
 
 
 
 
FIRE PREVENTION, DETECTION, AND FIREFIGHTING EQUIPMENT  
REQUIRED ABOARD FLOATING EQUIPMENT 
2600ESS-312 
 
 
1.0 PURPOSE  
 
Establish the minimum equipment for the prevention, detection and extinction of fires, required 
aboard floating equipment. 
 
2.0 BACKGROUND  
 
This document supports the following: 
 

2.1 The Panama Canal Administrator’s Directive AD-2004-04, dated May 14, 2004. 
 

3.0 SCOPE  
 
These requirements apply to floating equipment and smaller vessels owned or operated by the 
Panama Canal Authority (PCA), or owned by third parties operating in Canal waters. 
 
4.0 LEGAL FOUNDATION 
 
These requirements are based on Resolution No. 12 of the Board of Directors of the Panama Canal 
Authority, Safety and Occupational Health Regulations, Chapter III, Article 22, item 1; and Chapter IV, 
Article 26. 
 
5.0 DEFINITIONS 
 
For the purposes of this Standard, the following definitions shall apply: 
 

5.1 Vessel: Any water craft, including nondisplacement craft and seaplanes whether self-
propelled or not, that can be used as a means of transportation on the water.  

 
5.2     Shipowner: A person or company in whom title of a vessel is vested. 
 
5.3 Canal Waters: Those within the geographic area that follows the course of the Panama 

Canal from the Pacific Ocean to the Atlantic Ocean, including anchorage areas, the port of Cristobal 
and the Port of Balboa, shores and areas where only activities compatible with the operation of the 
Canal may be carried out. 
 

5.4 Length overall (LOA):  The horizontal distance between forwardmost and aftermost points 
on the hull of a vessel.  

 
5.5 Midship:  The middle of the ship, either lengthwise or widthwise, or both.   

 
5.6 USCG: United States Coast Guard. 
 
5.7 Boat: Small craft propelled by machinery, not over 20 meters (65 feet) in length. 

 
5.8 Beam: A transverse structural member from port to starboard, joining the opposing 

frames and supporting the decks. 
 

5.9 Approved: For the purposes of this Standard, it means approved by USCG. 
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5.10 GRT: Gross registered tonnage. 
 
5.11 Semiportable extinguisher: An extinguisher designed to be carried and operated on 

wheels, without mobility of its own, weighing over 20kg (44.08lbs).  
 

5.12 Portable extinguisher: An extinguisher designed to be carried or operated manually 
weighing up to 20kg (44.08lbs). 
 

5.13 Low risk: Having low flammability, not capable of making fire spread on its own. 
 

5.14 Moderate risk or ordinary risk: Capable of burning with moderate speed or generating a 
considerable volume of smoke, making immediate evacuation difficult. 
 

5.15 High risk: Capable of burning very fast and with a high probability of explosion. 
 

5.16 ANSI/UL: American National Standards Institute / Underwriters Laboratories. 
 

5.17 USCG BI Classification: Equals an ANSI/UL rating of 5B:C(CO2); 1A:10B:C (ABC dry 
chemical powder). 
 

5.18 USCG BII Classification:  Equals an ANSI/UL rating of 4A:60B:C (ABC dry chemical 
powder); 10B:C 
 
6.0 GENERAL 
 

6.1 Boats less than 7 meters in length that are not cayucos or dugout canoes, and up to 20 
meters in length, equipped with outboard motors and operating in Gatun Lake, shall carry on board: 
 

• A 9.5 liter (2.5 gallon) bailer or a portable pump. 
• Two (2) portable fire extinguishers approved for marine use, USCG BI Classification 

(type/size), with either 2.5 pounds of dry chemical powder or 5 pounds of carbon 
dioxide (CO2). 

 
6.2 Cayucos or dugout canoes less than 20 meters in length, equipped with outboard motors 

and operating in Gatun Lake, shall carry on board: 
 

• Two 9.5 liter (2.5 gallon) bailers or a portable pump. 
 

6.3    Boats 7 meters or over and up to 12 meters in length shall carry the following firefighting 
equipment: 

 
• Three (3) portable fire extinguishers approved for marine use. Two (2) shall be USCG BII 

Classification (type/size), 10-pound dry chemical powder or 15-pound carbon dioxide, 
and one (1) shall be USCG BI Classification (type/size), 2.5 pound dry chemical 
powder or 5 pound carbon dioxide (CO2). 

• One 9.5 liter (2.5 gallon) bailer or a portable pump. 
 
6.4 Boats 12 meters or over and up to 20 meters length shall carry the following firefighting 

equipment: 
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• Four (4) portable fire extinguishers approved for marine use. Three (3) shall be USCG BII 
Classification (type/size), 10-pound dry chemical powder or 15-pound carbon dioxide, 
and one (1) shall be USCG BI, Classification (type/size), 2.5-pound dry chemical 
powder or 5 pound carbon dioxide (CO2). 

• One 9.5 liter (2.5 gallon) bailer or an electrical or manual bilge pump. 
• A fixed fire extinguishing system for total gas flooding of engine compartment 
. 

6.5 Vessels 12 meter or over and up to 20 meter in length with 50 GRT or over but less than 
150 GRT, machinery propelled, with engines less than 1500KW (2000HP) shall be equipped with one 
of the following options: 

 
a) Seven (7) portable fire extinguishers for approved marine use. Five (5) shall be 

USCG BII Classification (type/size)  and may be 10-pound ABC dry chemical powder or 15-pound 
carbon dioxide (CO2); two (2) shall be USCG C-II Classification (type/size) and may be 10-pound BC 
dry chemical powder or 15-pound carbon dioxide (CO2). 

• A fixed fire extinguishing system for total gas flooding of the engine compartment; or 
 
b) Eight (8) portable fire extinguishers for approved marine use. Four (4) shall be USCG 

BII Classification (type/size) 10-pound ABC dry chemical powder or 15-pound carbon dioxide (CO2); 
two (2) shall be USCG C-I Classification (type/size) 2.5-pound BC dry chemical powder or 5-pound 
carbon dioxide (CO2); and two (2) shall be USCG C-II Classification (type/size) 10-pound BC dry 
chemical powder or 15-pound carbon dioxide (CO2). 

• A fixed fire extinguishing system for total gas flooding of the engine compartment. 
 
6.6 Vessels 20 meters or over and up to 30 meters in length with 150 GRT or over and up to 

300 GRT, machinery propelled, with engines of 1500KW (2000HP) or over and up to 2250KW 
(3000HP), shall be equipped with one of the following options: 

 
a) Nine (9) portable fire extinguishers for approved marine use. Seven (7) shall be 

USCG BII Classification (type/size) 10-pound ABC dry chemical powder or 15-pound carbon dioxide 
(CO2); two (2) shall be USCG C-II Classification (type/size) 10-pound BC dry chemical powder or 15-
pound carbon dioxide (CO2). 

• A fixed fire extinguishing system for total gas flooding of the engine compartment; or 
 

b) Ten (10) portable fire extinguishers for approved marine use. Six (6) shall be USCG 
BII Classification (type/size) 10-pound ABC dry chemical powder or four (4) 15-pound carbon dioxide 
(CO2), two (2) shall be USCG C-I Classification (type/size) 2.5 pound BC dry chemical powder or 5-
pound carbon dioxide (CO2), and two (2) shall be USCG C-II Classification (type/size) 10-pound BC 
dry chemical powder or 15-pound carbon dioxide (CO2). 

• A fixed fire extinguishing system for total gas flooding of the engine compartment. 
 

6.7 Vessels 20 meters or over and up to 50 meters in length with 300 GRT or over, 
machinery propelled, with engines of 2250KW (3000HP) or over and up to 3000KW  (4000 HP) shall 
be equipped with one of the following options: 

 
a) Eleven (11) portable fire extinguishers for approved marine use. Eight (8) shall be 

USCG BII Classification (type/size) 10-pound ABC dry chemical powder or 15-pound carbon dioxide 
(CO2); three (3) shall be USCG C-II Classification (type/size) 10-pound BC dry chemical powder or 
15-pound carbon dioxide (CO2). 

• A fixed fire extinguishing system for total gas flooding of the engine compartment; or 

Controlled document.  See Intranet for current version.                                                                                        Page 3 of 9 
Effective date: January 6, 2005  Original version of January 6, 2005 



 
 
 
 
FIRE PREVENTION, DETECTION, AND FIREFIGHTING EQUIPMENT  
REQUIRED ABOARD FLOATING EQUIPMENT 
2600ESS-312 
 
 

 
b) Twelve (12) portable fire extinguishers for approved marine use. Seven (7) shall be 

USCG BII Classification (type/size) 10-pound ABC dry chemical powder or 15-pound carbon dioxide 
(CO2); two (2) shall be USCG C-I Classification (type/size) 2.5-pound BC dry chemical powder or 5-
pound carbon dioxide (CO2); and three (3) shall be USCG C-II Classification (type/size) 10-pound BC 
dry chemical powder or 15-pound carbon dioxide (CO2). 

• A fixed fire extinguishing system for total gas flooding of the engine compartment. 
 
6.8 Vessels 20 meters or over and up to 50 meters in length with 300 GRT or over machinery 

propelled, with engines 3000 KW (4000HP) or over, shall be equipped with one of the following 
options: 

 
a) Twelve (12) portable fire extinguishers for approved marine use. Nine (9) shall be 

USCG BII Classification (type/size) 10-pound ABC dry chemical powder or 15-pound carbon dioxide 
(CO2), three (3) shall be USCG C-II Classification (type/size) 10-pound BC dry chemical powder or 
15-pound carbon dioxide (CO2). 

• A fixed fire extinguishing system for total gas flooding of the engine compartment; or 
 

b) Thirteen (13) portable fire extinguishers for approved marine use. Eight (8) shall be 
USCG BII Classification (type/size) 10-pound ABC dry chemical powder or 15-pound carbon dioxide 
(CO2); two (2) shall be USCG C-I Classification (type/size) 2.5-pound BC dry chemical powder or 5-
pound carbon dioxide (CO2); and three (3) shall be USCG C-II Classification (type/size) 10-pound BC 
dry chemical powder or 15-pound carbon dioxide (CO2). 

• A fixed fire extinguishing system for total gas flooding of the engine compartment. 
 

6.9 Every non self-propelled vessel shall be equipped with the number of extinguishers 
specified in Annex 1, as well as a fixed fire extinguishing system for total gas flooding of the engine 
compartment. 

 
6.10 Portable extinguishers of up to 40 pounds gross weight shall be installed so that the top 

of the extinguisher is not more than 5 feet from the floor. The bottom of the extinguisher shall not be 
less than four inches above the floor. 

 
6.11 Portable extinguishers with a gross weight of over 40 pounds shall be installed so the top 

of the extinguisher is not more than 3.5 feet above the floor.  The bottom of the extinguisher shall not 
be less than four inches above the floor. 

 
6.12 Fixed fire extinguishing systems for total gas flooding of the engine compartments: 
 

6.12.1 Fixed fire extinguishing system controls shall be fitted with valves for simple 
activation in easily accessible locations and grouped in the least possible number of sites.  They may 
not be located in such spaces as might be cut off or made inaccessible in the event of fire in any of 
the spaces protected.   Clear instructions for the operation of the system shall be posted at each 
location where the safety of crew members may be preserved. 

 
6.12.2 An automatic acoustic signal shall be provided to indicate when the extinguishing 

system is discharging. The alarm shall sound for a sufficient time prior to the discharge. 
 

6.12.3 Prior approval by the Maritime Safety Branch or the Emergency and Contingency 
Management Division is required for any installation, alteration or repair to the system.   

Controlled document.  See Intranet for current version.                                                                                        Page 4 of 9 
Effective date: January 6, 2005  Original version of January 6, 2005 



 
 
 
 
FIRE PREVENTION, DETECTION, AND FIREFIGHTING EQUIPMENT  
REQUIRED ABOARD FLOATING EQUIPMENT 
2600ESS-312 
 
 

 
6.13 Vessels machinery propelled, as well as manned and non self-propelled vessels, shall be 

fitted with pumps, nozzles, and fire hoses as specified in the following table:   
 

NUMBER OF PUMPS, HOSES AND HYDRANT SIZE, NOZZLE ORIFICE SIZE, 
AND HOSE LENGTH 

 
 

GROSS REGISTERED TONS 
 

 
UP TO OR OVER 

 
 
LESS THAN  

 
 
MINIMUM 
NUMBER 

OF PUMPS 

 
 

HOSES AND 
HYDRANT S E  IZ

(INCHES) 

 
NOZZLE 

ORIFICE SIZE 
(INCHES) 

 
 

LENGTH OF HOSE  
(FEET) 

- 100 1 1½ ½ 50 
100 1,000 1 1½ 5/8 50 
1,000 1,500 2 1½ 5/8 50 
1,500 - 2 2½ 7/8 50 

 
6.13.1 Sanitary, ballast, bilge, and general service pumps may be considered firefighting 

pumps as long as they are not normally used to pump fuel.  If used occasionally to transfer or 
discharge fuel, they must be equipped with the proper fittings. 

 
6.13.2 Pump capacity shall not be less than 25m3/h. 

 
6.14 Vessels machinery propelled, as well as manned and non self-propelled vessels, shall be 

fitted with fixed extinguishers according to the flooding factors shown on the following table: 
 

FLOODING FACTORS 
 

 
VOLUME OF SPACE (ft3) 

 

 
VOLUME FACTOR 

 
UP TO OR 

OVER 

 
LESS THAN 

 
CO2 (ft3/lb) 

 

 
CO2 (lb/ ft3) 

 
 
 

CALCULATED QUANTITY 
OF CO2

(NOT LESS THAN __ LBS) 
 

- 140 14 .072 - 
141 500 15 .067 10 
501 1600 16 .063 35 
1601 4500 18 .056 100 
4501 50,000 20 .050 250 
50,001 - 22 .046 2500 

 
 

6.15 Every vessel propelled by machinery, as well as manned and non self-propelled vessels, 
shall carry the following number of axes on board: 
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GROSS REGISTERED TONS 
 

 
UP TO OR OVER 

 
LESS THAN 

 
 

NUMBER OF 
AXES 

- 50 1 
50 200 2 
200 500 4 
500 1,000 6 
1,000 - 8 

 
 
 
 
 
 
 
 
 
 
 

6.16 Fire detection systems: 
 

6.16.1 It is recommended that fire detectors be selected and installed according to the 
degree of hazard of the goods, raw materials, products or subproducts carried or handled on board; 
the processes, operations, and activities performed; and the structural features and radius of the 
detectors. 

 
6.16.2 Smoke and heat detectors must be located where they will perform efficiently. 

They should not be installed next to beams or vents or other places where the air circulation reduces 
their efficiency, or where they are exposed to shock or damage. Detectors located in elevated 
positions shall be located at a minimum distance of .5 meters (1’ 8”) from bulkheads, except in 
passageways, lockers, or stairs. 
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6.17   Firefighting equipment required aboard vessels: 
 
 
 

 
 

 
 

 
 

EQUIPMENT, TOOLS AND ACCESSORIES  MINIMUM 
QUANTITY  

 
HOSE CLAMP  

 
1 

 
PIKE POLE, 8 FEET 

 
1 

 
HYDRANT WRENCH  

 
1 

 
UNIVERSAL WRENCH  

 
4 

 
CONNECTOR,  DOUBLE, FEMALE, 2½ 

 
1 

 
CONNECTOR, DOUBLE, MALE, 2½ 

 
1 

 
Y-CONNECTOR WITH VALVES, 2½” TO TWO 1½” 

 
1 

 
REDUCTION CONNECTOR, 2½ FEMALE TO 1½ MALE  

 
1 

 
INTERNATIONAL ADAPTADOR  

 
1 

 
UNIVERSAL ADAPTADOR 2½ 

 
1 

 
HOSE, 2½ DOUBLE JACKET REINFORCED, 50’ 

 
8 lengths,  50’ each 

 
HOSE, 1½, DOUBLE JACKET REINFORCED, 50’ 

 
4 lengths, 50’ each 

 
NOZZLE, ½”, NAP 

 
2 

 
NOZZLE,  2½”, NAP 

 
1 

 
NOZZLE, APPLICATOR TYPE 90º 1½ X 10” 

 
1 

 
NOZZLE, APPLICATOR TYPE 90º 21½ X 10” 

 
1 

 
NOZZLE, BAYONET TYPE 1½ x 3’ 

 
1 

 
NOZZLE, ADJUSTABLE TYPE, FOR 1.125” to 1.25”  TIPS 

 
1 

 
EDUCTOR FOR FOAM LINE, 120 GPM 

 
1 

 
NOZZLE, ADJUSTABLE (FOG AND JET STREAM PATTERN) 
1,000 GPM FOR MONITORS ON TUGBOATS WITHOUT 
NOZZLES  

 
1 
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7.0    RESPONSIBILITIES  
 

7.1 Ship owners or operators shall: 
 

7.1.1 Ensure their vessel’s compliance with the minimum firefighting equipment 
requirements. 

 
7.1.2 Maintain firefighting equipment in its proper location and in good operating 

condition. 
 
7.1.3    Coordinate the necessary training on the proper handling of the equipment 

required by this Standard. 
 

7.2 The Maritime Safety Branch (ESSM) shall: 
 

7.2.1 Coordinate with MRE to establish the minimum requirements for the firefighting 
equipment that must be carried aboard PCA floating equipment. 
 

7.2.2 Respond to inquiries or requests for exceptions to this Standard, in coordination 
with The Emergency and Contingency Management Division (MRE), according to 8.0 and 9.0. 

 
7.2.3 Provide the necessary recommendations on the basis of minimum requirements 

not included in this Standard. 
 

7.3 Floating equipment inspectors of the Maritime Safety Branch shall: 
 

7.3.1 Monitor compliance with this Standard. 
 

7.4 The Emergency and Contingency Management Division (MRE) shall: 
 

7.4.1 Perform testing and inspections on firefighting equipment. 
 

7.4.2 Provide training on the proper handling of the equipment required by this 
Standard. 
 

7.4.3 Respond to inquiries or requests for exceptions to this Standard, in coordination 
with Maritime Safety Branch (ESSM), according to 8.0 and 9.0. 
 

7.4.4 Provide the necessary recommendations on the basis of minimum requirements 
not covered by this Standard. 
 
8.0    INQUIRIES  
 
Any information or clarification of the content or application of this Standard must be requested in 
writing to the Safety Division, Maritime Safety Branch. 
 
9.0    EXCEPTIONS 
 
Any requests for changes or temporary exceptions to this Standard must be made in writing to the 
Safety Division, Maritime Safety Branch. 
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10.0   TERM 
 
This Standard shall remain in effect until amended or revised. 
 
 
11.0    REFERENCES 
 

11.1 Law Decree No.61 dated October 23, 1979, whereby articles 8 and 9 of Law 54 of 
December 11, 1926, of the Panama Maritime Authority are regulated. 
 

11.2 International Agreement for the Safety of Human Life at Sea (SOLAS 74). 
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