬁ 300 Deck Third deck
Second platform/galley —
A __ 400 Deck Fourth Deck
I J __ 900 Deck Double bottom
Engine/machine room Cofferdam L B-211-C

B Section of ship

B 5 10 15 20 25 30 35 40 45 50 Deck No. 200
s B Compartment No. 11
Space ID (C = control rm.)
Frame numbers
A-205 B-205 | B-211-C
B-251
B-203 | B-209
C-201 C-203 C-205 Starboard — odd nos.
A-201 B-201 | B-207 o
) ) n Second deck — centerline
— G- A-203/04 B-213/14 S —
B-202 | B-208 >
A-202 8 Port — even nos.
B-204 | B-210 C-202 C-204 C-206
B-216
A-206 B-206 | B-212
FIGURE 5.1.4.6(a) Pre-1949 Convention Compartment Identification System.
O4Level  Flying bridge 2-20- 3- E| SpaceCode
03 Level Bridge deck | | ! .
02 Level Boat deck | ! ’5,' A Ship stores
! — 1 & |AA Drycargo
01 Level Upper deck o | E v =
" =] oo o |C Control center
100 Deck Main deck NS IEE_Q|E  Engi h
: n ngineering
200 Deck Second deck 2Z2po58=35 L Accommodation
i O ®© [0]
300 Deck Third deck = ac 8¢
SEZESS®|Q  Support
400 Deck Fourth deck 2 E E 8= c%'-'l-l' M  Munitions — arms
900 Deck Double bottom | F Fuel oil — ships
FF  Fuel oil — cargo
G  Gasoline — ship
GG Gasoline — cargo
Starboard — odd nos. K  Chemicals — cargo
Second deck — centerline F/K Fuel or chemicals
Port — even nos.
2-8-1 2-16-5 | 2-20-5
2-25-1
2-16-3 | 2-20-3 2-30-1 | 2-35-1 | 2-40-1
2-16-1 | 2-20-1 =)
2-8-0 2-25-0 $
2-16-2 | 2-20-2 N
2-16-4 | 2-20-4 2-30-2 | 2-35-2 | 2-40-2
2-25-2
2-8-2 2-16-6 | 2-20-6

FIGURE 5.1.4.6(b) Post-1949 Convention Compartment Identification System.
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5.2.2.6 All the separate compartments in the main machinery
spaces require at least two exits. One of these exits is usually an
escape scuttle to the deck above.

5.2.3 Cargo storage areas (holds) are large spaces in which
cargo is carried. These spaces usually have hatch covers at the
main deck level through which cargo is handled. There also
might be covers on the decks below. If the ship is in port, these
covers could be open, posing considerable risk to people on
deck, particularly in a smoke-filled environment. Generally,
these spaces are required to be equipped with manually oper-
ated suppression systems. Holds can have mezzanines called
tween decks to increase storage capacity.

5.2.3.1 Tanks are holds designed to contain liquids. The
tanks are emptied by the use of pumps that are aboard ship.

5.2.4 Ships are equipped with fire pumps that supply fire
mains, which are similar to standpipes in buildings. At least
one of these pumps is required to have an alternate or emer-
gency source of power.

5.2.4.1 Self-propelled vessels and some barges are equipped
with fire pumps that supply fire mains that are similar to stand-
pipes in buildings. Where two or more fire pumps are re-
quired, the pumps should be arranged with separate sea con-
nections and sources of power so that a fire in any one space
cannot put all of the fire pumps out of operation.

5.3 Types of Ships. Ships can be classified into several main
types. The vessels that are flagged/registered as United States
vessels comply with a slightly different set of rules than do
vessels that are flagged by foreign countries. Those countries
other than the U.S. participating in the SOLAS convention
should comply with the SOLAS standards. Some vessel catego-
ries to which SOLAS does not apply include cargo vessels un-
der 500 gross tons (454 m tons) (most offshore supply vessels)
and vessels not propelled by mechanical means (barges and
sail training ships). The major types of vessels are as follows:

(1) Dry bulk carriers, which typically carry goods such as
grain, coal, iron ore, and scrap steel in large cargo holds
[see Figure 5.3(a)]. The hazards associated with fires on
these types of vessels can be compared to the hazards of
grain silos, such as spontaneous combustion, dust explo-
sions, and expansion of product due to the addition of
water, with the added problem of instability. Additional
care is to be taken because of the large deck openings
into the holds.

(2) Break bulk carriers, which are ships that carry dry
cargo in smaller parcels such as crates, bags, or barrels
[see Figure 5.3(b)]. Break bulk carriers also can contain
dunnage (usually wood) used to support and separate
cargo. Break bulk carriers can carry hazardous materi-
als in their holds.

(3) Ro/ro (roll-on/roll-off) ships, which are ships that carry
automobiles and other vehicles. They are designed spe-
cially to carry as many vehicles as possible. These vessels
can have low overheads, many decks, and sometimes
straight, flat sides. They may carry a variety of trucks,
tractor trailers, trailers, and vehicles. They may carry any
products that can be carried by road vehicles, including
hazardous materials. Ro/ro ships often carry containers
on deck in addition to vehicles.

(4) Container ships, which are specialized carriers that carry
break bulk goods in steel, fiberglass, or aluminum con-
tainers [see Figure 5.3(c)]. Containers typically have floors
made of wood. Large container ships carry as many as

8000 20 ft (6.1 m) containers in holds and above deck.
Container ship capacity is measured in TEUs (twenty-
foot equivalency units), the number of 20 ft (6.1 m) con-
tainers a ship can carry. Containers can hold hazardous
material or general cargo and may be refrigerated.

(5) Liquid bulk carriers, which are called tankers and are ca-
pable of carrying tremendous quantities of liquids in
specially designed holds called tanks [see Figure 5.3(d)].
Tankers are sized according to volume, the smallest be-
ing called a handy-size tanker and the largest being called
an ultra-large crude carrier (ULCC). The fire officer should
become familiar with the sizes and types of tankers that
call at the port. Some tankers carry different liquids in
different tanks. Some carry 40 or more different liquids
and are known as drugstores. A tanker also has the ability
to pump off its own cargo during the off-loading process.
Because of the pumps, there often is a great deal of pip-
ing on the main deck of the tanker. Care should be taken
to preserve the integrity of the piping.

(6) Passenger vessels, which can carry several thousand
people. Although the passenger spaces are similar to
those in a hotel, there are several differences that should
be noted. The corridors (passageways) are considerably
more narrow than those in a hotel. The rooms also are
smaller. The areas to which people can be evacuated on
a ship are limited.

(7) Ferries, which usually are a combination of automobile
carriers and passenger vessels that traverse smaller bod-
ies of water, such as harbors, lakes, and rivers; however,
some are quite large ocean-going vessels. Ferries usually
resemble floating parking garages with large, undivided
spaces. Passenger spaces are located within the super-
structure. Larger ferries may have accommodation
spaces similar to passenger vessels. Some ferries are ca-
pable of speeds in excess of 50 knots.

(8) Barges, which can carry any material that is carried by a
larger ship. Barges often are used where deep-draft vessels
cannot travel. Many barges can be tied together to form a
“tow,” which resembles a raft floating on the water.

(9) Multipurpose ships, which are designed to carry a variety
of cargoes at the same time. Special systems are available
to transport break bulk, refrigerated (frozen), and lig-
uid cargoes [see Figure 5.3(e)].

(10) Lighter-on-board ships, which carry smaller, barge-like
craft called lighters, which ferry cargo from a ship an-
chored in deep water to shallow water ports. The lighters
usually are loaded aboard the ship through openings in
the stern or are lifted aboard by large ship-mounted
cranes. Lighters may carry break bulk and occasionally
solid bulk cargo, including hazardous materials.

5.4 Ship Personnel.

5.4.1 Captain. The IC should utilize a ship’s personnel in
developing plans to respond to a marine incident. The IC
should not attempt to remove such personnel from the ship
upon arrival. Removing them may endanger the vessel or
even create an international incident as well as exceed the
authority of the fire service if the vessel flies a foreign flag.
Ship personnel will be required to maintain important sys-
tems such as power and fire-fighting systems. Key crew
members should be identified, and their responsibilities
can be integrated into preplans. Commercial vessels nor-
mally will have watch bills that identify the responsibilities
of each of the crew members during emergencies. This in-
formation can be valuable to responders when developing
incident action plans.
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FIGURE 5.3(a) Dry Bulk Carrier.
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FIGURE 5.3(c) Container Carrier.
Oil storage tanks
Oil fuel
Water ballast tanks Loading and

Fresh water tanks discharge manifolds

Engine room
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g

Tank vent outlets

Hose-handling derricks

FIGURE 5.3(d) Liquid Bulk Carrier.

5.4.1.1 The captain, or master, of the ship is responsible for
all that happens to and upon the ship. The captain has ulti-
mate control over the safety of the vessel. However, the safety
of the port is the responsibility of the United States Coast
Guard COTP.

5.4.1.2 Liaison with the ship’s captain is to be established
as a priority item at the outset of any incident. Courtesy and
cooperation with the captain greatly enhance any opera-
tions aboard the ship. The captain will provide information
on the sequence of events and the actions taken prior to the

y
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FIGURE 5.3(e) Multipurpose Ship.

fire department’s arrival. The captain also should know
which systems aboard ship are available and can be used.

5.4.2 Deck Department.

5.4.2.1 The deck department consists of one or more mates
and other sailors. In port, the mates often are responsible for
the cargo functions of the ship, including on-loading and off-
loading.

5.4.2.2 The chain of command flows from the captain to the
chief mate (see Figure 5.4.2.2). The chief mate is responsible for
stowage of the cargo and the maintenance of the ship’s stabil-
ity. The chief mate can have several assistant mates who assist
in the performance of assigned duties.

Naval vessel

5.4.3* Engineering Department.

5.4.3.1 The engineering department on a ship is responsible
for the ship’s propulsion and steering, as well as all of the
ship’s mechanical and electrical systems.

5.4.3.2 The engineering department is led by a chief engi-
neer, who can have several assistants who assist in maintaining
the ship’s systems.

5.4.4 Steward Department.

5.4.4.1 A large steward department is found on ships that
carry passengers. This department is similar in function to the
staff at a hotel. It is responsible for passenger comfort.

Merchant vessel

| Commanding officer |

| Master or captain |

| Executive officer |

| Chief slteward | | Chie; mate | | Chief elngineer|

Mates

| Engineering officer | | Operations officer | | Stewardsl ||

| | Asst. engineers|
T

| Weapons officer || Supply officer | |

Seaman

Fireman |

FIGURE 5.4.2.2 Command Organizational Structure.
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5.4.4.2 Typically, the department is led by a chief steward,
who is responsible for a large staff. This department is the
source of most knowledge regarding passenger accommoda-
tions.

5.4.5 Crews of International Origin. A ship’s crew can be
made up of people of various nationalities. As a result, there
can be serious communication problems because of lan-
guage barriers. The level of fire-fighting expertise and will-
ingness to get involved in incident mitigation can vary from
vessel to vessel.

5.5 Shipboard Fixed Systems.

5.5.1 Introduction. Ships, unlike barges, have built-in fixed
fire systems to extinguish shipboard fires. Experience has en-
couraged ship designers to improve these systems to a high
degree of efficiency. Crews generally are trained to use these
systems. However, the number of trained crew members
aboard a ship during a fire emergency and the initial damage
done by a fire to the equipment or access to the fire system can
render the condition of the system suspect. The system might
or might not be operating properly. It might or might not have
been used properly by the ship’s crew and could be partially or
fully expended.

5.5.2 Common Problems and Concerns.

5.5.2.1 Maintenance. While a marine environment demands
the best of maintenance programs, continuous changes in op-
erating personnel can result in ship systems that are not as well
maintained as those that are based on land.

5.5.2.2 Hardware Compatibility. With the exception of U.S.
ships, components of shipboard systems are supplied by com-
panies throughout the world in many configurations. Fittings
and thread types and sizes are examples of equipment that
could prevent a land-based fire fighter from connecting to a
shipboard system.

5.5.3 Fire-Main Systems. The primary intent in the design and
construction of a fire-main system is to provide the crew with
protection for its ship. Therefore, such systems are designed
for use by nontrained fire fighters. The design intent is similar
to that of Class II standpipe systems as defined in NFPA 14.

5.5.3.1 Fire Mains. Fire mains are configured either as loops
or as “dead-end” (riser) mains. The loop obviously is pre-
ferred, because a break on the fire main between the pump
and the fire can be valved off and water can be pumped to the
fire from an alternate route.

5.5.3.2 Branch Lines. Branch lines run from the fire main to
the fire station. The pipe diameter is usually 1% in. to 2% in.
(38 mm to 64 mm) or the equivalent.

5.5.3.3 Fire Stations. Fire stations usually consist of a hydrant
with the required hose and nozzles. Stations should be located
so that all portions of a ship can be reached by streams from
two separate fire stations.

5.5.3.4 Fire Pumps. Fire pumps aboard ships vary greatly in
capacity, but they usually are designed to provide much less
water than their land-based counterparts. For this reason, aug-
menting or bypassing the ship’s fire pump should not be done
without careful consideration. Overpressurization can cause
rupture of the piping or result in the operation of the relief
valve. Relief valves might be set as low as 125 psi (862 kPa).

5.5.3.5 International Shore Connection. The international
shore connection is a device that has the ship’s coupling on
one end and an adjustable flange on the other end. Shore-

side fire departments need to provide the opposite connec-
tor, which consists of an adjustable flange on one end and
the fire department’s coupling on the other. This connec-
tion is similar to a standpipe system in a building. It is im-
portant that the pressure is regulated to ensure that 150 psi
(1034 kPa) is not exceeded. Many fire-main relief valves are
set to relieve at 150 psi (1034 kPa) or lower pressure and
may discharge into the engine room bilge, adding to stabil-
ity problems. Departments should consider pressurizing
the ship’s system to ensure that fire-fighting capabilities on
the vessel are maintained. Systems like sprinklers on passen-
ger vessels or car carriers may be critical to prevent the
spread of fire. Additionally, the systems may be valuable to
protect exposures on board the vessel. When a department
is pressurizing a sprinkler or standpipe system, ship engi-
neering personnel should be notified. The maximum allow-
able pressure for the fire main system should be obtained
before charging the international shore connection.

5.5.4 Water Sprinkler Systems. Sprinkler systems are not
widely used aboard U.S. vessels due to the construction meth-
ods employed. The most common use of sprinkler systems by
U.S. vessels is for the protection of living quarters, ammuni-
tion lockers, public spaces and adjacent passageways, or ve-
hicular decks on roll-on/roll-off vessels and ferries. Their pri-
mary function is to protect the vessel’s structure and limit fire
spread while providing escape routes.

5.5.4.1 Components. Sprinkler system components are simi-
lar to those of the land-based systems of the country that con-
structs the vessel. Exceptions relate primarily to the system’s
connection to the water supply. The source of water for all
shipboard water systems is through the sea suction (strainer),
which must be kept free of debris in order to remain effective.

5.5.4.2 System Types. Sprinkler systems are usually of the au-
tomatic (wet pipe) or manual (deluge type without detection)
type. If the system is charged (wet pipe), a pressure tank main-
tains the necessary pressure. Piping and tanks are filled with
fresh water. Dry-pipe systems are common if the system is sub-
ject to freezing.

5.5.4.3 Stability. One of the greatest concerns for all water
systems is the effects of the usage of water on the vessel’s sta-
bility. The amount of time the system has been in operation
and the system’s flow rate should be obtained immediately
upon the arrival of the fire department. The ship’s fire control
plan should be consulted for the location of the system or the
zone control valves, or both.

5.5.5 Spray Systems (Exposure Protection). Spray systems are
similar to manual sprinkler systems, except that heads or spray
nozzles are installed so that their streams are directed at the
area to be protected/cooled. Water-mist systems are being
found on vessels in many of the places previously protected by
halon. In addition, larger systems are available that could take
the place of CO, systems.

5.5.6 Foam Systems. Foam systems usually are designed to
protect only engine rooms or cargo storage areas, or both. The
duration of foam discharge is limited, and water usually con-
tinues to flow after the foam concentrate supply is exhausted.
The ship’s fire control plan should be consulted for informa-
tion regarding these factors.

5.5.6.1* Foam Proportioning. Ship systems use various methods
of mixing water, foam concentrate, and air to produce foam. The
ship’s fire control plan should be consulted to determine
whether the system can be resupplied with foam concentrate or
pressure can be augmented.
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5.5.6.2 Low-Expansion Foam Systems. Low-expansion foam
systems provide vapor suppression with foam blankets that are
applied directly to flammable liquids. To be effective, coverage
needs to be complete. The quantity of foam needed is calcu-
lated according to the total surface area of the area to be pro-
tected. These systems are installed in engine rooms as well as
cargo areas.

5.5.6.3 High-Expansion Foam Systems. High-expansion foam
systems provide vapor suppression by completely filling the
volume of the space protected. These systems are installed in
enclosed spaces such as engine rooms. Flooding a compart-
ment with high-expansion foam results in reduced visibility for
fire fighters.

5.5.7* Carbon Dioxide (CO,) Systems. Carbon dioxide sys-
tems are designed to protect enclosed spaces or portions
thereof. They are used to protect cargo spaces, pump rooms,
generator rooms, and engine rooms. Some smaller systems are
used to protect areas such as paint lockers, galley ranges, and
duct systems.

5.5.7.1 Life Hazard. Although CO, is a mildly toxic gas, it is
extremely hazardous to humans when present in concentra-
tions sufficient to extinguish shipboard fires (upwards of
30 percent by volume, in many cases). Also, visibility usually is
obscured during discharge of CO,. For these reasons, entry
into spaces where CO, has been discharged never should be
attempted without self-contained breathing apparatus
(SCBA).

5.5.7.2 Predischarge Warning. Due to the life hazard posed by
CO,, a predischarge warning alarm should be installed in all
spaces protected by CO, systems. Following evacuation, all
doors, hatches, ventilation, and other openings should be
closed or covered and all machinery should be shut down. The
ship’s fire plan should be consulted for instructions on these
procedures.

5.5.7.3 System Operation. If the system has not been dis-
charged prior to the arrival of the fire department, the fire
plan should be consulted and procedures for discharging
agent should be followed carefully. Assistance from the crew
should be obtained where available. If the system has not been
discharged and personnel are to work in the space, provisions
should be made to ensure that the system cannot be dis-
charged inadvertently. In addition to a predischarge warning,
discharge delays normally are required for spaces used by per-
sonnel to allow for escape. CO, systems, like other shipboard
fixed fire-protection systems, are difficult to support or aug-
ment from outside sources. It is critical that no agent be
wasted. Once the involved space has been properly prepared
and the system discharged, the on-scene personnel should not
enter the space prematurely. Qualified personnel with appro-
priate testing equipment should be used to test involved areas
to ensure that the fire is out before opening the fire scene to
outside oxygen sources. Cargo fires can take many days to ex-
tinguish with CO,.

5.5.7.4 System Types.

5.5.7.4.1 Total Flooding. Total flooding systems are designed
to protect entire spaces such as engine rooms and cargo holds

(larger, manually activated—type systems) or equipment stor-
age areas (smaller, automatically activated—type systems).
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5.5.7.4.2 Local Application. Local application systems are de-
signed to apply CO, directly to the hazard that is being pro-
tected (pumps, motors, electrical equipment).

5.5.7.5 System Storage.

5.5.7.5.1 Low-Pressure Systems. Low-pressure systems are sel-
dom used aboard ship. The advantage of the reduction in the
storage space needed is offset by the difficulties of servicing
the system. These systems may be found on foreign vessels and
non-United States (U.S.) vessels and roll on/roll off (ro/ro)
vessels.

5.5.7.5.2 High-Pressure Systems. High-pressure systems can
contain a large number of cylinders (often in excess of 100).
They can be located in a designated storage area. Prior to the
system’s actuation, all cylinder fittings should be checked for
tightness, as they might have been connected improperly fol-
lowing servicing. Excessive leaks in system piping can result in
the storage room atmosphere becoming unsafe. Precautions
should be taken to protect the personnel in this area.

5.5.7.6 Delayed Discharge. If all cylinders are not needed on
initial discharge, they can be discharged at appropriate inter-
vals to maintain proper concentration levels. Engine rooms
might need all available CO,, while cargo spaces might need a
partial discharge.

5.5.8 Halon Systems.

5.5.8.1 Marine halon systems are used primarily to protect
the same types of hazards for which land-based halon is used
(e.g., electronics equipment, high-value records, machinery
spaces, pump rooms). These systems usually are smaller in size
and generally use the same design criteria found in NFPA 12A.

5.5.8.2 “Pre-engineered” systems are smaller systems that
protect areas such as unattended engine spaces on small craft.

5.5.9 Dry Chemical Systems. Dry chemical systems usually are
designed to protect galley ranges and duct systems. On lique-
fied gas carriers, fixed dry chemical systems are installed to
protect cargo deck areas and loading station manifolds.

5.5.10 Twinned Agent Systems. Twinned agent systems are
used on some ships to protect helidecks or other areas where
flammable liquids might be handled. They contain potassium
bicarbonate-type dry chemical for knockdown and aqueous
film-forming foam (AFFF) for vapor coverage.

5.5.11 Steam Systems. Steam for smothering fires usually is
generated by main or auxiliary boilers. To be effective, the
steam pressure needs to be 100 psi (690 kPa) or greater. The
output of the steam-generating equipment should be 1 1b
(0.45 kg) of steam per hour for each 12 ft® (0.03 m®) of vol-
ume protected. These systems are not common in the marine
industry today but can be found on older vessels. Under no
circumstances should steam systems be used on nitrates, sul-
fates, or explosives. The steam extinguishing systems should
be operated only by the ship’s crew.

5.6 Ship’s Operating Systems.
5.6.1 Introduction.

5.6.1.1 Because a ship is a self-contained unit, its operation is
dependent upon and comprised of various internal systems
and sources of power. These sources provide power for func-
tions such as movement; electricity; HVAC; water/sewage; and
cargo-handling capability.
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5.6.1.2 Subsections 5.6.2 through 5.6.8 provide the land-
based fire fighter with a general understanding of these sys-
tems. Vessel systems are complex and may be hazardous to
operate. Vessel systems should only be operated by qualified
members of the vessel’s crew.

5.6.2 Generators. Vessels are equipped with their own electri-
cal generating systems. Electrical power is supplied through-
out the ship by various distribution systems. Generators usu-
ally are driven by steam turbines or diesel engines. Most ships
also have a self-starting emergency generator that supplies vi-
tal equipment and emergency lighting; most small vessels [less
than 500 gross tons (454 m tons) ] and barges have a manually
connected emergency power source or none at all. While in
port, the vessel might draw its electrical power from shore.

5.6.3 Ventilation.

5.6.3.1 Most ships are a maze of enclosed metal spaces that
need to be provided with air exchanges on a regular basis.
Exchanges usually are accomplished by mechanical systems
that can be similar to those in land-based structures.

5.6.3.2 Usually, the initial procedure during a ship fire is to
shut down all ventilation systems during the containment
phases of fire fighting.

5.6.4 Fuel Systems. Fuel oil systems aboard ships include
tanks, piping, pumps, and associated equipment. The associ-
ated equipment is used for heating, straining, centrifuging,
measuring, and burning fuel oil. The fuel oil transfer system
can be used by the ship’s personnel to effect vessel stability
and trim by transferring fuel from tank to tank.

5.6.5 Communications Systems. Large ships are dependent
on communications for their efficient operation. Systems can
include electric and electronic telephones and voice-powered
telephones. Voice tubes are sometimes provided between a
ship’s wheelhouse and engine room for use in an emergency.
Portable radios commonly are used by the ship’s personnel
throughout the vessel.

5.6.6 Cargo Handling. The main purpose of a merchant ship
is to transport cargoes safely and quickly from one place to
another. Types of cargoes vary and necessitate different types
of ship and shore loading and discharging mechanisms. Some
types of cargo-handling gear include winches and booms, der-
ricks, cranes, floating cranes, roll-on/roll-off ramps, shoreside
gantries, and pumping systems. Trained personnel are needed
to handle ship cargoes. The ship’s cargo-loading manual may
be needed if cargo has to be off-loaded or shifted during fire-
fighting operations. This manual is required to ensure that the
vessel’s equilibrium is maintained. Failing to use the manual
during off-loading or shifting cargo could cause serious struc-
tural damage to the vessel or could cause stability problems.
The master of the vessel should be consulted prior to moving
any cargo.

5.6.7 Mooring and Anchoring Systems.

5.6.7.1 Vessels are secured to docks with various configura-
tions of mooring lines and wires. These mooring systems need
to be monitored because of changes in the tide and current.
Broken moorings can set the vessel adrift, resulting in person-
nel becoming stranded on the burning vessel and separated
from their shoreside supply lines.

5.6.7.2 Anchors are connected to vessels by heavy chain or
cable, which is manipulated through a device known as a
wildcat/windlass. Anchoring is a specialized evolution of sea-

manship and necessitates proper training to be performed
safely and successfully.

5.6.8 Inert Gas Systems. The design and purpose of the inert
gas system is to exclude oxygen or air from the void tank
spaces of liquid bulk carriers. These gases usually are manufac-
tured on board the ship. The inert gas can present a hazard to
fire fighters.

Chapter 6 Vessel Stability

6.1 Introduction. In combating a fire aboard a vessel, fire
fighters should give attention to the volume of water used for
extinguishment and its effect on the stability of the vessel. Wa-
ter applied to a vessel fire can jeopardize the stability of the
vessel and the safety of the personnel on board. The applica-
tion of water should be monitored carefully, and water should
be removed in a timely and efficient manner. It is recom-
mended that the IC have a basic understanding of this chap-
ter. However, the IC is urged to consult the vessel’s master,
engineer, and other experts to determine how much water
can be used safely. How and when water is added or removed
from the vessel is critical.

6.2 Vessel Stability and Equilibrium.

6.2.1 General. Stability is the tendency of a floating vessel to
return to an upright position when inclined from the vertical
by an external force. If the vessel returns to or remains at rest
after being acted upon, it is in either stable or neutral equilib-
rium. If it continues to move unchecked in reaction to the
external force, it is in unstable equilibrium. An unstable vessel,
therefore, is one that, after being inclined, does not find a
point of stable or neutral stability, which is essential to main-
tain vessel stability and to minimize list.

6.2.2 Initial Stability. The ability of the vessel initially to resist
heeling from the upright position is determined by its initial
stability. The vessel’s initial stability characteristics hold true
only for relatively small angles of inclination. At larger angles,
defined as those over 10 degrees, the ability of the vessel to
resist inclining movements is determined by its overall stability
characteristics.

6.3 Typical Vessel Conditions. This chapter generally ad-
dresses stability with respect to vessels that are floating, that
have hulls that are intact, and that are moored or in protected
waters. Usually, these conditions exist during the beginning
stages of an incident. Stability and weight distribution consid-
erations are relatively simple in these situations.

6.3.1 If, for instance, an explosion has ruptured the hull or
the vessel has run aground, the situation will become more
complex. These more complex situations can occur singly or
in combination and include vessels that are in the following
conditions:

(1) Aground

(2) Damaged (holed) with free communication to the sea

(3) Under way with extensive free surface

(4) In dry dock, graving dock, synchrolift, or a similar
situation

6.3.2 Unquestionably, expert advice should be obtained any
time the stability of the vessel is in doubt. A complete list of
consulting resources, including those for vessel stability,
should be compiled and maintained. The vessel’s crew, who
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should be most familiar with the vessel’s stability situation,
might not always be available or able to provide an adequate
assessment of the situation. (See Section 6.10.)

6.4 Center of Gravity. The center of gravity of an intact vessel
is the location of the point where all the weights of the vessel
can be assumed to be concentrated. The vertical downward
force of gravity acts through this point. Knowledge of the cen-
ter of gravity and its relationship with the vessel’s center of
buoyancy and righting arm are key factors when determining
and controlling vessel stability.

6.4.1 The concept of center of gravity is essentially the same
for a vessel as for other mobile equipment, such as an aerial
ladder. In essence, the weight of the particular piece of equip-
ment is considered to be concentrated at that point. As an
aerial ladder is raised, the unit’s center of gravity rises and the
forces tending to overturn the vehicle are counteracted by the
truck’s external stabilization mechanisms (also known as out-
riggers). Similarly, a vessel’s center of gravity also rises as
weight is placed higher in the vessel. It differs from an aerial
ladder in that it is unable to provide external stabilization
mechanisms (outriggers) due to the water around it.

6.4.2 Vessels, therefore, suffer a loss of stability as water uti-
lized in fire fighting accumulates above the original center of
gravity. This loss is particularly significant with regard to ves-
sels with large superstructures, such as passenger ships and car
carriers. The higher the weight, the more detrimental is the
effect. If this vulnerability is not properly understood and con-
trolled, the consequences can impact all fire-fighting efforts
severely. It is an integral part of overall strategy.

6.4.3 Free Surface Effect.

6.4.3.1 Free surface, for the purpose of fire fighting, is de-
fined as the tendency of liquid within a compartment to re-
main level as the vessel is transversely inclined or heeled, pro-
vided the compartment has the following characteristics:

(1) Isintact
(2) Is partially filled
(3) Allows the liquid to move unimpeded from side to side

6.4.3.2 The free surface effect of loose water anywhere in the
vessel impairs stability by raising the center of gravity in an
apparent or virtual sense.

6.4.4 Free Surface Critical Factors. If the vessel is listing or
develops a list, liquid flows to the low side of the compartment
and results in an athwartship shifting of weight. This move-
ment causes the apparent height of the center of gravity to
rise, impairing stability. The critical factors of free surface are
the surface area of the liquid and the breadth of the compart-
ment. The length of the compartment is much less a factor
than its width. For fire-fighting stability considerations, a liq-
uid’s free surface effect is not related to either the liquid’s
depth or its location within the vessel. Whether the liquid is
high or low, on or off centerline, or forward or aft, the reduc-
tion in stability due to free surface is the same. However, it is
critical that the effect on the overall stability of the vessel be
kept under consideration. A weight added high in the ship
raises the center of gravity not only due to free surface, but
also due to the height above the keel.

6.4.5 Free Surface Reduction. Pocketing is the effect of liquid
contacting the top of the compartment or exposing the bot-
tom of the compartment. It reduces the breadth of the free
surface area and therefore has a beneficial effect on stability.
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Similarly, solid fixed objects projecting through the surface
(surface permeability) impede the liquid’s movement and are
of some benefit. Since the positive effects of pocketing and
surface permeability are difficult to determine, they should be
considered to be an extra margin of safety in free surface as-
sessments.

6.4.6 Combined Effects.

6.4.6.1 The strongest threat to vessel stability from water-
induced fire-fighting efforts is encountered when the water is
both of the following:

(1) Confined high in the vessel
(2) Free to travel significant distances across the beam

6.4.6.2 The consequences of these combined effects can be
devastating. Unfortunately, they sometimes trigger other seri-
ous problems. Once the vessel begins to heel, this domino
effect can quickly compound an already aggravated situation.

6.5 Center of Buoyancy. If the water that is displaced by the
vessel is considered as a single homogeneous unit, the center
of the displaced volume of water is considered the location of
the vessel’s center of buoyancy. This is the geometric center of
the underwater form of the vessel. The vertical upward force
of buoyancy acts through this point.

6.6 Righting Arm. The perpendicular distance between the
force of gravity (through the center of gravity) and the
force of buoyancy (through the center of buoyancy) is
called the righting arm or righting lever. It generally is calcu-
lated at 10-degree intervals of list for several different load
conditions of the vessel.

6.7 Metacentric Height. The true measure of a vessel’s initial
stability is called the metacentric height or GM of the vessel (see
Figure 6.7). It is simply a geometric relationship between the
center of gravity (G), the center of buoyancy (B), and the ves-
sel’s righting arm (GZ) for a given angle of inclination. After
listing, B, is the new center of buoyancy.

6 = Angle of inclination

FIGURE 6.7 Center of Buoyancy.

6.7.1 If M (metacenter) is above G, GM is positive. If M is
below G, GM is negative. A positive GM indicates that the vessel
will tend to float upright and will offer resistance to an applied
outside force. A negative GM indicates that the vessel is ini-
tially unstable and will cease to float upright when even the
smallest outside force is applied. An initially unstable vessel
might list only at a given angle and come to rest in a state of
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stable equilibrium. If the negative GM is great enough, the
vessel will not come to rest before capsizing.

6.7.2 This relationship between the vessel’s stability and GM is
only accurate at small angles of heel (below 10 degrees). As list
increases, the overall stability of the vessel is the determining cri-
terion. It is interpreted through the stability curves that are nor-
mally found in the vessel’s trim and stability booklet, generally
obtained from the captain. During cargo loading and unloading,
accurate values of the ship’s stability are rarely maintained.

6.8 Stability Curves.

6.8.1 The ship’s officers should identify the curve that most
closely represents the ship’s current condition of loading. If
no curve is considered applicable, the curve showing the mini-
mum stability condition should be determined. If no curves
exist, the IC should depend upon the ship’s officers, USCG,
and others for guidance. The graphic curves depicting the
vessel’s calculated righting arms at incremental angles of heel
are called the vessel’s stability curves. These curves reveal the
overall stability characteristics of the vessel. They are ex-
tremely important, since they quickly reveal the maximum
righting arms for the vessel at different conditions of loading
(different values of GM). The maximum righting arm and,
more important, the angle of inclination at which it occurs, is
the primary indicator of danger where the stability of the ves-
sel is in serious doubt. A fictitious example of a partially loaded
vessel with +2 ft (+0.61 m) GM is depicted in the stability curve
shown in Figure 6.8.1.

Maximum
S/S Big trouble angle @ 36
GM = +2.0 ft (+0.61 m) degrees

3 /

Righting arm ft
- N

0 5 10 20 30 40 50 60 70
Angle of inclination (degrees)

FIGURE 6.8.1 Stability Curve.

6.8.1.1 It should be noted that the maximum righting arm
attained in this condition is at an approximate inclination
angle of 36 degrees. Generally, this maximum angle indicates
the point at which the edge of the weather deck becomes sub-
merged. At this point, stability drops off rapidly. A vessel suffer-
ing a permanent list would be in imminent danger of capsiz-
ing long before this angle was reached.

6.8.2 The critical angle of list is the point at which it can be
assumed that critical events will occur. It is not a point that
remains constant in all cases. In some vessels, it could be as
much as %2 of the maximum righting arm. In another case, it
could be substantially less than this value. The critical angle
depends on the conditions that exist on a vessel at the time of
a fire. It can be determined only by qualified personnel as a
result of stability calculations combined with professional
judgment.

6.9 Vessel Stability Concerns. The most important concern
regarding vessel stability is the control of the vessel’s list. The
inability to maintain the vessel at a reasonable degree of trans-
verse levelness (side to side) will seriously impact all fire-
fighting operations.

6.9.1 Fire-Fighting Factors Affecting Stability. The introduc-
tion of large amounts of water into the vessel as a result of
fire-fighting operations is probably the most critical factor af-
fecting vessel list. Other factors include the following:

(1) Intentional flooding of compartments
(2) Movement of personnel and equipment through water-
tight doors

6.9.2 Stability Factors Affecting Fire Fighting. As a vessel’s list
increases, so do the concerns related to fire-fighting activities.
As the vessel heels, poor footing on slippery decks can slow or
stop fire-attack teams. It can be difficult to apply and maintain
a foam blanket. Other concerns include the following:

(1) Possible closure problems with automatic fire doors
(2) Increased chance of flammable liquid spills

(3) Strain and possible failure of mooring lines

(4) Restriction and loss of vessel access/egress

(5) Damage or injury from shifting of loose objects

(6) Problems with fixed dewatering drains and suctions
(7) Loss of vessel machinery due to excessive sustained list

6.9.3 Vessel Factors Affecting Initial Stability. In 6.2.2, the sta-
bility of the vessel is described as its ability to resist heeling
from the upright position at small angles of inclination. This
ability, which is a function of the vessel’s GM, can diminish
rapidly as the incident progresses and depends on current
vessel conditions such as the following:

(1) The free surface status of all liquids aboard

(2) Whether or not the hull is intact

(3) The flatness of the hull bottom if it has run aground
(4) Whether the double bottoms are empty or full

(5) The integrity of watertight boundaries if flooded

6.9.4 Internal Factors Affecting Overall Stability. As the vessel
destabilizes and list increases to larger angles of inclination,
other factors can aggravate the vessel’s worsening condition.
These include the following:

(1) Shifting of loose objects or bulk dry cargo such as grain or
coal

(2) Flooding from unsecured hull openings such as portholes

(3) Movement of items such as unsecured cargo, machinery,
or stores

6.9.5 Factors Affecting Underway Operations. The self-
propelled movement of a destabilized vessel within a confined
waterway can be hampered by operational difficulties. If the
vessel is suffering a large list, trimmed by the bow, or drawing a
draft that is too tight for the available water, operational con-
cerns should include the following:

(1) The steering system might function improperly

(2) The vessel machinery might not function at large lists

(3) Maneuvering control might be lost due to the vessel’s
proximity to the bottom

(4) The free surface area might cause the vessel to flop from
side to side

(3]
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6.9.6 External Factors Affecting Overall Stability. Planning
for the impact of external factors might help to minimize their
negative effects. Concurrently, planning for the positive ef-
fects might help to maximize some benefits. External factors
include the following:

(1) Adjacent structures, such as piers and wharves

(2) Mooring lines, if the vessel is listing away from the struc-
ture

(8) Vessel contact with the bottom due to tide changes

(4) Contour of the bottom beneath the vessel if contact oc-
curs

(5) Composition beneath the vessel, such as mud or rock

(6) Accumulations of snow or ice on high areas

(7) State of the surrounding sea

(8) Action of passing vessels (e.g., wake, suction effect)

(9) Unusually intense high winds, if in a significant sailing
area

6.10 Basic Stability Information and Resources.

6.10.1 Stability Resources. An IC who possesses a basic under-
standing of stability concepts and concerns should be able to
draw upon the available information resources prior to and
during an incident. For purposes of this chapter, information
resources are divided into consulting personnel and consult-
ing documents. Stability equipment resources are discussed in
Section 6.11.

6.10.1.1 Consulting Personnel. Prior to an incident, a re-
gional inventory of stability advisers should be compiled.
These individuals or agencies vary, depending on locale, ex-
cept for the identification of the COTP. The COTP offers as-
sistance to all ports within his or her respective zone. The
COTP or the COTP designee normally is available during a
large-scale incident to provide stability advice. The COTP also
can help access and coordinate various federal resources and
agencies if the ultimate scope of the situation necessitates ad-
ditional expertise or equipment, or both. Stability advice also
can be obtained from marine-related personnel, including the
following:

(1) Vessel officers (master, chief mate, and chief engineer)
(2) Vessel operators/owner representatives, such as the port
captain
(3) Pilots or docking masters
(4) Harbormasters or port authority representatives
(5) Salvage masters
(6) Officers from other vessels
(7) Marine consultants
(8) Naval architects
(9) Maritime academies
(10) Marine fire-fighting schools
(11) The National Cargo Bureau or national/regional
equivalent

6.10.1.2 Consulting Documents. It is prudent for response or-
ganizations to maintain vessel information. This should in-
clude information on vessels that visit a port regularly or occa-
sionally, since it could be difficult to gather information
during an incident. The preferred approach is to be familiar
with the vessel’s onboard documentation prior to an event.
General information and copies of vessel documents might be
available from the owner or operator if information is needed
during an incident. In an emergency, however, some firms
might be able to send information via facsimile or the Inter-
net. Documentation and other information that might be
helpful with stability considerations include the following:
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(1) Vessel trim and stability booklet or similar document
(2) Vessel immersion factor in tons per inch (tpi)

(3) Vessel general arrangement plan

(4) Vessel capacity plan

(5) Vessel fire control plan

(6) Vessel docking plan

(7) Vessel cargo plan

(8) Calculator used to calculate trim and stress factors

(9) Computer or loadmaster used for stability calculations

6.10.1.3 The vessel trim and stability booklet should be lo-
cated early in fire-fighting operations. The vessel’s crew is
trained in applying the information in the booklet. The Coast
Guard’s Marine Safety Center can be consulted on utilization
of the booklet.

6.10.2 Primary Stability Information. Basic stability data
should be gathered during the initial stages of an incident.
The methods or sources utilized to obtain the data often affect
accuracy. Information should always be verified.

6.10.2.1 Vessel Drafts.

6.10.2.1.1 Most large vessels have draft marks that appear as
vertical scales on both sides of the hull at the bow and the
stern. They usually are incremented in either feet or meters,
with the base of the number being the increment (zero) line.
Large ships and barges also have draft marks midship on both
sides. For example, on American ships, the numbers are 6 in.
(152 mm) high with 6 in. (152 mm) spaces between them. The
base of each number indicates an even 1 ft (0.3 m) of draft; if
the water covers half of a number, the ship’s draft is equal to
that number of feet plus 3 in. (76 mm) (see Figure 6.10.2.1.1).
All drafts should be visually read and documented as soon as
possible in order to establish a baseline for future reference. It
is important to be able to compare the initial marks to those
recorded later during the operation. This comparison will al-
low technical advisors to determine what effect operations are
having upon the stability of the vessel.

43
42

41
Draft = 39 ft 3 in. (12 m)
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FIGURE 6.10.2.1.1 Draft Marks.

6.10.2.1.2 The vast majority of ships making international
voyages are not U.S. flag and use metric draft marks. Draft
marks in the metric system use numerals that are 0.1 m in
height set 0.2 m apart. They may be shown in meters with
intermediate markings every 0.2 m, or in decimeters.

6.10.2.2 Vessel List. The angle of transverse inclination nor-
mally is obtained while aboard by reading the vessel’s inclinom-
eter. Most vessels have an inclinometer in the wheelhouse on the
bridge deck. Some vessels, particularly large ones, have addi-
tional inclinometers at other locations, including the engine
room control flat, cargo control room, master’s office, chief



VESSEL STABILITY

1405-23

mate’s office, and chief engineer’s office, or at a prominent cen-
terline location on the main deck. As in the case of draft readings,
a baseline reading should be established as soon as possible for
monitoring purposes.

6.10.2.3 Vessel Status. Tank and cargo status should be deter-
mined. As mentioned previously, if cargo operations were in
progress, the vessel could be considerably more vulnerable to
stability problems. This is especially true of bulk carriers and
even truer of liquid bulk carriers, due to the free surface ef-
fect. The location and status of any flooded compartments
within the vessel also should be ascertained at this point.

6.10.2.4 Available Depth of Water. The minimum depth of
water at the shallowest location beneath the vessel should be
determined. The vessel’s current deep draft should be sub-
tracted from the water depth to obtain the vertical distance
between the vessel and the bottom. Tidal changes also should
be incorporated if applicable.

6.10.2.5 Type of Bottom Material. If the vessel contacts the
bottom, the nature of the bottom can be a critical factor. For
example, the difference between a mud and a rock bottom is
extremely significant. This condition should be determined as
soon as possible, and accuracy should be ensured.

6.10.2.6 Water Flow. The amounts of water being put on
board the vessel and the amount anticipated for the hours to
come should be calculated. It might be convenient to deter-
mine rates in tons per hour, instead of gallons per minute,
since stability calculations probably will be worked in tons. (See
6.11.1 and 6.11.2.)

6.10.3 Secondary Stability Information. If the stability situa-
tion is in doubt, the initial assessment outlined in 6.10.2
should be followed immediately by a secondary information
flow.

6.10.3.1 Hull Openings. All direct hull openings, such as port-
holes or cargo loading doors, that could allow water to pour
aboard in the event a serious list occurs should be assessed.

6.10.3.2 Dewatering Capacity. The vessel’s fixed dewatering
capacity and power supply potentials should be determined. It
probably is beneficial to convert all rates to tons per hour. (See
6.11.1 and 6.11.2.)

6.10.3.3 Watertight Integrity. Watertight areas and capabilities
of the vessel with regard to flooding resistance should be de-
termined. Special attention should be given to watertight
doors and closing mechanisms.

6.10.3.4 Mooring Integrity. The possible dangers to person-
nel in the event mooring lines fail as a result of severe strain
from the vessel listing away from the pier or wharf should be
assessed. The alternatives that are available with the mooring
system should be determined, and the consequences should
be understood.

6.10.4 Vessel Aground. If the vessel is aground or is in danger
of contacting the bottom, other information is needed and
could include the following:

(1) Slope of ground beneath vessel

(2) Shape of vessel’s hull bottom

(3) Proximity of passing deep-draft traffic
(4) State of sea forecasts

(5) Hull stress considerations

6.11 Dewatering.

6.11.1 Water Weight. Aboard most large vessels, weight is mea-
sured in long tons [2240 1b (2034 m tons)]. A gallon of salt

water weighs about 8% Ib (3.8 kg), while fresh water weighs
slightly less. This weight is equivalent to approximately 264 gal
(999 L) per long ton. It should be noted that these figures
apply to U.S. gallons. Imperial gallons (1.1 U.S. gal) are used
aboard British, Canadian, or other vessels and should be ad-
justed accordingly.

6.11.2 Water Flow. A 2% in. (65 mm) attack hose line deliv-
ering 250 gpm (946 L/min) adds approximately 62.5 tons
(56.7 m tons) of weight to the vessel each hour. A 1% in.
(38 mm) attack hose line delivering 100 gpm (380 L/min)
adds approximately 25 tons (22.7 m tons) per hour.

6.11.3 Vessel Fixed Pumps. Vessels usually have bilge pump
capability for most machinery spaces and large compartments
that are situated in the lower parts of the vessel. Some of these
spaces can include the following:

(1) Cargo holds

(2) Main engine room

(3) Boiler room

(4) Shaft alley area

(5) Cargo pump rooms

(6) Forward machinery space
(7) Thruster rooms

6.11.3.1 Fixed Pump Suctions. Vessel bilge pumps usually
are attached to fixed piping and, therefore, have no flexibil-
ity regarding movement and positioning of the pumps’ suc-
tions. However, these pumps often have the flexibility to
“cross over” and draw from a varied number of fixed suc-
tions. As a result, the fixed system is limited to pumping
only water that settles into the lower areas of the vessel and
is susceptible to clogging. The capacity of fixed pumps
needs to be determined, since they might pump less than
500 gpm (18,931 Ipm). Water that accumulates in upper
spaces needs to be removed by some alternate means.

6.11.3.2 Fixed Pump Power. Some older steam vessels have
steam reciprocating bilge pumps, but most have electric bilge
pumps that are powered by the vessel’s generators. If the ves-
sel’s main generators fail, the pumps probably will be useless.
Emergency generators often are not able to supply sufficient
power to operate both fire and bilge pumps simultaneously. If
electrical power has been secured in the vicinity of fire-
fighting operations (due to shock hazards), the vessel’s pumps
might not be available for use.

6.11.4 Vessel Portable Pumps. Although some vessels have a
few small portable diaphragm pumps that run on compressed
air, most vessels provide limited portable pump capability.

6.11.5 Vessel Drainage System. Drains located on board
most vessels are designed to gravity-drain most spaces that
are above the vessel’s normal waterline through the hull
into the sea. Spaces that are at or below the waterline often
are drained into the vessel’s bilges. Whether they drain
overboard or into the bilge, these drains (called scuppers)
are generally small in diameter, making them vulnerable to
blockage by debris that would almost certainly be present
throughout fire-fighting efforts.

6.11.6 Swimming Pools. If the involved ship has swimming
pools, water should be removed from pools, beginning with
the highest pool.

6.11.7 Toilet. If there is a sanitary drain available at the floor
level, the fixture (toilet, shower, or bidet) should be removed
to allow the water to flow into the holding tanks, which are
well below the waterline. The resultant shift of weight lowers
the center of gravity.

(3]
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6.11.8 Portable Pumps Brought on Board. Arrangements for
vessel dewatering should be made without delay. Moving por-
table pumps on board necessitates hoisting equipment and
numerous personnel to assist with positioning. Dewatering
considerations should be automatic and should be addressed
without delay if the fire is not suppressed quickly. Sources of
portable pumps include the following:

(1) The COTP

(2) Industrial pump suppliers

(8) Salvage companies

(4) Naval installation

(5) Coast Guard/Harbormaster or national/regional equiva-
lent

(6) Pollution cleanup contractors

6.11.9 Portable Pump Types. Pumps are powered by a variety
of methods, including electricity, air, gasoline, and water. Of
all pumps, the water eductor or ejector pump is probably one
of the most efficient devices to position within the vessel. It
works on the principle of a venturi and has no moving parts.
These units are extremely lightweight and need minimum su-
pervision once they are operational. However, hoses on the
discharge site need to remain clear, or water can back up into
the space being dewatered.

6.11.10 Cutting of Holes. In areas of the superstructure where
the metal is relatively thin, it might be preferable to cut holes
to allow water to run out. Cutting holes in vessels can be ex-
tremely dangerous. Holes never should be cut without thor-
oughly reviewing the consequences and obtaining permission
from the appropriate authority; generally, this authority is the
ship’s master. Exothermic torches can outperform oxyacety-
lene torches in fire and flooding conditions.

6.12 Stability Analysis and Monitoring.

6.12.1 Critical Angle of List. Once the vessel status is deter-
mined as part of the primary information (see 6.10.2), the ves-
sel’s GM should be computed for its current condition. The
GM should be used in conjunction with the vessel’s trim and
stability booklet to determine the critical angle of list for the
vessel’s current condition. (See Section 6.8.)

6.12.2 Vessel Drafts. Drafts should be monitored at least every
Y hour.

6.12.2.1 If the vesselis listing, the drafts on the low side of the
vessel will be greater than those on the high side. For this
reason, it is prudent to use the average of the two sides.

6.12.2.2 The midship draft should be halfway between the
forward and after drafts. If the draft mark reading at mid ship
is more or less than this halfway point, it could be an indica-
tion that the hull is being subjected to severe stress due to
hogging and sagging.

6.12.2.3 The vessel’s drafts should be monitored and re-
corded for at least 4 hours after discontinuing water flow into
the vessel to ensure there is no change in vessel stability.

6.12.3 Tons per Inch Immersion. The trim and stability book-
let for a large vessel generally includes a hydrostatic table that
describes the vessel’s tons per inch (tpi) immersion factors for
various drafts. These figures represent the weight, in tons, nec-
essary to sink the vessel 1 in. (25 mm). Since this refers to the
vessel’s mean sinkage, each inch of sinkage directly corre-
sponds with each inch of draft at the midship draft marks us-
ing the average of the port and starboard midship draft marks.
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This fact should be used to visually confirm the calculated
weight of water being placed aboard the vessel.

6.12.4 Vessel Listing at Pier. Generally, it is preferable to have
the vessel list away from the pier or wharf so that list can be
monitored as it progresses. This might require slacking the
mooring lines and adjusting vessel access ramps. The alterna-
tive, to allow the vessel to lean against the structure, would not
only interfere with the list monitoring but could also lead to
damage to both the vessel and the adjacent structure. The
vessel’s draft probably will increase on the side of the list. This
fact, combined with the generally deeper water away from the
shore-based structure, also suggests a list away from the pier as
more appropriate and safer than a list toward the pier.

6.12.5 Increase of Draft Due to List. Due to the relative flat-
ness of most vessel bottoms, the draft increases as the vessel
lists. An approximate value of the increase is equal to %% the
vessel’s breadth times the sine of the angle of list. The formula
is as follows:

= X sine angle of list [6.12.5]

Increase in draft =

6.12.5.1 For example, for a vessel with 92 ft (28 m) beam
listing at an angle of 8 degrees:

(922J X (sine 8 degrees)

=46 x (0.1392)
=6.4 ft (2 m) increase in draft

[6.12.5.1]

6.13 Stability Tactics.

6.13.1 Vessel List. Generally, the prime stability concern of an
IC is to minimize the vessel’s list. Control of the list can be
accomplished through a variety of tactics and depends on the
cause(s) of the list and the particular circumstances involved.

6.13.2 Causes of List.

6.13.2.1 The two basic causes of vessel list are one of the
following:

(1) Anegative GM
(2) An off-center position of the vessel’s center of gravity

6.13.2.2 The list can be the result of either one of the causes
or both causes in combination. If negative GM is the cause,
any transfers of weight within the vessel should be very care-
fully considered before being performed. It is possible that a
transverse shifting of weight to correct list due to negative GM
could result in a worse situation.

6.13.3 List Correction. If the list is due solely to the accumu-
lation of water through fire-fighting efforts, then the pre-
ferred tactic for corrective action is to remove the water. Cor-
rective measures are more complex for other causes of list,
such as progressive flooding or large weight shifts. The follow-
ing outlines a sequence of general actions to limit and im-
prove an impaired stability situation and its associated list:

(1) Determination and establishment of flooding boundaries

(2) Removal of water from partially flooded areas (removal
from free surface areas first)

(3) Jettison of topside weight

(4) Complete removal of water from solidly flooded areas

(b) Transfer of weight as appropriate (usually liquids)
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(6) Addition of weight as appropriate (counterflooding)
(See Section 6.4.)

6.13.3.1 Establish Flooding Boundaries. Boundaries should
be established to enclose the area subject to flooding. Vertical
as well as lateral perimeters should be planned. Action should
be swift and efficient.

6.13.3.2 Free Surface Reduction.

6.13.3.2.1 There are two basic ways to reduce free surface, as
follows:

(1) The flooded compartment is filled completely.
(2) The flooded compartment is emptied completely.

6.13.3.2.2 Filling might be a faster, more convenient ap-
proach, but if the compartment is above the vessel’s center of
gravity it raises the vessel’s center of gravity, increases the ves-
sel’s weight and draft, reduces vessel stability and possibly in-
creases the list. To reduce free surface, compartments that are
above the vessel’s center of gravity should be emptied and
compartments that are below the vessel’s center of gravity
should be filled. Any removal or addition of liquids should be
coordinated with the vessel’s master.

6.13.3.3 Weight Removal. Removal of liquid and solid weights
from higher locations on board should lower the center of
gravity, improve stability, and help improve the list.

6.13.3.4 Weight Transfer. Transfer of weight is normally ac-
complished with liquids, since the movement of large num-
bers of solid objects can be impractical. Methods of transfer
can include pumping and gravitating. Weight transfer is not
recommended if free surface is the cause of the list or a signifi-
cant factor in the list.

6.13.3.5 Weight Addition. Similar to transfer, liquid weight ad-
dition usually is the most practical. This usually is accom-
plished through counterflooding the compartment(s) with
seawater. Counterflooding should never be used if free surface
is the cause of the list. Counterflooding should always start
with the lowest spaces available, such as double bottoms or low
water tanks. The inherent problems of free surface effect, and
the additional weight, make counterflooding or counterbal-
lasting a last resort.

6.13.4 Scuttling or Beaching. If it becomes apparent that the
vessel is going to be lost due to capsizing or because of a fire
too extensive to control, the only alternative might be to sink
(scuttle) the vessel. This decision is made by the COTP in
conjunction with involved parties. Under these two circum-
stances, it might be necessary to sink the vessel at the pier by
overall flooding. If time allows, it is preferable to have the
vessel towed to a suitable beaching ground. It then can be
sunk awash without damage to the hull from a rocky bottom
and without creating an obstruction to normal shipping.

Chapter 7 Organizational Resources

7.1 Vessel Owners and Operators. There are many different
combinations of vessel owners and operators. Owners and op-
erators range from individuals to small companies to large
shipping lines. There can be many owners or only one. Some
owners are involved with the daily operation of the vessel; oth-
ers are far removed from such activities. Some owners are also
the operators, but this usually is not the case. Sometimes ves-
sels are chartered or leased many times over, further compli-

cating the situation. Most of the time, the owner or operator
does not own the cargo, and there can be many different cargo
owners. It can become very difficult to determine who owns or
operates the vessel, who represents these individuals, and who
has the authority to make decisions concerning the protection
and safety of the vessel.

7.1.1 The master of the vessel usually represents the owner or
operator but sometimes does not have the authority to make
all decisions. Because most owners and operators do not have
offices/agents in all of the vessel’s ports of call, many large
organizations send owner or operator representatives to a fire
scene. This representative, sometimes called the port engineer
or port captain, usually has some technical training, experience
in the particular trade of the vessel, and the authority to make
decisions and spend money.

7.1.2 Besides decision making and technical expertise, the
owner or operator usually can provide funding. It is the owner
or operator, and eventually the owner or operator’s insurance
companies, who usually bear much of the cost of the fire-
fighting operation, such as for fire-fighting agents, tugs, pilots,
cranes, barges, divers, and pollution cleanup.

7.2 Marine Terminal Owner or Operator. Marine facilities
have a variety of personnel that may be of assistance during an
emergency. These personnel can provide support services
similar to a city public works department. Some facilities may
have fire brigades that may provide assistance in operations or
support.

7.2.1 The owner of the marine terminal is sometimes also the
operator of the terminal. However, often the operator leases
the property and equipment from the owner (the city, port
authority, or private corporation), and the owner is removed
from the daily operation. In either case, determining who
owns or operates a marine terminal is usually not as much of a
problem as it is in the case of a vessel because the terminal
owner/operator office usually is located at the terminal.

7.2.2 Marine terminal owners and operators often can supply
many resources to the fire-fighting operation. They can pro-
vide security by keeping unwanted visitors off the terminal
during a fire, and they can provide communications by using
fixed and portable systems on the terminal. They can supply
cargo-handling equipment (e.g., forklifts, trucks, and cranes)
that often are needed to move and protect threatened cargo.
The owner or operator also can provide a location for a CP,
fire-fighting hoses and water, and sometimes foam, dry chemi-
cal, and a fire-fighting brigade. The fire-fighting equipment
available on the terminal usually can be found in the Coast
Guard Fire-Fighting Contingency Plan.

7.3 Terminal Fire Brigades. Some large marine terminals,
such as bulk oil terminals, and some large shipyards maintain
private fire brigades on their properties. These brigades are
trained specifically to fight the type of fires that could occur
on the property they protect. They can be a great source of
specific information concerning the cargoes and hazards on
their particular property. They also can be the source of addi-
tional fire equipment and extinguishing agents, such as foam
and dry chemical.

7.4 Shipping Agents.

7.4.1 Shipping agents are the port’s commercial representa-
tives of the vessel owner or operator. The agent schedules pi-
lots, small repairs, and vendors; notifies federal agents of the
vessel arrival; makes arrangements for berths, line handlers,
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fuel, water, and electricity; and ensures that all the needs of
the vessel and crew are met while in port.

7.4.2 Some vessel operators, such as large shipping lines, act
as their own shipping agents, but shipping agents are not ves-
sel owners or operators. Shipping agents always know the
identity of the owners and operators. They are in direct con-
tact with the person or persons who control the operation and
movement of the vessel and, therefore, often can obtain per-
mission decisions from the appropriate person.

7.5 Pilots.

7.5.1 Most major ports have docking pilots and channel pi-
lots. Docking pilots normally moor and unmoor large vessels
with the assistance of tugs. They sometimes work for, or are
associated with, a tug company and navigate the vessel to or
from a prearranged location just off the dock and in the chan-
nel. The channel pilots navigate large vessels from and to the
sea buoy at the offshore end of the channel, usually without
the assistance of tugs.

7.5.2 Pilots usually have very reliable information concerning
the arrival and departure of vessels in the port. They also have
a great deal of knowledge and experience with respect to local
weather and currents. Large vessels normally are moved
within the port by pilots.

7.6 Port Authorities. Port authorities are federal, provincial,
state, regional, or local government agencies, or a combina-
tion thereof, that manage the operations of the ports under
their jurisdiction. They often own or operate terminals in the
port and, therefore, can provide many of the same resources
as do other terminal owners and operators. Because of their
legal authority over the port, they play a large role in the over-
all planning and coordination of vessel fire protection.

7.7 Tug, Towing, and Barge Companies.

7.7.1 Tug, towing, and barge companies can provide services
that are vital during a vessel fire. Some operate tugs that have
the horsepower and equipment to move large vessels within
the port. These tugs could be needed to move a burning vessel
to a safer or more accessible area of the port. They also could
be needed to tow a burning vessel from offshore to a safe
harbor, or the reverse. Some operate deck and tank barges,
which might be needed as a platform from which to fight a fire
or transfer fuel from a burning vessel. Some of these compa-
nies provide all these services.

7.7.2 Another service some of these companies provide is
fire-fighting support. Many, but not all, tugs are equipped with
fire pumps or monitors, or both, to provide a water stream
from the waterside. The type of equipment that a company
operates and its fire-fighting capability usually are found in
the USCG Fire-Fighting Contingency Plan.

7.8 Fire-Fighting Agent Supplies. Beyond the usual and well-
known commercial suppliers, military installations and other
marine terminals often can be the source of fire-fighting
agents, especially foam and CO,. Shipyards, ship chandlers,
airports, and petrochemical facilities also might be able to sup-
ply some fire-fighting agents.

7.9 Cargo Handlers. In many areas, longshoremen load or
unload much of the cargo entering or leaving the port on
vessels. An exception is bulk liquid cargo, which usually is
loaded or unloaded by the vessel’s crew and marine termi-
nal personnel. Some longshoremen work for a stevedoring
company, while some work for the marine terminal. If con-
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tainers or cargoes need to be off-loaded, appropriate ar-
rangements need to be made.

7.10 Marine Construction Companies. Marine construction
companies can provide expertise in the construction of such
structures as piers, wharves, bridges, and marinas. They usu-
ally operate cranes on barges that can be towed throughout
the port to provide lifting capability from the waterside. They
could be used to clear damaged or undamaged structures and
to construct temporary piers, wharves, or bridges. They usually
are sources of underwater welding.

7.11* Marine Chemists.

7.11.1 Every marine incident has the potential to be a con-
fined space incident. Numerous locations on board a vessel
can have hazardous atmospheres, including oxygen defi-
ciency. There are numerous documented cases of stevedores
and vessel’s crew being overcome by fumes or reduced oxygen
because of a chemical reaction. During fire incidents, it must
be assumed that any compartment that is not normally de-
signed for continuous human occupancy may contain some
form of hazardous atmosphere. Vessels will not normally have
a confined space program in place that is similar to that found
in industrial situations.

7.11.2 As a result of normal construction and design, vessels
usually contain many enclosed, poorly ventilated spaces. The
atmospheres in these spaces often are tested by a marine
chemist to protect the people entering them. They test these
atmospheres for the content of oxygen and harmful, explo-
sive, and flammable vapors. This information is very valuable
during a vessel fire when deciding which vessel compartments
need to be protected. It also is necessary during overhaul at
regular intervals to protect the people working in the enclosed
space. The vessel’s crew also might have some limited gas de-
tection equipment and ability.

7.12 Marine Surveyors. Marine surveyors usually are private
consultants who survey damaged vessels and recommend
needed repairs. They have technical expertise and local
knowledge in vessel construction and repair. There are some
large marine surveying companies, but most surveyors are in-
dependent and self-employed. They are hired by vessel owners
and operators to ensure that the vessel gets the proper, most
economical repair.

7.13 Marine Salvage Companies/Salvors. These companies
salvage severely damaged or sunken vessels. They usually own
or operate very sophisticated equipment, such as floating
cranes, inflatable lifting bags, deep-diving equipment, and un-
derwater welding and cutting equipment. If a vessel is sinking
and needs to be kept afloat, or has sunk and needs to be
raised, these companies have the expertise and equipment to
accomplish the job. The U.S. Navy Supervisor of Salvage (who
can be contacted through the COTP) also has this type of
expertise and equipment.

7.14 Law Enforcement Agencies in the United States.

7.14.1 Department of Homeland Security. Pursuant to the
Department of Homeland Security Act of 2003, the depart-
ment was established to lead a unified national effort to secure
the U.S,, prevent and deter terrorist attacks, protect against
and respond to threats and hazards to the nation, and ensure
safe and secure borders.

7.14.1.1 The department is organized into five directorates as
follows:
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(1) Border and Transportation Security

(a) U.S. Customs Service

(b) Immigration and Naturalization Service

(¢) Federal Protective Service

(d) Transportation Security Administration

(e) Federal Law Enforcement Training Center
(f) Animal and Plant Health Inspection Service
(g) Office for Domestic Preparedness

(2) Emergency Preparedness and Response

(a) Federal Emergency Management Agency

(b) Strategic National Stockpile and the National Disas-
ter Medical System

(c) Nuclear Incident Response Team

(d) Domestic Emergency Response Team

(e) National Domestic Preparedness Office

(3) Science and Technology

(a) Chemical, Biological, Radiological, and Nuclear
(CBRN) Countermeasures Program

(b) Environmental Measurements Laboratory

(c) National BW Defense Analysis Center

(d) Plum Island Animal Disease Center

(4) Information Analysis and Infrastructure Protection

(a) Federal Computer Incident Response Center
(b) National Communications System

(¢) National Infrastructure Protection Center
(d) Energy Security and Assurance Program

(5) Management

7.14.1.2 Under the Office of the Secretary of the Department
of Homeland Security, the Department consists of the follow-
ing components:

(1) Directorate for National Protection and Programs
(2) Directorate for Science and Technology
(3) Directorate for Management
(4) Office of Policy
(5) Office of Health Affairs
(6) Office of Intelligence and Analysis
(7) Office of Operations Coordination
(8) Federal Law Enforcement Training Center
(9) Domestic Nuclear Detection Office
(10) Transportation Security Administration
(11) United States Customs and Border Protection
(12) United States Citizenship and Immigration Services
(13) United States Immigration and Customs Enforcement
(14) United States Coast Guard
(15) Federal Emergency Management Agency
(16) United States Secret Service

7.14.2 Various government agencies have law enforcement du-
ties in the port areas. The Federal Bureau of Investigation (FBI)
investigates crimes that occur on U.S. vessels or involve U.S. citi-
zens. The U.S. Marshals of the Department of Justice are empow-
ered to detain or seize vessels and crews. All cargo imported into
the United States is inspected and cleared for entry by U.S. Immi-
gration and Customs Enforcement. The United States Citizen-
ship and Immigration Service examines crew lists and allows for-
eign crew members to enter the United States. The U.S. Coast
Guard enforces many of the maritime laws of the United States.
(See Chapter 14 for more information. )

7.14.3 Some state and local governments also maintain spe-
cialized maritime law enforcement agencies. The existence
and type of marine, environmental, and conservation police
or agencies vary within each port and each state. These agen-
cies usually share jurisdiction with their federal counterparts.

7.15 U.S. Army Corps of Engineers. The U.S. Army Corps of
Engineers oversees the dredging of all navigable waters of the
United States and operates a few dredges located throughout
the country. These dredges can be used for emergency dredg-
ing to gain access to an area or to free a grounded vessel. The
Corps also operates smaller boats that clear flotsam (debris)

from channels. These boats can be used to clear floating com-
bustible material from areas threatened by fire.

7.16 Military Installations. Military installations usually are
good sources of fire-fighting agents and personnel. Fire sta-
tions on these installations usually are well-equipped and can
often provide compressed air to refill air bottles, foam, pumps,
tankers, and fire fighters. In addition, naval bases usually have
tugs equipped with fire monitors. Lists of the equipment avail-
able at these installations usually are found in the USCG Fire-
Fighting Contingency Plan.

7.17 Divers. In most major ports, there are diving companies
that specialize in commercial marine work. They inspect and
do minor repairs to structures such as vessels, docks, and
bridges. They usually are equipped to perform functions such
as underwater welding, cleaning, sawing, and drilling. Divers
might be needed to make emergency investigations or repairs.
In some areas, public agencies provide divers.

7.18 Launch Services. Launch services provide transportation
for passengers and equipment from a pier to vessels at anchor
or in the channel. They are used to transport crews, federal
agents, spare parts, and food to vessels without a berth. Their
boats usually are highly maneuverable and relatively fast. They
can be used during a vessel fire to provide additional transpor-
tation to the burning vessel.

7.19 Ship Chandler. Most vessel operational needs can be pur-
chased through a ship chandler/marine supplier. If the chan-
dler doesn’t stock a certain item, he or she knows where it can
be purchased. A chandler usually can supply fire-fighting
agents and equipment and spare parts for fire-fighting equip-
ment and machinery found on vessels.

7.20 Foreign Consulates and Language Schools. Most vessels
entering U.S. ports carry foreign crews that speak many differ-
ent languages. If the vessel’s English-speaking senior officers
are injured and translators are needed, foreign consulates and
language schools in the area are good sources of translators. A
list of translators usually can be found in the USCG Fire-
Fighting Contingency Plan.

7.21 Other Organizational Resources. The following is a list
of other organizations that can assist or provide resources dur-
ing a vessel fire:

(1) Federal, state, provincial and county fire agencies
(2) State/county fire marshal
(3) Emergency management agencies/civil defense
(4) Bridge and tunnel authorities
(5) Red Cross/relief organizations
(6) Utility service companies
(7) News media representatives
(8) SCBA refilling sources
(9) Hospital supply companies
(10) Fast food restaurants
(11) Welding companies
(12) Oil and hazardous materials cleanup companies
(13) Private fire-fighting services
(14) Aircraft reconnaissance sources
(15) Railroads
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Chapter 8 Special Resource Considerations

8.1 Introduction. The unique nature of shipboard fire-
fighting points to the need to consider the use of methods and
resources beyond those normally employed on the fire-
ground. A good preplan identifies not only target hazards but
also special personnel and resources available to provide assis-
tance. Because most responders involved are likely to be unfa-
miliar with shipboard fire incidents, it is essential to smooth
emergency management that realistic drills be held to train
responders and assess operations before a real emergency oc-
curs. A pre-fire plan should include a checklist that is specific
to the area. Some of the special resources that might be in-
cluded on the list are described in Sections 8.2 and 8.3.

8.2 Support Vessels. With the exception of dry-dock fires,
most ships will be accessible by water. In some cases, water is
the only means of access. A vessel at anchor might need to be
moved, or a burning vessel might need to be stopped from
drifting. Vessels providing towing assistance might be able to
provide fire-fighting streams. These can be helpful in extin-
guishing the fire but could endanger the stability of the vessel
that is on fire.

8.2.1 Fireboats. A fireboat is a vessel designed for fire fighting
and is staffed by trained fire fighters. For the safety of vessel
personnel, vessels should be able to function safely and ad-
equately in their anticipated operating environment. Fire-
boats are made in many sizes and designs. Design features
such as noncombustible construction, spray protection, and
an onboard air supply should be considered for the protection
of the fire-fighting personnel. Fireboats serve three basic func-
tions, as follows:

(1) Rescue. Fireboats provide rescue of personnel and trans-
portation of fire crews and equipment from incidents that
are inaccessible from shore. A fireboat often is the pri-
mary escape route for fire crews.

(2) Platforms. Fireboats provide a fire-fighting platform for
delivery of agent through monitors or through hoselines
from the fireboat to the fire crew on board the vessel. A
fireboat can function as a mobile command, as staging,
and as a pumping base.

(3) Water supply. Fireboats provide water supply for shoreside
operations. Remote pumping can be as simple as hooking
up to a dockside manifold or hose lay, or it can involve
anchoring in deeper water off a beach and sending supply
lines ashore via a boat drag. Some fire departments equip
fireboats with large-diameter hose so as to have a second-
ary water supply in case the underground mains are bro-
ken in an earthquake, explosion, or pier collapse or in
case of insufficient shoreside capacity.

8.2.2 Auxiliary Vessels. Many commercial vessels can be
pressed into service in an emergency, either by preplanned
agreement or as vessels of opportunity.

8.2.2.1 Tug Boats. Tug boats come in many sizes and configu-
rations. A list of those that are available and their capabilities
should be developed.

8.2.2.2 Barges. Barges can provide large, flat, stable work-
ing areas that are mobile. They have the potential to store
debris and contaminated product and runoff. They have
been used as platforms from which land-based fire engines
can draft and pump.
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8.2.2.3 Offshore Supply Boats. Offshore supply boats carry
heavy equipment and supplies and often have cargo-handling
equipment.

8.2.2.4 Pollution Response Vessels. Pollution response vessels
carry booms and skimmers for oil containment and cleanup.
These vessels and their equipment are rarely fire resistant.

8.2.2.5 Crewboats and Launches. Crewboats and launches
can carry personnel and limited supplies.

8.2.3 Military Vessels. Military assistance is available from a
number of sources, including regular, reserve, National
Guard, and auxiliary units.

8.2.3.1 USCG. USCG vessels have limited fire-fighting capa-
bilities. Many vessels, both small and large, are equipped
with monitors/ nozzles. They have water rescue equipment
and personnel have some fire-fighting training. The USCG
COTP has broad powers over all vessels in the area. USCG
helicopters can be used for transportation, reconnaissance,
and rescue.

8.2.3.2 Navy. The navy also can assist on the sea and in the air.
Local commanders and the COTP usually can be found in the
USCG Fire-Fighting Contingency Plan.

8.2.3.3 Army Corps of Engineers. The Army Corps of Engi-
neers is responsible for dredging and channel maintenance,
and often they can provide assistance.

8.3 Special Equipment Resources. Shipboard fires necessitate
special types of equipment and quantities that exceed normal
needs.

8.3.1 Pumps and Dewatering Equipment. There are many ma-
rine pumps/eductors capable of dewatering vessels. It might
be necessary to work pumps in tandem, sending smaller ones
into tight quarters and relaying through larger ones on deck.
Specialized pumps/eductors and dewatering eductors usually
can be found in the USCG Fire-Fighting Contingency Plan.

8.3.2 Patching, Salvage, and Shoring Equipment. Patching,
salvage, and shoring equipment is needed to control leaks and
seal breaches.

8.3.3 Fire-Fighting Equipment. The fire department should
bring its own hose and appliances, as there is no way to guar-
antee the condition of a ship’s equipment or its compatibility
with fire department equipment. The fire department should
depend on its own water supply for attack operations.

8.3.3.1 Fog applicators that come in 4 ft (1.2 m), 10 ft (3.1 m),
and 12 ft (3.7 m) extensions fit on “navy all-purpose” nozzles.
They basically consist of an open sprinkler head at the end of a
curved pipe. They allow penetration of small openings such as
open portholes. Piercing applicators can be used to penetrate
certain materials and shipping containers. [See Figure 8.3.3.1(a)
through Figure 8.3.3.1(c) for an example of a navy all-purpose nozzle. ]

8.3.3.2 Heat and flame detectors (thermal imagers) are valu-
able in smoky, confined spaces on ships.

8.3.3.3 Monitoring equipment for temperatures, gases,
oxygen, and hazardous materials might be needed in some
situations.

8.3.3.4 Special communications equipment might be needed
for interior use. In some cases, the vessel’s communications
systems supplement portable radios. On-scene support equip-
ment includes lighting, ventilation, air supply, recording
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5

FIGURE 8.3.3.1(b) Navy All-Purpose Nozzle with Adapter
Being Installed.

equipment (video/audio), office supplies and copiers, food,
shelter, transportation, and sundry supplies, such as fuel and
batteries for extended operations.

8.3.3.5 Special cargo-handling equipment might be neces-
sary for manipulating cargo and bringing supplies aboard. If
this equipment is available on the ship or at the dock, such use
should be coordinated through the stevedore.

Chapter 9 Planning

9.1 Introduction. Experience has shown that in incidents
where shoreside fire fighters fight a vessel fire, one of the

Detachable
fog spray
spud

Spud release Solid stream

Nozzle shut bail
position indicator

Nozzle on fog bail

position indicator Nozzle on solid stream

fog bail position indicator

FIGURE 8.3.3.1(c) Navy All-Purpose Nozzle.

most valuable assets on the ship is the fire control plan.
Most of the information an IC needs to fight a fire on a ship,
such as general layout and dimensions, fire-fighting sys-
tems, and other systems that have a direct impact on fire
fighting, is included in the fire control plan. Its primary
purpose is to assist shoreside fire-fighting personnel. It is
ideal for fire fighters to use as a guide when taking tours of
ships, since it contains the location of most of the items they
will be looking for, and it also allows them to become famil-
iar with fire control plans.

9.2 Contents of Plan. The fire control plan is a set of general
arrangement plans for each deck of the ship that also con-
tains information that is useful to land-based fire fighters.
The plans are written in the official language of the flag
state, with translation in English or French. The plans can
be in the form of a rolled set of drawings or a booklet that
includes such drawings.

9.2.1 The plans are required by SOLAS to indicate the follow-
ing, when installed:

(1) Fire control stations (continuously staffed spaces where
controls and alarm panels for fire detection and suppres-
sion systems are located)

(2) Means of access/escape from different compartments

(3) Fire-resistant bulkheads and their fire rating (e.g.,
Class A and Class B)

(4) Hose stations, which should include the arrangement of
the fire-main system, with the locations of fire pumps
and their controls and the location of isolation valves in
the system

(5) Location and extinguishing agent of portable and semi-
portable fire extinguishers

(6) Fixed carbon dioxide and halon systems, locations of re-
leases, and location of closing appliances for exterior
ventilation openings

(7) Automatic sprinkler systems and location of controls

(8) Foam system showing the monitors and controls

(9) Fire detection systems showing location of indicator pan-
els and spaces protected

(10) Alarm systems (carbon dioxide, halon, automatic sprin-
Kler, fire detection, watertight doors, general)
(11) Ventilation systems, including dampers and fan controls

)
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9.2.2 In addition, the following items should be marked
clearly:

(1) Fire door locations and their rating (e.g., Class A or Class B)
(2) Location of international shore connection

9.3 Location of Plan. Most commercial vessels are required to
have fire plans on board. The fire control plan is required to
be permanently stowed in a prominently marked weathertight
enclosure outside the deckhouse. Some vessels, often tank ves-
sels, will provide a copy of the fire plan and international
shore connection at the top of the gangway when in port. This
is not required, but it is common practice. Fire plans will pro-
vide the diagrams of the fire system, including the fire mains,
hydrants, foam systems, and all fire stations. The CO, systems
and the compartments they protect are part of the plans. In-
vestigations have shown that, in the past, even when shoreside
fire fighters were aware that the fire control plan existed, they
had trouble finding it. In response to this problem, the IMO
published specific guidance on locating and marking the fire
control plan enclosure.

9.3.1 The enclosure should be red and the contents of the en-
closure should be indicated by a red ship silhouette on a white
background. The dimensions of the location sign should be not
less than 11.7 in. x 15.7 in. (297 mm x 400 mm). (See Figure 9.3.1.)

Red

White

FIGURE 9.3.1 Fire Plan Location Sign.

9.3.2 1If the enclosure is not adjacent to the gangway, there
should be guide signs to help shoreside fire-fighting person-
nel find the enclosure containing the fire control plans. The
guide sign should be the location sign shown in Figure 9.3.1,
with the addition of a red arrow [see Figure 9.3.2(a) and Figure
9.3.2(b)] indicating the direction in which the fire control plan
enclosure can be found.

Red

White

FIGURE 9.3.2(a) Guide Sign.
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Red

FIRE PLANS

—

FIGURE 9.3.2(b) Alternate Guide Sign.

White

9.4 Requirements. Fire control plans are required by both
SOLAS, Chapter II-2, Regulation 20, and 46 CFR 78.45-
1(a)(1). Therefore, all new and existing U.S. flag and foreign
flag ships entering U.S. ports should carry a fire control plan.

9.5 Pre-Fire Planning. Shipboard fires are among the most
difficult of all fires to extinguish. They have the capability to
tax the resources of entire regions. Realistic and effective pre-
fire planning is crucial to deal successfully with such emergen-
cies. Without pre-fire planning and drills, the wide variety of
resources and specialists needed at a shipboard fire can rap-
idly turn a command post into chaos.

9.5.1 ICs who are unfamiliar with the maritime industry need
to know how to acquire and to utilize special help before an
incident occurs. Pre-fire planning puts problems into perspec-
tive by defining the larger picture at a time when it can be
studied at leisure.

9.5.2 General pre-fire plans focus on areas and environ-
ments. They set a hierarchy of goals in the mitigation process
and provide a general sense of direction. All responders need
to understand their roles and responsibilities and the scope of
their authority.

9.5.3 Ageneral pre-fire plan considers factors such as human
and environmental protection, scope of authority of respond-
ers, preferred locations for operations, and major hazards to
the port and its inhabitants.

9.5.4 Specific pre-fire plans focus on target hazards and pro-
vide a guide to the ship’s systems and facilities. They consider
characteristics of vessels and terminals and help identify aids
and hazards, as well as strategy and tactics. They can be tai-
lored to individual ships or general classes of vessels.

9.5.5 Response plans should be part of standard dispatch
procedure and should provide for notification of affected par-
ties.

9.6 Purpose of Pre-Fire Plan. In addition to its use during fire
operations, a pre-fire plan is useful as a training aid. By using
the pre-fire plan during training, fire personnel can remain
familiar with the ship’s vital systems even though they might
not have the opportunity to board the vessel for frequent fa-
miliarization tours.

9.7 Format. The pre-fire plan is intended to be made available
for the review and use of each first alarm responding unit. In
addition, a copy should be provided to the masters of ships
that visit the port regularly. The plan can be divided into sev-
eral major sections, with each section divided into specific ar-
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eas pertaining to the main topic. Illustrations can be utilized
to emphasize an important point or to clarify the text.

9.7.1 Section I, General Information.

9.7.1.1 The first part of this section provides the name of the
vessel, general use, name of the owner, operator, or represen-
tatives, number of crew members, number of passengers/
cadets carried, and any other pertinent information, such as
languages spoken by the officers.

9.7.1.2 The second part of this section describes the physical
properties of the vessel such as length, breadth, depth, free-
board, overall height above water (empty and loaded), draft,
propulsion, fuel used, and fuel capacity.

9.7.1.3 The third part provides telephone numbers to call in
case of an emergency (e.g., ship’s agent, insurance company).
The staffing practices of the vessel also are noted (e.g., how
many crew members are aboard during the day and at night).

9.7.2 Section II, Construction.

9.7.2.1 The first part of Section II contains a drawing, not
necessarily to scale, showing the general location and names
of the decks, holds, compartments, and machinery spaces.
This drawing is intended to be a quick and simple guide to the
vessel’s general arrangement. It can be obtained from the ves-
sel fire control plan.

9.7.2.2 Part two of Section II provides the specific name and
location of each deck. The general types of compartments on
each deck also are indicated. This part also indicates compart-
ment identification (either by name or number). The frame
numbering system is explained as well, and all locations are
specified by frame number.

9.7.2.3 The third area covered under Section II includes the
cargo hold numbering system, indicates the type of hatches
used, outlines the means of access to the cargo holds, and
specifies the capacity of each hold. The locations of machinery
spaces and other compartments are given, and the means of
access are described.

9.7.3 Section III, Location Lists.

9.7.3.1 The normal storage area for specific information is
included in the first part of Section III. This information in-
cludes the stability plans, cargo manifest, dangerous cargo
manifest, ship’s blueprints, safety plans, and similar data that
is helpful in an emergency.

9.7.3.2 The second part of this section lists all spaces in the
ship having escape trunks, such as the shaft alley, holds, and
machinery spaces.

9.7.3.3 The locations of the instruments and controls are in-
cluded under part three of Section III. The operating instruc-
tions are not provided here, but are addressed in a later sec-
tion.

9.7.3.4 The last part of Section III provides the exact location
of every compartment on the vessel in alphabetical order. It
indicates the frame number, deck location, and whether the
compartment is on the port or starboard side of the center-
line. In addition, primary access to the space is provided.

9.7.4 Section IV, Systems Information.

9.7.4.1 Communications systems are included in the first part
of Section IV. This section describes the vessel’s intercommu-
nications systems and provides instructions for the operation

of each. The location of all stations within the system is identi-
fied and noted.

9.7.4.2 The second part of Section IV discusses the electrical
systems within the vessel. The method for generating electric-
ity is stated, as well as the type of current generated and the
voltage. The emergency power unit is described, including the
system that it powers. Some primary control switches are indi-
cated and their function is explained (e.g., main ventilation
switches). The voltage and maximum current-carrying capa-
bility of shore power connections, if any, are identified.

9.7.4.3 The vessel’s fire-protection systems are summarized
in the third part of Section IV, and the area the system protects
is indicated. No specific operating information on the systems
is provided in this part. Ships may have a variety of detection
systems. These systems detect smoke, heat, or cargo leaks.
Ships may have one or all of these systems. The ship’s crew
should be consulted to determine what kind of systems are on
board and how they are operated.

9.7.4.3.1 Smoke Detection Systems. Smoke detection systems
come in two basic types: remote detectors that are similar to
those found in buildings and air sampling units that utilize a
single detector at the master station. Detection systems are
valuable when monitoring the spread of fire. They can provide
early warning if extension of the fire occurs. Caution should
be used when utilizing these systems to monitor cargo spaces,
since they are often secured to prevent false alarms. The fol-
lowing are some characteristics of smoke detection systems:

(1) Remote detectors are most often found throughout the
superstructure on the vessel. They will normally be moni-
tored from a control station on the bridge.

(2) Remote air-monitoring systems utilize a pump to draw
samples of air from each compartment sequentially from
a series of pipes. The pipes join in a junction box where a
single smoke detection unit can be found. The samples
are usually vented to the atmosphere outside the bridge.
When the detector is activated, some mechanism is used
to signal which zone the sample came from.

(3) Remote sampling systems often utilize the same piping
system that draws samples to discharge CO, into those
spaces.

9.7.4.3.2 Heat Detection Systems. Heat detection systems uti-
lize the same principles found in land structures. These sys-
tems typically monitor rate of rise, specific temperatures, and
a variety of other mechanisms.

9.7.4.3.3 Gas Detection.

9.7.4.3.3.1 Certain vessels will have installed gas detection
systems on board. The most common are the LP-Gas, LNG, or
other gas vessels. These systems are made to detect cargo
tanks’ leaks. These systems can usually be monitored from the
bridge and sometimes from the cargo control room.

9.7.4.3.3.2 This part of Section IV is intended as a quick ref-
erence to determine the types of systems available on the ves-
sel (e.g., watertight doors, fire doors, fire walls, CO,, systems,
foam systems).

9.7.4.4 In the fourth part of Section IV, the fire-protection sys-
tems are discussed in detail. Directions are given for the opera-
tion of each system. For example, the CO, system is explained in
detail. A drawing of the system is included and instructions are
given for the operation of the system. Independent systems also

y
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are noted and explained. All instructions are keyed to photo-
graphs of the systems controls.

9.7.4.5 The general alarm system is discussed and the areas
protected by the system are provided in the fifth part of Sec-
tion IV.

9.7.4.6 The sixth part of Section IV contains information
on the watertight doors. They are explained in detail, and if
remote controls can be used, these also are discussed. Con-
trols are explained, and instructions usually are accompa-
nied by an illustration.

9.7.4.7 The ventilation systems are discussed in the seventh
part of Section IV. All emergency controls are noted and loca-
tions indicated. Natural ventilation to the holds and to some
compartments is discussed. Illustrations are used to show key
features or controls of the system.

9.7.4.8 The eighth part of Section IV discusses emergency
control for the fuel system. Remote emergency control lo-
cations are indicated and instructions are given for their
operation. If manual controls are used for a backup system,
their location is indicated and an explanation is given for
their operation.

9.7.5 Section V, Tactics.

9.7.5.1 General information items are discussed in the first
part of Section V. The location of the master keys for the vari-
ous compartments is provided. If no master keys are available,
vessel personnel with keys for gaining access to the compart-
ments are indicated. If safety plans or fire plans are posted on
the vessel, their location is given. The emergency gear/
damage control locker is identified, and hazardous cargo stow-
age is located (as well as the hazardous cargo manifest).

9.7.5.2 The second part of Section V discusses items to be
given special consideration. The international shore connec-
tion is identified and its location indicated. Instructions for
supplementing the CO, system from a shoreside supply are
provided. In addition, special safety precautions are recom-
mended.

9.7.5.3 Fire exposures are identified in the third part of Sec-
tion V. Exposures include flammable liquid tanks, flammable
gas tanks, explosives, open stairways, nonprotected laundry
chutes, or any substance or material aboard the vessel that
would help to spread or accelerate a fire.

9.7.5.4 In the fourth part of Section V, the length of fire hose
and its accompanying nozzle at each onboard fire station are
noted, as well as the minimum length of hose needed to reach
a given area. The locations of appropriate adapters and fire
department international shore connections are clearly
marked and accessible for shore hookup. The maximum op-
erating pressure of the fire-main system should be identified
during pre-fire planning.

9.7.5.5 The last part of Section V is the Action Check-Off List.
This list assists personnel in making certain nothing is over-
looked. The list provides a check for the following categories
of information:

(1) Nature of emergency

(2) Life hazard

(8) Data acquisition, which includes obtaining information
that is available aboard the vessel (such as a pre-fire plan,
ship plans, dangerous cargo manifest, cargo manifest)

(4) Locating the fire or emergency

(5) Checking the exposures

\
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(6) Access to the fire or emergency

(7) Vessel systems/equipment that can be utilized
(8) Stability/dewatering

(9) Ventilation

9.7.6 Section VI, General Arrangement. Section VI includes
plans that have general measurements and show the arrange-
ment of decks, compartments, and holds. Each deck usually is
on a separate page. Smaller decks, such as the bridge deck and
boat deck, might be grouped together on one page.

9.8 Conducting Pre-Fire Surveys. In order to conduct a pre-
fire survey properly, the surveyor needs the right equipment.
The following items have been found to be helpful:

(1) Clipboard, pencils, note pads

(2) Pre-fire survey guide

(3) Ship arrangement plans

(4) Audio, video, and photographic equipment
(5) Sample pre-fire plan (if available)

(6) Tape measure

9.8.1 The survey should be conducted with the master or the
master’s designee. The individual conducting the survey
should contact the master of the vessel for an introduction
and explain the purpose for boarding. Then, utilizing the sur-
vey guide, the surveyor should complete as many of the survey
items as possible from a review of the vessel’s general specifi-
cations, or from information obtained from the master, before
beginning any tour of the ship. A sample survey guide is found
in Annex B.

9.8.2 Upper Decks. Proceeding downward, the surveyor
should tour the upper decks, documenting the following:

(1) Deck arrangement

(2) Compartmentation, vertical fire zones, and ratings

(3) Access to emergency egress to other spaces (machinery)
(4) Special controls for systems

() General use of area

(6) Special features

(7) Safety hazards

9.8.3 Engine Room and Machinery Spaces. The surveyor
should proceed to the engine room and machinery spaces,
noting the following:

(1) Access (regular and emergency)
(2) Type of machinery encountered
(3) Type of fire protection systems
(4) Location of controls
(5) Fire pump controls
(6) Ventilation shutdowns
(7) Emergency shutdown
(8) Watertight doors
(9) Location of flammable liquid tanks
(10) Shaft alley escape trunk
(11) Safety hazards

9.8.4 Cargo Spaces. The cargo spaces then should be sur-
veyed. On some vessels, it might not be possible to enter all the
cargo spaces due to hazards or because they are full. However,
where possible, they should be entered and the following in-
formation recorded:

(1) Access (regular and emergency)

(2) Type of fire protection systems

(3) Deck and hold arrangement

(4) Special use areas (cargo tanks, reefer boxes)
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(5) Storage practices (locking off spaces, verifying status of
controls for systems)

(6) Safety hazards

(7) Types of hatch covers and their controls

9.8.5 Bow and Stern Areas. The bow and stern areas of the
ship then should be surveyed. Since these are areas where ma-
chinery and combustible storage often are found, the surveyor
should note the following:

(1) Access to spaces

(2) Types of fire protection systems
(3) Hazardous storage

(4) Machinery in use

(5) Flammable liquid tanks

(6) Housekeeping

(7) Safety hazards

9.8.6 Weather Decks. The survey should conclude on the
weather decks, including the forecastle, the poop deck or fan-
tail, and the main deck. Items to be checked are as follows:

(1) Access to holds and other interior areas of the vessel
(2) Deckhouses and their contents
(3) Winch controls (operating procedures should be deter-
mined)
(4) Hazardous cargo storage
(5) Connections to the fire main
(6) Deck fitting, piping, and obstructions
(7) Types of fire protection systems
(8) Safety hazards
(9) Fire control plan location
(10) International shore connection

9.8.7 Photographs. Photographs are an essential component
of the pre-fire survey. They should be taken, if allowed. Much
of the data contained in the survey is of a technical nature and
can be clarified if appropriate photographs or drawings with
superimposed identification are used. In general, anything
that would increase understanding of the survey should be
photographed. This might include photographs of the follow-
ing:

(1) Systems controls

(2) Systems components
(3) Instruments

(4) Arrangement features
(5) General ship views

Chapter 10 Training

10.1 Introduction.

10.1.1 Once the pre-fire plan has been completed, a fire de-
partment can establish drills and training sessions on board
the vessel. The pre-fire plan indicates the location and identity
of important aspects of the vessel that shoreside fire fighters
need to know in an emergency situation.

10.1.2 Tours and drills should be scheduled through the ap-
propriate authorities to minimize interference with the vessel
and terminal operations. The appropriate size for a touring
group should be determined prior to boarding the vessel.
Generally, it is difficult to tour a vessel effectively with large
groups. For this reason, several tours might need to be sched-
uled in order to familiarize as many personnel as possible.

10.2 Training Exercises. The function of a training exercise is
to ensure that the plans and procedures can be implemented.

10.2.1 Because most land-based fire fighters fight ship-
board fires infrequently, the value of a marine fire-fighting
exercise is immeasurable. The exercises that have been con-
ducted by fire departments throughout the United States
have proved to be of significant benefit when response to a
shipboard fire is necessary.

10.2.2 Arrangements should be made with the terminal
management and the ship’s owner/operator for the pur-
pose of conducting a full-scale exercise of an incident. This
includes search and rescue, deployment of water curtains,
master streams, and attack lines, and deployment of fire
department ladders for boarding a ship at locations other
than the gangway.

10.2.3 Before an operation of this size can be conducted,
extensive planning is necessary. The COTP and ship’s master
should be involved with all fire company officers who are to be
a party to the operations. Mutual aid personnel should be in-
cluded. On-site visits and discussions to familiarize the partici-
pants with the intended operation should be conducted.

10.2.4 Coordination for drills and exercises is essential. Agen-
cies involved in the drills might be unable to suspend work
during the exercise.

10.2.5 Often a local towboat and tank-barge company pro-
vides the towboat and barge with their crews for a full-scale
drill. Close cooperation among the COTP, towboat company,
and marine terminal is important.

10.2.6 If the drill evolutions are properly planned and con-
ducted, the fire chief will have the support and cooperation of
the port community.

10.2.7 It cannot be overemphasized that the fire chief is to
include the COTP in all planning and field evolutions. The
COTP has broad powers and is held in high esteem in the port
community. Cooperation can almost be guaranteed if the
COTP supports the training exercise.

10.2.8 In order to conduct an exercise, a plan of operation is
needed. A plan is legitimate only when it has been realistically
tested. Some of the characteristics of a functional plan are
specified in 10.2.8.1 through 10.2.8.8.

10.2.8.1 Any plan should be written and reviewed with the
input of the participating agencies. Only with this coopera-
tive effort can a training exercise using this plan be truly
beneficial. The coordination for a full-scale shipboard fire-
fighting drill can take weeks or months after a draft of the
plan is written.

10.2.8.2 A plan is to be tested by real or simulated situations
that assist the planner in determining the functional validity of
the plan. Shipboard fire-fighting training exercises should
consist of multiple, small, previously validated elements that
are then coordinated to form a large-scale drill.

10.2.8.3 The plan should be reviewed at least annually or as
changes occur. Training exercises should be conducted on a
routine basis and especially after major alterations in the plan.

10.2.8.4 Before a plan is finalized, it should be submitted to
individuals or agencies with recognized experience in tasks
included in the plan. These authorities should observe large-
scale training exercises and provide independent comment or
critical analyses of the drill, plan, and training exercise.

(3]
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10.2.8.5 The quality of the plan is a function of its ability to
accomplish the mission for which it was designed and the per-
ception of all users with respect to its “user friendliness.” A
plan that is difficult to understand and to implement will not
be used and, therefore, has no value. If the training exercise
does not accomplish the tasks for which it was designed, the
plan should be reevaluated.

10.2.8.6 After every exercise of the plan or a drill that incor-
porates the plan, formal and informal critiques should be
held. It is neither sufficient nor beneficial to test or critique
the plan in small sections and assume that a large-scale exer-
cise works if all components have not been tested simulta-
neously. The plan should be exercised in its entirety, and the
critique should include all facets of the exercise and plan.

10.2.8.7 After each exercise, drill, or test of the plan, the
lessons learned should be incorporated into the revised plan.

10.2.8.8 After each actual emergency, a debriefing should
occur at which accurate notes are taken. The lessons learned
then should be incorporated into the plan. Debriefings
should include discussions of the following areas.

(1) Tactical. Actual strategic, tactical, and task accomplish-
ments should be compared to the goals set forth in the
plan, and inconsistencies between the plan and tactical
objectives should be the primary focus of tactical debrief-
ings. All participants, from the chief to the driver, should
be debriefed.

(2) Critical incident stress (CIS). The focus of critical inci-
dentstress debriefings is the mitigation of the effects of an
incident and its by-products on the participants. It is use-
ful to revise the plan in an attempt to reduce stress on the
fire/rescue personnel, if possible.

10.2.9 It is extremely useful to have these records for review
and analysis.

10.2.10 It is essential to have these records to document
changes in the plan.

10.3 Advanced Fire Fighting — Marine Training. Training of
land-based fire fighters in the unique aspects of combating
vessel fires should include the following:

(1) Vessel types

(2) Vessel construction pertaining to fire fighting
(8) Stability and dewatering

(4) Strategy

(5) Command

(6) Suppression and ventilation

(7) Available resources for assistance

10.3.1 There are several established schools that provide
training in vessel fire fighting for ship crews.

10.3.2 Every port community should develop a comprehen-
sive program and implement a system of support for marine
fire training. This program also could provide for specialized
equipment for marine fire fighting.

10.3.3 Each jurisdiction should have the ability, knowledge,
and resources to utilize and to obtain this specialized training
within its region.

10.3.4 Some of the resources that should be utilized to de-
velop this program include fire chiefs’ associations; port au-
thorities; the USCG; federal, provincial, and state govern-
ments; the insurance industry; and maritime academies and
associations.
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10.3.5 Local training programs can include tabletop exer-
cises, review of past ship fires, and simulation exercises. Train-
ing exercises should address water supply problems, particu-
larly drafting, access ladder use, air supply problems, and
personnel rescue problems.

10.3.6 The types of simulations that can be exercised for ma-
rine fire fighters are as follows:

(1) Engine room
(a) Fuel line break and fire
(b) Electrical fire
(¢) Victim extrication, lower level

(2) Pump room

(a) Broken pump seals and fire
(b) Electric pump motor fire
(¢) Victim extrication, lower level
(3) Dry cargo areas
(a) Tank top fire or rupture, or both
(b) Bottom hold cargo fire, access to tween deck cargo
fire, and access to upper deck or shelter deck fire

(4) Tank ship hold

(a) Interior tank fire

(b) Weather deck fire

(c) Product pipe system on deck

(d) Rupture or fire, or both

(e) Product cascade hose

(f) Connection and valve rupture or fire, or both

(5) Accommodation spaces

(a) Personnel berthing quarters fire

(b) Galley fire

(c) Laundry room fire

(d) Mess room fire

(e) Electrical fire

(f) Cooking gas fire

(g) Ventilation system fire

(h) Multiple victim extrication from various spaces

10.4 Personnel Safety. Numerous hazards to personnel exist
on the waterfront.

10.4.1 Interior marine fire fighting requires the use of full
protective clothing and equipment as required for structural
fire fighting in Chapter 7 of NFPA 1500. The additional use of
personal flotation devices (PFDs) is encouraged, but not at the
expense of wearing full protective clothing and SCBA. PFDs
should be provided to all personnel who respond to marine
incidents.

10.4.1.1 In the winter, fire fighters in boats should be wearing
protective flotation suits rather than turnout gear. These suits
will prevent hypothermia should personnel fall into the water.
It must be decided early in the incident whether personnel
should be utilizing turnout gear when boarding a vessel. This
decision is especially important when vessels are under way or
at anchor. It may be more practical and safer for personnel
responding to vessels at anchor to carry turnout gear and don
it on scene.

10.4.1.2 Special consideration should be given to maintain-
ing adequate air supplies.Vessels often have very long single
egress and exit points requiring additional air supply before
fire attack can begin.

10.4.2 Marine fire fighting presents the hazard of personnel
falling into the water. Provision should be made for locating
and rescuing such victims immediately.
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10.4.2.1 Itis crucial that the IC have a rescue boat on scene
should personnel fall into the water. Piers are often high
above the water and may prevent rescue from shore. Fireboats
generally are too large and their freeboard too great to allow
them to rescue people in the water. Small rescue craft are
crucial to fire fighters’ safety. The IC should ensure that rescue
boats are dispatched early, since it usually takes them addi-
tional time to arrive on scene.

10.4.2.2 In some areas, hypothermia is a concern; therefore,
minimization of the time spent in the water awaiting rescue is
critical.

10.4.3 Provisions should be made for adequate access and
egress for emergency personnel by means of additional gang-
ways, ladders, or other devices. Where conditions allow, provi-
sions should be made for the possibility of water rescue.

10.4.3.1 Floating piers often have weight limits that are rap-
idly exceeded if several fire fighters in turnout gear and SCBA
congregate on them. Fire fighters should be trained to recog-
nize these hazards before they end up in the water.

10.4.3.2 The use of a Jacob’s ladder for boarding vessels can
be hazardous. Alternate means should be used if possible.
Prior familiarization with the use of these ladders is essential.

10.4.3.3 It is recommended that an evacuation procedure
and signal be established in case of the need to abandon ship.
Care should be taken to ensure the safe and systematic with-
drawal of all personnel.

10.4.4 Vessels have large, deep, undivided spaces and areas,
such as cargo holds and engine rooms, with many fixed ob-
structions, such as machinery. Fire personnel should move
about the vessel with extreme caution.

10.4.4.1 Prior to entering vessel spaces, fire personnel should
review diagrams for the specific area and consult with the ves-
sel’s crew.

10.4.4.2 Hot steel surfaces and structural members can be
harmful to personnel and equipment.

10.4.4.3 Ice or snow is a hazard on the decks of pier facilities
and on board ships.

10.4.4.4 Ship ladders can be very steep with narrow steps.
Personnel should face the ladder at all times.

10.4.5 Aship has its own utilities. Lighting and power systems
usually are completely independent from any shore connec-
tion. There is little, if any, light available below deck when the
main or emergency electrical system is not functioning. Fire
departments should provide portable lighting systems with
generators. If the incident could involve flammable vapors,
the portable electrical equipment should be intrinsically safe.
Portable battery units also should be suitable for use in hazard-
ous locations (i.e., intrinsically safe).

Chapter 11 Communications

11.1 Introduction. In any fire suppression, rescue, or hazard-
ous material operation, effective, disciplined, and established
communications procedures are necessary for safe mitigation
of the incident. These procedures are even more stringent for
a shipboard fire, since the uniqueness of the environment
(ship construction and size and the possible involvement of
numerous personnel and various agencies) necessitates that
the IC be provided with adequate and reliable communica-
tions systems and procedures.

11.1.1 The structure of most large vessels creates communi-
cations difficulties for responders. Large amounts of steel of-
ten make portable radios unusable. The long duration of
these incidents often depletes reserves of batteries. Alternate
means of communications (i.e., runners, sound-powered
phones, wired systems, and even the ship’s systems) should be
considered in pre-fire planning.

11.1.2 It should not be presumed that because a fire depart-
ment’s radio procedures and systems meet its routine needs
that they automatically meet its needs during a shipboard fire.
However, as with any major incident/disaster, a department’s
operations should be an extension, by degree, of its day-to-day
operations.

11.1.3 This chapter identifies various communications con-
siderations, practices, procedures, and systems. Where ap-
plied in conjunction with Chapter 9 and Chapter 13, this in-
formation assists personnel involved in combating a fire
aboard ship to establish effective communications.

11.2 Pre-Fire Planning.

11.2.1 Pre-fire planning for shipboard fireground communi-
cations is a significant issue because of the many unique as-
pects of a shipboard fire.

11.2.2 The following questions regarding shipboard fire-
ground communications should be given careful consider-
ation when pre-fire planning for a fire aboard ship:

(1) Has the possibility of fire-fighting units from various
departments/agencies operating at the same incident
been taken into account?

(2) Is there a common radio frequency(ies) on which to com-
municate?

(3) Are there established and recognized radio procedures
and call signs that can be utilized by all agencies involved?

(4) Which existing shipboard communications systems can
be utilized by fire suppression personnel to supplement
radio communications?

(5) Have drills been conducted to identify the effectiveness/
limitation of all types of communications systems that can
be utilized?

11.3 Terminology. It is important that the radio terminology
used is similar to terminology that is used on a daily basis. Fire
fighters should be familiar with the nautical terminology used
on board ships so they can communicate effectively with ma-
rine personnel. Effective fireground radio communications
should include the following:

(1) Identify who is calling whom.

(2) Obtain acknowledgment before continuing, keeping
messages short and to the point.

(3) Use ship terms only when they enhance clarity.

11.4 Procedures. The pre-fire planning process should in-
clude adoption of procedures that, when employed, serve to
manage radio traffic effectively. Those who need to communi-
cate via radio should do so in a manner that does not have an
overall negative effect on the operation. The procedures
should include the following:

(1) Development of a radio resource list that includes an in-
ventory of how many portable radios are available at a
given incident

(2) Alisting of the frequencies, channels (simplex, low out-
put, tactical, FMARS), and scanning capability with which
the radios are equipped
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11.4.1 This inventory allows for consideration of how the
available radios, given their operational features, can be best
utilized. Re-allocation of radios might be desirable in order to
make the proper equipment available to those who most need
1t.

11.4.2 An example is a unit (company) leader assigned to a
suppression operation; he/she might need tactical channel
capability but might not need scanning capability. Conversely,
sector commanders might need scanning capability but not a
tactical channel. The IC might need to communicate with sec-
tor commanders, as well as with other involved agencies. If
such factors are considered in advance, it will greatly facilitate
efficient fireground operations.

11.5 Fixed Communications Systems for Ships. All large ships
are equipped with internal telephone systems. These systems
can be very effective. The ship’s master can identify the type of
onboard telephone system and how it can be utilized during a
fire.

11.5.1 Most larger ships also utilize low-output portable ra-
dios to allow the ship’s crew to communicate with key person-
nel. These radios can be an important asset.

11.5.2 Marine radio frequencies are an ideal means by which
to communicate from ship to ship during a marine fire-
fighting operation. A typical use of these frequencies would be
for an IC to give direction to or receive reports from tugboats,
pilot boats, or Coast Guard boats. The use of these frequencies
should be coordinated with the COTP.

11.6 Communications Logistics. The three principal commu-
nications logistical needs that should be considered are extra
portable radio batteries, battery rechargers, and additional
portable radios.

11.6.1 Portable Radio Batteries and Battery Recharging.
Given the long duration that can be expected in a shipboard
fire incident and the considerable radio traffic that occurs,
portable radio batteries need provision for replacement and
recharging. Pre-fire planning should include the availability of
extra batteries and a means to recharge batteries on the scene.

11.6.2 Additional Portable Radios. The need for portable ra-
dios by other involved agencies (e.g., the Coast Guard, tug-
boats) might necessitate loaning such agencies a fire depart-
ment portable radio to achieve effective communications.
Considering the large size of many ships, there could be a
deployment of personnel that is larger than expected and who
are totally dependent on portable radio communications.
This increased deployment could exceed the number of por-
table radios available. Plans should include the acquisition of
extra portable radios from elsewhere in a department’s orga-
nization (e.g., fire prevention, training, personnel, adminis-
tration).

11.7 Communications Inhibitors.

11.7.1 The very nature of a ship’s construction, which is
mostly steel, creates an immediate negative impact on good,
clear communications. During ship’s tours, radio tests be-
tween portable radios and mobile radios should be conducted
to identify any limitations.

11.7.2 Whenever operating on the decks or in the holds that
are below the waterline, communications to or from a ship will
most likely be impossible to achieve. Radio communications
below deck might be improved if transmissions are made near
portholes or if radios are used “in relay” to transfer messages.
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11.8 Miscellaneous Considerations. During the changing en-
vironment of a major shipboard fire, one of the simplest steps
that can be taken to minimize radio communications traffic is
to use means other than radio whenever possible. For ex-
ample, a person can be assigned to deliver messages.

11.8.1 Mobile communications units should be assigned
where available. Cellular telephones, both mobile and por-
table, can be utilized as part of an effective communications
plan.

11.8.2 Computers can be used to store a complete pre-plan,
including all aspects of communications capability and avail-
ability data. They can be used in conjunction with
CHEMTREC and other HAZMAT data bases.

11.8.3 Because portable radios are susceptible to humidity
and water damage, provisions should be made to dry, replace,
and repair radios at the scene.

Chapter 12 Strategy and Tactics

12.1 Introduction. Vessel fire-fighting strategy necessitates
that the IC choose between an offensive and a defensive strat-
egy. The danger to firefighting personnel and exposures
needs to be weighed against the dangers to the vessel and
cargo.

12.2 Offensive Strategy.

12.2.1 Where resources are adequate and the vessel’s envi-
ronment is tenable, an offensive strategy might be appropri-
ate. The IC can choose from a number of strategies, ranging
from an aggressive handline attack to remote agent applica-
tion or smothering.

12.2.2 Strategy is goal-oriented. The IC should develop a list of
desired outcomes. Tactics should be continually evaluated
against the desired outcomes. The ability to achieve tactical ob-
jectives serves as a guide to the feasibility of the strategic goals.

12.3 Defensive Strategy. Where resources are insufficient for
extinguishment or where the danger to personnel, environ-
ment, or exposures outweighs other considerations, a defen-
sive strategy might be appropriate. The IC’s options are con-
tainment and exposure protection or removal of the vessel to
an appropriate location.

12.4 General Tactics. There are many different types of fires
that can occur aboard vessels. As with any fire incident, initial
fire department actions should address rescue of endangered
persons, protection of exposures, confinement, and preven-
tion of fire spread. Other tactics and strategies, and their or-
der of precedence, vary depending on the type of fire situation
and location on the vessel.

12.4.1 Ventilation. As is the case in some structure fires, in-
correctly ventilating a vessel space can cause a backdraft
explosion. Any use of ventilation as mentioned in Sections
12.5 through 12.16 and throughout this document should
be carefully considered before its application as a strategy.
Usually, it is essential that ventilation not be established
until a coordinated attack can be made.

12.4.2 Watertight Doors. Watertight doors can be found
throughout a large ship. The operation of the doors should be
noted during the pre-fire planning process, as they are vital to
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the containment of fire, smoke, and water. Due to their very
purpose, watertight doors are subject to pressure from water
or hot gases. Watertight doors should be opened with extreme
caution.

12.4.2.1 Nonquick-Acting Watertight Doors. Nonquick-acting
watertight doors are manual and are held in place by slip
hinges and, usually, six locking dogs. Because the door could
have pressure behind it, it is advisable to open the dogs on the
hinged side of the door first. The slip hinges allow the pres-
sure to be released without the door being uncontrollably
blown open. The unhinged side can be unlocked when it is
safe to do so.

12.4.2.2 Quick-Acting Watertight Doors. Quick-acting water-
tight doors are manual and are locked with the rotation of a
single lever or wheel. The lever or wheel passes through two
stages as it is rotated. The first stage partially opens the door to
release pressure while keeping the door secured to the door
jambs. It cannot blow open in this stage. After the pressure has
dissipated, the lever or wheel should be rotated further to
open the door.

12.4.2.3 Power-Driven Watertight Doors. Power-driven water-
tight doors are doors that are operated by means of electric
motors. Each door usually can be operated by an electric
switch or a hand crank. Operating stations usually are both
nearby and remote from the door. Remote electric control
stations might be provided with an automatic closing mode
that automatically recloses the door on release of the local
switch.

12.5 Forward Compartments. The compartments in the bow
contain machinery, storage, flammable and combustible lig-
uids, and seawater ballast tanks.

12.5.1 Rescue of personnel in these compartments is very
difficult due to the vertical access and vertical ladders that
service each deck. It might be necessary to establish a
“manhole”/confined space rescue operation on each deck
above the victim.

12.5.2 Electrical power to these compartments can be discon-
nected within the compartments or from the MCC in the elec-
trical room or machinery space. Control of the electrical dis-
tribution system should be accomplished by the ship’s crew.

12.5.3 Some ships are provided with fixed extinguishing sys-
tems for these compartments. It should be determined if the
fire department can support or supplement the fixed systems.

12.5.4 Fire fighting in these compartments could be limited
to smothering the fire by sealing off the compartment or ap-
plying water through cellar or revolving nozzles.

12.6 Aft Compartments. The aft compartments are located in
the stern of the vessel. Each level or deck presents problems of
access. In some cases, there is only one point of access to these
compartments. The decks below the main deck compartments
might have two points of access. These compartments gener-
ally are larger than the forward compartments.

12.6.1 The compartments contain machinery, storage, com-
bustible liquids, and seawater ballast tanks. The aft compart-
ments are essential to the operation of the ship because they
contain the steering system for the vessel.

12.6.2 Rescue on levels below the main deck can sometimes
be accomplished by the use of companionways and ladders.
Access to the lowest levels can necessitate a vertical descent.

12.6.3 Electrical power to these compartments can be discon-
nected within the compartments or from the MCC in the elec-
trical room or machinery space. Control of the electrical dis-
tribution system should be accomplished by the ship’s crew.

12.6.4 Because there might be two points of access to the
upper decks, it might be possible to make a direct attack on
fire in these compartments. Ventilation also might be possible.
Where a direct attack is not possible, the use of cellar or dis-
tributor nozzles or the sealing of the compartments might be
necessary.

12.7 Pump Room Fires.

12.7.1 Pump room fires usually are the result of a mechanical
failure (e.g., ruptured pipe, pump failure, ruptured stuffing
tube seals).

12.7.2 The following steps should be considered when extin-
guishing a pump room fire:

(1) The source of fuel to the pump room should be shut off.

(2) Portable extinguishers, 1% in. (38 mm) hoselines, and
foam should be used.

(3) The ship’s fixed fire-fighting system for the pump room
should be activated.

(4) Extinguishing a pump room fire by smothering (securing
all ventilation and closing the pump room doors) necessi-
tates the use of extreme precautions. Smothering might
extinguish the fire, but the possibility of a reflash or ex-
plosion is a real danger. It can take several hours or days
for the pump room to cool down sufficiently to prevent a
reflash when the room is opened.

(5) In many instances, a ship’s crew automatically activates
the ship’s pump room fire protection system when there
is a pump room fire. The fire might be extinguished or
contained when the shoreside fire fighters arrive. Fire
fighters should take appropriate precautions, such as
those specified in 12.7.2(1) through 12.7.2(4), when ap-
proaching a pump room fire under these conditions.
CAUTION: The fire fighter should know how to activate
the system or should seek assistance from the ship’s engi-
neering officer.

12.8 Tanker Deck Fires. Deck fires are a common type of inci-
dent aboard tank vessels. They generally result from the spill-
age of product on deck from aleaking or burst pipe. Often the
spill is contained on deck due to the common practice of plug-
ging the scuppers. This results in product pooling in low areas
until there is enough to flow overboard.

12.8.1 The first consideration in dealing with these fires is to
shut off the flow of product feeding the fire. This can necessi-
tate stopping the ship’s cargo pumps or having the shoreside
terminal cease loading operations. Care should be taken not
to close valves arbitrarily without a thorough understanding of
the effects of such actions, as this can produce a water hammer
effect with even worse consequences. Product flowing into
navigable waters causes environmental pollution as well as
spread of the fire. Oil booms or absorbent pads generally are
not fire resistive.

12.8.2 Most spill fires contained on deck can be treated as a
static flammable liquid spill fire. They should be extinguished
with foam or dry chemical.

12.8.2.1 As part of the initial size-up, the IC should evaluate
the vessel’s fixed systems. Many tankers have deck foam moni-
tors, which can be pre-aimed or remotely controlled. If the
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crew has previously activated them, it might not be possible to
replenish the system during the incident. The IC needs to evalu-
ate the on-scene resources and foam supply in relation to the size
of the incident.

12.8.3 If fire spreads into waters alongside the vessel, escape
and supply routes could be cut off. The fire could burn the
mooring lines, causing the vessel to drift, possibly with fire
crews still aboard. The use of hose streams to sweep away or
emulsify product on the surface should be considered.

12.9 Tank Fires. During the size-up of a tank fire, the IC
should consider several factors that are critical to a successful
operation, as follows:

(1) The status of the tanks involved should be determined.
The type of product in the tank and its burning time are
important. The level of the tank at the time of ignition
and its accessibility should be determined. Obstructions
are an influence on the type of attack.

(2) The status of the ship’s fire protection systems and its
foam system should be determined. The foam system
might or might not serve the area involved in fire. The
ship’s crew might have charged the foam system prior to
the arrival of the fire department. If so, it is necessary to
verify how much foam concentrate remains. The ship’s
plan might indicate whether or not the ship’s foam con-
centrate supply can be augmented from shoreside sup-
plies. Lastly, the ship’s crew can be very helpful in operat-
ing the system.

(3) The operational condition of the ship’s fire-main system
should be considered.

12.9.1 Fire Attack with Foam.

12.9.1.1 Where foam is used as an extinguishing agent, it is
imperative to postpone the application of the foam until
sufficient quantities are available to effect complete extin-
guishment.

12.9.1.2 The required rate of application needs to be calcu-
lated. NFPA 11 should be used to determine the application
rate. The shipboard fixed system may be permitted to be in-
cluded in the calculations, provided the system is reliable and
charged. Pumping capacity calculations should include foam
flow needs plus flow necessary to operate cooling streams.
Cooling streams include lines used to protect personnel and
to cool exposures and hot surfaces. The following should be
considered during foam application:

(1) If possible, the ship should be turned so that foam can be
applied from the upwind direction.
(2) Hoseline access to tank fires can be gained through ullage
holes, vent lines, ruptures, and manholes.
(3) The ignition of adjacent tanks should be prevented.
(4) During the attack, the following should be observed:
(a) Water from cooling lines should be kept away from
foam.
(b) The attack should begin only after sufficient re-
sources are in place to sustain the attack.

(5) When the fire has been extinguished, the following
should be accomplished:

(a) The heated surface should be cooled without disturb-
ing the foam blanket.

(b) The foam blanket should be maintained until igni-
tion sources are removed.

(c) The tanks should be inerted, if possible. Carbon diox-
ide can produce static electricity; therefore, it should
not be used.
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12.9.2 Fire Attack with Water. If water is the only available ex-
tinguishing agent, the following should be considered:

(1) Allareas involved are to be accessible to water fog streams.

(2) Water vapor suppression is possible only when water is
applied continuously. Personnel should be kept away
from the extinguished area because reflash or rekindle is
a distinct possibility.

(3) Larger volumes of water are needed; as a result, larger
dewatering capability might be needed.

12.10 Engine Room Fires. The main engine room provides
propulsion power, electrical power, and steam to the entire
ship. Since this is the power center of the ship, an engine
room fire renders all but emergency systems ineffective. Emer-
gency systems might not operate due to fire damage or disre-
pair, or due to their being set in manual mode.

12.10.1 Some engine spaces are separated by watertight bulk-
heads. If proper closures are made, systems located in the non-
involved spaces might remain operational.

12.10.2 Ships generally are provided with emergency power
to supply critical systems, such as emergency lighting.

12.10.3 A main engine room fire usually is an oil fire, either
at a flange or in the bilge, or it could be an electrical fire.

12.10.4 An electrical fire in the main engine room should be
handled as an electrical room fire.

12.10.5 The following is a list of some of the equipment that
is found in an engine room:

(1) Propulsion boilers
(2) Auxiliary boilers
(8) Steam turbines
(4) Diesel engines
(5) Pumps, generators
(6) Electric motors
(7) Hydraulic motors
(8) Electrical distribution centers
(9) Electronic control consoles
(10) Pressure vessels
(11) Evaporators
(12) Heat exchangers
(13) Sewage treatment plants

12.10.6 Personnel Rescue.

12.10.6.1 Due to varied arrangements and the equipment
found in main engine room spaces, search and rescue opera-
tions are extremely difficult and hazardous.

12.10.6.2 Assistance from the ship’s crew might be necessary
to safely overcome hazards such as high-pressure steam leaks,
electrical shock, rotating equipment, and difficult access.

12.10.7 Confinement. To prevent the spread of fire and
smoke to other areas of the ship, all closures and ventilation to
the affected area should be shut off initially. The effectiveness
of closure procedures should be verified and any open or
damaged dampers identified.

12.10.7.1 Making proper closures also is necessary to prevent
the flow of water from one compartment to another, thus af-
fecting the stability of the ship.

12.10.7.2 All main engine room systems should be shut down
from their remote emergency shutdown stations. This usually
does not include the emergency lighting, as it is powered from
a different area of the ship.
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12.10.7.3 The six fire boundaries (fore, aft, port, starboard,
above, and below) should be established and cooled.

12.10.7.4 The dewatering needs and availability of the neces-
sary equipment to accomplish immediate dewatering proce-
dures should be determined.

12.10.8* Attack.

12.10.8.1 The secondary fire boundaries for staging of per-
sonnel and equipment should be identified and established.

12.10.8.1.1 The status of the ship’s fixed systems (COy, ha-
lon, foam) should be identified and evaluated.

12.10.8.1.2 If'the ship’s fixed systems are available and opera-
tional, they should be used as soon as evacuation and closure
of the space is completed. Entry into a space where fixed CO,
or halon has been released should be delayed to allow the
agent to perform its function.

12.10.8.2 Entry into the engine room should be made
through an access at the lowest point possible while wearing
full protective equipment.

12.10.8.2.1 Before entry is made, it should be determined
that adequate fire-fighting equipment, personnel, and agents
are available not only to extinguish the fire but to protect the
fire fighters by establishing RICs. This precaution becomes
especially important where considering tight spaces and a pos-
sibly complex escape route.

12.10.8.3 Fire-fighting equipment that might be available
aboard the ship and might be of assistance to the fire fighter
includes the following:

(1) CO,, halon, foam, and dry chemical portable extin-
guishers

(2) COg4 and dry chemical hose reel extinguishers

(3) Foam applicators

(4) Fog applicators

(5) Piercing applicators

(6) Fire hose

(7) Nozzles

12.10.8.4 The preferred agent for fighting a main engine
room fire is foam. The amount of foam necessary and the
amount available need to be determined. In addition, the
compatibility of the available foam and foam-generating
equipment need to be verified.

12.10.8.5 Before making entries through power-actuated wa-
tertight doors, it should be determined that they are in the
manual mode and cannot automatically close on release of the
actuating device.

12.10.8.5.1 Entry into all machinery spaces should be made
with extreme caution, as deck plates and gratings are routinely
removed for equipment maintenance, creating trip and fall
hazards.

12.10.8.6 Where entry into the involved space can be made at
or below the fire deck, ventilation can be established through
the uptakes or natural vents to the outside atmosphere. This
reduces heat and improves visibility, but care should be taken,
as this also introduces fresh air to the fire.

12.10.8.6.1 Where entry into the involved space has to be
made from above the fire deck, ventilation is to remain se-
cured until extinguishment and cooling are complete. Venti-
lating before extinguishment pulls the flames up to the fire
fighters as they attempt to descend into the space.

12.10.8.7 Areas of an engine room where fire is most likely to
occur are the bilge, diesel engine, boiler front, boiler casing,
fuel strainer, centrifuge, and stack areas.

12.10.8.7.1 A fire in the stack area of a ship can be further
complicated by soot deposits. If soot is aerated, it could ignite
quickly. When mixed with water, it forms sulfuric acid.

12.10.9 Overhaul. When fire is declared extinguished, a “re-
flash watch” should be established until all cooling and over-
haul functions are complete.

12.10.9.1 Itis now known that working without SCBA during
overhaul is extremely hazardous to personnel. SCBA should
be worn until the atmosphere has been determined to be safe.
A blanket of foam should be maintained in the bilge until it is
cooled and pumped out.

12.10.9.2  Oil leaks should be repaired and oily surfaces
cleaned to eliminate the fire hazard.

12.10.9.3 Throughout the fire-fighting and overhaul opera-
tions, water conservation procedures and dewatering opera-
tions should be maintained.

12.11 Electrical Room Fires. Electrical power is generated
aboard the ship and is supplied throughout the ship by wires
running through cableways/wireways. Starting at the main
generator board, these cableways interconnect electrical distribu-
tion centers that supply electrical power to the equipment in that
sector.

12.11.1 Electrical Fires. The following are areas in which elec-
trical fires can occur:

(1) Winch control centers

(2) Motor controllers

(3) Motors

(4) Generator boards

(5) Generators

(6) Distribution boards

(7) Galley equipment

(8) Lighting panels

(9) Pump control centers

(10) Computers

(11) Automation control centers
(12) Wireways

(13) Transformers

(14) Propulsion motors

(15) Propulsion control consoles

12.11.2 Shore Power. A ship in port might be hooked up to
shore power. The ship might not be generating its own electri-
cal power. The source of electrical power should be verified
with the ship’s crew.

12.11.3 Personnel Rescue.

12.11.3.1 Due to the varied arrangements and the equipment
found aboard ships, search and rescue operations are ex-
tremely difficult and hazardous.

12.11.3.2 Assistance from the ship’s crew might be necessary
to safely overcome hazards, such as electrical shock, rotating
equipment, and difficult access. Special rigging also might be
necessary to effect the safe removal of a casualty.

12.11.4 Confinement. To prevent the spread of fire and
smoke to other areas of the ship, all closures and ventilation to
the affected area should be shut off initially. The effectiveness
of closure procedures should be verified and any open or
damaged dampers identified.
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12.11.4.1 Power to the involved equipment should be discon-
nected to reduce the intensity of the fire and possible shock
hazard. The ship’s crew should be consulted as to location and
method of deenergizing circuits, as there might be alternate
power supplies and live wires that traverse the space.

12.11.4.2 All six primary fire boundaries (fore, aft, port, star-
board, above, and below) should be identified, established,
and cooled as necessary. If cooling of the bulkheads is neces-
sary, dewatering procedures should be established.

12.11.5 Attack.

12.11.5.1 The secondary fire boundaries for staging of per-
sonnel and equipment should be identified and established.

12.11.5.1.1 The status of the ship’s fixed systems (CO,, ha-
lon) should be identified and evaluated. Propulsion motors
might have fixed systems that discharge into the motor
housing.

12.11.5.1.2 If there is an operational fixed system for the
space involved, it should be used as soon as evacuation and
closure have been completed. Entry into a space where fixed
CO, or halon has been released should be delayed to allow the
agent to perform its function.

12.11.5.2 Entry into the involved space should be made while
wearing full protective clothing.

12.11.5.2.1 Transformers aboard the ship can contain oil. If
the integrity of the transformer is breached, the fire can be-
come a combination electrical and oil fire. The transformer
oil could contain a carcinogen and release highly toxic fumes.

12.11.5.2.2 Before entry is made, it should be determined
that adequate fire-fighting equipment, personnel, and agents
are available not only to extinguish the fire but to protect the
fire fighters by establishing an RIC. This precaution becomes
especially important where considering tight spaces and a pos-
sibly complex escape route.

12.11.5.3 Fire-fighting equipment that might be available
aboard the ship and might be of assistance to the fire fighter
includes the following:

(1) COg, halon, and dry chemical hose reel extinguishers
(2) COgy and dry chemical semiportable extinguishers

(3) Fire hoses

(4) Nozzles

12.11.5.4 When fire fighters are ready to make entry into the
involved space, ventilation should be established to the out-
side atmosphere to reduce heat and improve visibility. Smoke
ejectors or box fans might be needed.

12.11.6 Overhaul/Salvage. When a fire is declared extin-
guished, a “reflash watch” should be established until all cool-
ing and overhaul functions are completed.

12.11.6.1 Appropriate action should be taken to prevent fur-
ther damage to adjacent electrical equipment.

12.11.6.2 Special care should be taken where dealing with
wireways. They can be difficult to access, and they can spread
fire easily from one compartment to another.

12.12 Chemical Tanker Fires. Chemical tankers are vessels
that carry flammable and toxic chemicals in tanks on and be-
low decks. They usually carry a variety of different chemicals.
Multiproduct tankers are commonly referred to as drugstores.
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12.12.1 Even if the tanks are segregated by cofferdams, tanks
can leak during an incident and result in the mixing of the
chemicals, creating an unknown reaction or hazard. By iden-
tifying the chemicals that are on board, a proper strategy can
be executed. The chemicals can be violently or mildly reactive
with water.

12.12.2 While attacking a fire on a chemical tanker, the fol-
lowing should be considered:

(1) The cargo transfer operations should be stopped and
pumps should be shut off.

(2) Ifneeded, some cargo can be heated or cooled in the tank
by onboard heating or refrigeration systems.

(3) Due to the possibility of electrical shock and the presence
of explosive vapors, the power to the area should be se-
cured, and it should be ensured that there is no source of
ignition within or added to the area (e.g., static discharge
from CO, extinguishing systems).

(4) To maximize tank integrity, adjacent tanks and piping on
deck and in the area should be cooled to prevent explo-
sion and vapor ignition. Cargo piping on deck usually is
empty but can contain vapors from the most recent cargo.

(b) The use of fixed systems, such as inert gas, should be
considered.

(6) Preparation should be made for downwind evacuation
due to plume development.

12.12.3 Since fires involving chemicals can be extremely hot,
personnel protection by use of water streams is a viable tactic.
Rescue of personnel and movement of hose teams can be
hampered by the presence of fixed piping on the decks of
vessels. Due to the high volatility and inhalation risk of chemi-
cal vapors, adequate personnel protection procedures and
equipment should be utilized. It is important to maintain
awareness that heat, water, and mixing of chemicals can pro-
duce dangerous products; personnel protection is vital.

12.13 Fires in Holds. The holds of a vessel are large areas,
below the main deck, in which cargo is stored for transport.
Although holds are most often associated with cargo vessels
(bulk and break bulk carriers), many vessels contain holds.

12.13.1 To protect the cargo holds, hatches should cover the
hold at the main deck and at the tween deck openings.
Hatches usually are removed by mechanical means. When the
hatches are closed, cargo can be lashed to them. Surrounding
the hold is a hatch combing that prevents deck runoff from
entering the hold and helps prevent personnel on deck from
falling into the hold. There are no combings around the
tween deck openings. Access to a hold can be accomplished
through large openings in the side of the vessel. Scuttles and
ladders, which are closed when the vessel is under way, provide
access to the hole.

12.13.2 While attacking a fire in the hold, the following
should be considered:

(1) The items that are burning should be determined.

(2) Fixed fire-fighting systems should be determined for that
hold.

(3) An attack should be planned (e.g., attack from side
opening vs. attack from the hatch).

(4) The side opening should be closed if attacking from
the hatch.

(5) The fire should be smothered by closing the hatch and,
if possible, adding inert gas.

(6) Exposures and adjoining holds should be continually
monitored and protected.



STRATEGY AND TACTICS

1405-41

(7) Distributor nozzles and fog nozzles can be placed into
the hold (it should be noted that excessive cargo damage
or stability problems, or both, could result).

(8) Deck operations can be dangerous because of open
hatches and cargo-handling equipment.

(9) The freeboard of the vessel might have to be cooled.

(10) Removal of some cargo might be necessary.

(11) Fire in a hold can be difficult to attack because of the
large area involved, difficult means of accessing, and
poor visibility.

12.14 Machinery Room Fires.

12.14.1 Fire-Fighting Systems in Machinery Spaces. The fol-
lowing fire-fighting systems can be found:

(1) Water. The fire-main system with standpipes is the back-
bone of all fire-fighting systems aboard ships.

(2) CO,. Hose reels are used to extinguish electrical fires in
large switchboards. Some of these hose reels have nozzles
that are locked in the open position, which allows flood-
ing of the area.

(3) Installed CO, systems. Installed CO, systems are found in
these spaces, but the space should be secured (watertight
doors and ventilation) for successful operation.

(4) AFFF or other types of foam. One example of fixed foam
systems found on board ship is a bilge sprinkling type. Itis
designed to allow the extinguishment of Class B fires in
ship bilges. This system is sometimes found in conjunc-
tion with halon.

(5) Halon. Fixed flooding systems with halogenated agents
have high extinguishing efficiency per unit weight.

12.14.2 Mechanical Systems in Machinery Spaces. The follow-
ing mechanical systems can be found:

(1) Hydraulic systems
(2) Air compressors
(3) Fuel transfer, service and stripping pumps, centrifugal
purifiers, and fuel heaters
(4) Fuel systems, storage and service tanks
(5) Lube oil tanks
(6) Steam systems
(7) High-pressure, low-pressure, and bleed-air systems
(8) Air-conditioning systems
(9) Sewage treatment holding tanks
(10) Electrical

12.14.3 Common Causes of Fire in Machinery Spaces. Com-
mon causes include the following:

(1) Oil spray (these fires often occur during maintenance of
flanges and valves)

(2) Major oil leak

(3) Electrical systems

(4) Improper storage of combustible materials

12.14.4 Personnel Rescue.

12.14.4.1 Due to varied arrangements and the equipment
found in machinery room spaces, search and rescue opera-
tions are extremely difficult and hazardous.

12.14.4.2 Assistance from the ship’s crew might be necessary
to safely overcome hazards such as high-pressure steam leaks,
electrical shock, rotating equipment, and difficult access.

12.14.5 Fire Confinement.

12.14.5.1 Complete electrical power isolation is difficult due
to the number of cables within the affected space. All electrical

equipment should be secured prior to entry into the affected
area. This can be accomplished at the ship’s emergency
switchboard, load center, or distribution panel.

12.14.5.2 The mechanical systems, tanks, and machinery that
can contribute to the fire should be isolated.

12.14.5.3 The boundaries should be cooled. The surround-
ing areas (e.g., hot spots, discoloration of paint, combustible
and flammable materials) should be checked.

12.14.5.4 Working with the ship’s master, ventilation should
be established.

12.14.5.5 In unaffected machinery spaces, positive ventila-
tion (supply on high, exhaust off) should be established. This
is intended to prevent smoke from entering unaffected spaces.

12.14.5.6 The extension of fire in the overhead generally is
faster on board ship. Therefore, entry into machinery spaces
should be made at the lowest point possible (e.g., escape
trunk, shaft alleys).

12.14.5.6.1 Entry into affected areas usually necessitates the
use of foam. Once in the space, the primary purpose of entry is
to extinguish the fire, to ensure that fire sources are secured
(fuel oil, lube oil systems), and to cool spaces. All flammable
liquids should be covered with foam. Fuel oil and lube oil
tanks should be cooled. Care should be taken that water from
the cooling lines does not destroy the foam blanket.

12.14.6 Dewatering.

12.14.6.1 While fire-fighting procedures are in progress, ef-
forts should be made to establish dewatering in operations.
The ship’s systems should be used.

12.14.6.2 The use of a barge into which fire-fighting waste
water can be discharged should be considered.

12.14.7 Points to Consider when Combating Machinery Space
Fires. The following are special concerns in machinery space
fires:

(1) Low-pressure air. Some of the shipboard’s low-pressure
air line joints might be assembled with soft solder and can
separate in a major fire. This separation results in a blow-
torch effect that can enhance the fire.

(2) Cables. Because of the large number of cables that transit
a compartment aboard ship, there is a very good possibil-
ity that fire fighters also will have to combat a cableway
fire.

(3) Steam. Because of the inability to ventilate, the tempera-
tures in the space can be extremely high. If the attack
team does encounter this situation, it is recommended
that the handlines be used at the absolute minimum vol-
ume. Large volumes of water, especially from fog nozzles,
result in high production of steam.

(4) Thermal imager. If available, this piece of equipment
could prove to be extremely valuable while dealing with
any shipboard fire.

(5) Sheared metal/metal turnings. These can result in a
Class D fire (combustible metals). This possibility should be
kept in mind.

12.15 Accommodation and Berthing Space Fires.

12.15.1 Rescue. In areas where people live or sleep, the pri-
mary concern is the location and rescue of victims. Vessel pas-
senger areas closely resemble a prefabricated housing layout.
Some of the similarities are compactness, built-in furnishings,
thin walls, low ceilings, narrow hallways, and small doors.
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12.15.2 Electrical Power. The electrical power to accommo-
dation spaces needs to be shut off prior to fire-fighting efforts.
It should be noted that the removable overhead ceilings con-
tain cableways that might provide power to adjacent spaces.
Therefore, the power to the spaces on all six sides of the in-
volved area might need to be shut off. Emergency power is
usually of the same voltage on a separate circuit feeding the
same fixtures.

12.15.3 Ventilation. It is difficult to ventilate heated fire gases
from living quarters below decks without using a combination
of horizontal and vertical ventilation. These spaces are not
airtight on merchant vessels. However, they might be airtight
on military vessels. It is essential that ventilation not be estab-
lished until a coordinated attack can be made. These spaces
retain high heat because of their insulation and, therefore,
should be ventilated if fire fighters are to be protected from
heat injuries.

12.15.4 Direct Attack. In the early stages of the fire, a quick
attack by the ship’s crew or land-based fire fighters has proven
effective. However, if the fire has been allowed a significant
burn time, a sustained effort probably is necessary.

12.15.5 Indirect Attack. Because of the high synthetic fire-
loading of these spaces, the flashover potential of passenger
cabins is normally higher than that of the average house. For
this reason, fire fighters should use extreme caution where
entering these closed spaces. The use of piercing nozzles
should be considered.

12.15.6 Overhaul. The possibility of fire extension in con-
cealed spaces surrounding passenger cabins is usually very
high. A thorough overhaul is essential and should include pen-
etration of the bulkheads.

12.16* Gas Tanker Fires. Gas tankers referred to in this sec-
tion are vessels that are specifically designed to transport flam-
mable gas in bulk liquid form at very low temperature. Non-
flammable and essentially nonflammable liquefied gases
transported in bulk, such as anhydrous ammonia [ignition
temperature, 1204°F (651°C)], can be controlled by methods
similar to those used for unignited releases. The two most
common liquefied flammable gases are LNG and LP-Gas.
LNG is mostly methane, liquefies at —260°F (-=162°C), and is
reduced in volume 600 times during the gas-to-liquid change.
LP-Gas is primarily propane or butane, liquefies at —44°F
(=42°C), and is reduced in volume 270 times when liquefied.

12.16.1 Although many of the physical characteristics of LNG
and LP-Gas differ substantially, fire-fighting strategies and tac-
tics are similar. Both gases are nontoxic but are asphyxiants.
They are often stored similarly aboard vessels in large, insu-
lated, spherical containers (usually five spheres per vessel).
The spheres or tanks usually are individually isolated within
the hull by a secondary barrier designed to contain low-
volume leakage from the tank temporarily or by a primary
barrier.

12.16.1.1 These enclosed spaces, like others that exist aboard
the vessel, provide an environment that could promote explo-
sion or fire hazards, or both, from either gas. If escaping into
open air, however, both gases are subject to fire, but, generally,
only LP-Gas is subject to explosion. An open-air LP-Gas explo-
sion usually necessitates a large liquid-phase release and also
depends upon environmental factors such as wind conditions,
humidity, terrain, and ignition sources.

12.16.2 Ships that carry LNG or LP-Gas usually have water
spray systems throughout critical cargo areas on deck. Al-
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though the water spray normally is not used to extinguish the
fire directly, it can prove effective in the following:

(1) Dissipating unignited flammable vapors

(2) Protecting metal surfaces subject to brittleness and frac-
ture from cryogenic liquids

(3) Confining a fire to a limited area

(4) Protecting exposures from radiant heat

12.16.3 Most ships also are fitted with sufficient dry chemi-
cal units to extinguish a cargo fire on board. Such units
include large fixed systems with fixed monitors, smaller
skid-type stations, and semiportable wheeled tanks. Gener-
ally, crew members are specifically trained to combat lique-
fied flammable gas fires.

12.16.4 Ports that regularly handle these gases in bulk are
controlled by the USCG COTP LNG/LP-Gas Vessel Manage-
ment Plan and the LNG/LP-Gas Emergency Contingency
Plan. These plans usually separate gas vessel incidents into two
separate categories: those incidents that occur while the vessel
is in transit to the facility, and those that occur while the vessel
is moored at the facility. Generally, regardless of the nature of
the emergency, the plans require that the response always be
the same and that the worst situation be anticipated. Various
factors, including resource response time and high hazard po-
tential, dictate this approach. The following general guide-
lines apply to most liquefied flammable gas vessel fires,
whether they occur on ships or barges:

(1) All personnel should remain upwind of the release.

(2) High-velocity fog should be used on the vapor of unig-
nited releases. This procedure assists in the dispersion of
gas vapors. High-velocity fog can be employed to direct
vapors away from an ignition source or toward a more
windy area. CAUTION: High-velocity fog should never be
applied to the liquid. It merely accelerates the formation
of vapor.

(3) In the event of ignition, water should be used to cool
down surrounding tanks, piping, equipment, and struc-
tures. It also should be used to cool down the tank in-
volved in the fire. Water spray should be used to protect
personnel involved in shutting down the source or pro-
tecting exposures.

(4) Normally, gas fires should not be extinguished unless the
source can be shut off. A controlled burn generally is pref-
erable to an uncontrolled, unignited leak. Factors for
consideration include failure of structural metal from ex-
treme cold (unignited) or extreme heat (ignited).

(5) Ifitis necessary and practical to move the vessel away from
the facility, a delay of at least 30 minutes should be ex-
pected, depending on the type of hose connection(s) to
the shoreside facility.

Chapter 13 Incident Management System

13.1 NIMS. The United States National Incident Manage-
ment System (NIMS) provides for activation, utilization, and
control of resources and is a good tool to aid in controlling
incidents.

13.2 Size-up. Any incident begins with the notification that an
emergency exists. This sets in motion the beginning of the
incident management system.

13.2.1 Apredetermined amount of emergency equipment and
personnel are dispatched to the incident scene. Responding fire
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officials immediately begin an analysis process called size-up. This
phase involves gathering facts, data, and information on events
that have occurred or are occurring, forecasting future events,
and developing a plan of action. This size-up process continues
throughout the incident and is subject to constant revision.

13.2.2 En route to the incident scene, fire officers assess their
familiarity with the location and the vessel that could be in-
volved, scene conditions, time of day, their personnel situa-
tion, and possible resources available. They might consult the
fire plans of the vessel and the terminal facility or a preestab-
lished response plan for vessel incidents.

13.2.3 Upon arrival, the first fire official observes the scene
and provides input on conditions, such as type of incident,
vessel type, vessel name, and incident location. Based on these
observations, the call for more assistance in the form of addi-
tional alarms or specialized resources might be needed. It can
save time if this is pre-established.

13.2.4 Some special size-up considerations should include
the following:

(1) Location, status, and condition of the vessel

(2) Collection of the ship’s documents and plans

(3) Location of pre-fire plans

(4) Identification of special equipment needed

(5) Level of fire-fighting experience of the crew

(6) Vessel construction

(7) Location of master, mates, engineer, crew/personnel
(8) Status of fuel and ballast tanks

(9) Flooding and stability problems

13.3 Staging. Staging areas should be predetermined for ev-
ery marine terminal during the pre-fire planning process. Fa-
cilities often have piers that will not accommodate fire appara-
tus. The closest point may be as far as a mile away. This
situation will require additional resources and increase the
deployment time that is required to respond to a marine inci-
dent. The IC should designate a staging officer, who should
establish the staging area, maintain a log, and maintain com-
munication with the IC.

13.4 Command Post. The first arriving fire officer assumes
command of the incident and names the command, usually
after the name of the vessel, terminal, or location of the inci-
dent. This officer establishes a CP and announces its location.

13.4.1 The CP location should be accessible but safe to pre-
vent its relocation later in the incident. It should be upwind
and have an overall view of the incident, if possible. It should
be large enough to accommodate all key personnel who are to
be involved in the command function. Communications
equipment and sanitary facilities are recommended. A nearby
terminal or office building is appropriate. The CP is the loca-
tion from which all incident operations are directed. There is
to be only one CP.

13.4.2 The IC has the responsibility for overall management
of the incident. His responsibilities include staff functions
such as the provision of information, safety, and liaison to sup-
port the command function. The IC prepares incident objec-
tives that, in turn, serve as the foundation of subsequent action
planning. The IC approves the final action plan and all re-
quests for ending and releasing primary resources.

13.4.3 Command keeps track of orders issued, orders in
progress, and orders completed. If the vessel has an onboard

CP, a representative from the fire department shoreside CP
should be sent on board.

13.5 Operations. The operations section supervises the actual
control of the emergency. Operations implements the action
plan. The operations section can set up in the vessel, in the
terminal, or adjacent to the CP. Operations include the follow-
ing:
(1) The Coast Guard or Harbor Patrol, or both, should es-
tablish and enforce a waterside safety zone.
(2) Fire personnel should obtain the following information
concerning the vessel’s cargo and fire load:

(a) Ageneral cargo management and stowage plan

(b) The advisability of off loading or transferring cargo

(c) A “Dangerous Cargo Manifest,” which can be ob-
tained on or near the bridge or terminal office; haz-
ards should be determined, and necessary actions
taken

(3) The fire situation and exact location should be deter-
mined. Methods include heat scanners (infrared), tem-
perature sensors, observation of red-hot or warped
plates, and determination of the areas served by smoking
vents.

(4) The compartment or deck involved should be deter-
mined. The life hazard and steps necessary to minimize
or neutralize it should be determined.

(5) The crew should account for the following:

(a) Personnel on board

(b) Crew list

(¢) Crew condition/location

(d) Passenger list

(e) Passenger condition/location

(6) Evacuation needs should be determined.
(7) The following exposures should be evaluated:

(a) Shoreside

(b) Waterside

(c) Other parts/areas of involved vessel
(d) Other vessels

(e) Port facilities, piers, structures

(f) Cargo

(g) Vehicles

(h) People

(i) Environmental/pollution

(j) Other exposures

(8) The ship’s systems status and condition should be deter-
mined.

(9) Access and egress problems on the shore and the water
sides of the vessel should be evaluated.

(10) The water supply should be evaluated for the following:

(a) Drafting sites
(b) Fireboats and apparatus
(c) Floating platforms

(11) Water supply hoselines should be laid from shore to ves-
sel.

(12) Aerial apparatus should be used as standpipes.

(13) The Coast Guard COTP should be notified to obtain
assistance.

(14) Foam supply should be identified and established.

13.5.1 Due to the numerous aspects of a vessel fire that need
special consideration by the IC, it is recommended that a
checklist be developed to assist the IC in managing the inci-
dent. A sample vessel fire checklist is provided in Annex C.
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13.5.2 Where a shipboard fire is managed under the incident
management system, a number of key individuals should be
included, as follows:

(1) The vessel’s master or master’s representative should pro-
vide particulars of the vessel and its cargo and condition
of loading.

(2) The Coast Guard COTP has authority over marine disas-
ters and is primarily concerned with safety and the effects
of emergencies on navigable waters.

(8) Portand terminal representatives can help identify expo-
sures to port facilities as well as provide equipment and
crews for assistance.

(4) Passenger vessel pursers and shoreside company officials
can assist in accounting for passengers before they leave
the scene. An area to which passengers are to report
should be designated immediately. Comparisons of this
passenger information with that of passengers taken to
hospitals can reduce unnecessary entries for search and
rescue.

13.5.3 A naval architect/salvage expert can provide continu-
ous monitoring of the vessel’s condition, since fire and extin-
guishment operations can rapidly render a vessel unstable and
unsafe.

13.5.4 A certified marine chemist helps to monitor gas con-
centrations and interior fire area conditions and could help in
smothering operations.

13.5.5 A communications officer is needed to coordinate
groups who do not share frequencies or systems. There also
might be a need to have access to translators for foreign crews.

13.6 Logistics. The logistics section should be developed and
expanded to provide, maintain, and move personnel, equip-
ment, and supplies (e.g., equipment maintenance, fuel, food
and refreshments, communications, sanitation) to areas
where they are needed during the incident. The initial staging
area might be designated as a base where the primary support
or logistical activities are to be performed.

13.6.1 Alogistics officer is needed for large incidents, which
pose substantial or long-duration supply problems.

13.6.2 A staging area or equipment resource pool used to
stockpile air cylinders, hose, and appliances can be estab-
lished on the vessel or adjacent to the vessel on the dock for
personnel and equipment ready to be assigned to the incident
as other personnel are rotated out. It is critical that, once the
fire attack has begun, it should continue uninterrupted until
the tactical objectives are achieved. If extinguishment opera-
tions are interrupted temporarily to mobilize fresh personnel,
gains previously made could be overtaken.

13.6.3 Hose attack teams in SCBA under high heat and diffi-
cult access conditions aboard vessels are effective for approxi-
mately 15 minutes. Because of this time constraint, a mini-
mum of three teams of personnel should be dedicated for
each fire attack hoseline: one operating the hoseline, one
ready to relieve the attack team, and a third team changing its
air cylinders and preparing to be operational again. Each at-
tack team should have a minimum of two 1% in. (38 mm) or
1% in. (44.5 mm) hoselines. This provision allows one for fire
attack and one for personnel heat protection (wide fog).

13.6.4 Shipboard fire fighting demands long travel distances
through the vessel’s passageways and from deck to deck before
reaching the actual fire. These pathways can be charged with
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heat and smoke. Fire fighters might need to utilize SCBA while
walking through the vessel. The logistics section should con-
sider the amount of air that can be consumed while traveling
to and from the fire. Forward staging areas for stockpiling air
cylinders should be established at locations that do not exceed
20 minutes of travel time between such locations. Wherever
possible, forward staging areas should be free of smoke and
contamination to facilitate the safe changing of cylinders.

13.6.5 Logistics should develop a system to mechanically
transfer equipment and supplies (e.g., hose, appliances, air
cylinders, foam) from the dock to the vessel using the vessel
cargo-handling gear, winches or cranes, and transfer lines
from the dock. Logistics is responsible for maintaining the
incident radio communications systems. A minimum of three
radio networks should be utilized. Acommand network for the
IC; command staff (safety liaison, information); general staff
(operations, logistics, and planning); and branch, division,
and group supervisors should be established. A tactical net-
work for operations and the various divisions and groups com-
municating with each other also is needed. Lastly, a support
network should be provided for logistics to utilize in order to
control the supply of resources and other nontactical func-
tions. There also might be a marine channel for control of
waterside activities involving the Coast Guard and fireboats
and an air operations channel for helicopter activities.

13.6.6 Arehabilitation area should be established close to the
incident, but in a safe area, so that fire crews can be rotated
out for rest and refreshments. Relief agencies often can assist
in this effort. This area, along with the staging and base,
should provide personnel with some protection from the
weather. Logistics might assign specific officers to manage key
areas, such as water supply, foam, air, and cylinders.

13.7 Manageable Units. Operations should divide the inci-
dent into manageable units that calln be designated as divi-
sions, groups, branches, or sectors.

13.7.1 Divisions are used to split the incident into manage-
able geographic areas and are assigned personnel, equip-
ment, and a supervisor to perform activities needed in that
area. For example, each involved deck could be a division with
two to three fire companies performing all needed activities in
that area under the direction of a division supervisor. Areas
would be designated “main deck division,” “second deck divi-
sion,” and so on. The incident could be divided by fire bound-
aries such as “forward division,” “aft division,” and “deck divi-
sion.”

13.7.2 Operations also can divide the incident functionally
into units called groups. Tactical objectives or tasks can be as-
signed to several fire companies under the direction of a
group supervisor. Some examples include rescue, evacuation,
triage, ventilation, dewatering, salvage, and exposure protec-
tion.

13.7.3 If the number of divisions and groups exceeds the
officers’ span of control, branches can be utilized to further
divide the incident organizationally into manageable areas.
Divisions and groups can be assigned to various branch com-
manders. Examples include a vessel branch for all activities
aboard the vessel, a dock branch for all tactical activities on
the dock, and a marine branch for the waterside activities.

13.8 Planning. A planning section should be established near
the CP to collect, evaluate, and disseminate tactical informa-
tion on the incident. This is where the ship’s blueprints, plans,
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and pre-fire surveys are used by technical specialists who pre-
pare primary and secondary action plans. This section also
maintains accurate records and documentation on resources
and the chronological progression of the incident.

13.9 Emergency Medical System. An emergency medical sys-
tem needs to be established if there are victims. Fire personnel
can provide immediate first aid and removal from dangerous
areas. An organization under the incident management sys-
tem should be established to conduct triage and transporta-
tion of the injured. These functions can be handled and
staffed by fire, EMS, and public health officials, or a combina-
tion of these.

13.10 Miscellaneous. Once the rescue of injured or endan-
gered persons has been addressed, the incident management
system protects exposures and sets up fire boundaries to con-
tain the fire. This involves utilizing personnel and equipment
to accomplish the following:

(1) Position water streams on all sides of the fire to cool the
hull, bulkheads, overheads, and decks.

(2) Secure all ventilation system ducts, fans, and dampers to
the fire area.

(3) Isolate, secure, and stop all fuel flow to machinery lo-
cated in the fire area or threatened by the spread of fire.
However, some exceptions can exist, such as emergency
generators and emergency diesel fire pumps.

(4) Close all vertical and horizontal openings, such as water-
tight doors, fire doors, ports, and hatches to the fire
area.

(5) Move all combustibles away from bulkheads and decks
adjacent to the fire area.

(a) The nearest complete bulkhead on the deck of the
fire should be identified as the primary fire bound-
ary.

(b) A secondary boundary should be identified in case
the fire escalates and compels suppression forces to
retreat.

(6) Control and secure electrical power to the fire area.

(7) Identify and continually investigate all concealed spaces
and avenues of fire spread through fire boundaries.

(8) Make frequent inspections of all sides of the fire to en-
sure primary fire boundaries are holding.

(9) Make arrangements for portable mechanical ventilation
and portable lights, if necessary.

(10) Monitor vessel stability early in the incident.

(11) Determine the critical list and note the inclinometer
reading on the bridge; calculate the amount of water
going in and coming out of the vessel.

(12) Begin salvage operations, if necessary.

Chapter 14 Role of the U.S. Coast Guard

14.1 Legal Responsibility of U.S. Coast Guard. In discussing
fires aboard vessels, one of the questions most often asked is,
“What is the Coast Guard’s fire-fighting responsibility?” It is
beneficial for all agencies to know and understand this re-
sponsibility in order to provide a greater understanding of the
type of Coast Guard support available and the circumstances
under which it can be obtained. It is important to understand
the jurisdictional issues that surround marine incidents. A fire
department’s jurisdiction may continue beyond the shoreline

and out to the municipal line. This jurisdiction may corre-
spond with the county and state lines that may go as far as
three miles offshore on oceans and much farther in lakes and
bays. Departments should ensure that they are aware of the
extent of their jurisdiction and commensurate responsibili-
ties. Subsections 14.1.1 and 14.1.2 contain the Coast Guard’s
marine fire-fighting legal responsibility and enforcement
policy, as stated in the U.S. Coast Guard Marine Safety Manual,
Volume 6, Chapter 8.

14.1.1 Authority. Among the provisions of the Ports and Wa-
terways Safety Act of 1972 (PWSA) (33 U.S.C. 1221 et seq.)
is an acknowledgment that increased supervision of port
operations is necessary to prevent damage to structures in,
on, or adjacent to the navigable waters of the U.S., and to
reduce the possibility of vessel or cargo loss, or damage to
life, property, and the marine environment. This statute,
along with the traditional functions and powers of the Coast
Guard to render aid and save property [14 U.S.C. 88(b)], is
the basis of Coast Guard fire-fighting activities. 42 U.S.C.
1856-1856d provides that an agency charged with providing
fire protection for any property of the United States may
enter into reciprocal agreements with state and local fire-
fighting organizations to provide for mutual aid. This stat-
ute further provides that emergency assistance may be ren-
dered in the absence of a reciprocal agreement, when it is
determined by the head of that agency to be in the best
interest of the United States. CFR 300.43). [U.S. Coast Guard
Marine Safety Manual, Vol. 6, Chap. 8]

14.1.2 Policy. The Coast Guard has traditionally provided fire-
fighting equipment and training to protect its vessels and
property. Captains of the Port (COTPs) are also called upon to
provide assistance at major fires on board other vessels and
waterfront facilities. [NOTE: COTPs are Coast Guard Officers,
authorized by Congress [14 U.S.C. 634(a)] to be designated by
the Commandant of the Coast Guard, to facilitate execution
of Coast Guard duties prescribed by law.] Although the Coast
Guard clearly has an interest in fighting fires involving vessels
or waterfront facilities, local authorities are principally re-
sponsible for maintaining necessary fire-fighting capabilities
in U.S. ports and harbors. The Coast Guard renders assistance
as available, based on the level of training and adequacy of
equipment (i.e., Coast Guard personnel and equipment). The
Commandant intends to maintain this traditional “assistance
as available” posture without conveying the impression that
the Coast Guard is prepared to relieve local fire departments
of their responsibilities. Paramount in preparing for vessel or
waterfront fires is the need to integrate Coast Guard planning
and training efforts with those of other responsible agencies,
particularly local fire departments and port authorities.
COTPs shall work closely with municipal fire departments, ves-
sel and facility owners and operators, mutual aid groups, and
other interested organizations. The COTP shall develop a fire-
fighting contingency plan which addresses fire-fighting in
each port within the COTP zone. This plan should be orga-
nized in a format similar to the federal local pollution plan as
required by the National Oil and Hazardous Substances Pollution
Contingency Plan (NCP) (40 CFR 300.43). [U.S. Coast Guard
Marine Safety Manual, Vol. 6, Chap. 8]

14.2 Available Resources. The Coast Guard’s “assistance as
available” policy is in keeping with long-standing policies of
the Coast Guard and should not be construed as providing less
assistance than in the past. The Coast Guard is an important
resource available to fire-fighting organizations because of its
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fire-fighting contingency plans that are developed for each
port and their maritime authority within each port area. The
contingency plans are vital to the effective coordination of
fire-fighting efforts on vessels in port. In this regard, the Coast
Guard is, in fact, providing greater assistance than in the past.
These contingency plans are discussed in more detail later.

14.3 Personnel. Coast Guard personnel who can be helpful to
local fire-fighting agencies include the following:

(1) Marine inspectors

(2) National strike teams

(3) Coast Guard reserve fire and safety technicians (FS)
(4) Marine fire-fighting coordinators

(5) The COTP or COTP representative

14.3.1 Marine inspectors are assigned to the inspection de-
partment of an MSO who are familiar with construction,
equipment, and operating procedures for various types of ves-
sels.

14.3.2 The National Strike Force is composed of the Pacific
Area Strike Team and the Atlantic Area Strike Team (which
includes the Gulf of Mexico). These teams have expertise in
oil and hazardous substance removal and in vessel damage
control.

14.3.3 The FS is a Coast Guard reservist who is a specialist
fully qualified in the fields of marine fire protection, preven-
tion, and fire suppression; hazardous material storage and
transfer; and pollution incident monitoring, supervision, and
investigation.

14.3.4 The marine fire-fighting coordinator, usually a Coast
Guard FS, provides the COTP with expertise and advice dur-
ing a fire-fighting situation. This individual, due to the re-
quirements of this Coast Guard Reserve rating, is usually a
local civilian fire fighter.

14.3.5 The COTP is the Coast Guard officer responsible for
administering and enforcing the Port Safety and Security Pro-
gram, Marine Environmental Response Program, and Water-
ways Management Program within the boundaries of a specific
COTP zone. The COTP has the authority (based on the Ports
and Waterways Safety Act, 33 USC 1221) to order a vessel to
operate or anchor in a specific manner, in the interest of
safety, due to a temporary hazardous circumstance or the con-
dition of the vessel itself.

14.4 Equipment and Supplies. The Coast Guard does not
stock large quantities of fire-fighting supplies at either its of-
fices or on board its vessels. It relies upon local agencies and
vendors for this support. Coast Guard vessels that have fire-
fighting support capability that might be available to fire re-
sponse agencies are variously sized utility boats with outboard
motors, the 32 ft (9.7 m) ports and waterways boat (PWB), the
41 ft (12.5 m) patrol boat (UTB), and the 44 ft (13.4 m) motor
life boat (MLB).

14.5 Equipment Limitations. Coast Guard boats operate
within the inland and coastal waters. Cutters (larger than
boats) operate on the coastal waters and high seas. Their fire-
fighting capabilities generally are more substantial, but, due
to their operational commitments, they cannot always be
made available. If they are available, their fire-fighting systems
are designed for combating fires on board and are limited.

14.6 Training. The Coast Guard training available to local
fire-fighting agencies is limited and varies from zone to zone.
Within each zone, the COTP is encouraged to conduct train-
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ing in marine fire fighting for Coast Guard and other person-
nel. The marine fire-fighting coordinator usually is respon-
sible for this program, which might involve exercising of the
Marine Fire-fighting Contingency Plan. Due to resource limi-
tations, formal training generally is limited to Coast Guard
personnel. The Coast Guard does not approve marine fire-
fighting courses for the land-based fire fighter. There are,
however, Coast Guard-approved marine fire-fighting courses
for the merchant mariner. These courses can be made avail-
able to land-based fire fighters so that they become familiar
with marine fire fighting.

14.7 Contingency Plan.

14.7.1 The Coast Guard has the role and responsibility for
developing the fire-fighting contingency plans for the ports in
the geographical area for which the COTP is responsible. This
process usually begins with the COTP organizing a task group
comprised of all interested and involved members of the port
community. The Coast Guard then provides the coordination
and direction for the development of the contingency plan.
The task group usually sets the parameters that it intends the
plan to cover but is guided by the basics as outlined by the
Coast Guard. Some of the best plans are those that have al-
lowed task group members to exercise imagination and thor-
oughness. The following is the sample outline for a contin-
gency plan found in the U.S. Coast Guard Marine Safety Manual,
Volume 6, Chapter 8:

(1) Letter of Promulgation
(2) Record of Amendments
(3) Table of Contents
(4) List of Effective Pages
(5) Introduction
(a) Authority
(b) Purpose and Objective
(c) Scope
(d) Abbreviations
(e) Definitions
(6) Policy and Responsibility
(a) Federal Policy
(b) Related State Policy
(c) Multinational Policy
(d) COTP Responsibility
(e) Nonfederal Responsibility
(7) Planning and Response Considerations
(a) Transportation Patterns
(b) Waterfront Facilities
(c) Historical Considerations
(d) Hydrological and Climatic Considerations
(e) Local Geography
(f) Highly Vulnerable Areas
(g) Local Response Resources
(h) Political Considerations
(8) Response Organization
(a) Predesignation of Responsibilities for Various Sce-
narios
(b) Organization Charts
(9) Operational Response Actions
(a) Command, Control, and Communications
(10) Coordination Instructions
(a) Delegations of Authority
(b) Notifications
(c) Coordination with Special Forces
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(d) Termination of Response Activities
(e) Resolution of Disputes

(11) Procedures for Reviewing, Updating, and Exercising
(a) Responsibility
(b) Exercises

(12) Annexes
(a) Distribution
(b) Response Personnel Assignments
(c) Geographical Boundaries
(d) Notifications and Communications
(e) Public Information
(f) Documentation
(g) Funding
(h) Response Techniques and Policies
(i) Arrangements for Volunteer Groups
(j) Interagency Support
(k) Geographical/Action Directory
(1) Response/Assistance Directory

[U.S. Coast Guard Marine Safety Manual, Vol. 6, Chap. 8]

14.7.2 Because of the interdependency of personnel involved
in a contingency plan, these plans need the signatures of the
appropriate authority from each agency. A thorough contin-
gency plan is a major undertaking that takes time and effort to
produce. The plan needs to be tested to confirm that it works.
A plan should be tested often enough for those currently in-
volved in its execution to be familiar with their roles and re-
sponsibilities.

14.8 Fire Fighters and the Vessel Master. The relationship be-
tween local fire fighters and the master of a vessel is critical for
the successful extinguishment of a vessel fire. It is the Coast
Guard’s policy that the presence of local fire fighters does not
relieve the master of command or transfer the master’s re-
sponsibility for overall safety on the vessel. However, the mas-
ter should not countermand any orders given by the local fire
fighters in the performance of fire-fighting activities unless
the action taken or planned clearly endangers the safety of the
vessel or crew.

14.9 Fire Fighters and the Coast Guard. The Coast Guard
COTP is responsible for the safety and security of the port.
The COTP is interested in any incident that could endanger
the port. The COTP’s role at a vessel fire is not to direct the
fire-fighting efforts but to ensure that efforts do not threaten
port safety and security. Due to authority based in law, the
COTP directs the movement of a vessel. This authority can be
very helpful to the fire fighter in fire-fighting efforts.

14.10 Marine Safety Office. Most Coast Guard captains of the
port are located within a field organization called the MSO.
The commanding officers of the MSO are the COTP and the
officer in charge of marine inspections (OCMI). The chief of
the Port Operations Department at the MSO is the local Coast
Guard liaison for port fire-fighting efforts and contingency
planning.

14.11 Jurisdiction. The fire-fighting activities of the Coast
Guard are based in the Ports and Waterways Safety Act of 1972.
This authorizes the Coast Guard to prevent damage to struc-
tures in, on, or adjacent to the navigable waters of the U.S.
The navigable waters of the U.S. are defined in 33 CFR 2.05—
2.25 as follows:

(1) The territorial seas of the U.S. (see 14.11.1)
(2) The internal waters of the U.S. that are subject to tidal
influence

(3) The internal waters of the U.S. not subject to tidal influ-
ence that are as follows:

(a) Are or have been used for interstate or foreign com-
merce, or

(b) Are capable of use for interstate or foreign com-
merce, pending improvement

14.11.1 The territorial seas are those waters within the belt,
3 nautical miles wide, that is adjacent to the U.S. coast and
seaward of the territorial sea baseline (depicted on most charts).

14.11.2 The USCG’s authority on the Great Lakes ends at the
Canadian border.

Chapter 15 Problems Associated with Marine
Fire Fighting

15.1 Press and Media Relations. As with any incident manage-
ment system, the fire officer involved with a marine fire or
emergency should designate a press relations officer. How-
ever, in the case of marine fires, there is a strong international
interest. Astute marine fire ICs arrange for their own inter-
preter in order to reduce the possibility of translation errors.
As soon as possible, as part of the unified command, a joint
information center should be established. This will reduce the
burden on the IC and ensure that accurate information is be-
ing communicated.

15.2 Hazardous Materials. Every vessel response should ini-
tially be treated as a hazardous materials incident. ICs should
ensure that a hazardous materials response unit responds on
each incident or is available immediately. In addition to haz-
ardous cargo, vessels carry a variety of hazardous materials as
ship’s stores. These materials may be stored anywhere on the
vessel. During fire incidents, it must be assumed that any com-
partment may contain some form of hazardous material.
Ship’s stores are not required to be marked, labeled, or plac-
arded, nor will there be SDSs available.

15.2.1 Hazardous materials officers preparing plans for mari-
time incidents should be aware of the locations of the cargo
stowage plans for the vessels that enter their port. They also
should be aware that there are many different hazardous ma-
terial container marking systems used throughout the world.
They should become familiar with the system(s) that is ex-
pected to impact them during a marine incident in their re-
sponse area. The following documents should be referenced:

(1) International Convention on the Safety of Life at Sea, Chapter VII

(2) International Maritime Dangerous Goods (IMDG) Code

(3) 49 CFR 100-177

(4) International Conference on Marine Pollution, Annex II, Ap-
pendices I-1V, Resolutions 12-15

15.2.2 Though hazardous materials are required by law to be
marked, placarded, or documented, they are not always iden-
tified properly. This should be kept in mind when reviewing
cargo.

15.3 Pollution Considerations. The risk of water pollution in
marine fires usually is significant. Fire officers should consult
Coast Guard representatives to ensure that fire-fighting ac-
tions do not unnecessarily aggravate the problem. The pollu-
tion impact associated with fire-fighting operations can easily
exceed the impact from the fire.
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15.4 Language Barriers. In many cases, the crew may not
speak the language of the port of call. Fire-fighting plans for
marine areas should have lists of interpreters who are available
at all times to assist with communications. Interpreters can
often be found at universities, at many large international
companies, and in the employ of shipping agents.

15.5 Vessel Movement. The movement of any vessel that is on
fire should be undertaken with great caution. It should not be
assumed that the vessel can move safely under its own power.
Tugs should be present to assist the vessel, even if the ship’s
engines are functional. If necessary, a pilot should direct the
vessel’s movement. Regardless of the risk to shore facilities,
vessels should not be cast free to drift with the current. Any fire
vessel movement should be coordinated between the ship’s
master, COTP, port authority, pilot, and IC.

Chapter 16 Post-Incident Activities

16.1 Vessel Disposition.

16.1.1 Fire Extinguished. Once the fire is extinguished, the
chief fire officer involved in a marine incident might be asked
to certify that the danger has passed. A complete overhaul of a
vessel can take many hours or even days. ICs are cautioned to
avoid a hasty decision when certifying that a fire has been
extinguished.

16.1.2 Safe Entry. Frequently, after the fire is extinguished,
fire officers involved in marine fires are asked if the fire area is
safe for entry by non—fire fighters, civilians, or crew. The ma-
rine industry has had numerous fatalities resulting from entry
into toxic or oxygen-deficient atmospheres after a fire. As a
result, the industry has developed certifications for marine
chemists who are recognized and accepted by courts as com-
petent to test and certify that spaces are safe for human entry.
Fire officers are strongly advised to leave safe entry decisions
to marine chemists.

16.1.3 Vessel/Scene Control. If the master or crew, or both,
remain on the vessel, they remain in control of the vessel. The
chief fire officer involved in a marine fire or incident might
believe that a vessel presents a continued hazard but might
have no authority to act. These reservations should be voiced
to the master in front of documented witnesses, and, if mitigat-
ing action is not taken, such reservations should be referred to
the COTP for appropriate action.

16.2 Fire Watch. It is a common practice in marine fire fight-
ing to post fire watches on vessels that have experienced fires.
This usually is done during and after the overhaul. Normally,
fire watches are positioned on the fire deck as well as on the
decks above and below. Fire watches are rotated in shifts and
can be maintained for 48 hours or longer. Additionally, the
ship’s hoselines are laid out (and charged), ready for use in
case the overhaul effort proves to be insufficient.
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Annex A Explanatory Material

Annex A is not a part of the recommendations of this NFPA docu-
ment but is included for informational purposes only. This annex
contains explanatory material, numbered to correspond with the appli-
cable text paragraphs.

A.3.3.4 Anchorage. See Section 4.6.

A.3.3.24 COTP. The Captain of the Port has broad powers
over all vessels in the area.

A.3.3.38 Fire Control Plan. The plans are to be stored in a
prominently marked weathertight enclosure outside the deck-
house for the assistance of shoreside fire-fighting personnel.

A.3.3.40 Fire Warp. Fire warp should be hung from the for-
ward and after ends of the vessel at a position that allows easy
retrieval by a vessel for towing; the other end of the fire warp is
attached securely to the vessel.

A.3.3.55 International Shore Connection. This connection
allows use of the vessel’s fire stations and associated hoses.
This connection is required on all vessels over 500 gross
tons

(454 m tons) subject to SOLAS, and on U.S.-inspected ves-
sels over 1000 gross tons (907 m tons). (See Section 4.13.)
A.3.3.64 Mooring. Locally, the term mooring may be used to
differentiate between permanently anchored moorings and
slips.

A.4.9 See NFPA 307 for the requirements for the construc-
tion of piers and wharves.

A.4.10 See NFPA 312.

A.4.13 See ASTM F1121, Standard Specification for International
Shore Connections for Marine Fire Applications, for specific techni-
cal information for the international shore connection.
A.5.4.3 The engineering and deck departments should have
knowledge of the ship’s extinguishing systems. This knowl-
edge should include the type and location of the extinguish-
ing agents and the location and operation of the activation
systems.

When in port, some ships are staffed by night mates or
night engineers who might not be familiar with the vessel be-
cause they were hired specifically to perform night watch ser-
vices.

A.5.5.6.1 For further information on foam systems, see
NFPA 11.

A.5.5.7 See NFPA 12 for further information.
A.7.11 See NFPA 306 for further information.

A.12.10.8 See NFPA 11 for further information on using foam
to attack fires.

A.12.16 See NFPA 306 for further information.

Annex B Pre-Fire Survey Guide

This annex is not a part of the recommendations of this NFPA
document but is included for informational purposes only.

B.1 Figure B.1 provides a sample pre-fire survey.
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PRE-FIRE SURVEY GUIDE

GENERAL INFORMATION
A. Ship Name: _M/V Batterymarch Park

B. General Use: What is the general use of the vessel? __Container, bulk, grain, tank, etc.

C. Ship Line: What company owns the vessel? __NFFA Lines, Quincy, MA

D. Flag: List the flag of the operator (owner). _U.S.A.

E. Language: What is the language normally spoken by the officers (captain, mates, engineers)? _English
F. Crew Number: List the number of crew normally assigned. _25

G. Passengers: List the number of passengers for which the vessel has accommodations. _ Crew + 16

H. General Specifications: Length: _ 900 ft Beam: _110 ft

Freeboard (empty and loaded): _37/20 ft

Height above the Water (empty and loaded): _ 97/€0 ft

Draft (empty and loaded): _ 18/35 ft

(If all specifications cannot be found on the ship’s plans, obtain them from the chief engineer or mate.)

I. Propulsion: What type of propulsion is used? _ /0w speed, &-cylinder diesel

dJ. Fuels/Capacity: List the types of fuels used and the amount of storage for each.

Diesel fuel bottom tanks and wing tanks — 53,000 bbls

K. Names and Emergency Telephone Numbers of Owner or Agent: List the name and phone number of the person
who should be contacted in case of emergency when the master of the vessel is not aboard and cannot be reached.

Capt. Steve Gooblatz  (123) 555-4141

L. Night Staffing Practice: List the normal day and night staffing practices. (Does the crew remain aboard and are
the night mates used?)

0800-1600 Usually full crew aboard

1600-0500 1 night mate, 1 night engineer (hired from local union hall, not regular crew members)

CONSTRUCTION INFORMATION

A. General Layout: Make a full-page side view drawing showing all deck levels and cargo space locations. This should
be a reduction in size (to letter size) of the side view from the ship’s plans. It is to be used as a quick reference in
this section.

B. Deck Arrangement: Identify the location of the superstructure(s). Also, describe the deck arrangement, both in the
superstructure(s) and the rest of the vessel. List the name and location of all decks in the vessel. Identify the
general compartmentation on each.

Upper deck — Engineer officers staterooms, linen locker, ships office.

© 2016 National Fire Protection Association Pre-Fire Survey Guide (p. 1 of 7)

FIGURE B.1 Sample Pre-Fire Survey.
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. Compartment Identification System: Describe the method used to identify compartments.

Vessel uses names (numbers, letters, or a combination of these)

(Explain if compartment numbering or lettering has any significance as to its location or contents.)

. Frame Numbering System: Describe the frame numbering system used. Explain the direction of numbering.

Bow to stern (stern to bow, center to both ends)

(If sections have been added to the ship to lengthen it, note where the break in the numbering system is and what system is used
on the modified section.)

. Fire-Resistive Separations: List the location of all fire-resistive separations. Identify their location by frame number and

deck, and state whether or not they extend the width of the ship or are partial.

(Be careful to gather complete information.)

Cargo Spaces: List the following information (include other information that would be useful with regard
to cargo spaces):

1. The type of space (container, bulk, tank).
Break bulk & dry bulk upper & lower tween deck, bottom hold.

Liquid bulk in deep tanks — No. 2 & No. 4 holds.

Refrigeration — No. 5 hold, upper tween deck.

2. Arrangement (show how many spaces, how they are located, numbering system).

5 cargo holds forward of main house and 1 cargo hold aft of main house.

Cargo holds are numbered from fore to aft.

3. Identify access to all cargo spaces.

Scuttles and ladders P & S of mast trunk.

4. Describe interconnection between spaces. (Are any cargo spaces connected directly?)

Watertight bulkheads between holds 1 & 2, 3 & 4, and 5 & cofferdam.

Holds 2 & 3 and 4 & 5 are double holds without divisions.

5. Identify the capacity and volume of each cargo space.

Between frames 116 & 149, double hatch, upper and lower hold No. 4 tween decks,

dry cargo (grain 141,022 ft%; bale 840,080 ft9), refrigerated cargo 9468 ft3, (-)5°F.

liquid ballast 5000 barrels.
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6. List the vessels fuel tanks, location, and capacity.

Hold/Location Capacity (barrels) Hold/Location Capacity (barrels)

1F Center deep 4000 4 Double bottom stbd. 2000
1A Center deep 6000 4 Double bottom center 1500
4F Starboard deep 4000 4 Double bottom port 2000
4A Starboard deep 4000 5 Double bottom stbd. 2000
4F Port deep 2000 5 Double bottom center 1500
4A Port deep 2000 5 Double bottom port 2000
1 Double bottom stbd. 600 © Double bottom stbd. 900
1 Double bottom port 600 © Double bottom center 1200
2 Double bottom stbd. 1000 6 Double bottom port 900
2 Double bottom center 2000 7 Double bottom center 1500
2 Double bottom port 1000 5P Deep tank stbd. 2000
3 Double bottom stbd. 2000 55 Deep tank stbd. 2000
3 Double bottom center 2500

5 Double bottom port 2000 Total 53,200

7. Describe how to remove hatches.

Ship has the equipment on board. Folding accordion on rails — boom hoist cables

and controls — pull open or close hatch covers.

1. Location — the forward and after limits by frame number, upper and lower limits by deck.

FR 95/115, Floor to upper deck (02 Level).

G. Machinery Spaces: List the following information pertaining to the engine room/machinery spaces.

2. Access — possible accesses and where they are located.
The doors on the port and starboard sides in the passageway on the upper deck.

3. A brief description of what the space contains. _ Oil-fired boiler, turbines, generators, ete.

4. Fire Pumps — the location of all fire pumps by frame numbers, deck, and compartment. _ FR100 starboard,
drd deck, machinery room.

5. Switchboards — the location of switchboards. _ FR100 center, 2nd deck, machinery room.

6. The location of “day” or “service” tanks. Port, 3rd deck, machinery room below companionway.

7. The location and nature of significant hazards to fire-fighting operations.

expanded metal decking four levels deep.

Steep ladders and narrow galleries with

© 2016 National Fire Protection Association
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1405-52 LAND-BASED FIRE DEPARTMENTS THAT RESPOND TO MARINE VESSEL FIRES

H. Accommodations: Describe briefly the general arrangement of all accommodations.

Deck Accommodations # Staterooms
Bridge Deck Emergency generator, swimming pool, radioman, wheel house
Upper Deck Engineer officers 1"
Boat Deck Passengers &
Main Deck Crews’ quarters, talley clerks office 20
2nd Deck Galley and stores
3rd Deck Machinery space and holds (refrig.)

I. Other Spaces: Describe only additional spaces (other than those previously mentioned) that need special instructions.

LOCATION LISTS

A. Data Location: List the exact location of all documents that would be useful during an emergency (e.g., hazardous
cargo manifest, cargo manifest, ships blueprints).

Purser’s office — manifests.

Bulkhead, main passageway — blueprints.

Copies are available on bridge.

B. Escape Trunks: List all escape trunks, including location by frame number and compartment at which they originate
and terminate.

From shaft alley at frame 204 at the centerline up the second deck.

C. Instruments and Controls: For detailed information on controls, refer to Section IV, “Systems Information.”
List the exact location of all controls and instruments that might be beneficial during an incident.

Inclinometer — pilot house on bridge, engineering control room

Communications system — wireless radio, telephone, sound power, telephone main controls on bridge

CO, systems — main deck

Smoke detection cabinet and annunciators — on bridge

Steam smothering — none

Remote emergency controls

CO, systems — manual system CO, room

Windlass motor room CO,— manual system forecastle

Ventilation — motor control center 2nd deck

Fuel shutoff — engineers control room 2nd deck
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D. Space Location List: List all spaces on the ship in alphabetical order. Include the name as it is shown on the ship’s
plans, the center, starboard side of center, and primary access (a brief description of the main access).

Space Name Deck Frame No. Side Primary Access
Baggage room Boat 14 5 Forecastle frame No. 21
Cargo office Main p Midship house
Capstan mach’y Second 217 p Pantail booby hatch
Chief Engineer’s office Boat p After house
Chief Mate's office Upper 5 Midship house
Laundry, crews Main (i) 2 Stairs, main superstructure
Stateroom pass. C-4 Boat 12 p Stairs, main superstructure
Wheelhouse Bridge
Windlass motor & pump room Main 15 5 Forecastle frame No. 21

SYSTEMS INFORMATION

A. Communication Systems: List all communication systems on the vessel, where the main station is, where remote
stations are, and how to operate them.

Public address — on bridge

Sound powered telephone — on bridge and throughout ship

Dial telephone — on bridge and throughout accommodation and engineering spaces

B. Electrical System: Describe the electrical system. _ Electrical power is provided by two steam turbine generators located

in the engine room on the starboard side of the throttle level.

1. Describe procedures to secure ventilation.

2. Describe and locate any alternate electrical systems. ___EMergency generator, bridge deck aft of stack.

3. Identify the type of electrical power used and the voltage. __ 1000 KVA, 440/220VAC, 3-phase, 60 Hz.

C. Fire Protection Systems — Summary Page: List all fire protection systems on the vessel.

Built-in detection systems:

Smoke — XYZ company Manual box — general alarm

Heat — hone Other — none

Built-in extinguishing system:

CO, — ABC company Steam — to boilers only

Foam — none Sprinklers — none

Other built-in systems:

Remote fire doors — none

Remote WTD — one between engine room and shaft alley

Fire walls — refer to fire control plan

For instruction on the operation of these systems, see the following pages.
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1405-54 LAND-BASED FIRE DEPARTMENTS THAT RESPOND TO MARINE VESSEL FIRES

D. Fire Protection Systems — Detailed: Explain each system with detailed written instruction, photographs, and
diagrams as necessary to allow the user of this guide to operate the system. Information should include location of
the system, areas protected by the system, how to operate the system, and which types of threads are used on hose
connections. (Use detailed instructions and drawings, but keep instructions in clear and simple language.)

E. Hatch Systems: Describe the hatches and how they operate.
Photograph key controls.

F. Ventilation Systems: List all ventilation systems, the areas they service, how they operate.
Photograph key controls.
TACTICAL INFORMATION

A. General: Describe general tactical information.

Location of keys for access to locked areas — engineers office

Location of the ship’s fire plan, etc. bridge chart room

B. Special: Describe any special tactical information.

Location of the international shore connection, main deck port & starboard on main house bulkhead.

Method for supplementing the CO, system from another source.

4-in. NPT pipe connection on cascade system with control valve.

C. Rescue: Describe any tactical advice needed for rescue operations.

Stokes basket — carry with slings, crane lift from engine room space.

D. Exposures: List all exposure situations that should be noted.

A laundry chute leads from the second deck to the bridge. Some doors were found tied in the open position.

This chute does not contain sprinklers

The following should be included:

When does the list become critical? _ Critical angle of list — 17 degrees.

E. Stability: Stability is complicated and can prove critical to fire operations. The chief mate or similarly knowledgeable
sources, or both, should be contacted for information and should be immediately available throughout response efforts.

What dewatering equipment is available? _ Bilge pumps — engite room Hold 4, Hold 5, anchor chain locker.

What counterflooding measures can be taken? Close watertight doors to isolate affected compartment;

take up ballast to counter ballast and list; light off bilge pump in flooded compartment area; set dewatering nozzles

and activate.

Where are information or resources located on board that might assist with stability calculations?

Bridge deck chart room.

Chief engineer’s office — boat deck, starboard aft compartment.
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ANNEX C 1405-55

F. Measurements: Record at least the following measurements for possible hose lays:

1. The distance in feet from the point where the gangway comes aboard the vessel to the following locations:

a. To the lowest level of the engine room. _500 ft.

b. To the highest deck at the gangway, if a center superstructure. Bridge deck — 150 ft.

c. To the most forward compartment. __Forecastle — 1000 ft.

d. To Hold 1, at bottom. 1000 ft.

Collect initial information.

Collect necessary plans, lists, and manifests.

Enter surrounding spaces to determine exposures.

© % N o ok W b=

Control ventilation before, during, and after fire.

SHIP’S PLANS
A. Obtain two sets of ship’s plans:

2. One set of plans will be coded to show:
a. Passageways, stairways, and escape trunks.
b. High hazard areas.

c. Other areas that need special attention.

© 2016 National Fire Protection Association

G. Action Check-off List: Prepare a checklist of major tasks that should be accomplished during fire-fighting operations
aboard the vessel. Examples (add to or delete from examples as required):

Determine if there are missing persons, search, and rescue.

Locate fire using search team, heat and smoke detectors, and thermal imagers.

Establish traffic patterns to the fire on vessel and on shore.

Determine availability of vessel’s fire-fighting systems and equipment.

Verify stability of vessel and set up dewatering equipment.

1. One set of plans will be used during the inspection for a working copy.

This set of plans will be reproduced and placed in each pre-fire plan.

3. Arrangement is to be made for the plans ahead of the inspection.

Pre-Fire Survey Guide (p. 7 of 7)
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Annex C Sample Vessel Fire Checklist

This annex is not a part of the recommendations of this NFPA
document but is included for informational purposes only.

C.1 The following information should be included in a vessel
fire checklist. It is not intended to be all-inclusive. Fire depart-
ment personnel are encouraged to develop a checklist in a
usable format that meets the needs of the department.

C.1.1 Incident Notification.

(1) Type of vessel incident
(2) Location
(3) Time of day

(4) Weather/wind/tide conditions

(5) Any other alarm information

(6) Resources included in initial response
(7) Start of incident size-up process

C.1.2 En Route to Incident. Additional incident indicators
(e.g., smoke showing, explosions)

(1) Communications/radio informational updates

(2) Coast Guard and law enforcement response/information

(3) Consultation of pre-fire survey plans (e.g., terminal, ves-
sel) and any applicable disaster plans (Coast Guard, mul-
tiagency, available resources, mass casualty)

(3]
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C.1.3 On the Scene. Initial report on conditions (to be up-

date

1)
(2)
(3)
(4)
(5)
(6)
(7)
(8)
)
(10)
(11)

(12)
(13)

(14)

(15)
(16)

(17)
(18)

(19)
(20)

(21)
(22)

(23)
(24)
(25)

d periodically during incident)

Incident location and scene conditions

Vessel type and name

Type and extent of emergency

Rescue situation

Exposures

Assumption of command and establishment of incident
command system

Identification of initial CP location

Request of additional assistance

Additional alarms

Activation of pre-established response modes
Specialized resources and equipment (e.g., fireboats,
hazmat team, air units)

Other organizations, agencies, and individuals
Establishment of staging/base area, identification of lo-
cation, assignment of staging responsibility
Performance of immediate/obvious rescue of endan-
gered persons

Isolation of area

Determination of operational area and establishment of
incident perimeter (be liberal)

Shoreside: Law enforcement (traffic and crowd control,
initial evacuation, perimeter security)

Waterside: Coast Guard/harbor police (vessel traffic con-
trol, waterside rescue, waterside condition reports)

Coast Guard and law enforcement officials to CP
Performance of initial actions to prevent incident from
enlarging

Protection/cooling of exposures

Movement of endangered vessels, cargo, vehicles, and so
on

Securement/isolation of cargo operations to vessel (e.g.,
liquid cargo/fuel transfer hoses)

Investigation of situation and gathering of additional in-
formation

Type of incident (e.g., fire, explosion, hazardous mate-
rial release, collision)

C.1.4 Vessel Construction. Procurement of ship’s fire plan

and

1)
(2)
(3)
(4)
(5)
(6)
(7)
(8)

9)
(10)

other applicable plans

Location of and accounting for ship’s crew
Consultation with master, mates, engineering officers
Size, dimensions, decks, interior arrangement

Age, condition, faults, weaknesses

Compartmentation, fire/watertight separations/zones
Vertical and horizontal openings and channels
Exterior access and points of entry

Access from dock (gangway, ramps, aerial ladders, cargo-
loading equipment)

Condition of fuel, liquid cargo, and ballast tanks
Flooding and stability problems

C.1.5 Collection of Cargo Information.

(1)

(2)
(3)

(4)

\
NFPK

Procurement of dangerous cargo manifest, general cargo
manifest, stowage plan (on or near bridge or terminal
office, or both)

Determination of susceptibility of cargo to heat and water
Determination of need for cargo salvage operations (off-
load or relocate vessel)

Determination of any hazardous materials on board or in-
volved (name, ID number, quantity, location, hazards)

2016 Edition

C.1.6 Determination of Fire Situation.

(1)

(10)

Location (red-hot metal, peeling paint, smoke, tempera-
ture readings, heat scanners)

Interview of crew (determination of what happened,
where, when, why, what has been done prior to fire de-
partment arrival, and the results)

Type and size of area involved and extent of involvement
(decks, holds, spaces, zones, frames)

Danger of extension of or direction of fire spread, or
both

Fire load, type, and amount of materials involved

Effect fire has had and projection of its continued effect
Life hazard

Crew (number, nationality, language barriers, location,
condition)

Shoreside workers and spectators (number, location,
condition)

Flooding or stability problems, or both

C.1.7 Exposures (Shoreside and Waterside).

1)
(2)
(3)
(4)

)

Exposure type (vessels, facilities, cargo, vehicles)
Exposure access, arrangement, distance, combustibility
Pier, wharf, dock construction, configuration, condition,
and combustibility

Determination of obstructions to operations, limitations
on apparatus movement and use

Gathering of more detailed information on weather, tide,
current, wind (direction, speed), temperature, precipita-
tion, inversion, and fog and their anticipated changes and
effects on incident

C.1.8 Water Supply.

1)
(2)

Hydrants (location, main size, capacity flow)
Supplemental water sources (water tanks, portable
pumps, drafting sites, fireboats and apparatus)

(3) Vessel fire-main system (condition, control valves)

(4)
(5)
(6)

(7)

International shore connections

Fire pump(s)

Fire stations (locations, hose, type of couplings, associ-
ated equipment)

Consideration given to laying lines from shore to vessel,
using aerial apparatus as standpipes

C.1.9 Determining Status and Condition of, and Gaining Con-
trol of, Other Vessel Systems.

1)
(2)
(3)
(4)
)

(6)
(7)
(8)
9)

(10)
(1)

Consultation with engineering officers

Dewatering systems, ballast, cargo, and bilge pumps
Generators (main, auxiliary, emergency)

Ventilation systems, dampers, controls
Communications systems (radios, telephones, voice
tubes, public address)

Fire protection systems, type (carbon dioxide, halon,
foam, sprinklers), areas covered, control valve locations,
method of operation

Inert gas systems

Smoke and fire detection systems

Vessel propulsion systems (operational and capable of
moving vessel)

Remotely controlled watertight doors and fire doors
Cargo-handling gear

C.1.10 Identification of Incident Strategies, Objectives, Tac-

tics,

(1)

and Tasks.

Development of plan(s) to achieve strategies, objectives,
tactics, and tasks
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(2) Mobilization of resources to accomplish strategies, ob-
jectives, tactics, and tasks (on scene, responding, avail-
able in reserve, response time to incident)

(3) Coast Guard resources

(4) COTP or representative

(5) Pacific/Atlantic area strike teams

(6) Helicopter overflights

(7) Local Coast Guard group (vessels for waterside opera-
tions and floating CP)

(8) Vessel traffic service

(9) Marine investigators and inspectors

(10) Fireboats (municipal, military, private)

(11) SCBA filling equipment and cylinders

(12) Other law enforcement agencies (e.g., Coast Guard, cus-
toms, immigration, military, fish and game, highway pa-
trol)

(13) Emergency medical services (hospitals, ambulances,
medical, field triage teams, and equipment)

(14) Telephone and utility companies

(15) Port authority

(16) Coroner/medical examiner

(17) Military organizations

(18) Navy Superintendent of Salvage

(19) Oil spill response teams

(20) Damage control and fire-fighting teams

(21) Dewatering equipment, foam concentrates, and other
supplies

(22) Helicopters and surface craft

(23) Demolition and ordnance experts

(24) Army Corps of Engineers

(25) Hazardous material cleanup cooperatives, contractors,
vacuum trucks, and other containment equipment

(26) Fire-fighting foam concentrate (bulk suppliers, refinery
and airport foam apparatus, and other specialized foam
equipment)

(27) Bulk carbon dioxide

(28) Stevedores and specialized cargo-handling equipment

(29) Cranes, tractors, forklifts

(30) Lighting equipment and generators

(31) Interpreters

(32) Communications equipment (portable radios, commu-
nications vehicles/trailers, field phones, messengers)

(33) Dewatering equipment (pumps, eductors, booms)

(34) Rehabilitation area (food, sleeping facilities, wash and
sanitary facilities)

(35) Marine salvage companies

(36) Ship service companies

(87) Shipyard and dry-dock companies

(38) Welders

(39) Divers

(40) Marine chemists

(41) Marine surveyors

(42) Pilots

(43) Representatives

(44) Vessel owner, agent

(45) Terminal operator

(46) Insurance

(47) News media, photographers

(48) Public works

(49) Establishment of interagency communications (loaner
radios, communications officer)

(50) Establishment of other incident command system func-
tions

(51) Operations

(52) Safety

(53)
(54)
(55)
(56)
(57)
(58)
(59)
(60)
(61)

(62)
(63)

(64)
(65)

(66)
(67)

(68)
(69)
(70)

(71)
C.1.
)

(2)
(3)

(4)

(5)
(6)

(7)
(8)

9)

Information

Liaison

Logistics

Planning

Division of incident into manageable units, assignment
of responsibility for those units, and identification of
unit objectives (divisions, groups, branches)
Identification of and establishment of primary and sec-
ondary fire boundaries on all six sides of fire

Hoselines, cooling decks, and bulkheads

Movement of combustibles away from fire boundaries
Establishment of secure ventilation and openings to fire
area

Establishment of secure utilities and fuel to fire area
Investigation for concealed spaces and avenues of fire
spread through boundaries

Frequent inspections of all sides of fire

Installation of floating booms around incident to con-
tain debris and oil pollution

Monitoring of vessel stability throughout incident
Notation of changes in indicators such as draft marks,
inclinometers

Awareness of large accumulations of water above ship’s
waterline

Establishment of secure openings in hull to prevent wa-
ter entering vessel if a list occurs

Procurement of technical assistance to determine stabil-
ity situation and recommendation of corrective actions
Start of adequate dewatering operations

11 Fire Confinement and Control.

Mobilization and positioning of sufficient personnel and
hoselines/life safety line/appliances/RIC/extinguishing
agents to control and extinguish fire and ensure safety of
fire fighters

Coordination of ventilation of fire area with fire attack
Provision of sufficient rotation of personnel to maintain a
continuous extinguishing effort

Awareness of pressure buildup in secured spaces and
maintenance of escape routes

Start of necessary salvage operations

Where necessary, establishment of fire watch and start of
overhaul/fire cause

Investigation operations

Continual re-evaluation of incident operations and plans,
with changes made as necessary

Documentation and recording of events as they occur
with corresponding times

Annex D Symbols for Use on Fire Control Plans

This annex is not a part of the recommendations of this NFPA
document but is included for informational purposes only.

D.1

The IMO symbols in Table D.1 have been adopted by

SOLAS as a standard for the preparation of fire control plans.
Readers are cautioned that many existing vessels have fire con-

trol

plans that use different symbols. Reference should be

made to the legend on the fire control plan to determine the
meaning of the symbols used in the preparation of that par-
ticular plan. The colors of the symbols appear beneath the
title.
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Table D.1 Graphical Symbols for Shipboard Fire Control Plans

No.

Graphical symbol

Reference

Comments on use

1.1

A-class division (red)

1.2

B-class division (yellow)

1.3

Main vertical zone (black,
red)

1.4

A-class hinged fire door (red)

The symbol should be at the door
position and should show the actual
direction of the door.

Add WT to the right side of the symbol
in the case of a watertight door.

Add SWT to the right side of the
symbol in the case of a semi-watertight
door.

1.5

B-class hinged fire door
(yellow)

The symbol should be at the door
position and should show the actual
direction of the door.

Add WT to the right side of the symbol
in the case of a watertight door.

Add SWT to the right side of the
symbol in the case of a semi-watertight
door.

1.6

A-class hinged self-closing fire
door (black, red)

The symbol should be at the door
position and should show the actual
direction of the door.

Add WT to the right side of the symbol
in the case of a watertight door.

Add SWT to the right side of the
symbol in the case of a semi-watertight
door.

1.7

I N e

B-class hinged self-closing fire
door (black, yellow)

The symbol should be at the door
position and should show the actual
direction of the door.

Add WT to the right side of the symbol
in the case of a watertight door.

Add SWT to the right side of the
symbol in the case of a semi-watertight
door.

1.8

A-class sliding fire door (red)

The symbol should be at the door
position and should show the actual
direction of the door.

Add WT to the right side of the symbol
in the case of a watertight door.

Add SWT to the right side of the
symbol in the case of a semi-watertight
door.
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