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DETAILED LESSON PLANS

FOR



CDC 3E751B



AIRPORT FIRE FIGHTER

�AIRPORT FIREFIGHTER

NFPA 1003



The following lesson plans for Airport Firefighter are based on NFPA 1003, Standard for Airport Firefighter Professional Qualifications.  These lesson plans contain the same material that is covered in the Career Development Course for Airport Firefighter.  The material in these lesson plans follows natural learning simple to complex sequencing practices.  Therefore, mastery of the material in the beginning is required before advancing to the latter lesson plans.  The sequence of material in these detailed lesson plans is different from the Career Development Course and NFPA 1003 sequence, which were designed to serve other purposes. 



It is recommended that you review NFPA 1003 Standard for Airport Firefighter Professional Qualifications prior to using these lesson plans.  The following list identifies all lesson plans and the related NFPA 1003 Job Performance Requirements.  You will note that some of the numbers appear more than once; this is because several of the Job Performance Requirements or their prerequisites have to be broken in parts and taught at different times.  Finally, if only the Job Performance Requirement number is identified, then all the prerequisite knowledge and skills are covered in that lesson. 
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LESSON PLAN 1



Personnel Classification:	ARFF



Subject:		Introduction



NFPA 1003 Objectives 

	3-1



Training Materials/Equipment:



Classroom, chalkboard or equivalent



References:



NFPA 1003: Airport Firefighter Professional Qualifications, 1994 National Fire Protection Association, Quincy, Massachusetts.



NFPA 1500: Standard on Fire Department Occupational Safety and Health Programs, 1993 

National Fire Protection Association, Quincy, Massachusetts



Additional Information:



Written

IFSTA, Aircraft Fire Protection and Rescue Procedures, 2nd Edition, 1992, Fire Protection 

Publications, Oklahoma State University.



IFSTA, Essentials of Fire Fighting, 3rd Edition, 1992, Fire Protection Publications, Oklahoma State University.



IFSTA, Fire Department Occupational Safety, 2nd Edition, 1991 Oklahoma State University

�Instructor Tasks:



Review lesson outline to ensure understanding of contents and procedures.

Review references for lesson.

Use additional references and your knowledge to enrich lesson outline.

Select and prepare any additional audio�visual aids that may assist in the presentation of the lesson.

Ensure that all equipment needed, including any audio�visual equipment, is available.

Review lesson at end of session to ensure student understanding.

Ensure that the topics and objectives of the lesson have been adequately covered.



��INTRODUCTION AND OBJECTIVES



I.	Greet class

II.	State purpose of the lesson

III.	Establish relation to previous and following lessons

IV.	Review NFPA 1003 objectives for this lesson

V.	Review any additional training materials for this lesson



PRESENTATION



		LESSON OUTLINE							INSTRUCTOR NOTES



3-1	Introduction

Overview NPFA 1003 definitions

Response 

Suppression

Rescue

Post-emergency operations

Brief overview of job performance requirement components

Task description

Given statement: tools, materials, and equipment

Standard statement: How well Questioned

Overview course

Response

Lesson 2: Airport familiarization and grid maps

Lesson 3: Aircraft familiarization

Lesson 4: Personal protective equipment

Lesson 5: Apparatus and Equipment

Lesson 6: Incident Management System and

communications

Lesson 7: Standby operations

Suppression and Rescue Operations

Lesson 8: Fuel fire extinguishment

Lesson 9: Engine, APU, and tire/wheel fires

Lesson 10: Interior rescue operations

Lesson 11: Interior fire suppression, overhaul and salvage

�		LESSON OUTLINE							INSTRUCTOR NOTES



	D.		Introduce and overview all compiled course materials

			(using latest editions for written resources)

	E.		Overview common terms used by the airport firefighter

		 	(ARFF) 

	F.		Review applicable areas of NFPA 1500

Content

Relation to job performance



�REVIEW 



I.	Discuss key lesson points.

II.	Ask questions on the material covered.

III.	Review material that may be unclear.

IV.	Administer test or quiz.

V.	Critique test or quiz.



SUMMARY



I.	Summarize what has been covered.

II.	Relate what has been covered to the next lesson.

�DOD FIREFIGHTER CERTIFICATION SYSTEM

LESSON PLAN 2



Personnel Classification:	ARFF



Subject:		Response: Airport familiarization and grid maps



NFPA 1003 Objectives 

	3-2.2



Training Materials/Equipment:



Classroom, chalkboard or equivalent, and grid map examples



References:



NFPA 1003: Airport Firefighter Professional Qualifications, 1994 National Fire Protection Association, Quincy, Massachusetts.



NFPA 1521: Standard for Fire Department Safety Officer, 1992 National Fire Protection Association, Quincy, Massachusetts.



NFPA Fire Protection Handbook, 17th Edition, 1991 National Fire Protection Association, Quincy, Massachusetts.



IFSTA, Aircraft Rescue and Fire Fighting, 3rd Edition 1992 Fire Protection Publications, Oklahoma State University.



IFSTA, Fire Department Occupational Safety, 2nd Edition, 1991 Fire Protection Publications, Oklahoma State University.



IFSTA, Water Supplies for Fire Protection, 4th Edition, 1988 Fire Protection Publications, Oklahoma. State University



Facilities Engineering, Protection (AR 420-90), Department of the Army, Washington, D.C.



Fire Protection Program (AFR 92-1), Department of the Air Force, Washington, D.C.



NATOPS U.S. Navy Aircraft Emergency Rescue Information Manual (NAVAIR 00-80R-14-1), 

Naval Air Technical Services Facility, Philadelphia, Pennsylvania.



NATOPS U.S. Navy Aircraft Firefighting and Rescue Manual (NAVAIR 00-80R-14)



Aircraft Emergency Rescue Information (Fire Protection) T.O. 003-105E-9, 15 May 1995

Warner Robins AFB, GA



�Additional Information:



Technical Manual:  Aircraft Emergency Rescue Information (Fire Protection) (TO 00-105E-9), Department of the Air Force, Washington, D.C.



IFSTA, Private Fire Protection and Detection, 2nd Edition, 1994 Fire Protection Publications, Oklahoma State University.



NFPA 1500: Fire Department Safety and Health Programs, 1992 National Fire Protection Association, Quincy, Massachusetts.



NFPA 402  Aircraft Rescue and Fire Fighting Operational Procedures, 1996 National Fire Protection Association, Quincy, Massachusetts.



NFPA 403:  Aircraft Rescue and Fire Fighting Services at Airports, 1993 National Fire Protection Association, Quincy, Massachusetts.



NFPA 407:  Aircraft Fueling Service, 1996 National Fire Protection Association, Quincy, Massachusetts.



NFPA 409:  Standard on Aircraft Hangars, 1995 National Fire Protection Association, Quincy, Massachusetts.



NFPA 410:  Standard on Aircraft Maintenance, 1994 National Fire Protection Association, Quincy, Massachusetts.



NFPA 412:  Evaluating Aircraft Rescue and Fire Fighting Foam Equipment, 1993 National Fire Protection Association, Quincy, Massachusetts.



NFPA 414:  Standard for Aircraft Rescue and Fire Fighting Vehicles, 1995 National Fire Protection Association, Quincy, Massachusetts.



NFPA 415:  Standard on Aircraft Refueling Ramp Drainage, 1997 National Fire Protection Association, Quincy, Massachusetts.



NFPA 416:  Standard on Construction and Protection of Airport Terminal Buildings, 1995 National Fire Protection Association, Quincy, Massachusetts.



NFPA 418:  Standard on Roof-top Heliport Construction and Protection, 1995 National Fire Protection Association, Quincy, Massachusetts.



NFPA 423:  Standard for Construction and Protection of Aircraft Engine Test Facilities, 1994 National Fire Protection Association, Quincy, Massachusetts.



NFPA 424M:  Recommended Practice for Airport/Community Emergency Planning, 1996 National Fire Protection Association, Quincy, Massachusetts.



NFPA 704:  Standard System for the Identification of Fire Hazards of Materials, 1996 National Fire Protection Association, Quincy, Massachusetts.



�Instructor Tasks:



¥ Review lesson outline to ensure understanding of contents and procedures.

¥ Review references for lesson.

¥ Use additional references and your knowledge to enrich lesson outline.

¥ Select and prepare any additional audio�visual aids that may assist in the presentation of the lesson.

¥ Ensure that all equipment needed, including any audio�visual equipment, is available.

¥ Review lesson at end of session to ensure student understanding.

¥ Ensure that the topics and objectives of the lesson have been adequately covered.



�INTRODUCTION AND OBJECTIVES



I.	Greet class

II.	State purpose of the lesson

III.	Establish relation to previous and following lessons

IV.	Review NFPA 1003 objectives for this lesson

V.	Review any additional training materials for this lesson



PRESENTATION



		LESSON OUTLINE							INSTRUCTOR NOTES



3-2.2	Incident Responses

	A.	Response definition

		1.	Responding to incidents and accidents

		2.	In a timely manner, based on

			a.	Using efficient access routes

			b.	Within prescribed time allotments

		3.	Capable to perform both fire suppression and rescue

		4.	Includes responses to

			a.	Hazardous conditions

			b.	Standby operations

		5.	Locations

			a.	On airport grounds

			b.	Off airport grounds

	B.	Two major factors

		1.	Airport familiarization

			a.	Layout

			b.	Facilities

			c.	Adjacent facilities

			d.	Airport operating practices

		2.	Ability to use grid maps

			a.	Map of grounds 

			b.	Includes 5-15 mile radius from airport control 					tower

�		LESSON OUTLINE							INSTRUCTOR NOTES



	C.	Airport familiarization

		1.	Layout

			a.	Runways

				1)	A defined rectangular area at airports 						for takeoff and landing of aircraft

				2)	Runway designations

					a)	Standardized, based on FAA 							standards

					b)	Based on compass coordinates

						(1)	0¡ or 360¡: North

						(2)	180¡: South

						(3)	90¡: East

						(4)	270¡: West

						(5)	Last 0 is dropped, e.g. 								180 becomes 18

						(6)	Bearings rounded to 								nearest 10 degrees 								(e.g. 163 is labeled 16)

						(7)	Opposite end is always 								180 degrees different 								(e.g. 18 and 36 	are the 								same runway) 

						(8)	Number used defines 								approach or takeoff 								direction

						(9)	Lines under 6s and 9s 								used to avoid confusion

					c)	Parallel runways use letters 							following the number

						(1)	Left uses L

						(2)	Right uses R

	If there are three 

							runways the center 

							uses C�		LESSON OUTLINE							INSTRUCTOR NOTES



			b.	Taxiways 

				1)	Prepared surface for aircraft to taxi from 					and to runways, hangers, etc.

				2)	Taxiway designations

					a)	Not standardized, no FAA 							standards

					b)	Determined locally or by agency

					c)	May use

						(1)	Letters

						(2)	Letter and number 								combination

						(3)	Names

		2.	Lighting, markings, and signs

			a.	Work in conjunction with designations

			b.	Standard at all airports

			c.	Lights

				1)	Blue lights

					a)	Outline taxiways, ramps, and 							dispersal areas

					b)	Usually located along edges

					c)	Spaced 100 feet (30m) apart

				2)	White lights

					a)	Outline runways edges and 							centerlines

					b)	Edges spaced 200 feet (60m) 							apart

					c)	Centerlines spaced 50 feet 							(15m) apart

				3)	Green lights

					a)	Often called Òthreshold lightsÓ

					b)	Identify approach end of 							runways

�		LESSON OUTLINE							INSTRUCTOR NOTES



					c)	Usually five are spaced equal 							distances apart

					d)	Green also serves as taxiway 							centerlines

				4)	Red lights

					a)	Mark obstructions

						(1)	Runway ends

						(2)	Structures

						(3)	Construction

						(4)	Parked aircraft

						(5)	Unserviceable areas

				5)	Amber lights

					a)	Identify hold bars, or areas 							requiring permission to enter

			b.	Markings

				1)	White

					a)	Runway identification numbers

					b)	Landing zone bars

					c)	Centerline stripes

				2)	Yellow

					a)	Hold bars for taxiways

						(1)	Hold bars are stop signs

					b)	Solid line on one side, dashed 							or broken on other

					c)	Applies to all vehicles and 							aircraft

�		LESSON OUTLINE							INSTRUCTOR NOTES



					d)	If vehicle or aircraft approaches 						from solid line side, must stop

						(1)	Obtain permission or 								instructions from tower 								to move, if the airport is 							controlled

	Obtain visual clearance, 	if the airport is 	uncontrolled 

	If the approach is from dashed 

						line side, no rules apply

				3)	Other areas identified with white or 						yellow lines

					a)	Displaced runway thresholds 							with yellow chevrons or arrows

					b)	Service roads with white or 							yellow striped lines

			c	Signs

				1)	May be used in conjunction with 						markings and lighting

			D.	Response concerns related to layout

				1)	Instrument Landing Systems (ILS)

					a)	Electronic navigation system 							used by aircraft during approach 						and landing when in inclement 							weather

				2)	Bridges

				3)	Drainage system

					a)	Water runoff

					b)	Fuel

				4)	Isolation Areas

					a)	Defined in pre-plan or pre 							incident plan

					b)	Indicated on grid map

�		LESSON OUTLINE							INSTRUCTOR NOTES



				5)	General topography

					a)	Features which may affect 							response routes should be 							studied and routes should be 							planned

						(1)	Ground surfaces, such 								as marshy areas, trees, 								rocky surfaces

						(2)	Obstacles for response, 							and firefighting, should 								be minimized or moved

						(3)	Alternative routes must 								be considered (e.g. 								Òwhat ifÓ planning)

					b)	Possible or likely crash sites 							should be evaluated in 

						advance, based on:

						(1)	Air traffic regulation

						(2)	Traffic patterns

						(3)	Accident records

						(4)	Previous accident(s) 								Òlessons learnedÓ

						(5)	Type and purpose of 								aircraft using 									airport

�		LESSON OUTLINE							INSTRUCTOR NOTES



				6)	Vehicle access points

					a)	Impacts response routes and 							must be known in advance of 							response

					b)	Alternate routes must be 							investigated and marked

					c)	Areas without roads should be 							studied

					d)	Knowledge of all roads, paths, 							bridge heights, culverts, and 							viaducts, including applicable 							widths and weights

					e)	Location of strategically placed 							breakaway fences

						(1)	Gates and fence 								sections which are 								easily broken for rapid 								penetration by rescue 								and fire fighting 								equipment

						(2)	May be located at end 								of runway, along 								perimeter to allow 								access to areas outside 								airport

		3.	Facilities

			a.	Tower

				1)	Primary job is to regulate aircraft 						movement in the air and on 							airport grounds, conduct ground 						control approach and to control motor 						vehicle movement

�		LESSON OUTLINE							INSTRUCTOR NOTES



				2)	Two areas

					a)	Radar room, controlling aircraft 							in the air

					b)	Tower, controlling ground 							movement with radio or light 							signals

					c)	During emergencies route 							emergency vehicles to crash or 							hazard site, or to standby 							positions near runway

						(1)	Critical that no vehicle 								enter movement areas 								until directed by tower

						(2)	Aircraft must be made 								aware of response 								routes

				3)	If fire or emergency occurs at tower

					a)	Likelihood of electrical problems 						due to concentration of 

						electronic equipment

					b)	Forcible entry will be difficult 							because of security measures

					c)	Limited emergency egress 							points, likely to use ladder as 							secondary route of escape

			b.	Passenger facilities

				1)	Includes the terminal(s), baggage 						handling areas, storage, and jetways

�		LESSON OUTLINE							INSTRUCTOR NOTES



				2)	Life safety risk high due to heavy 

					concentration of people who may be 

					unfamiliar with the facility and 

					emergency procedures

				3)	Baggage handling areas pose increased 					fuel load risk due to concentration of 						combustible materials

				4)	Jetways, which connect aircraft to 						terminals, provide a opening for fire and 					smoke to transfer from one area to 						another

				5)	Exits and passenger flow impacted by 						access security systems

					a)	Each facility designates 							restricted areas based on needs

					b)	Emergency personnel should 							study and know the potential 							influence of security systems on 						life safety and means of egress

				6)	Fire potential not limited to any one 						likely source

			c.	Maintenance and storage facilities

				1)	Includes hangers, maintenance, air 						fright, and ordinance storage buildings

				2)	Life safety hazards

					a)	Reduced because fewer people 							operate in these areas 

					b)	Training regarding what to due 							in emergency situations

				3)	Access 

					a)	Restrictions

					b)	Security and clearances

					c)	Barriers may be in-place

�		LESSON OUTLINE							INSTRUCTOR NOTES



				4)	Often dangerous fire conditions and 						explosion hazards exist due to stored 						combustibles, flammables, hazardous 						materials, and ordinance

				5)	Fire risk include welding and cutting 						operations, painting and stripping of 						aircraft, and storage of unknown 						hazardous freight, and ordinance 						storage

					a)	Types

					b)	Building markings

					c)	Container types and markings

			d.	Fuel facilities and concerns

				1)	Includes storage tanks, distribution 						systems, tankers, and fuel drainage 						systems

				2)	Storage tanks

					a)	Are constructed of steel or 							concrete if above ground, or 							reinforced fiberglass if below 							ground

					b)	Tank Types

						(1)	Ordinary cone with roof 								permanently fixed to 								the aboveground tank

						(2)	Floating roof with a roof 							deck that floats on the 								fuel itself, moving up or 							down with the fuel level 								in the above ground 								tank
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						(3)	Lifter roof tank with roof 							that is liquid sealed and 							moves up or down with 								the vapor volume 								changes in the above 								ground tank

						(4)	Vapor dome tank with a 							flexible diaphragm in 								the hemispherical-type 								roof, moving when the 								vapor volume changes 								in this above ground 								tank

						(5)	Underground tank, 								considered the safest 								due to protection from 								the elements

					a)	All tanks require emergency 							relief valves to vent vapor 							pressure buildup during heat 							exposure

					b)	All must have vent pipes

						(1)	Allows for expansion or 								contraction of tank 								contents due to 									temperature changes

						(2)	Provides avenue of 								flammable liquid vapor 								discharge during filling

						(3)	Has a built-in arrestor to 							prevent flashback into 								the tank
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					c)	Dikes

						(1)	Provided to catch spills

						(2)	Should not be higher 								than 10 feet

						(3)	Designed to hold 								capacity of the tank 								plus ten percent, which 								is allowed for fire 								fighting agents

				1)	Distribution systems

					a)	Includes pump houses, piping, 							and transport vehicles

					b)	Pump houses

						(1)	Used to move fuel into 								distribution system

						(2)	Must be free of ignition 								sources

						(3)	Interior walls must have 							2 hour firewall rating

						(4)	At least one exterior 								wall must be designed 								for explosion relief and 								firefighter accessibility

					c)	Piping

						(1)	Normally made of steel 								or modular iron, but 								never cast iron

						(2)	Located above ground 								for above ground tanks, 							below ground for 								underground tanks
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						(3)	If piping is throughout 								airport, usually pipes 

							are below ground to 								isolate from the 								elements and 									operations

						(4)	Welded pipe joints 								recommended 									underground, may also 								have sleeves

						(5)	Pipes must be 									protected from physical 								damage, corrosion, and 							stress

					d)	Valves

						(1)	Located outside diked 								area

						(1)	Controls fuel flow into 								and out of tank

						(2)	Also located at start of 								filling system and at 								delivery points

						(3)	Often, a manual yoke 								valve

						(4)	Valves must be 								checked for operation 								periodically

					e)	Transport or transfer vehicle

						(1)	Should be designed to 								minimize spillage

						(2)	Must identify fuel being 								contained

						(3)	Must have vapor 								recovery system
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						(4)	Must have baffling

						(5)	Must be made of steel 								or aluminum

						(6)	Must bond and ground 								when transferring fuel 								into or out of its tank

				3)	Drainage system

					a)	Refer to NFPA 415: Aircraft 							Fueling Ramp Drainage

					b)	Defueling practices

						(1)	Hazardous due to 								complexity of task

						(2)	Need for positive 								grounding

						(3)	Use of flash-proof 								portable drums

					c)	Operational rules vary 								by location

			d.	Water Systems

				1)	Supply water for facilities needs

					a)	Drinking, cooking, washing, 							laundry

					b)	Sewage disposal

					c)	Heating and cooling equipment

					d)	Maintenance operations

				2)	Supply water from emergency 							operations

					a)	Capacity of system should meet 						fire protection requirements

						(1)	Based on fire flow test 								and anticipated 									emergencies
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						(2)	Test must be conducted 							regularly

						(3)	May require alternative 								systems, such as tanker 							shuttles

					b)	Hydrant lay out 

						(1)	Grid 

						(2)	Directional flow

					c)	Hydrants are color coded, 							and should be protected 

				3)	Water storage

					a)	Varies between facility and 							demand

					b)	Must be capable of meeting 							peak demand

					c)	May include above or ground 							storage and emergency 							reservoirs

		4.	Adjacent facilities

			a.	Can include most anything

				1)	Military operations restrictions

				2)	Commercial operation restrictions

			b.	Should be included in pre-planning activities 					and located on grid maps

			c.	Nearby fire stations or services should be cross-					trained to assist in the event of an emergency

		5.	Airport operating practices

			a.	Vehicle movement

	Vehicles on the flightline that are  	necessary for airport operations
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				2)	Vehicles pose a special hazard to 						aircraft and personnel

				3)	Flightline access for vehicles require 						permission by approving authority:

					a)	Instruction on flightline controls

					b)	Instruction on tower signals

					c)	Advisement of particular 							hazards

					d)	Vehicles checked prior to 							entering flightline area

			b.	Traffic controls

				1)	Two types of airports

					a)	Controlled airports with 								tower personnel who issue 							clearances, instructions, and 							information when vehicles are 							in the aircraft operating areas

					b)	Uncontrolled, those that do not 							have a staffed or operating 							control tower

				2)	Control requirements determined by 						FAA

					a)	Types of aircraft using airport

					b)	Facilities

					c)	Volume

				3)	At controlled airports

					a)	Vehicle must have a radio or 							visual contact with tower

						(1)	Radio is more reliable 								and efficient
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						(2)	All ARFF apparatus 								should have multi-								channel radios

						(3)	Mutual aid that are not 								familiar with airport or 								without radios must be 								escorted

						(4)	Vehicles must comply 								with flightline traffic 								instructions

					b)	Must get permission from tower 							prior to entering or crossing 							active runways

					c)	Light signals used in place of 							radios, which should be 								memorized

						(1)	Steady green: clear to 								proceed

						(2)	Flashing green: clear to 							proceed, watch for 								other signals

						(3)	Steady red: Stop! Do 								not proceed

						(4)	Flashing red or runway 								lights: Clear active 								runway immediately

						(5)	Flashing white: Return 								to station or starting 								point

						(5)	Alternating red/green: 								Non-specific warning, 								use extreme caution
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				4)	At uncontrolled airports

					a)	Use visual response procedures

						(1)	Cannot use procedures 								which rely on others, 								such as tower

						(2)	Response safety based 								on driver awareness of 								facilities and visibility

						(3)	Must watch and plan for 							in-bound aircraft which 								may be unaware of a 								situation

					b)	Those unfamiliar with the airport 						or without radios must be 							escorted

		6.	Standard vehicle operation procedures

			a.	Do not pass under any aircraft, unless 						absolutely necessary

				1)	If done, check for clearance

				2)	Be aware of hazardous areas

			b.	Do not back toward aircraft unless authorized 					for towing, loading, etc.

			c.	Approach with driverÕs side toward aircraft

			d.	Do not stop in front of, or drive into, path of 					moving aircraft except to guide

			e.	General rule, do not stop, park, or drive closer 					then 25 feet in front of or 200 feet from the rear 					of aircraft with operating engines

				1)	Distance from rear can range up to 						1600 feet for large aircraft at full thrust

				2)	Applies to all personnel operations

			f.	Come to complete stops before entering or 					crossing taxiways
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			g.	Except in unusual circumstances 

				1)	General purpose vehicles do not exceed 					15 m.p.h. on flightlines

				2)	Special purpose vehicles 10 m.p.h.

				3)	No vehicle should exceed  5 m.p.h. 						when operating near aircraft

			h.	Do not allow headlights to reduce aircraft crew 					visibility

				1)	May need to use low beams, parking 						lights, or special reflectors/lamps

			i.	Vehicles on flightlines are a major source of 					foreign objects

				1)	Can damage aircraft tires 

				2)	Can be sucked into enginesÑresulting 						in potential disaster

				3)	Other hazards

	B.	Grid maps

		1.	Maps which describe an area with a five to 15 nautical 				mile radius of the control tower and include a defined 				grid

			a.	Have either:

				1)	Azimuth bearings (polar coordinates)

					a)	Locations more readily 								approximated as related to 							other landmarks

				2)	Rectangle coordinates

					a)	Simple grid which others have 							on their map

					b)	Usually an alpha-numeric grid
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			b.	May be either:

				1)	Standard map

				2)	Large scale commercial map

				3)	Modified outline map

				4)	Aerial photo, with superimposed grid

			c.	Are commonly read left to right - bottom to top

		2.	Each airport has a unique grid map and is responsible to 			instruct ARFF personnel

		3.	Maps are kept in the communications center and on 				crash rescue vehicles

			a.	ARFF personnel must know location of map for 					ready access

			b.	Maps must be continuously checked and kept 					up-to-date

			c.	All maps must be replaced when updated

		4.	Grid maps include

			a.	Traffic patterns and control zones

			b.	Standard symbols for wooded areas, streams, 					lakes, marshes, and ground surfaces

			c.	Runways, taxiways, access ramps, aircraft 					parking areas, and vehicle access areas

			d.	Should include, as a result of a pre fire plan

				1)	Landmarks

				2)	Bridges

				3)	Bodies of water

				4)	All roads and other access / egress 						points

				5)	Drainage systems

				6)	Fuel systems

			e.	Aircraft arresting and emergency barriers

			f.	Emergency egress and isolation points

			g.	Buildings and their occupancy types or use

		5.	ARFF personnel have responsibility to insure nearby 				stations have copy of map and are trained in its use
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		6.	The grid maps serve as the locator system which ties 				together operations of groups who have a responsibility 				in the event of an aircraft or airport incident

		7.	EMS personnel who respond, tower personnel, and 				other organizations with legitimate interest should have 				updated copies of the grid maps

			a.	Airport authority determines policy on who can 					update and distribute grid maps

		8.	When an incident occurs, the location of the scene 				should always be described in terms of the grid, as well 				as landmarks, to facilitate the shortest possible response

			a.	For ARFF operations

			b.	For mutual aid units



�REVIEW 



I.	Discuss key lesson points.

II.	Ask questions on the material covered.

III.	Review material that may be unclear.

IV.	Administer test or quiz.

V.	Critique test or quiz.



SUMMARY



I.	Summarize what has been covered.

II.	Relate what has been covered to the next lesson



�DOD FIREFIGHTER CERTIFICATION SYSTEM



LESSON PLAN 3



Personnel Classification:	ARFF



Subject:		Aircraft Familiarization



NFPA 1003 Objectives 



	3-2.3* 

	3-3.1.1



Training Materials/Equipment:



Classroom, chalkboard or equivalent, examples of technical specifications for aircraft, samples or chart for symbol coding of conduit



References:



NFPA 1003: Airport Firefighter Professional Qualifications, 1994 National Fire Protection Association, Quincy, Massachusetts.



NFPA Fire Protection Handbook, 17th Edition, 1991 National Fire Protection Association, Quincy, Massachusetts.



IFSTA, Aircraft Rescue and Fire Fighting, 3rd Edition 1992 Fire Protection Publications, Oklahoma State University.



IFSTA, Fire Department Occupational Safety, 2nd Edition, 1991 Fire Protection Publications, Oklahoma State University.



Fire Protection Program (AFR 92-1), Department of the Air Force, Washington, D.C.



NATOPS U.S. Navy Aircraft Emergency Rescue Information Manual (NAVAIR 00-80R-14-1), 

Naval Air Technical Services Facility, Philadelphia, Pennsylvania.



NATOPS U.S. Navy Aircraft Firefighting and Rescue Manual (NAVAIR 00-80R-14)



Aircraft Emergency Rescue Information (Fire Protection) T.O. 003-105E-9, 15 May 1995

Warner Robins AFB, GA



�Additional Information:





IFSTA, Essentials of Fire Fighting, 3rd Edition, 1992, Fire Protection Publications, Oklahoma State University.



NFPA 1500: Fire Department Safety and Health Programs, 1992 National Fire Protection Association, Quincy, Massachusetts.



NFPA 403:  Aircraft Rescue and Fire Fighting Services at Airports, 1993 National Fire Protection Association, Quincy, Massachusetts.



NFPA 407:  Aircraft Fueling Service, 1996 National Fire Protection Association, Quincy, Massachusetts.



NFPA 412:  Evaluating Aircraft Rescue and Fire Fighting Foam Equipment, 1993 National Fire Protection Association, Quincy, Massachusetts.



NFPA 704:  Standard System for the Identification of Fire Hazards of Materials, 1996 National Fire Protection Association, Quincy, Massachusetts.



Technical Manual:  Aircraft Emergency Rescue Information (Fire Protection) (TO 00-105E-9), Department of the Air Force, Washington, D.C.

�Instructor Tasks:



¥ Review lesson outline to ensure understanding of contents and procedures.

¥ Review references for lesson.

¥ Use additional references and your knowledge to enrich lesson outline.

¥ Select and prepare any additional audio�visual aids that may assist in the presentation of the lesson.

¥ Ensure that all equipment needed, including any audio�visual equipment, is available.

¥ Review lesson at end of session to ensure student understanding.

¥ Ensure that the topics and objectives of the lesson have been adequately covered.



��INTRODUCTION AND OBJECTIVES



I.	Greet class

II.	State purpose of the lesson

III.	Establish relation to previous and following lessons

IV.	Review NFPA 1003 objectives for this lesson

V.	Review any additional training materials for this lesson



PRESENTATION
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3-2.3 & 3-3.1.1 	Aircraft

Categories of aircraft based on size, intended purpose, number and types of engines, and passenger capacity

Aircraft can fall into more than one category based on intended use

Examples

Helicopters, personnel or attack

DC-10, used for carrying passengers in commercial and fuel/cargo in military operations

Three common categorizations

General aviation

Includes pleasure, training, and business aircraft

Usually hold fewer than 12 passengers; though larger aircraft are often used in business

Commercial aviation

Includes airline, commuter, cargo, and fire fighting aircraft

Generally have passenger capacity greater than 20

Usually operated by certified air carriers

Commuter aircraft have passenger capacity of 60 persons or less

Some commercial aircraft carry both passengers and cargo, called ÒcombiesÓ��Freight-hauling, or cargo, aircraft are similar to passenger aircraft but donÕt have seats for passengers

Military

Includes attack, cargo, fighter, bomber, trainer, and special-mission aircraft

Function or mission is designated with a prefix letter (e.g. F-16)

Used to standardize designation of all military aircraft

Useful for fire fighting operations because personnel are alerted to potential hazards, ordnance and number of crew on-board

Designations include

A	attack

B	bomber

C	cargo/passenger

E	special electronic 

F	fighter

H	helicopter

K	refueling tanker

O	observation

P	patrol

R	reconnaissance

S	surveillance

T	trainer

U	utility

V	vertical takeoff and

	landing

X	experimental or 

	research

�Military aircraft must be constructed stronger than comparable general aviation aircraft, because of

High altitude needs

High speeds

Complex instrumentation

Armament requirements

Jet-powered usually carry a limited number of crew and may have explosive ejection systems and armaments

Helicopters

Types

Includes any rotary-wing aircraft ranging from small to large

Single seat to 50 passenger aircraft

Some capable of carrying loads over 10 tons

Used for taxi services, by corporations for transport, military transport, special operations, and rescueÑto name a few

Design characteristics

Refer to technical specification examples

May have piston engines or gas turbines

Fuel capacities ranging from 70 to 1,000 gallons

Fuel tank locations

Under cargo floor

Aft section inside the cabin

Attached on the outside of the aircraft

Two rotors on most helicopters

Main, which provides lift and directional motion

Tail, which provides rudder functions

May be constructed of aluminum, magnesium, titanium, and compositesÑsimilar to other aircraft

�Special concerns

Design issues

Exposed fuel tanks significantly increase fire hazard

Crash sites

Exposure fires

Moving, exposed rotors

Life endangering 

Blowing object dangers

Main rotor dip (to within four feet of the ground)

General use issues

General and commercial helicopters pose standard risk to ARFF personnel

Cargo helicopters pose common hazardous materials and fuel load risk to ARFF personnel

Military helicopters may be loaded with explosives, hazardous materials, ammunition, weapons, and auxiliary fuel

ARFF approach requirements

Never approach until in sight of and signaled by the pilot, unless it is in crash circumstances

Clear landing pads within 50+ feet of the helipad

Approach in a crouching manner

Carry tools horizontally, and below waist  never upright or over the shoulder

Approach only on downhill or down slope side, to gain extra clearance from rotor provided fuel is not flowing in this direction

�Never approach from tail rotor area or rear of aircraft, the tail rotor is difficult to see and operates at high rpm

Wear full protective clothing

Secure all loose clothing items

To not touch bubble or any of the aircraft (movement) controlling parts

Keep pad clear of all loose articles or debris which can be blow around from rotor wash and possibly into rotor(s)

Approach fire hazards with an eye toward fuel tanks and hot exhaust manifolds, with additional consideration for other special hazards

If helicopter is landing, protect eyes and self from rotor down draft (wash) debris

Directing landings

Always stand with back towards the wind and arms outstretched towards helipad or landing site

If directing with radio, do not use instructions which require a pilot responseÑtheir hands are busy

General and commercial aviation aircraft

Types

Single-engine propeller-driven aircraft

Commonly used for pleasure, training, and in corporate fleets

Usually carries fewer than six people

Light metal or fabric over metal frame construction

�Two-engine propeller-driven aircraft

Commonly used for business, commuter airline operations, training, and as air taxis

Passenger loads up to 60 persons

Construction varies from light weight materials to heavier construction for pressurized flights

Four-engine propeller-driven aircraft

Commonly used for commercial flights, including cross-county services and cargo transport

Passenger loads above 60

Can carry heavy loads

Construction is heavier than that of lighter craft

Turbo-driven aircraft, commonly called ÒturbopropsÓ

May be twin- or multi-engine

Uses same as for propeller-driven aircraft

Jet-powered aircraft

Single engine aircraft (F-16)

Twin- and multi-engine used for passenger airline and business services, cargo transport, and special military operations

Construction based on weight, pressurization requirements, and intended use

Often makes extensive use of magnesium and titanium at stress points, in skin, and for the super-structure

�Military aircraft have higher performance requirements, thus heavier construction

General aircraft design components

EnginesÑThree common types

Internal combustion reciprocating engines

The original aircraft power plants

Cylinders may be configured around a central crankshaft, called the radial engine, or in horizontally opposed arrangement

Power from crankshaft is transmitted to the propeller

Engine is similar in design to the automobile engine, except it is air cooled; which significantly reduces the weight of the block

Use a relatively large amount of oil, thus have to have a large oil reserve tank near the engine

Engines rate up to 400 horsepower, can weigh up to 3,500 pounds

�Used primarily in general aviation

Light weight single-engine aircraft, up to six persons

May be used in twin- or multi-engine for commercial and military aviation

Turboprop engines

Propeller geared to and driven by a small turbo-jet engine, containing a turbine

Cylindrical shaped engine nacelle and large single exhaust are visually different from the piston engine

May be used for single, twin, or multi-engine aircraft

Used for aircraft which fly at higher altitudes and speed or for weight management

Jet engines

Produce thrust from air drawn into the front section, compression of the air, mixing fuel, ignition, and then expelled out the tail pipe

Engine consist of compressor section at front, burner section behind the compression area, and turbine section at rear of engine

�Air enters the compressor section and is compressed by the turbine blades

Fuel is injected in the burner cans, the next step after compression

The gas volume is expanded upon ignition, which is continuous; producing thrust

The super-heated air is exhausted at the rear of the engine

Exiting air also serves to rotate the front turbine via a common shaft

The fuel, hydraulic, and oil pump, as well as the generator are all attached to the common shaft

Compressed air from the compressor section can be bled off to provide for cabin pressurization and air conditioning, and for deicing the engine intakes and wings

Aircraft using jet engines vary widely, from small to large; from single pilot aircraft to 500 passenger wide-bodies

Refer to example technical specifications

�Structural materials

Material composition can affect fire fighting operations and tactical decisions

Common materials

Aluminum and aluminum alloys

Are lightweight

Cast into component parts

Sheets can serve as aircraft skin

Can be used to form channels for frame, spars, and stiffeners

Does not withstand heat (melts at approximately 1200 degrees F)

Duralumin is a trademarked aluminum that is heat treated and is slightly stronger

Steel

Used where stress and heat tolerance is critical

Often used in engine components

Weight is much higher than most other aircraft materials

Very difficult to melt or burn (2500¡F range), weakens at lower temperatures

�Magnesium and magnesium alloys

Both strong and lightweight

Used for landing gear, wheel construction, cover plates, and engine parts

Generally used where forcible entry WILL NOT be required

Solid magnesium products are difficult to ignite, however, burn intensely once ignited

Cannot be easily be extinguished

Breaks down water into its elements (Hydrogen and Oxygen) 

Titanium

A metallic element

Used to reinforce the aircraft skin, protect the aircraft skin from heat (e.g. hot exhaust), and for internal engine parts (e.g. turbine blades)

Similar to magnesium in its burning characteristic, but much higher ignition temperature

�Composites

Widely used in construction

Includes Kevlar epoxy, Kevlar graphite, carbon epoxy, fiberglass, and graphite epoxy

New composites developed daily

Used for flight control surfaces (e.g. elevators, ailerons, rudders), engine cowls, landing gear doors, cargo compartment linings, deck floor panels, etc.

Burning characteristics differ for various composites

Wood

Usually used in combination with tubular steel framing

Common in older aircraft for construction of component parts

Conduit

Definition: tubing, hoses or piping used to house system components or to carry fluids

Standardized three part coding system devised to aid in identification

Color coding

For visual identification at a distance�

Labels

Written description, for color blind and if fire has made the colors indistinguishable

Symbols

Used for confirmation, for non-English personnel, and to aid response personnel if colors and labels are not visible

Are internationally recognized

Firefighter should know the codes to facilitate safety and operational goals; miss-identifying the codes can be very dangerous

Colors used

Insignia red

Aircraft gray

International orange

Green

Blue

Yellow

Brown

Specific conduits and their color codes/symbols

Fuel

Red

Show symbol

Breathing oxygen

Green

Show symbol

�Compressed gas

Orange

Show symbol

Coolant

Blue

Show symbol

Lubrication

Yellow

Show symbol

De-icing

Gray

Show symbol

Fire protection

Brown

Show symbol

Rocket fuel

Red, Gray

Show symbol

Rocket oxidizer

Green, Gray

Show symbol

Rocket catalyst

Yellow, Green

Show symbol

Hydraulic system

Blue, Yellow

Show symbol

Pneumatic

Orange, Blue

Show symbol

Electrical conduit

Brown, Orange

Show symbol

�Solvent

Blue, Brown

Show symbol

Mono-propellant

Yellow, Orange

Show symbol

Inert

Orange, Green

Show symbol

Water injection system

Red, Gray, Red

Show symbol

Instrument air

Orange, Gray

Show symbol

Air condition

Brown, Gray

Show symbol

Warning

White

Show symbol

Fuel system

Is the largest system in the aircraft

Includes all fuel tanks and fuel distribution components

Located throughout the aircraft

Hazardous to firefighters because of the general flammable or combustible nature of the fuels

�Fuel tanks

Locations

Can be integral to the fuselage, wings, or tail, or

Mounted externally, or

Have both integral and external tanks

Integral tanks

Formed from sealing the wing or tail, may have a bladder

Many aircraft store fuel in the center wing section where it passes through the fuselage, the strongest section of the fuselage because its protected by the box structureÑhowever are within the interior of the aircraft

Aircraft which fly great distances may use a double walled tank in the wings, meaning limited structural protection

Firefighters can anticipate wing tanks 

Fuel tanks can hold from 30 to 60,000 gallons

�External tanks

Usually used for auxiliary fuel

Fuel in auxiliary tanks consumed first, to reduce weight and can be jettisoned on some military aircraft to increase speed and maneuverability or during emergencies

Auxiliary tanks can hold from 30 to 2000 gallons of fuel, depending on aircraft size and objective

Regardless of location, fuel tank inspection for leaks is critical component of ARFF job

Any leak can be hazardous, even if away from the cabin

Crash-resistant fuel tanks, which have self-seal fittings and automatic shutoffs, are in limited use

�Fuel tank filling designs

Gravity fill, usually on top of wings and filled from tanker trucks

Pressure fill, a system of interconnected tanks with valves which direct the incoming fuel as individual tanks become filled; may have more then one refueling connecting point; refueled from a tank truck or fuel service truck (which is connected to a hydrant linked to a subsurface fuel distribution system)

Fuel tanks are fitted with vents to release vapors resulting from expansion and contraction

Distribution system

Comprised of fuel lines, control valves, and pumps

Fuel lines

Vary in size from 1/8 inch to four inches in diameter

Constructed of metal tubing or flexible piping

Pressures from 4 to 40 psi, controlled by pumps

�Are usually rigid

Subject to shearing, crimping, and bendingÑthus potential for rupture

Long lines through aircraft when tail mounted engines

Control valves

Regulate pressure

Route fuel

May control leaks, if a auto-shutoff valve

Include petcocks, used to drain out water and sediment from tanks

Aircraft fuels: Three main types

Aviation gasoline (AVGAS)

Higher octane (100 to 140 octane) than automobile fuel, but otherwise the same

Flash point of approximately Ð50¡F

Flammability or Explosive Limits of 1% to 7%

Auto-ignition temperatures from 825¡F to 960¡F

Flame spread rate from 700 to 800 feet per minute, or about 12 feet per second

�JetÐA, also called JPÐ5

Kerosene grade fuel

Flash point of approximately 145¡F depending on mix

Flammability or Explosive Limits between just under 1% to 5%

Auto-ignition temperatures from 440¡F to 475¡F

Flame spread rate less than 100 feet per minute, much slower than AVGAS

JetÐB, also called JPÐ4

Kerosene & Gasoline mix

Flash point of approximately Ð10¡F to 30¡F depending on mix

Flammability or Explosive Limits between 1% and 7%

Auto-ignition temperatures from 470¡F to 480¡F

Flame spread rate less than 700 to 800 feet per minute, nearly same as AVGAS

�Once flash point is reached, JP-5 is more dangerous AVGAS

Reason, as a fuelÕs flash point increases, its ignition temperature decreases

Spills on the airport surface subjected to higher heat than ambient temperatures, possibly from 25¡F to 45¡F higher; thus ambient temperatures of 85¡F or higher should signal caution to ARFF responding to JPÐ5 spills

Hydraulic systems

Hydraulics drive equipment such as landing gear, and flaps	

Includes hydraulic fluid reservoir, electric or engine driven pumps, appliances, accumulators, and tubing

Pressure pump moves fluid throughout the system, at operating pressures of 3000 psi or higher

Accumulators store fluid under pressure, then used to drive equipment

Accumulators store fluid under pressure even after the engines are shut down

�Cutting a pressurized line is very hazardous

Mist of fluid is released, sometimes in atomized state

Extreme fire hazard, producing torch effect from leak or explosion

Fluids are frequently toxic

Synthetic hydrocarbon hydraulic fluids are frequently used and present a reduced fire hazard, but are still toxic and capable of ignition

Flash point twice that of non-synthetics

Flame spread rate slower 

Electrical system

Can use both AC and DC current

Light aircraft operate on 12 or 24 volt DC

Large aircraft operate on 24/28 volt DC and 110/115 volt AC

Electrical system is extensive, operating lights, electronic equipment, pumps, armament systems, warning systems, and many other devices

Aircraft Batteries

Two types, lead acid and nickel cadmium

Operate on same design principles as automobile batteries

Voltage usually 12 to 30 volts

Small capacity saves weight, often one third that of the average automobile battery

�Both types produce hydrogen gas, very flammable, when charging

Lead acid batteries use sulfuric acid and distilled water, which is corrosive and will burn skin

Nickel-cadmium use potassium hydroxide as electrolyte, a strong caustic and corrosive

Will not leak if aircraft is upside down

Require greater attention and care due to operating conditions and risk

Most aircraft batteries have quick disconnects

One turn of cable terminal will disconnect, or connect, cable and battery

Often a small hand wheel

Oxygen system

Present on all aircraft engaged in high-altitude operations

Oxygen presents hazard of dramatically intensifying a fire

Oxygen enriched atmospheres are capable of exploding into flames

System may include stored gaseous or liquid oxygen or have a chemically generated oxygen system

�Chemically generated oxygen systems are common in large passenger aircraft

System produces substantial amounts of heat due to exothermic reaction

Once activated, cannot be stopped until chemical is depleted

System integrity is critical, explosions often result from failed systems

Older aircraft use pressurized oxygen storage cylinders located throughout the aircraft 

Green is frequently used to indicate contents; though color code is NOT universal

Cylinders capable of rupture or valve problems

Displaced cylinders should be left alone, unless necessary to move for rescue efforts

Liquid oxygen (LOX)

Primarily used by military

Light blue in color, and transparent

Boiling point of Ð297¡F

Capable of producing severe frostbite type burns if it comes in contact with skin

�Not flammable, however, forms combustible or explosive mixture if in contact with organic materials

Very shock sensitive

Spills on asphalt can result in explosion from merely walking, dropping items, or driving over the surface

Must wait until LOX has dissipated before encroaching on spill area

LOX leaks can sometimes be controlled by spraying with water, which then freezes and forms a ice plug

Caution must be maintained not to spread ignitable mixtures to ignition source

Better, when possible, to allow vapors to evaporate into the air

Common ARFF agents, such as foam, do not reduce oxygen leak supported fires due to the self-supplying oxygen source

�Fire protection system

Includes pressurized containers, tubing, nozzles, and electrical or mechanical actuating/controlling devices

Can be activated by aircrew

Many different extinguishing agents are used

Type and quantity differ based on aircraft and intended use

Systems may have a heat-activated fire extinguisher coupled with an audible alarm, such as in a lavatory aboard commercial aircraft

Emergency Egress systems

Used for evacuation and rescue

Doors

Most used for normal operations to enter and exit the aircraft and load or unload cargo

Emergency exit doors can be located above the wings

On large aircraft, door is big enough for firefighter in PPE to pass through

On smaller aircraft, opening is not large enough to pass through in PPE, but can serve as a point to place hand-lines 

�Opening latch based on simple mechanisms, most have an exterior emergency latch release to allow the door to be removed, or to fall away from the aircraft

Small aircraft

May have doors on one or both sides of the fuselage

Commuter aircraft

Often have doors with built-in steps

Hinge down

Large passenger aircraft, cargo, and high-altitude aircraft

Doors larger on outside than inside, they taper

Used due to pressurization of aircraft

Always open outward, and usually forward

Ladders must be placed on opposite side from hinges

Wide bodied aircraft

Doors sometimes retract upwards, into the overhead

Are NOT hinged

Are assisted by compressed air or springs

NOT USED in Boeing 747s

�Hatches

May be placed on either side of larger aircraft

Sometimes placed on the top of aircraft

Released with an operating handle

Windows

Provide an egress route, in the cockpit area, where there is a sliding window 

Most windows designed for emergency use have releases on both the inside and outside

Most open toward the interior

Used for rescue and ventilation

Slides

Common to commercial aircraft, somewhat uncommon on military aircraft

Inflate either when emergency door release is activated or manually by pulling an inflation handle

Can be over the wing or from a door

Many designed to serve as a raft, if needed

Deployed with an explosive force, requiring use of care and concern for ARFF personnel opening doors from the outside

Once deployed, slides must be held secure from high winds

�Cut-in areas

Used for physically cutting through the skin to gain access

Last resort if other access points are inoperable

Military aircraft have distinctive identification points that say ÒCUT HERE FOR EMERGENCY RESCUEÓ

Civilian aircraft may have cut-in marks to indicate where access is most easily afforded

Civilian aircraft are no longer required to have cut-ins by FAA

Marking colors can vary

Track lighting on floor

FAA requires commercial airlines to have lighting which furthers passengerÕs ability to locate emergency exits

Installed on the floor or at base of the seats

White leads to red, indicating the exit point

Exit signs must be placed at floor level, no higher than 13 inches off the floor, at each exit point

�Data recording system

Very important to accident reconstruction

Frequently referred to as the ÒBlack BoxÓ

Two types of recorders

Flight Date Recorder (FDR)

Cockpit Voice Recorder (CVR)

Neither unit is black, often metal

At accident sites, should be left in place unless in imminent danger of being destroyed

Special aircraft approach concerns

Propeller driven

Generally safe to approach from rear of the aircraft; though prop wake may contain airborne debris

Difficult to see operating blades

Frontal approach dangerous as aircraft may unexpectedly move forward

If engine has stopped, DO NOT move propeller; action can restart the engine

Some aircraft, especially military, have propeller warning stripes, which indicate the location of the propeller

Danger areas extend from 15 feet in all directions to 100 feet behind an rotating propeller operating at high rpms

Hot engine exhaust presents special hazard for turboprop aircraft, with the safe distance at 100 feet behind engine

�Jet engine driven

Exhaust or blast of superheated air may approach velocities of 300 mph

Hazardous for personnel operating in area

Can blow small and large objects a considerable distance

All personnel should avoid exhaust areas during approach

Suction is created by large jet engines

Personnel should not approach the front of an operating engine

Should stay at least 30 feet away from the front and sides

Engine can suck up smaller items

Engines can continue to run after an accident, if fuel pump is not shut-off

Heat retained after shut-down can ignite flammable liquid spills or leaks up to 20 minutes after shut-down

Additional hazard, rotating engine blades can draw in vapors from a leak or spill and ignite

�Safe distances behind aircraft

Jumbo Jet size aircraft

Thrust from 25,000 lbs. to 55,000 lbs.

Ground idle blast danger zone is 250 feet wide and 600 feet from tail section

Takeoff thrust blast danger zone is 275 feet wide and 1600 feet from tail section

Medium size jet aircraft

Thrust from 10,000 lbs. to 25,000 lbs.

Ground idle blast danger zone is 150 feet wide and 450 feet from tail section

Takeoff thrust blast danger zone is 150 feet wide and 1200 feet from tail section

Executive jet size aircraft

Thrust up to 10,000 lbs.

Ground idle blast danger zone is 80 feet wide and 200 feet from tail section

Takeoff thrust blast danger zone is 80 feet wide and 500 feet from tail section

�Incident management issues

Passenger aircraft

Approach requirements

As if engines operating

Look for fuel spills and pools

Use aircraft pre-fire plan and Technical Order

Tactical issues

Location of passengers and crew, considering aircraft type and purpose

Location and operation of emergency egress routes

Types of fuel and level of fill

Location of batteries, shut off, and APU shut-off

Be alert of problems associated with APU shut-down, especially the disabling of fire protection systems

Isolate fuel and engine master switches

Isolate oxygen valves and control or manage

Pin landing gear, if applicable

�Cargo aircraft

Approach requirements

Same approach tactics as passenger aircraft

Attempt to get cargo information

Tactical issues

Unknown content hazards

Same as passenger aircraft

Military aircraft

Types and design characteristics

a.		Consult the following publications

NATOPS U.S. Navy Aircraft Firefighting and Rescue Manual (NAVAIR 00-80R-14). 1 May 1988, Naval Air Technical Services, Philadelphia, Pennsylvania.

Aircraft Emergency Rescue Information(Fire Protection) T.O. 003-105E-915 May 1995 Warner Robins AFB, GA

General Differences

Many military aircraft have ejection seats, requiring special attention

Ordinance is frequent and common to fighter, attack, bomber, and some special purpose aircraft

Skin is most often stronger by design, making forcible entry more difficult

�Hydrazine, a hypergolic fuel, is used on some aircraft for the auxiliary (emergency) power unit (F-16)

Hypergolics are substances that ignite spontaneously on contact with each other

Used when a reliable and rapid way to obtain emergency electrical and hydraulic power is needed

Smells like ammonia and is toxic, can be absorbed through the skin

Always wear full PPE in proximity

Short exposure can have serious effect on breathing and nervous system

Is a strong reducing agent

Auto ignition can occur if Hydrazine is absorbed in cotton, rags, etc.

Fighter and attack aircraft have a canopy

Helicopters may have weapons

Hazardous cargo is frequent

Special incident concerns

Design issues

Canopy jettison devices

Canopies are acrylic or similar plastic covers over metal framework which encloses the cockpit

�Three general types

Clamshell (common)

Sliding (common)

Hinge

Normal operation

Pneumatic, electrical, hydraulic assist or manual open / close 

Powered canopies can be opened manually, but usually requires canopy strut

Aircraft with ejection seats usually have external means to jettison the canopy

Jettison device used to cast off canopy

Involves an explosive cartridge or rocket-powered device, usually canopy removers are gas-pressured telescoping devices based on rapidly expanding gas upon firing

Can ignite fuel spills

Used ONLY primary and secondary opening methods fail

�Know how to manually jettison the canopy for each aircraft

Remember, canopy can fall back on aircraft after being jettisoned

Ejection seats

Used to rapidly remove the crew when in danger

Extremely dangerous to fire and rescue personnel

If canopy is jettisoned, ejection system is primed or cocked in preparation for crew member to eject

Components

Initiators

Rotary actuators

Thrusters

Explosive squibs

Seat catapults

Some fire one or two seats; some complete modules

Some can fire while on the ground (called zero-zero systems), others require removal of a hatch

Capable of sending a 300 lb. person or object at 60 feet per second

Can be activated by pulling up on an arm rest, pulling a handle between the crewÕs legs, or by pulling a face curtain depending on the make and model of the seat

�Most have ground safety features which enable personnel to work in the area of the system

To safety an ejection seat can require, depending on the manufacture, model, and modifications

Inserting safety pins at various, specified locations

Cutting certain catapult hose lines

The movement of a disarming lever to the correct position, sometimes employing a Òhead knockerÓ

Some military aircraft have escape hatches on top of the fuselage, some have chutes, (e.g. CÐ5, CÐ9, KCÐ10), some have ladders

Most all have fire extinguishers to protect the engine, often nitrogen or Halon 1301

Systems are activated by pulling a T-handle in the cockpit

Usually shut down the fuel supply and electrical when activated

Most are Òone shotÓ systems

Extensive fire protection systems are on some military aircraft, and monitored in the cockpit

�Weapons and weapon systems

Military aircraft are the largest carrier of weapons in the world

Carry a broad range of weapons and explosives

Various forms of armaments, including bombs, missiles, ammunition, pyrotechnics, and rockets

Unless externally carried, firefighter has no way of knowing what, if any, weapons are on board

General guideline for weapon locations

Fighter: on wings, inside or along fuselage

Bomber: under wings and in bomb bay area

Cargo: Fore or aft in fuselage

Helicopters: Side and fore of fuselage

�High explosives

Not a specific weapon, but present in many weapons

Two types

Pressed: Installed by pressing the container (e.g. bomb case) and can detonate or deflagrate due to heat exposure

Cast: Poured into casing by manufacture and becomes extremely hazardous and shock sensitive if the case is opened for any reason, the explosive melts, runs out, and re-solidifies

DO NOT APPROACH, let EOD handle

Ammunition

Common for fighter and bomber aircraft

Will Òcook offÓ or react violently when in a fire

Gun locations

Fighter and attack have guns in the nose or on a centerline pod

Bombers have guns in the tail section

Approach from 45¡ angle off the nose or tail, watching not to go under wing ordnance

�Pyrotechnics

Four general classes

Signaling

Smoke screening

Incendiary

Illuminating

Mixtures of oxidizing agents and combustible materials

Ignites readily and is difficult to extinguish

Illuminating devices contain white phosphorous and can produce millions of candlepower when ignited

Locations of pyrotechnics are not standard

Rockets and Missiles

Self-powered weapons

Rockets must be aimed and fired

Missiles have guidance systems

Consist of explosive or inert head, stabilization means, usually a fuse device, explosive filler and motor

Various sizes and types based on purpose

Usually carried on wing tips, underside, and in pods on exterior, and also in internal bays

Bombers can carry cruise missiles in both internal and external mounts

�Bombs

Include high explosive (conventional), fragmentation, armor piercing, photo-flash, chemical, fire (gasoline gel), and smoke

Many different sizes and shapes

Most are gravity bombs, they fall to target

Some have parachute-ejection controls, some let out smaller bomblets

Water is agent of choice for cooling; foam will entrap heat

Nuclear weapons

Generally restricted to installations; aircraft usually do not fly loaded until war or mission assignment

Resemble conventional bombs

Various thicknessÕ which may break or not, depending on impact

Most contain high explosive

Minor radiological hazards exist regardless of type

Common aircraft used to carry nuclear weapons

Fighters 

Bombers

Large and medium cargo aircraft

Helicopters

Any aircraft can carry

�Usually contained in a special weapons container connected to the aircraft structure

Sympathetic detonation can occur during a crash, detonating other weapons or warheads within 300 feet

Fire Fighting Practices

Conventional method for aircraft without ordinance or hazardous cargo

If ordinance is present, it may be expected to detonate in 45 seconds to 4 or 5 minutes. Use caution with all ordinance							Changed

Should quickly knock down fire and cool ordinance or weapons

If rescue underway, apply large amounts of water until completed, then back out

If no rescue activities

Withdraw to 2000+ feet

Apply foam which insulates against heat, only when directed

The armament danger zone is 1000 yards in front of and behind aircraft

�Emergency shut down procedures

Varies with type of aircraft, must know the aircraft or have technical data to be effective

Common procedure is to pull back throttles to off position, which usually requires

Lifting the handle past a detent

Activating the fire-control system, if available

Shutting down the batteries

Some aircraft may require APUs and fuel switches to be shut off

Must be done before shutting down other systems

Will activate if not shut down first

Aircraft familiarization is critical to the effective operations of the fire and rescue team

Because aircraft and systems vary greatly, study aircraft which use your airport

Read Technical Orders and use pre-fire plans 



NATOPS U.S. Navy Aircraft Firefighting and Rescue 

Manual (NAVAIR 00-80R-14).

May 1988, Naval Air Technical Services, 

Philadelphia, Pennsylvania.



Aircraft Emergency Rescue Information

(Fire Protection)

003-105E-9

May 1995

Warner Robins AFB, GA



		2.		Practice with aircraft systems, shut-down operations, and 				any ejection device which may be encountered



��REVIEW 



I.	Discuss key lesson points.

II.	Ask questions on the material covered.

III.	Review material that may be unclear.

IV.	Administer test or quiz.

V.	Critique test or quiz.



SUMMARY



I.	Summarize what has been covered.

II.	Relate what has been covered to the next lesson.



�DOD FIREFIGHTER CERTIFICATION SYSTEM



LESSON PLAN 4



Personnel Classification:	ARFF



Subject:		Personal Protective Equipment



NFPA 1003 Objectives 

	3-2.1*

	3-3.1.1*

Denotes part of the identified NFPA Duty or job performance requirement statement is addressed, other parts are addressed in other lesson plan(s).



Training Materials/Equipment:



Classroom, chalkboard or equivalent, examples of various personal protective clothing, self-contained breathing apparatus and personal alert safety systems.



References



NFPA 1003: Airport Firefighter Professional Qualifications, 1994 National Fire Protection Association, Quincy, Massachusetts.



NFPA 1982: Standard on Personal Alert Safety Systems for Firefighters, 1993 National Fire Protection Association, Quincy, Massachusetts



NFPA 402M:  Aircraft Rescue and Fire Fighting Operational Procedures, 1996 National Fire Protection Association, Quincy, Massachusetts.



IFSTA, Aircraft Fire Protection and Rescue Procedures, 2nd Edition, 1992, Fire Protection 

Publications, Oklahoma State University



IFSTA, Essentials of Fire Fighting, 3rd Edition, 1992, Fire Protection Publications, Oklahoma State University.



IFSTA, Fire Department Occupational Safety, 2nd Edition, 1991 Oklahoma State University



Fire Protection Program (AFR 92-1), Department of the Air Force, Washington, D.C.



NATOPS U.S. Navy Aircraft Emergency Rescue Information Manual (NAVAIR 00-80R-14-1), 

Naval Air Technical Services Facility, Philadelphia, Pennsylvania.



NATOPS U.S. Navy Aircraft Firefighting and Rescue Manual (NAVAIR 00-80R-14)



Aircraft Emergency Rescue Information (Fire Protection) T.O. 003-105E-9, 15 May 1995

	Warner Robins AFB, GA



�Additional Information:



NFPA 1500: Fire Department Safety and Health Programs, 1992 National Fire Protection Association, Quincy, Massachusetts.



IFSTA Firefighter Video Tapes on SCBA and Firefighter Series, Fire Protection Publications, Oklahoma State University.



�Instructor Tasks:



Review lesson outline to ensure understanding of contents and procedures.

Review references for lesson.

Use additional references and your knowledge to enrich lesson outline.

Select and prepare any additional audio�visual aids that may assist in the presentation of the lesson.

Ensure that all equipment needed, including any audio�visual equipment, is available.

Review lesson at end of session to ensure student understanding.

Ensure that the topics and objectives of the lesson have been adequately covered.



��INTRODUCTION AND OBJECTIVES



I.	Greet class

II.	State purpose of the lesson

III.	Establish relation to previous and following lessons

IV.	Review NFPA 1003 objectives for this lesson

V.	Review any additional training materials for this lesson



PRESENTATION



		LESSON OUTLINE							INSTRUCTOR NOTES



3-2.1 & 3-3.1.1	Personal Protective Equipment



A.		Includes various types of approach clothing and personal alert 

		safety systems.

		Self-Contained Breathing Apparatus and related gear

Critical to achieving the objectives of airport emergency operations and managing crash hazards or rescue

Airport firefighter uses higher levels of protection than structural firefighters due to intense heat exposure potential and common confrontation of hazardous materials

Proper donning, doffing, and maintenance of all equipment is necessary to adequately protect ARFF personnel

Personal protective clothing (PPC)

Uniforms provide Environmental Protection Agency (EPA) defined Level D protection

Often made of flame resistant material

Only suitable for wearing under other PPC and for performing routine functions

Not intended to provide adequate protection during emergency operations��Fire service recognizes Levels I through IV of protective clothing

Level I: Bunkers or structural fire fighting clothing (Environmental Protection Agency (EPA) Level D)

Consist of turnout coat and pants, gloves, boots, hood, and helmet

During aircraft emergency, and most other airport locations, this is NOT the clothing of choice

Affords resistance to tears and cuts, protection from steam burns, and some thermal protection

Used with self-contained breathing apparatus, worn over clothing

Level II: Non-encapsulating suits or Òsplash suitsÓ (EPA Level B)

Not suitable for fire fighting

Designed for use at chemical spills

Usually chemical resistant pants, coat, and hood

Does not afford the level of protection provided by one-piece encapsulating chemical suits

Used with self-contained breathing apparatus, some of which allow the self-contained breathing apparatus to be worn inside the suit

�Level III: Fully encapsulating protective suits or Òacid suitsÓ (EPA Level A)

One piece chemical resistant suits

Assistance needed to properly don and doff

Not designed for fire fighting

Used with SCBA, which is worn inside the suit

Level IV: High-temperature suits, including approach, proximity, and entry suits (Not EPA rated)

Approach suits

Allows for up to 3 minutes of 2000¡F radiant heat exposure

Aluminized shell

Not designed for entering the fire area

Usually worn over turnout or bunker gear as thermal barriers are not built into the clothing

Used with SCBA, usually worn inside the suit

Proximity suits

Allows for 5 minutes plus of 932¡F radiant heat exposure, but not direct flame contact

Designed for close exposure to fire area, not entry

Has one or more layers of thermal protection

Not worn with bunker gear

Used with SCBA, worn on the outside of the clothing

�Entry suits

Allows for brief entry into the fire area

Designed for exposure to 2000¡F for brief periods of time

Difficult to don and severely limit mobility, thus have limited, if any, use in rescue and fire operations

Good for valve shutdowns and the like

Used with SCBA, worn inside the clothing

All high-temperature suits are designed to be used with Nomex hoods (flash hoods)

Eye and hearing protection should be used during most activities

Should be supported by standard operating procedures

NFPA 1500 defines hearing protection standards

Self-contained breathing apparatus (SCBA)

Same equipment as used in structural fire fighting, using same procedures (Covered in Firefighter I Training)

Must be worn at all incidents, the hazards are greater for ARFF personnel

Hazardous composition of aircraft

Many aircraft use carbon and graphite composites, which result in asbestos like atmospheres when they break down

�Increased potential exposure to superheated fire gasses

Fuel spills

Burning metals

Higher risk of exposure to hazardous cargo

ReiterateÑdo not remove face piece or SCBA in hazardous atmospheres

Issues related to last resort buddy breathing

Process related to SCBA failure and breathing from threaded connection on regulator

Process for putting low pressure hose into pocket or protected area of PPC

Personal Alert Safety System (PASS device)

Safety device worn on PPC

Activates on demand or if firefighter is motionless for 30 seconds

Capable of emitting a 95 decibel alarm (at 9.9 feet) for one hour

Must be worn by all ARFF personnel

Maintenance of personal protective equipment

Personal protective clothing

Always wash down after use; incidents or training

Aluminized gear should be cleaned to maintain reflective abilities

Aluminized gear should be taken out of service if the surface is cracked, worn off, or torn

Avoid sitting on or placing items on aluminized gear as this causes cracks in the coating

Reflective capacity is what provides the protection

�Always follow manufacture cleaning recommendations or technical order for the equipment

Hang suit in well ventilated area to dry

Decontaminate all equipment after exposure to chemicals

Chemical and high-temperature suit hood should always be carefully cleaned and decontaminated after use

Reflective face piece must be thoroughly cleaned as reflective ability increases the hoods capacity to withstand heat

Use mild soap and water

Self-Contained Breathing Apparatus

Clean with mild soap and warm water after each use

Face piece will scratch if abrasive cleaning agents or material is used to wipe down, use mild commercial disinfectant

Check operability of unit after each use and on a regular basis

Stretch rubber parts to check for dry rot or damage

Is lens secure

Are straps extended and undamaged

Gauge intact and showing full cylinder

High pressure line tightly connected and free of cuts or bulges

Regulator mainline and bypass valves operable

Low pressure line intact and undamaged

�Face piece connections tight and operable

Low air alarm operable

Cylinder inspection

Check for charring or burning of over-wrap

Abrasions or lacerations of surface

Distortion or melted parts

Neck cracks

Remove from service any equipment which is damaged or shows evidence of reduced ability to afford intended protection

If in doubt, take it out!

Consider available replacements

Proper selection, donning, use, and maintenance are very important aspects of the ARFFÕs job, many lives depend on it!

�REVIEW



I.	Discuss key lesson points.

II.	Ask questions on the material covered.

III.	Review material that may be unclear.

IV.	Administer test or quiz.

V.	Critique test or quiz.



SUMMARY



I.	Summarize what has been covered.

II.	Relate what has been covered to the next lesson.

�DOD FIREFIGHTER CERTIFICATION SYSTEM



LESSON PLAN 5



Personnel Classification:	ARFF



Subject:		Apparatus and Equipment



NFPA 1003 Objectives 

	3-2.1*

	3-3.1

	3-3.1.1*

	3-4.2*

	3-4.3*

Denotes part of the identified NFPA Duty or job performance requirement statement is addressed, other parts are addressed in other lesson plans.



Training Materials/Equipment:



Classroom, chalkboard or equivalent, audio visual equipment, samples of commonly used ARFF tools and equipment



References:



NFPA 1003: Airport Firefighter Professional Qualifications, 1994 National Fire Protection Association, Quincy, Massachusetts.



NFPA 414:  Standard for Aircraft Rescue and Fire Fighting Vehicles, 1995 National Fire Protection Association, Quincy, Massachusetts.



NFPA 403: Aircraft Rescue and Fire Fighting Services at Airports, 1993 National Fire Protection Association, Quincy, Massachusetts.



NFPA 402M:  Aircraft Rescue and Fire Fighting Operational Procedures, 1996 National Fire Protection Association, Quincy, Massachusetts.



IFSTA, Aircraft Rescue and Fire Fighting, 3rd Edition 1992 Fire Protection Publications, Oklahoma State University.



IFSTA, Essentials of Fire Fighting, 3rd Edition, 1992, Fire Protection Publications, Oklahoma State University



IFSTA, Principles of Foam Fire Fighting, 1st Edition, Fire Protection Publications, Oklahoma State University

FAA  Regulation, Part 139, Subpart D-Operations, Subparagraph 139.317



International Civil Aviation Organization (ICAO) Airport Services Manual Part I, Rescue and Fire Fighting



Fire Protection Program (AFR 92-1), Department of the Air Force, Washington, D.C.



NATOPS U.S. Navy Aircraft Emergency Rescue Information Manual (NAVAIR 00-80R-14-1), 

Naval Air Technical Services Facility, Philadelphia, Pennsylvania.

�NATOPS U.S. Navy Aircraft Firefighting and Rescue Manual (NAVAIR 00-80R-14)



Aircraft Emergency Rescue Information (Fire Protection) T.O. 003-105E-9, 15 May 1995

Warner Robins AFB, GA



Additional Information:



NFPA 1500: Fire Department Safety and Health Programs, 1992 National Fire Protection Association, Quincy, Massachusetts.



IFSTA Video Tapes, Fire Protection Publications, Oklahoma State University

Foam Fire Streams 

Power Tool Operations and Safety

Apparatus Maintenance and Inspection

Portable Extinguishers

Pre-Incident Planning

SCBA 2

�Instructor Tasks:



Review lesson outline to ensure understanding of contents and procedures.

Review references for lesson.

Use additional references and your knowledge to enrich lesson outline.

Select and prepare any additional audio�visual aids that may assist in the presentation of the lesson.

Ensure that all equipment needed, including any audio�visual equipment, is available.

Review lesson at end of session to ensure student understanding.

Ensure that the topics and objectives of the lesson have been adequately covered.



��INTRODUCTION AND OBJECTIVES



I.	Greet class

II.	State purpose of the lesson

III.	Establish relation to previous and following lessons

IV.	Review NFPA 1003 objectives for this lesson

V.	Review any additional training materials for this lesson



PRESENTATION



		LESSON OUTLINE							INSTRUCTOR NOTES



							3-2.1*, 3-3.1, 3-3.1.1*, 3-4.2*, 3-4.3*

							ARFF Apparatus



Apparatus Overview

Designed for rapid deployment

Capable of attacking high intensity fires

Self-contained

Can discharge mass quantities of agents in short time and while moving

Can cross and operate on paved and unpaved surfaces

Types of response vehicles common to ARFF

Rapid Intervention Vehicles (RIV)

Intended to be first out and to arrive at crash site

Should be able to reach center airport within three minutes

Must have at least 600 gallons water capacity

Primary agent usually AFFF

Auxiliary agent required of 500 lbs. or more of dry chemical, dry powder, or Halon 1211

Can be operated by one person

Not considered rescue vehicle, designed for first attack

Often suppresses or controls prior to other units arriving

Objective is to establish rescue corridor��Should not be overloaded with personnel

Not its purpose

Reduces speed and terrain ability

Combined-Agent Vehicles

Can apply two different agents simultaneously

Carries 100 to 300 gallons of water as part of foam producing capacity

Combines dry chemical, dry powder, or Halon 1211 as second agent

Structural apparatus can also be equipped for ARFF operations

Mounted and connected equipment

Turrets

Designed for mass application of agents

Mounted on cab tops and/or front bumpers

Can either be remote or manually controlled

Cab operations

Exterior manual over-ride common

Can discharge in various patterns

Bumper turrets oscillate	

If hydraulically controlled, should have manual override feature

Turret nozzles

Aspirating

Non-aspirating

Handlines

Used for interior attack in aircraft

Used for foam application to create or maintain rescue corridor and periphery fires

Used to protect ARFF and other personnel

Can produce ARFF life safety risk if staffing or response personnel is not appropriate

�3-3.1, 3-3.1.1*, 3-4.2*, 3-4.3*	Special Tools and Equipment

Extinguishing agents and application devices

Extinguishing agents

Agents other than water are common to the ARFF operations

Include

Foaming agents

AFFF

Used on pool fires

1%, 3% or 6% concentration

Film Forming Fluoroprotein Foam (FFFP)

Uses similar to AFFF

3% or 6% concentration

Can be used with dry chemical

Film stability less than AFFF

Fluoroprotein Foam (FPF)

Not often used for ARFF operations

Can be used for fuel tank fires

Mostly used in tank farm fires

�Alcohol Type Concentrate (ATC)

For use on polar solvent fuels

Different mixtures required for use on hydrocarbon fires

Do not mix in same tank with AFFF, forms gel

Protein Foam (PF)

Use to be applied for runway foaming, not frequent anymore

3% or 6% concentration

High Expansion

Synthetic surfactants and foam stabilizers

Expansion ration of 12:1 to 20:1

Used to isolate fire and insulate people

Dry Chemical

Inhibits chemical chain reaction of fire

Suitable for electrical equipment fires, but some result in corrosion

Good for three dimensional fires (running fuel fires)

Compatible with AFFF and Halon 1211 & 1301

�Effective for quick knockdown during initial attack

Does not protect from re-ignition, like foam

Halogenated agents

Used in engine flooding systems, electronic equipment areas, and for total flooding systems

Extinguish fire by inhibiting chain reaction

Halon 1211-engine systems

Halon 1301-cargo holds and internal flooding applications

Toxicity increases when exposed to heat or fire

Rapidly becoming outlawed and unavailable

Dry powders

Used for metal fires (e.g. wheel fires)

No universal Class D extinguisher, each is effective on specific metals

Met-L-X: discuss applications

G-1: discuss applications

�Carbon Dioxide

Uses vary, but agent is non-conductive and non-toxic

Does displace oxygen in enclosed atmospheres; risk suffocation

Very cold discharge (Ð110¡F), capable of causing frostbite

Most effective on Class B and C fires

Use on Class A fires may provide knockdown, but no penetration to extinguish seated fire

Safe for electrical fires and leaves no residue

Water

Not suitable for extinguishing fuel spills

Good for its cooling ability

As a heat shield

To cool fuselage

Interior fire operations

If only agent available, can be used to push fuel spills away from the aircraft

Sometimes used for rescuer protection during approach and egress

�Foam application appliances

Aspirating and Non-aspirating nozzles

Aspirating nozzles

Air injected into agent

Can be used with most types of foams

AFFF can be applied

Has shorter reach

Higher expansion ratio, thus better quality of foam and improved protection 

Non-aspirating nozzles

Do not draw in air

Can be used with AFFF

Extended reach and better penetration during agent application

Larger areas covered than with conventional variable stream nozzles

Reduced expansion ratio (2:1 or 3:1), reducing the ability of the foam to seal the surface, preventing re-ignition

Turrets can have either type, or both

If both are built-in

Allows for selection based on objective

Can be changed as objective or needs change

�Foam tubes

Used with handlines

Good foam quality

Extremely limited reach and penetration

Useful for small spills, where personnel are not at risk

Not recommended for initial attack

Eductors or proportioners

Plumbed into apparatus with foam tanks

In-line mounts for hook-up to hand lines

At water source

At nozzle

Controls mix of foam agent and water to appropriate or set ratio

Often pre-set according to protocol

Must be monitored

Dry chemical and halogenated agent application appliances

Applied from pre-plumbed turrets, cart extinguishers, or hand held extinguishers

Many apparatus have up to 500 lbs. of these auxiliary agents

These agents are good for specific suppression objectives (e.g. three dimensional fires or electronics fires) but do not provide protection from re-ignition

Halogenated agents not very effective in open areas

�Dry-powder agent extinguishers

Includes Met-L-X, and  G-1 powders

Most applied with shovel or scoop

Some hand held extinguishers

Agent must cover metal to extinguish fire

Carbon dioxide (CO2) extinguishers

Hand held and wheeled extinguishers

Wheeled extinguishers may hold up to 350 lbs.

Common tools for the airport fire and rescue operations

Most tools used for general fire fighting are also used by ARFF personnel

More specialized tools commonly used

Hand tools

Serrated fire ax

Notched edge to cut metal

Does not jam like ordinary fire axes

Metal cutting hatchet

Harness-cutting knife, for seat belts and webbing or straps

Screwdrivers for opening doors and access panels

Cable cutters, to sever cables and for disarming ejection seats

Hand saws for cutting wood and metal

Power tools

Four major types

Hydraulic

Discuss types

Provide examples

Pneumatic

Discuss types

Provide examples

�Pneumatic-hydraulic

Discuss types

Provide examples

Electrical

Discuss types

Provide examples

Extensively used in ARFF operations

Firefighters must be knowledgeable in the use and application of each type of power tool available to their unit

Forcible entry into aircraft is demanding on tools

Proper selection, given the objective, is critical

Hazards present must be considered

Power tools save lives and time

e.g. Some access doors can be opened by using a 3/8 or 1/2 drive socket, but may have to be turned several hundred timesÑpower drives are critical for this operation

�Tools should be matched according to the type of aircraft which use the airport

Large aircraft require larger or more powerful tools (e.g. 14 in. or larger circular saw blades)

Small, fighter aircraft also require powerful tools due to skin thickness

Pins should be carried for securing ejection seats (if equipped)

Other common airport tools or equipment

Airbags

Low pressure

High pressure

Difference between standard and aircraft lifting bags

Repair plugs for fluid leaks

Generators

Lighting

Rescue operations

Tools and equipment power

Discuss additional tools or equipment available for operations

�3-2.1*	Maintenance Issues

All airport fire and rescue apparatus and tools must be maintained in ready state

FAR 139.319 and ICAO Annex 14 rules govern apparatus

Good to use detailed checklist after every run and daily

Apparatus which is down, with no equal replacement, must be reported to FAA and affected carriers

Tools should be checked for damage and operability after each use

Proper maintenance is mandatory

�

REVIEW 



I.	Discuss key lesson points.

II.	Ask questions on the material covered.

III.	Review material that may be unclear.

IV.	Administer test or quiz.

V.	Critique test or quiz.

SUMMARY



I.	Summarize what has been covered.

II.	Relate what has been covered to the next lesson.



�DOD FIREFIGHTER CERTIFICATION SYSTEM



LESSON PLAN 6



Personnel Classification:	ARFF



Subject:		Response: Incident Management System and Communications



NFPA 1003 Objectives 

	3-2.3

	3-2.4



Training Materials/Equipment:



Classroom, chalkboard or equivalent, audio visual equipment, incident management system standard operating procedural example



References:



NFPA 1003:  Airport Firefighter Professional Qualifications, 1994 National Fire Protection Association, Quincy, Massachusetts.



NFPA 424M:  Recommended Practice for Airport/Community Emergency Planning, 1996 National Fire Protection Association, Quincy, Massachusetts.



NFPA 402M:  Aircraft Rescue and Fire Fighting Operational Procedures, 1996 National Fire Protection Association, Quincy, Massachusetts.



NFPA 414:  Standard for Aircraft Rescue and Fire Fighting Vehicles, 1995 National Fire Protection Association, Quincy, Massachusetts.



NFPA 403:  Aircraft Rescue and Fire Fighting Services at Airports, 1993 National Fire Protection Association, Quincy, Massachusetts.



IFSTA, Aircraft Rescue and Fire Fighting, 3rd Edition 1992 Fire Protection Publications, Oklahoma State University.



Fire Protection Program (AFR 92-1), Department of the Air Force, Washington, D.C.



NATOPS U.S. Navy Aircraft Emergency Rescue Information Manual (NAVAIR 00-80R-14-1), 

Naval Air Technical Services Facility, Philadelphia, Pennsylvania.



NATOPS U.S. Navy Aircraft Firefighting and Rescue Manual (NAVAIR 00-80R-14)



Aircraft Emergency Rescue Information (Fire Protection) T.O. 003-105E-9, 15 May 1995

Warner Robins AFB, GA



�Additional Information:



NFPA 704, Hazardous Materials, National Fire Protection Association, Quincy, Massachusetts.



IFSTA Video Tapes, Fire Protection Publications, Oklahoma State University

Incident Command System

Multi-Casualty ICS

�Instructor Tasks:



¥ Review lesson outline to ensure understanding of contents and procedures.

¥ Review references for lesson.

¥ Use additional references and your knowledge to enrich lesson outline.

¥ Select and prepare any additional audio�visual aids that may assist in the presentation of the lesson.

¥ Ensure that all equipment needed, including any audio�visual equipment, is available.

¥ Review lesson at end of session to ensure student understanding.

¥ Ensure that the topics and objectives of the lesson have been adequately covered.



��INTRODUCTION AND OBJECTIVES



Greet class

State purpose of the lesson

Establish relation to previous and following lessons

Review NFPA 1003 objectives for this lesson

Review any additional training materials for this lesson



PRESENTATION



		LESSON OUTLINE							INSTRUCTOR NOTES



3-2.3	Communicating critical incident information to IMS

Incident Management System (IMS)

A standardized practice and system to provide coordination to all responding units

Protocols may vary based on airport type, aircraft serviced, and available resources

Assignments are usually based on protocol or incident magnitude and staffing

Priorities are life safety, then fire control and property conservation

General components of a basic IMS

Incident commander (IC)

Controls incident site operations

Usually the senior officer on-site, IC may change as incident progresses

Makes on-going decisions as incident progresses

Required to consider all available information

Constantly evaluates situation, progress, and changing conditions�

�Command post

Safe area out of the hot zone; usually within secured parameter

Serves as location for central communications

Should be away from staging

Staff size varies according to incident magnitude

Best if incident is in view

May have to be moved if incident escalates 

Staging

Area where resources report for or await assignments

Resources should be ready for rapid deployment

Staging officer required

IC must be kept up-to-date regarding available resources

Provides for more coordinated efforts, safety, and accountability

Other functions, operations, or assignments, as needed

Security

Crowd control

Media management

Morgue

National Safety Board 

Military investigation team

Support services 

�Receiving alarms

Different airports may have different alarm transmission method

SOPs should be established for alarms and notification

Activating authority may be the control tower or airport manager/commander

Common alarms are

Audible alarms

Includes tower sirens, pagers, and tone-activated receivers

Usually used to alert auxiliary personnel

Direct line telephones

Direct link between the control tower and emergency services

Lines should be frequently checked to insure operability

Radio systems

Most common system used to direct emergency site operations

Capable of multi-channel use

IC must be able to communicate with all assigned units or agencies

On their frequency, or

Via provided radios

The firefighter must know commonly used terms for response, site operations, and non-emergency operations as well as proper and acceptable radio procedures

�The fire service dispatch and control tower should be able to communicate with all responding units

If IMS is established, the communications center should have complete communications capability with all assigned units and the control tower

Control tower serves to advise of changing conditions or to facilitate coordination, as well as to make safe other airport operations

Initial response

Usually the RIV is first out when responding to undeclared emergency

Often all apparatus and personnel report to an predetermined incident standby area, if aircraft declared an emergency or notified of a hazardous condition

Refer to pre-plans and technical orders

Provides information and protocol related to

Types of aircraft using airport

Types of anticipated accidents

Possible accident sites and issues

Accessibility and route information

Climatic considerations

Support agencies and mutual aid

Other information based on airport policy

Use grid map to determine safe routes on and off airport grounds

Initial size-up

Provided information

Potential hazards 

Dictates positioning of apparatus and equipment

Type of aircraft, weapons, and type of impact may dictate approach procedures and protocol

�Critical information needs of IMS

For declared emergencies

Nature of emergency

Type of aircraft

Amount of onboard fuel

Number and location of passengers and crew

Runway to be used

Hazardous cargo or weapons onboard

For undeclared emergencies

Specific location (using gird coordinates)

Nature of emergency

Fire showing

High or low impact damage

Fuel leaking

Other

Type of aircraft

Visible hazards, such as weapons and type

Survivors or potential number of persons (often indicated by type of aircraft and mission designation)

Other information as determined by protocol

3-2.4	Communicating with air traffic control for clearances

Vehicle operations

Must obey airport vehicle operating procedures and flightline rules 

Full discussion was in Lesson Plan 2

Emergency operations

Clearance requirements in effect, and under the control of the tower

Communication requirements

Radio is preferred

May have alternative channel for emergency operations

�ARFF personnel must have knowledge of and understand control tower and vehicle movement terminology and phraseology

Key terms

Acknowledge

Affirmative

Broadcast

Correction

Expedite

Go ahead

Hold your position

Immediately

Make your best time

Negative

Out

Over

Proceed

Received

Repeat

Roger

Say again

Standby

Unable to

Verify

Alternative communication means

Light signals

Other means, as defined by airport operating policy

�Common sense vehicle operations should always be used

Visual check in addition to clearances

Application of usually safety precautions

�REVIEW 



I.	Discuss key lesson points.

II.	Ask questions on the material covered.

III.	Review material that may be unclear.

IV.	Administer test or quiz.

V.	Critique test or quiz.



SUMMARY



I.	Summarize what has been covered.

II.	Relate what has been covered to the next lesson.



�DOD FIREFIGHTER CERTIFICATION SYSTEM



LESSON PLAN 7



Personnel Classification:	ARFF



Subject:		Response: Stand-by operations



NFPA 1003 Objectives 



	3-2.5



Training Materials/Equipment:



Classroom, chalkboard or equivalent, audio visual equipment



References:



NFPA 1003: Airport Firefighter Professional Qualifications, 1994 National Fire Protection Association, Quincy, Massachusetts.



NFPA 414:  Standard for Aircraft Rescue and Fire Fighting Vehicles, 1995 National Fire Protection Association, Quincy, Massachusetts.



NFPA 403:  Aircraft Rescue and Fire Fighting Services at Airports, 1993 National Fire Protection Association, Quincy, Massachusetts.



IFSTA, Aircraft Rescue and Fire Fighting, 3rd Edition 1992 Fire Protection Publications, Oklahoma State University.

ICAO Airport Service Manual,  Parts 1, 5, and 7



ALPA Guide to Accident Survival Factors



Fire Protection Program (AFR 92-1), Department of the Air Force, Washington, D.C.



NATOPS U.S. Navy Aircraft Emergency Rescue Information Manual (NAVAIR 00-80R-14-1), 

Naval Air Technical Services Facility, Philadelphia, Pennsylvania.



NATOPS U.S. Navy Aircraft Firefighting and Rescue Manual (NAVAIR 00-80R-14)



Aircraft Emergency Rescue Information (Fire Protection) T.O. 003-105E-9, 15 May 1995

Warner Robins AFB, GA



�Additional Information:



NFPA 424M, Manual for Airport/Community Emergency Planning, National Fire Protection Association, Quincy, Massachusetts.



NFPA 402M:  Aircraft Rescue and Fire Fighting Operational Procedures, 1996 National Fire Protection Association, Quincy, Massachusetts.



NFPA 407:  Aircraft Fueling Service, 1996 National Fire Protection Association, Quincy, Massachusetts.



NFPA 410:  Standard on Aircraft Maintenance, 1994 National Fire Protection Association, Quincy, Massachusetts.

�Instructor Tasks:



¥ Review lesson outline to ensure understanding of contents and procedures.

¥ Review references for lesson.

¥ Use additional references and your knowledge to enrich lesson outline.

¥ Select and prepare any additional audio�visual aids that may assist in the presentation of the lesson.

¥ Ensure that all equipment needed, including any audio�visual equipment, is available.

¥ Review lesson at end of session to ensure student understanding.

¥ Ensure that the topics and objectives of the lesson have been adequately covered.



��INTRODUCTION AND OBJECTIVES



I.	Greet class

II.	State purpose of the lesson

III.	Establish relation to previous and following lessons

IV.	Review NFPA 1003 objectives for this lesson

V.	Review any additional training materials for this lesson



PRESENTATION



		LESSON OUTLINE							INSTRUCTOR NOTES



3-2.5	Hazardous conditions and stand-by operations

ARFF personnel may be called on to respond to hazardous conditions or be notified of such an operation to standby for added safety to the crew performing the operation.

Overview of hazardous conditions which may require stand-by operations

Fuel related hazardous conditions

Fueling operations

Normally do not require stand-by

Often stand-by for Òhot fuelÓ operations

Grounding and bonding required

Grounding

Necessary because fuel flow through piping or into tank can result in electrostatic charge

Grounding to earth from designated aircraft point via ground wire

Bonding

Connecting two or more metallic objects together with a conductor

�Equalizes electrostatic potential between objects

Aircraft can build up localized static charges

Service equipment should also be grounded to approved grounding points

Portable radios should not be used within 10 feet

Some types of clothing can develop static charges, and should not be worn

Fueling pushes fuel vapor out vent, therefore any ignition source within 50 feet must be prohibited

Defueling

Similar hazards as to fueling operations

Necessary for fuel cell maintenance and like

Involves transferring fuel from aircraft tank into portable defueling tanks or other containers

Stand by operations sometimes required

Spill potential higher than for fueling

Usually not conducted in hangers, unless specially equipped for defueling operations

�Small fuel spills

Example sources

Faulty hose or loose connections

Vent line leak

Tank seam failure

Fuel spill areas less than protocol definition

Special fuels/fluids

Hydrazine

Special fuels used at an airport

Cleaning/maintenance fluids

Skydrol or some anti-icing fluid leaks

Hot brakes

Frequently caused by aborted take-off, consecutive landings during training, short runways, heavy loads carried when landing, and malfunctions

Hazardous because wheel rim is magnesium or other combustible metal

Fires usually occur after the aircraft stops (reduced ventilation, therefore buildup of heat) with peak heat development at 15 to 20 minutes

Usually cool off by themselves

Many aircraft have a fusible plug designed into wheel

Designed to deflate tire when plug melts

Welding operations

Airport will usually have policy requiring permits

Should be done outdoors or outside of maintenance facility

Only gas-shielded arc welding should be allowed

�Hazardous materials operations

Airport have policies, civilian aircraft regulated by CFR Title 49 and IATA regulations

Involves cargo loading, unloading, and storage

Containers may have attached papers with red and white striped boarder indicating hazardous materials and contents

ARFF personnel must be familiar with United Nations and Department of Transportation hazardous materials classifications and placarding

If a cargo aircraft, it is usually placed in Òunit load containersÓ or ÒcansÓ

Corrosion control and painting

Many solvents and paints are flammable

Waste control is important

Designated areas are critical for such operations

Spills should be cleaned up as soon as possible

Military operations

The variety and scope of military operation hazardous conditions are broad (provide examples at your location)

Each firefighter should determine their airport hazardous operations and be prepared to enact stand-by procedures

Operational practices

Airport policy and procedures usually dictate and define hazardous conditions which require stand-by operations

The firefighter should be thoroughly familiar with local policy

Other policies may also affect protocol, such as command orders

�Common practices

Small AVGAS, JP-4, JP-5, and JP-8 fuel spills (no greater than18 inches) usually do not pose a significant hazard

Extinguishers should be manned if the aircraft starts up or departs the area

May be cleaned up following standard operating procedures

Spills with pools not over 50 square feet 

Should have a fire watch posted with a 20 B or greater extinguisher

Absorbents may be used to clean up spill

The spill should be mitigated before aircraft operations

Follow local protocol for cleanup and reporting

Spills larger than 50 square feet or running fuel leaks

Require ARFF response

Shut down fuel pumps and delivery systems

Aircraft electrical system should be shut down

Evacuation of the aircraft may be necessary

No spark producing equipment should be allowed into area or started

Foam application is frequently called for

Follow local protocol for cleanup and reporting

�Never flush fuels into drainage system - follow standard operating procedures

Fueling ramps may be especially designed to help mitigate hazards associated with fuel runoff

Environmental Protection Agency is becoming actively involved with drainage system concerns

Similar protocols apply to paint and corrosion control operations, but take into considerations the facility and location of operations

Hot wheel/brakes hazard

Stand-by until cool

May require a fire watch

Do not use CO2, which can result in explosion by cracking the wheel rim

Short burst (5 - 10 seconds) of water fog can be used, very carefully and only if imminent danger is present

Do NOT stand in line with wheel axle, approach from fore or aft position (Use the 45( rule)

Check for heat transfer into fuselage

Welding operations, hazardous materials, and military operations

Stand-by protocol vary widely

Refer to local protocols (discussion)



��REVIEW 



I.	Discuss key lesson points.

II.	Ask questions on the material covered.

III.	Review material that may be unclear.

IV.	Administer test or quiz.

V.	Critique test or quiz.



SUMMARY



I.	Summarize what has been covered.

II.	Relate what has been covered to the next lesson.



�DOD FIREFIGHTER CERTIFICATION SYSTEM



LESSON PLAN 8



Personnel Classification:	Airport Firefighter



Subject:		Fuel Fire Extinguishment



NFPA 1003 Objectives 

	3-3.2

	3-3.3

	3-3.4

	3-3.5

	3-3.10



Training Materials/Equipment:



Classroom, chalkboard or equivalent, various selection of nozzle types and foam devices, chart of hand signals, apparatus with turrets, if available



References:



NFPA 1003: Airport Firefighter Professional Qualifications, 1994 National Fire Protection Association, Quincy, Massachusetts.



NFPA 414:  Standard for Aircraft Rescue and Fire Fighting Vehicles, 1995 National Fire Protection Association, Quincy, Massachusetts.



NFPA 403:  Aircraft Rescue and Fire Fighting Services at Airports, 1993 National Fire Protection Association, Quincy, Massachusetts.



NFPA 402  Aircraft Rescue and Fire Fighting Operational Procedures, 1996 National Fire Protection Association, Quincy, Massachusetts.



IFSTA, Aircraft Rescue and Fire Fighting, 3rd Edition 1992 Fire Protection Publications, Oklahoma State University.

�Additional Information:



NFPA 402:  Aircraft Rescue and Fire Fighting Operational Procedures, National Fire Protection Association, Quincy, Massachusetts.



NFPA 412:  Evaluating Aircraft Rescue and Fire Fighting Foam Equipment, 1993 National Fire Protection Association, Quincy, Massachusetts.



NFPA 16:  Installation of Deluge Foam-Water Sprinkler and Foam-Water Spray Systems, 1995, National Fire Protection Association, Quincy, Massachusetts 



Fire Protection Program (AFR 92-1), Department of the Air Force, Washington, D.C.



NATOPS U.S. Navy Aircraft Emergency Rescue Information Manual (NAVAIR 00-80R-14-1), 

Naval Air Technical Services Facility, Philadelphia, Pennsylvania.



NATOPS U.S. Navy Aircraft Firefighting and Rescue Manual (NAVAIR 00-80R-14),



Aircraft Emergency Rescue Information (Fire Protection) T.O. 003-105E-9, 15 May 1995

Warner Robins AFB, GA



Other



IFSTA Video Tape on Foam Fire Streams

�Instructor Tasks:



¥ Review lesson outline to ensure understanding of contents and procedures.

¥ Review references for lesson.

¥ Use additional references and your knowledge to enrich lesson outline.

¥ Select and prepare any additional audio�visual aids that may assist in the presentation of the lesson.

¥ Ensure that all equipment needed, including any audio�visual equipment, is available.

¥ Review lesson at end of session to ensure student understanding.

¥ Ensure that the topics and objectives of the lesson have been adequately covered.



�INTRODUCTION AND OBJECTIVES



I.	Greet class

II.	State purpose of the lesson

III.	Establish relation to previous and following lessons

IV.	Review NFPA 1003 objectives for this lesson

V.	Review any additional training materials for this lesson



PRESENTATION



		LESSON OUTLINE							INSTRUCTOR NOTES



3-3.2 - 3-3.4	Characteristics of Aircraft Fuel Pool Fires

Fuel types and characteristics (previously introduced in Lesson Plan 3: Aircraft familiarization)

Aviation gasoline (AVGAS)

Higher octane (100 to 140 octane) than automobile fuel, but otherwise the same

Flash point of approximately Ð50¡F

Flammability or Explosive Limits of 1% to 7%

Auto ignition temperatures from 825¡F to 960¡F

Flame spread rate from 700 to 800 feet per minute, or about 12 feet per second

JetÐA, also called JPÐ5, JP-8

Kerosene grade fuel

Flash point of approximately 145¡F depending on mix

Explosive Limits between 1% to 5%

Auto ignition temperatures from 440¡F to 475¡F

Flame spread rate less than 100 feet per minute

JP-8 is the same except that it has an additive and is common to the military��JetÐB, also called JPÐ4

Kerosene & Gasoline mix

Flash point Ð10¡F to 30¡F, depending on mix

Flammability or Explosive Limits between 1% and 7%

Auto ignition temperatures from 470¡F to 480¡F

Flame spread rate less than 700 to 800 feet per minute

Fluid and pool dynamics 

Affected by

Slope or grade

Absorption capacity of surface

Amount of fuel dispersed

Leak or spill rate, if not stopped

Viscosity of fuel

Ambient temperature

Barriers and openings which restrict or divert flow

The higher the fuels temperature (ambient or otherwise), the greater the flame spread rate

Heat release rate increases for lower auto-ignition temperature fuels, but flame temperature is about same

AVGAS, JP-4 and JP-5 all have a vapor density heavier than air and their vapors flow downward

Downhill position is dangerous

Watch for drainage ditches, runoff areas, other drains, or depressions where vapors accumulate

Dike or dam inlets to stop fuel runoff and notify appropriate authority

�As ambient temperature increases, the higher flashpoint (lower ignition temperature) fuels become more hazardous due to ease of ignition

JP-5 can be very dangerous if spilled on pavement when ambient temperatures are 85¡F or above or on ground when ambient temperatures are above 100¡F

Fire behavior

Most extinguishing agents are designed to either

Interrupt chemical reaction (fourth side of tetrahedron)

Exclude oxygen from fire, or smother

Flammable liquid fires can easily flash back or re-ignite if foam agents are not adequately applied to create film

Large pool fires (over 50 square feet total area ) liberate a very large amount of radiant heat

Significant life safety hazard

Affects vehicle and personnel placement

Impacts suppression equipment technique

Determines application rate and amount of agents

May ignite nearby combustibles

Heavy smoke production

Suppression agent selection

Aqueous Film Forming Foam (AFFF) most common

Dry chemical used for smaller pool fires

Other agents/systems which can be used

Film forming Fluoroprotein foam (FFFP)

Protein foam (PF)

High-expansion, if providing for rescue and available

Extinguishing pool fires with a dry chemical extinguisher

�Characteristics of dry chemical

Base chemical compounds used

Sodium bicarbonate

Potassium bicarbonate

Monoammonium phosphate

Potassium chloride

Mixed with additives to improve

Ability to resist absorption of moisture

Flow

Storage

Non-conductive

Compatible with AFFF, Halon1211, 1301

Does not have vapor-sealing properties, like foams

Fine powder can obscure vision

Mild respiratory irritant

Uses

Flammable liquid fires

Electrical equipment fires

Corrosion issues

Cleanup

Personal protective equipment required

Full protective clothing and SCBA for small fires

Proximity suits and SCBA for larger fires

Technique when using dry chemical extinguishers

Actuate extinguisher

Approach fire from upwind (wind to back) position, to within 8 to 12 feet

Aim nozzle toward leading edge

Discharge, using rapid sweeping motion

Be aggressive, but donÕt churn or splash fuel

When extinguished, back away to ready position and monitor

Reapply if re-ignition

�3-3.10 Extinguishing 400 square foot aircraft fuel fire with ARFF vehicle

 		handlines

Applicable agents and their characteristics

Foams

Float on fuel surfaces due to lower specific gravity

Forms a smothering blanket of homogeneous bubbles which are not easily disrupted

Cools the fuel

Will reseal itself is disturbed and flow around objects, accessing difficult to reach areas

Water content vaporizes upon application to burning fuels, requiring application and re-application as necessary

NFPA 403 defines target areas, density and rate of foam application for certain aircraft rescue operations

Applied from tank premix or using proportioning devices

Foam nozzle eductors

In-line eductors

Common use foam types

AFFF

1%, 3% or 6% concentration

Available in liquid and crystal form

Can be used with fresh or salt water

Low viscosity allows for rapid coverage

Strong cooling capabilities

Widely used

Can be used with dry chemical

�Film Forming Fluoroprotein Foam (FFFP)

3% or 6% concentration

Can be used with fresh and salt water

Film stability less than AFFF, requiring close monitoring and more agent re-application

Can be used with dry chemical

Alcohol Type Concentrate (ATC)

For use on polar solvent fuels (water-soluble alcohol), which break down other types of foams

Manufactured with other foam types, e.g. AFFF

Different mixtures required for use on 	hydrocarbon fires

e.g. ATC AFFF applied at 6% for polar solvent, verses 3% for hydrocarbon fire

Do not mix in same tank with AFFF, mix causes gel development which clogs nozzles

Water

Not suitable for large pool fires

Cools fire by absorbing heat

Fog more quickly cools, but may not penetrate as needed

Conducts electricity

Causes steam, which presents life safety risk

�Uses for handlines

Foam lines

Reaches where turret cannot

Rapidly create or maintain rescue corridor

Interior fuselage fires

Extinguish periphery fires

Extinguish small to mid-sized pool fires (up to 400 square foot range)

Water

For protection

To push fire away for rescue efforts and to suppress

Small fires, when foam is not available

As heat shield for firefighters

Always in tandem with second line

Used as cooling agent for fuselage

Personal protective equipment required

Full bunkers and SCBA for small fires

Approach or proximity suits and SCBA for larger fires or 	

whenever there is a potential for large fires

Techniques

Foam application

Use handline connected to pre-mix or proportioner and agent container

Select correct foam and mix for situation

Apply from a distance

1 3/4Ó or 1 1/2Ó hose lines

Aspirating Òfoam tubesÓ

Results in 6 to 10:1 foam ratio

Produces good foam quality and coverage

Poor reach, thus potentially inadequate life safety protection

�Apply by holding nozzle at an upward angle, allowing foam to fall

Move up and down as needed

Move around fuel spill to allow foam to reach all areas

Apply until fire is out and then as needed to provide continuous complete coverage

Conventional handline nozzle

Results in 6 to 10:1 foam ratio

Set to a 15¡ pattern, allowing for good reach and potential to quickly convert to full fog for protection

Apply to ground in front of fire, using nozzle to push blanket into burning fuel or apply as with foam tube

Method depends on life safety issues and environment

Can also use aircraft fuselage or building sides to indirectly apply foam blanket

Adjust pattern as needed for reach

Be very careful not to splash or disperse burning fuel

Do NOT use straight stream

Watch for flashback

Apply until fire is out and then apply as needed to provide continuous complete coverage

�Non-aspirating nozzles

Results in 2:1 to 3:1 ratio

Foam production based on solution properties, nozzle design, setting, and stream impact

Better reach

Reduced quality of finished foam

Application method is nearly same as with conventional nozzle

Requires lengthier application time

A greater effort is required to provide a good seal

Duel agent nozzle

Similar to conventional nozzle

Method and rate will be modified based on other agent and objective 

Can apply other agents

Water aspirating high expansion foam generator nozzle

Larger then fog nozzles

Air mix range from 100 to 1000:1

Lower air volume in the foam verses high volume produced by to mechanical blowers

Apply in similar fashion as foam nozzle, but more direct

Water application

Approach with second operating line, and with consideration for wind

Full fog

�Move around spill in coordinated effort to push back fire until out

Best to use center positioned firefighter to coordinate the effort

Be very careful not to separate patterns

Results in full re-ignition of fuel

Back out when fire is extinguished

Standby for re-ignition

No protection is afforded

Water does NOT seal like foam

Replenishing ARFF

Use standard procedures learned in FF1 for taking on water

Foam tank mix

Follow manufacture guidelines and organizational protocol

Common AFFF for pre-mix tanks is 1% or 1 gallon to

100 gallons water

Airport use, types of hazards, and foam type available will largely influence mix selection

3-3.10 	Extinguishing pool fires with turrets

Applicable agents and their characteristics

Same foams as for handlines, AFFF common uses for turrets

In airport fire fighting, high use

Any mid- or large-size fuel spill or fire

When penetration is needed

For mass application of agent

Rescue operations

Extinguishment operations

�While moving into the incident

To protect vehicles

For ARFF personnel safety

Personal protective equipment required

As required by operational policy, turrets are most often operated from inside the cab and/or an outside control panel

Turret assignment will influence

Type of operation will dictate

Techniques

Primary objective is to extinguish the fire

Extinguishing the fire will provide egress, escape, and rescue

Begin applying when in range, do not waste agent

Technique is influenced by availability of turrets

Position from tail or nose allows for application down fuselage side best suited for egress

Correct rate and density are standard for all incidents

First, apply agent to the fire

Apply in form of “rain drop” effect

Cover entire fire area

Consider effects of wind and use to advantage when possible

Turrets may have aspirating and/or non-aspirating nozzles

Either is well suited for most operations

Benefits and weaknesses same as for handline

If both are installed, choose based on objective

Similar principles apply as with handline for attack application on pool fires, use sweeping procedure

Consider wind direction and terrain

�Use or respond to hand signals

Used in place of or as back up to radio operations

Nine common hand signals to direct turret flow and vehicle      (demonstrate)

Reservice foam agent in the P-19

From 5 gallon containers

Open foam tank filler box cover

Use sharp downward motion to set container over piercing knife

Container will drain completely in 20 seconds or less

Alternate method is to remove cap on container and pour the concentrate into the filler box

From transfer hose

Place hose in filler box trough

Fill tank at a rate not to exceed 75 gpm

From bulk supply

Open foam tank filler box cover

Remove cap from “Foam Fill” connection

Connect 1-1/2 inch hose

Connect hose to transfer pump on bulk supply

Operate pump at rate up to 75 gpm

Observe foam concentrate level from top of truck or tank level gage

Disconnect hose from filler connection

Install cap on “Foam Fill” connection

Close and secure tank filler box cover

Caution

Keep foam tank filler box screen clean to prevent foreign matter from entering tank

�

3-3.5	Extinguishing three-dimensional and atomized fires

Fire behavior

Three-dimensional

Running fuel fire from elevated area, dropping to ground, and moving across surface

Fuels are usually cascading, leaking, or running from source

Difficult to extinguish

Atomized fires

Fire resulting from pressurized lines, cylinders, and similar sources

Extremely dangerous if unignited, will explode

Difficult to extinguish

Suppression agent selection

Dry chemical usually works well, due to ability to extinguish fire quickly

Does not prevent flash back

Fuel will still flow and may contact hot surfaces and re ignite

Foams have little effect as the fuels are not static

Inability to blanket and seal surface due to flow

Can be used to blanket pools under the leak

Combination dry chemical and foam

Quick knock down with dry chemical

Blanketing with foam

Dry chemical must be compatible with the foam that is being used

Still must consider flow of fuel

�Personal protective equipment required

Full personal protective clothing and self-contained breathing apparatus

Techniques

Stop leaking fuel flow

Shut off pumps and/or control mechanisms

Plug leak

Shut-down electrical systems and mitigate ignition sources

Use dry chemical or similar agent for suppression, should be used with foam blanket for any pooled areas

Apply foam if leak has stopped and to create rescue 

corridor



REVIEW



I.	Discuss key lesson points.

II.	Ask questions on the material covered.

III.	Review material that may be unclear.

IV.	Administer test or quiz.

V.	Critique test or quiz.

SUMMARY



I.	Summarize what has been covered.

II.	Relate what has been covered to the next lesson.

��DOD FIREFIGHTER CERTIFICATION SYSTEM



LESSON PLAN 9



Personnel Classification:	ARFF



Subject:		Aircraft Extinguishment: Engine, Auxiliary Power Unit, Auxiliary Power Plant and Tire Assembly Fires



NFPA 1003 Objectives 



	3-3.7

	3-3.8



Training Materials/Equipment:



Classroom, chalkboard or equivalent, 



References:



NFPA 1003: Airport Firefighter Professional Qualifications, 1994 National Fire Protection Association, Quincy, Massachusetts.



NFPA 402  Aircraft Rescue and Fire Fighting Operational Procedures, 1996 National Fire Protection Association, Quincy, Massachusetts.



IFSTA, Aircraft Rescue and Fire Fighting, 3rd Edition 1992 Fire Protection Publications, Oklahoma State University.

Fire Protection Program (AFR 92-1), Department of the Air Force, Washington, D.C.



NATOPS U.S. Navy Aircraft Emergency Rescue Information Manual (NAVAIR 00-80R-14-1), 

Naval Air Technical Services Facility, Philadelphia, Pennsylvania.



NATOPS U.S. Navy Aircraft Firefighting and Rescue Manual (NAVAIR 00-80R-14)



Aircraft Emergency Rescue Information (Fire Protection) T.O. 003-105E-9, 15 May 1995

Warner Robins AFB, GA



Additional Information:



IFSTA Video Tapes on Portable Extinguishers, Fire Protection Publications, Oklahoma State University.

�Instructor Tasks:



¥ Review lesson outline to ensure understanding of contents and procedures.

¥ Review references for lesson.

¥ Use additional references and your knowledge to enrich lesson outline.

¥ Select and prepare any additional audio�visual aids that may assist in the presentation of the lesson.

¥ Ensure that all equipment needed, including any audio�visual equipment, is available.

¥ Review lesson at end of session to ensure student understanding.

¥ Ensure that the topics and objectives of the lesson have been adequately covered.



�

�INTRODUCTION AND OBJECTIVES



I.	Greet class

II.	State purpose of the lesson

III.	Establish relation to previous and following lessons

IV.	Review NFPA 1003 objectives for this lesson

V.	Review any additional training materials for this lesson



PRESENTATION



		LESSON OUTLINE							INSTRUCTOR NOTES



3-3.7	Engine and auxiliary power unit (APU), auxiliary power plant (APP) fires

Engine fires

Causes 

Fuel leaks

Electrical

Component overheating

Characteristics can include

Smoke

In small fires, color and odor may indicate source

Hot Fire

Burning fuel

Burning metals

Titanium, less likely

Magnesium

Three-dimensional fires and/or pool fires

Due to fuel lines

Fuel pump can continue to operate

Potential interior fire spread from exposure

From tail mounted engines

From wing mounted engines��Special hazards

Titanium and magnesium used in 

Used for strength

Titanium ignition temperature around 3140¡F

Magnesium ignition temperature around 1202¡F

Potential for three-dimensional fire development

Difficult to access, creating fire fighting hazards

Proximity to fuel tanks and major fuel system components

Approach concerns

If any engine is still operating

Concern for approach hazards

Propeller

Jet engines

Consider pulling T-Handles to shut down all engines

For military aircraft with APU

APU switch must be turned off prior to engine shutdown to prevent APU start-up

Stress damaged turbine fan blade hazards

Methods of extinguishment

Often controlled by built-in Halon or similar fire protection system

Make sure system has activated

If not, attempt to activate via control

�For suppression

Refer to technical diagrams and orders or protocol

Turret operation for large engine fires or when life safety risk exist

Handline agent application for small to mid-sized engine fires

Useful agents

Halon or like agent, if equipped with wand nozzle or can achieve fire area penetration given environmental conditions

Foam

Easy to apply

Manages fuel fires

Dry chemical

To extinguish three dimensional fires or atomized fires

Will damage motor

Dry-powder

To suppress burning metals

Will damage motor

Water

For cooling fuselage

Not suitable for interior motor compartment fire

Frequently, a combination of agents will be needed to quickly suppress the fire

�Access may require ladder set up or high-reach device

Nacelle access doors				How about knock in doors?

Use knock in doors when available for suppression and overhaul

Some nacelles have screw latched doors that are used for maintenance



Some nacelles have screw mounted doors for maintenance operations that can be used for access

Turn screws to gain access

Auxiliary power unit (APU), Auxiliary power plant (APP) fires

Definition

A second power generation system to provide

Electrical power back-up when in flight

Electrical power and pneumatics for ground power

Air conditioning

Engine start

Also used to refer to mobile power boost units in ground operations

Characteristics

Most designs are small turbine engines

Characteristics similar to engine fires

Hazards similar to engine fires

Most large aircraft, and many military aircraft have APUs, APPs or emergency power units (EPUs)

Military aircraft - refer to technical publication for location of APU, APP or EPU�

Special hazards 

Some military aircraft EPUs use hydrazine as fuel source

Hydrazine is hypergolic, creating intense fire and explosion hazard

Toxic in liquid and vapor formsÑfull protective clothing and self-contained breathing apparatus required

Minimum of seven gallons can be anticipated

Methods of extinguishment

Turn off APU

At exterior control panel

Discuss locations

Overview switch types

On cockpit control panel for fighter and attack aircraft

Discuss locations

Overview switch types

Apply agent into intake or designated extinguishment point, when access panel cannot be removed due to heat or heavy fire showing

After suppressed, remove access panel for fire watch and overhaul

Check for fire extension

Cargo hold

Passenger compartment

Engine compartment

�3-3.8		Tire and wheel fires

Characteristics can include

Long, lazy flames coming from bottom of wheel if landing gear hydraulics involved

Ignited tires (ignition temperature around 500-600¡F)

Hot, white fire due to burning combustible metals

Explosion from rim failure

Interior fuselage fire resulting from heat exposure

Special hazards

Main fire hazard 

Ignition of magnesium rims

Explosion due to wheel fracturing or differential heating/cooling

Danger zone for personnel and apparatus is 300 feet from side

Thermally decomposed Skydrol

From hydraulic line failure

Produces toxic smoke or fumes

Transfer of heat into fuselage; interior fire hazards

Method of extinguishment

Wear full protective clothing and self-contained breathing apparatus

Approach from fore or aft position, NEVER in line with the axle or wheel; rim can become a projectile

Use dry-chemical extinguisher or hose line

Apply water to suppress fire

If metal is burning, apply dry-powder

�Stand-by for re-ignition, and apply again

Continue this step until re-ignition ceases

Constantly check for interior fire development

Do NOT use CO2, which causes rapid differential cooling and can result in rim failure and explosion of assembly

If water is used, apply only intermittent burst for cooling effect

May have the same effect as CO2

If wheel involved, apply from further distance

Watch for flare-ups, resulting in interior ignition

Consider effect of water breaking down into pure hydrogen and oxygen atoms and related effects



REVIEW



I.	Discuss key lesson points.

II.	Ask questions on the material covered.

III.	Review material that may be unclear.

IV.	Administer test or quiz.

V.	Critique test or quiz.



SUMMARY



I.	Summarize what has been covered.

II.	Relate what has been covered to the next lesson.

�

�DOD FIREFIGHTER CERTIFICATION SYSTEM



LESSON PLAN 10



Personnel Classification:	ARFF



Subject:		Interior Rescue Operations



NFPA 1003 Objectives 



	3-3.6*

	3-3.9

	3-4.2

	3-4.3

	3-4.4

Denotes part of the identified NFPA job performance requirement is addressed, other parts are addressed elsewhere in the lesson plans



Training Materials/Equipment:



Classroom, chalkboard or equivalent, audio visual equipment



References:



NFPA 1003: Airport Firefighter Professional Qualifications, 1994 National Fire Protection Association, Quincy, Massachusetts.



NFPA 1470, Search and Rescue Training for Structural Collapse Incidents, 1994 National Fire Protection Association, Quincy, Massachusetts



NFPA 402  Aircraft Rescue and Fire Fighting Operational Procedures, 1996 National Fire Protection Association, Quincy, Massachusetts.



IFSTA, Aircraft Rescue and Fire Fighting, 3rd Edition 1992 Fire Protection Publications, Oklahoma State University.

Fire Protection Program (AFR 92-1), Department of the Air Force, Washington, D.C.



NATOPS U.S. Navy Aircraft Emergency Rescue Information Manual (NAVAIR 00-80R-14-1), 

Naval Air Technical Services Facility, Philadelphia, Pennsylvania.



NATOPS U.S. Navy Aircraft Firefighting and Rescue Manual (NAVAIR 00-80R-14)

�Additional Information:



NFPA 422, Aircraft Accident Response, 1994, National Fire Protection Association, Quincy, Massachusetts



IFSTA, Principles of Extrication, 1st Edition 1990 Fire Protection Publications, Oklahoma State

University.



IFSTA, Complete Confined Spaces Handbook, 1994 Lewis Publishers available from Fire Protection Publications, Oklahoma State University



IFSTA, Ventilation 7th Edition, 1994 Fire Protection Publications, Oklahoma State

University.



IFSTA, Forcible Entry, 7th Edition 1987 Fire Protection Publications, Oklahoma State

University.



IFSTA, Fire Service Ground Ladders 9th Edition, 1995, Fire Protection Publications, Oklahoma State

University.



IFSTA Video Tapes, Fire Protection Publications, Oklahoma State University.

�

�Instructor Tasks:



¥ Review lesson outline to ensure understanding of contents and procedures.

¥ Review references for lesson.

¥ Use additional references and your knowledge to enrich lesson outline.

¥ Select and prepare any additional audio�visual aids that may assist in the presentation of the lesson.

¥ Ensure that all equipment needed, including any audio�visual equipment, is available.

¥ Review lesson at end of session to ensure student understanding.

¥ Ensure that the topics and objectives of the lesson have been adequately covered.

��INTRODUCTION AND OBJECTIVES



I.	Greet class

II.	State purpose of the lesson

III.	Establish relation to previous and following lessons

IV.	Review NFPA 1003 objectives for this lesson

V.	Review any additional training materials for this lesson



PRESENTATION



		LESSON OUTLINE							INSTRUCTOR NOTES



3-3.6*, 3-3.9, 3-4.2, 3-4.3, 3-4.4.   Management of interior fire/rescue operations

Primary goal of all incident and crash responses is life safety and rescue

Secondary goal is property conservation through suppression and overhaul

Interior aircraft fire fighting, ventilation, and rescue frequently occur simultaneously in coordinated attacks

Fire rescue operations usually conducted in inter-linked, usually overlapping phases

Size-up

Rescue

Suppression

Overhaul and salvage

Size-up

Determine the nature and scope of the incident

Type of aircraft

No, low, or high impact accident

Structures, water, et cetera involved

Survivors

Number

Location��Assess 

Hazards present

Weather and wind issues

Terrain

Support requirements

Relay information to or establish incident command

Must be continuous throughout the incident

Rescue: ventilation / suppression issues

Purpose is to rescue crew and passengers

Hazards to manage and mitigate

Fire on aircraft

Fuel leak or spill fires

Unbearable enclosure conditions

Ignition sources

Methods

Control and extinguish fire

Make safe all rescue paths if aircraft is being evacuated

Position apparatus and equipment to facilitate

Do not disrupt escape of crew and passengers

Do not block additional routes which may be established

Isolate any fire and insulate passengers / crew

Use hand lines to assist in the control and extinguishment of fire

Set up ladders for crew members and passengers, if needed

Enter aircraft via non-egress routes to assist

�Ventilate away from egress, if needed

Do not ventilate if potential for accelerating the fire development and/or spreading fire towards victims

Special water crash (Ditching) concerns

If aircraft is floating, likely due to air pocket

Do not ventilate or force entry above water line as this may result in aircraft sinking

Protect life rafts

If no evacuation in progress

Isolate fire (e.g. stop fire at wing root or engine if engine fire

Eliminate existing and potential fire hazards

Foam application of fuselage

Foam application on spilled fuel

Extinguish any three-dimensional fire with dry chemical

Disconnect battery or manage APU as soon as practical

Ventilate, if needed

Ventilation needs similar to any enclosed structure

Risk and mitigation of fire over 

Risk and mitigation of flashover

�Aircraft may self-ventilate early during fire development 

If skin is of lightweight construction

Aircraft backdraft possible, but less likely than in structures

Make sure interior attack lines are readied

Conventional methods also apply to aircraft

Takes more time

Power tools often needed

Strategic locations

Try existing openings first

Doors

Windows

Consideration given to egress routes, passenger location, and fire location

Use defined cut-in locations or cut between superstructure frame

Consider life safety risk to those inside

Determine location of passengers and correlate to fire location

Select and use power or hand tools as required, including air chisels and saws

�Remove linings and insulation

Floating aircraft: risk of sinking

When time and personnel permits: set up positive pressure ventilation, if possible, natural or negative-pressure if not

Benefits and weaknesses of each during rescue

How to determine which is best

If no interior fire exists

If interior fire exists

Be sure equipment does not interfere with established or potential egress routes

Make atmosphere more, not less, survivable

Rescue: access & extraction

Small aircraft: single and twin engine type

Much easier to access than large aircraft

Fewer passengers and crew

Aircraft less able to handle stress of impact

Forcible entry best through doors

Set up ladders, if needed

Stabilize aircraft

Landing gear

Cribbing

Air bags

Low pressure bags

High pressure bags

Try before pry

�Cutting tools can be used

Cutting doors and windows best option

Cutting fuselage

Cut on three sides

Serrated fire ax or metal cutting hatchet

Air chisel or power saws

Must be very careful of pressurized and hydraulic lines

Protect edges with salvage cover or like 

Hydraulic spreaders infrequently used

Tend to tear skin

Better for locking mechanisms or seat movement

Extrication

Push release safety belts, use belt cutter if jammed

Medical care and packaging

Non-life threatening conditions

Medical

Non-medical

Fire hazards are mitigated

Remove to safe haven or triage area

Fighter jet and similar aircraft

Extinguish the fire

Not in line of weapons or ordinance

With consideration for unusual fuels

With consideration of time constraints

Stabilize or lift aircraft as needed

Cribbing and air bags

Hydraulic spreaders

Other tools, as provided or available

�Canopies

Hazards

Detonation cord dangers when cutting on some aircraft

Suffocation of pilot if wearing high-altitude breathing equipment, requiring rapid entry

Methods to gain access

Mechanical actuation with exterior release handle on right side of fuselage

Press latch or pull handle

Pull open - raise or slide type

Lower retractable footstep, if provide, to fully open

May have to prop open

using canopy strut

Cut as last resort

Do NOT cut or strike any installed detonation cord

Insert safety pins at initiators, if possible

Use rescue saws or crash ax

Take care to avoid further victim injury

Do NOT actuate ejection seat

Watch what you use for hand grips or balance

Seat may have been armed while opening

�Ejection seats or modules

Hazards

Actuation will likely cause death to victim and rescuer

If canopy jettisoned, system may be primed

Zero-zero systems

Different designs incorporate varying actuation mechanisms

Face curtain

Used in Martin-Baker made seats

Face curtain is pulled down to fire the ejection seat

Leg handle

Arm rest used by Air Force

Extrication Methods

ARFF personnel must train on the aircraft types that use airport

Engage disarming levers, use safety pins, or cut hose lines as required for type of system

Operating disarming mechanisms

Installing safety pins

Cutting catapult lines

�Removal of personnel

Restraints may range from simple lap belts to shoulder harness and lap belts and more sophisticated systems

Lap belt

Fastens across lap

Release by pulling lever

Lap belt and shoulder harness combination

Lap belt and two shoulder harness straps

Release by pulling harness release handle upward

The lap belt and shoulder harness straps will be released

Integrated torso harness

Standard military parachute harness

Released by releasing three ejector release fittings

Chest

One on each leg

Torso harness suit and torso harness

Integrated parachute and restraint harness

Released by releasing shoulder harness and lap belt fittings

Leg retention devices

Incorporated with some ejection seats

Must be released before removing crew member

May be released:

Manually

Cutting

�Emergency harness release

Some ejection seats use an emergency harness release system

Handle generally located on right side of seat

Pull handle to release crew member

Will release crew member from seat

Does not release from parachute and survival kit which weigh 30 to 60 pounds

Fastest method of releasing restraints is to release fittings, not cutting

Cut with belt cutter; as a last resort

Victim removal procedures

Critical: 

Remove oxygen face mask if life safety hazard is not increased

Must depressurize suit first, if being worn

Care for spine, if unable to await medical care packaging

Useful ladder carries and lowering methods

Ladder types and set-ups

Rope lowering methods

�Large passenger aircraft

Approach and enter only within rescue corridor

Access

Using doors, windows and hatches

Doors provide best rapid access point usually

Open doors using exterior latch

Open out and are tapered

Open toward front, affecting ladder placement

Except on wide body aircraft, wing doors can be to small for entryÑmost lift out

�Hazards when opening doors

Activation of escape slides or chutes

Victim locations

Flashover and fire over risk

Most emergency windows open toward interior

Cockpit windows slide towards rear

Forcible entry

Determining the cut-in site

Try before you pry

Use door and window areas first

Hazards include: High pressure, hydraulic and fuel lines

Military aircraft, and many commercial aircraft, have pre-designated cut in sites

Methods

Doors: Pry or cut

Windows at or near exit door: break or cut Plexiglas with ax or hand tools and remove rubber gasket being mindful of line hazards

�Fuselage: cut designated area or between structural supports with power or hand cutting tools on three sides, lift outward and protect edges (lower area of fuselage requires uncut side on bottom and downward fold)

Search functions

Large aircraft are like unprotected furniture stores

Large open spaces

Lack of fire walls or separations

Lots of concealed spaces

Easy to become disoriented

Major concerns is 

Size of aircraft

Potential number of lives

Time constraints

Techniques

Must have good communications with outside firefighters

Risk of endangered or lost rescue corridor

�Operate in teams of two	

Teams of two for every access point, large aircraft may require two to a search team and one at access/entry point

Depending on conditions and personnel, one enters and one monitors access / egress point (communications critical)

Employ established and practiced procedure

Search grid or directional protocol

Life line for rescuers

Triage activities verses removal

Consider both passenger and crew locations

Constantly check for floor collapse potential

Increased heat

Spongy or soft floor areas

�Extrication

Cockpit Crew

Release safety harness or cut

Take out nearest door if route is established

Set up ladder or high reach device to sliding window and remove from that point

Firefighting ladder better for victim assist and removal

Passengers and cabin crew

Likely will have to use high reach device or chutes

Passengers have single lap belt, crew has lap and shoulder harnessÑrelease or cut as necessary

Assist, carry, or drag depending on victim ability

Methods used like any fire fighting operation

Triage protocol may effect, depending on fire exposure, degree of entanglement, and time constraints

Use pneumatic or hydraulic spreading tools to disentangle

Types of anticipated entanglement

Types of tools

Methods

�Remove to safe area or triage areas

Do NOT move to atmospheres requiring protective clothing

Coordinate with interior attack lines and personnel 

Other types of large aircraft

Cargo

Access methods similar to passenger aircraft

Focus on cockpit crew and passengers

Reduced life safety exposure

Flight crew  should be in forward section of aircraft

Must also consider passenger/troop carrying aircraft

Redefines rescue operations to passenger aircraft strategies and methods

May not know until aircraft is accessed; mission designation can indicate

Significantly alters ventilation approach

Rescue ladders

CrewÑlocations and types

TroopsÑlocations and types

�Fire and cargo hazards

Problems frequently in aft section

Hazardous materials anticipated

Focus interior fire control operations to protect fore section for rescue operations 

Penetrating nozzle

Interior attack methods

Extrication same as that for passenger aircraft

Special military aircraft

Includes bombers, surveillance, and like

Hazards other than those already covered

Ordinance

Being shipped

Ready for deployment

Other hazardous materials

Radar emissions

Higher fuel carrying capability

For special high-altitude aircraft

Remove oxygen face mask if equipped and if life safety hazard not increased

Face mask can result in suffocation, must be removed as soon as possible

�Approach as cargo aircraft

Purpose of aircraft determines possible location of crew and passengers

Search function is important, use pre-plan

Use only pre-designated cut-in areas

On board equipment limits access points

Extra fuel lines likely

Triage

Used for multiple victim incidents

Part of Incident command system

Protocol usually defined by local authority

When to implement

How implemented

Effect on rescue operations

Involves prioritizing victim care and management based of survivability

Selection best accomplished by medically trained personnel

Heavily dependent on incident factors

Type of impact

Fire involvement

Hazards present

Main criteria are injuries sustained and patient condition

Can be influenced by entrapment, depending on environment

�Triage site should be safe haven 

Selection and tagging procedures may be accomplished there

Depending on incident type

According to local protocol

Involves moving all accessible victims to triage area

All personnel should be trained in basic life support and patient management

To assist medical personnel

To perform triage and patient management activities, when required

�REVIEW 



I.	Discuss key lesson points.

II.	Ask questions on the material covered.

III.	Review material that may be unclear.

IV.	Administer test or quiz.

V.	Critique test or quiz.

SUMMARY



I.	Summarize what has been covered.

II.	Relate what has been covered to the next lesson.



�DOD FIREFIGHTER CERTIFICATION SYSTEM 



LESSON PLAN 11



Personnel Classification:	ARFF



Subject:		Managing Interior Fires and Overhaul



NFPA 1003 Objectives 

	3-3.6

	3-3.9

	3-5.1

	3-5.2

	3-5.3



Training Materials/Equipment:



Classroom, chalkboard or equivalent, audio visual equipment, examples of overhaul and salvage protocols



References:



NFPA 1003: Airport Firefighter Professional Qualifications, 1994 National Fire Protection Association, Quincy, Massachusetts.



NFPA 402  Aircraft Rescue and Fire Fighting Operational Procedures, 1996 National Fire Protection Association, Quincy, Massachusetts.



IFSTA, Aircraft Rescue and Fire Fighting, 3rd Edition 1992 Fire Protection Publications, Oklahoma State University.

Fire Protection Program (AFR 92-1), Department of the Air Force, Washington, D.C.



NATOPS U.S. Navy Aircraft Emergency Rescue Information Manual (NAVAIR 00-80R-14-1), 

Naval Air Technical Services Facility, Philadelphia, Pennsylvania.



NATOPS U.S. Navy Aircraft Firefighting and Rescue Manual (NAVAIR 00-80R-14)



Aircraft Emergency Rescue Information (Fire Protection) T.O. 003-105E-9, 15 May 1995

Warner Robins AFB, GA

�Additional Information:



IFSTA Video Tapes, Fire Protection Publications, Oklahoma State University.

Firefighting Principles and Practices

Basics of Ventilation

Power Tool Operations and Safety

Firefighter Survival

Fire Streams

Flashover

Floor Collapse

Forcible Entry

Handling Hose

Operating telescoping and Articulating Equipment

Overhaul

Overhaul Procedures

Power Tool Operations and Safety

Salvage Operations

Nine Steps from Ignition to Extinguishment

�Instructor Tasks:



¥ Review lesson outline to ensure understanding of contents and procedures.

¥ Review references for lesson.

¥ Use additional references and your knowledge to enrich lesson outline.

¥ Select and prepare any additional audio�visual aids that may assist in the presentation of the lesson.

¥ Ensure that all equipment needed, including any audio�visual equipment, is available.

¥ Review lesson at end of session to ensure student understanding.

¥ Ensure that the topics and objectives of the lesson have been adequately covered.



��INTRODUCTION AND OBJECTIVES



I.	Greet class

II.	State purpose of the lesson

III.	Establish relation to previous and following lessons

IV.	Review NFPA 1003 objectives for this lesson

V.	Review any additional training materials for this lesson



PRESENTATION



		LESSON OUTLINE							INSTRUCTOR NOTES



3-3.6, 3-3.9		Management of interior fire operations

Interior suppression concerns

Size and compartmentalization of interior

Passenger locations and state of evacuation or rescue operations

Complete suppression only after rescue operations are final

Continue protecting egress routes and rescue access routes for interior attack ARFF personnel

Fuel load

Seats

Fuel

Cargo or baggage

Location of fire seat and extension

If vented, look nearby for fire extension indicators

If unvented, methods to determine seat and extension

Smoke showing

Paint blistering or discoloration

Skin melting

Differing rates of suppression agent breakdown

Portable infrared heat detectors

Witness or crew information, if available

�Weapons and hazardous cargo

Risk must be factored into any consideration for property conservation

Suppression should be aborted if weapons, ordinance, or cargo pose significant risk to firefighters

Fire control efforts may only last until rescue is completed

Fire control, sometimes, will not even be attempted

High impact crashes of certain military aircraft

Certain hazardous cargo aircraft

Ventilation

Apply rescue ventilation principles until all victims out

Ventilation for suppression efforts

Reduces flashover and fire over potential

Increases visibility

Increases safety margin for firefighters

Always have suppression lines and appropriate levels of agent available

Use doors and windows whenever possible

Do NOT increase victimÕs exposure risk

Evaluate door or window location with regards to spreading the fire

Set up positive pressure ventilation (PPV), if possible

Consider fuel leak hazards

Smoke ejector several feet inside doorway(s) and away from fire area

Pushes air through interior and fire out of fire area

Proven effective on large aircraft, not so on small aircraft

�If PPV not possible, set up negative pressure or natural ventilation

Consider fuel leak hazards

Place fans to pull out smoke

If active fire, results in pulling fire toward fan

Use natural opening first

Gaining access

Use same approach as for rescue operations

May choose to use penetration nozzles or tools with appropriate agents

Nozzle or tool design

Applications

Strategy and Tactics

No life safety hazard

Passenger aircraft

Have turret stand-by or apply agent

Enter with handline or use penetrating nozzle/tool

Look for smoke reduction

Look for heat reduction

Look for steam production

Apply structural fire fighting techniques

Cargo aircraft

Determine hazardous cargo

Abort if high life safety risk to firefighters

Get as much information as possible prior to entering

Use penetrating tools and nozzles

Look for smoke reduction

Look for heat reduction

Look for steam production

Use handlines when appropriate

�Ordnance laden aircraft

Follow protocol

Use turrets or move to safe haven

Rescue not complete

Apply rescue fire control techniques (previously discussed)

Focus on complete suppression

Suppress the fire

Uses for foam and types

Uses for dry chemical and powder

Additional apparatus insulates fuselage areas not involved

Discuss turret and handline placement

Overview tactics

Stream placement

Stream movement

Suppress fire as rapidly as possible

3-5.2, 3-5.3	 	Overhaul and salvage

Overhaul

Consult on-scene investigators before conducting overhaul

Follow defined or determined protocol

Preserve as much of the interior as possible, in its original configuration

Photograph prior to destruction, when possible

Special concerns and hazards

Seat padding fuel load in passenger craft

Interior wall cavities in fuselage

Hidden fire

Re-kindle

Cargo holds 

Location of fuel tanks / lines and degree of heat exposure

�Degradation resulting in leaks when aircraft is moved

Small leaks which are not easily found

All lines inside walls

Methods and protection

Wear full protective clothing and self-contained breathing apparatus until atmosphere is declared non-hazardous using a meter

Apply similar tactics as for structural Fire fighting, but following protocol

Look for discolored spots

Pull panels as required, discuss methods

Use pike poles, pry bars, or similar tools

Avoid areas below windows

Do NOT cut any lines

Check for spongy floor panels

Carefully check cargo areas

Use tools to pull apart debris

May need fire watch

May use foam for additional protection

Avoid disturbing anything beyond fire control needs

Document or mentally note significant movement of items and their locations

Prepare reports for investigating authority

�Salvage and protection of evidence

Refer to FAA Advisory Circular 150/5200-12A Fire Department Responsibility in Protecting Evidence at the Scene of an Aircraft Accident and applicable military rules, protocol, and technical orders

Follow standard operating procedures

Leave items where they lay

Leave fatalities

If must be moved, tag and flag

Movement could impair identification

Diagram according to protocol

Cover salvage to protect from elements, if necessary

Disconnect batteries and tape terminals

Document any flipped or moved switches

Note switch position and location

Note action taken

Document as much as possible, or according to standard operating procedures

��REVIEW 



I.	Discuss key lesson points.

II.	Ask questions on the material covered.

III.	Review material that may be unclear.

IV.	Administer test or quiz.

V.	Critique test or quiz.



SUMMARY



I.	Summarize what has been covered.

II.	Relate what has been covered to the next lesson.
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