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Unit 1:				Detecting the presence of Hazardous Materials



Objectives:			NFPA Standard 1031, Chapter 3, para 3-1

				NFPA Standard  472, Chapter 2, para 2-2.1





LO/OBJ					CONTENT				REFERENCE	



001		Definition of Hazardous Materials

2-2.1.1	

(a)  Hazardous Materials as defined by the DOT is one that poses an unreasonable risk to the health and safety of operating or emergency personnel, the public, and/or the environment if it is not properly controlled during handling, storage, manufacture, processing, packaging, use, disposal, or transportation.  It covers all of the hazard classes/divisions.



(b)  Hazardous Substances - EPA term for chemicals that, if released into the environment above a certain amount, must be reported, and, depending of the	threat to the environment, federal involvement in handling the incident can be authorized.



(c)  Extremely Hazardous Substances - EPA term for chemicals that must be reported to the appropriate authorities if released above the threshold reporting quantity.



(d)  Toxic Chemicals - EPA term for chemicals whose total emissions or release must be reported annually by owners and operators of certain facilities the manufacture, process, or otherwise use a listed toxic chemical.



(e)  Hazardous Wastes - EPA term for chemicals that are regulated under the Resource, Conservation, and Recovery Act.



Hazardous Chemicals - OSHA term that denotes any chemical that

would be a risk to employees if exposed in the work place.



Dangerous Goods -  In Canadian Transportation, hazardous materials are called dangerous goods.





�

002

2-2.1.2		Class 1  (Explosives)



003

2-2.1.3			(a)	Division 1.1 - 	Consists of explosives that have a mass explosion hazard.  A mass explosion is one that affects almost the entire load instantaneously.



Black Powder



 Dynamite



TNT

009						

2-2.1.8			(b)	Division 1.2 - Consists of explosive that have a projection hazard but not a mass explosion hazard.



Aerial Flares



Detonating Cord



Power Device Cartridges
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3-3.12

			



		(c)	Division 1.3 - consists of explosives that have a fire hazard and either a minor blast or a minor projection hazard, or both, but not a mass explosion hazard.



Liquid-Fueled Rocket Motors

			

Propellant Explosives

063

3-3.12.1			(d)	Division 1.4 - Consists of explosive devices that present a minor explosion hazard.  No device in the division may contain more than 25 grams (0.9 oz.) of a detonating material.  The explosive effects are largely confined to the package and no projection of fragments of appreciable size or range are expected.



Line-Throwing Rockets



Practice Ammunition



Signal Cartridges

064

3-3.13			(e)	Division 1.5 - Consists of very insensitive explosives.  The division is comprised of substances with a mass explosion hazard but are so insensitive that there is little probability of initiation or transition from burning to detonation under normal conditions of transport.



Prilled Ammonium Nitrate Fertilizer-Fuel Oil Mixtures

				       (Blasting Agents)



			(f)	Division 1.6 - Consists of extremely insensitive articles that do not have a mass explosion hazard.  The division is comprised of articles that contain only extremely insensitive detonating substances and that demonstrate a negligible probability of accidental initiation or propagation.



Placard Characteristics:  (10 3/4” square, on point, that may include the four digit UN  I.D. Number at the bottom with 1 3/4” letters).

065

3-3.13.1					Color - Orange



					Pictograph - Bursting Ball



					DOT Class Number on Bottom of Placard - 1









			(g)	NFPA 495, Explosives Materials Code applies to the manufacture, transportation, storage and use of explosive material.



				1	Shall not apply to the transportation of and use of military explosives by federal or state military agencies.



				2	Shall not apply to the manufacture of explosive materials under the jurisdiction of the U.S. Department of Defense.



			(h)	NFPA 1123, Standard for Outdoor Display of Fireworks, covers the requirements for the use of fireworks in public places.



			(i)	NFPA 1124, Code for the Manufacture, Transportation, and Storage of Fireworks.



			(j)	AFI 91-201, Explosive Safety Standard.



				1	Sets forth safety criteria for operations involving explosives.



				2	Gives guidance for establishing an explosives mishap prevention program.



			Properties.



			(a)	Exposure to heat, shock or contamination can result in thermal or mechanical hazards.



			(b)	Storage.



				1	Primary considerations for storage are safety for employees, safety for the general public, and security.



				2	Separation distances, electrical standards, elimination of spark producing devices and meticulous housekeeping are of particular interest to the fire inspector.



				3	All explosive materials not in the process of manufacture, transportation or use shall be kept in storage magazines.



				4	Detonators shall be stored in separate magazines.



				5	Magazines are classified by the following construction features found in NFPA 495, Table 6-3.



					a	Permanent.



					b	Portable.



					c	Bullet-resistant.



					d	Fire-resistant.



					e	Theft-resistant.



					f	Weather resistant.



					g	Ventilated.



			(c)	Types of Magazines.

				(NFPA 495, Table 6-3)(see also footnotes)

				( Letters a thru g refer to LP, previous page, (2)(b)5 )



				1	Type 1 - permanent structure such as an igloo

						    (a, c, d, e, f, g).



				2	Type 2 - Portable or mobile structure

						    (b, c, d, e, f, g).



				3	Type 3 - "Day box" for temporary storage

						    (b, d, e, f, g).



				4	Type 4 - permanent, portable or temporary structure

						    (a, b, d, e, f, g).



				5	Type 5 - permanent, temporary or portable is theft-resistant 						   		 	    (a, b, d, e, f, g).



			(d)	Separation distances given by the  American Table of Distances or the Table of Recommended Separation Distances or both shall be used to determine separation of facilities.



			(e)	Indoor Magazines may store up to 50 pounds of material and must be fire-resistant and theft-resistant.



				1	May only be located on a floor with an entrance or a ramp to an entrance at ground level.  It shall be located no more than 10 feet from the entrance.



				2	Two magazines may be used if one is used solely for the storage of detonators in quantities not exceeding 5,000 and they are at least 10 feet apart.



			(f)	Heating for magazines shall be hot water radiant or indirect warm air heating only.



				1	Heating may not exceed 130°F.



				2	Air circulation must be uniform and allow for free movement around stored material.



			(g)	Any fuel-fired heating source for the hot water or steam and junction box containing fuses or circuit breakers shall be separated from the magazine by at least 25 feet.

				(NFPA 495, Para. 6.54(f))

				(NFPA 495, Para. 6-5.5.1(a))



			(h)	An area of 25 feet around the magazine will be kept clear of vegetation. (NFPA 495, Para. 6-8.2)



			(i)	No smoking, sparking or open flame devices will be allowed inside or within 50 feet of a magazine. (NFPA 495, Para. 6-8.1)



			(j)	Small arms ammunition shall be separated from flammable liquids, flammable solids, and oxidizers by at least 15 feet.



Small arms ammunition shall not be stored with class 1.1 or 1.2 explosives.







 

			Handling



Fire is principle cause of incidents involving explosives.  On-site fire prevention education is critical.







			(b)	Only competent licensed personnel shall use explosive material, and only for the use intended by the manufacturer.



			(c)	Materials will never be left unattended.



			(d)	No person within 50 feet of any location where explosives are being handled or used shall carry any matches, lighters or other flame producing device.



			(e)	Containers may not be opened within 50 feet of a magazine.



			(f)	Personnel must be trained so fires will not be fought if flames reach material packaging.



			(g)	Insure tools used for opening containers are non-spark producing.



			(h)	Radio transmitters should not be used within 350 feet of the area where blasting operations will take place.



			Use



			(a)	Mining, construction, demolition, and munitions (military).



			(b)	Blasting shall be accomplished only by a certified person in possession of all applicable state, federal and local permits.



			(c)	During pre-blast preparations, only authorized personnel will be in the area.



			(d)	The oldest stock of explosives shall be used first if still within usable dates.



			(e)	All connections shall be made progressively from the explosive charge back to the initiating point.



				1	Final connections shall be made just prior to the blast.



				2	The set-up sequence should be supervised by checklist by one individual. 



Propellants





			(g)	Fireworks (NFPA 1123 covers the storage handling and use)



				1	Can be classified as high as 1.1 (Salutes)



Any person importing, manufacturing, or dealing in fireworks must have a federal license.



				3	Stress safety during seasonal campaigns.  Insure proper operator qualifications for displays.



				4	Inspect site for:



					a	Proper discharge and fallout areas.



					b	Site safety and security. 



				5	Storage



					a	Fireworks shall be stored in magazines at all times unless being manufactured, packaged or transported.



					b	Salute and salute powder (large report charges) shall be stored in type 1 or 2 magazines only.



					c	All requirements listed in NFPA 495 apply to magazine storage of fireworks.



				6	Handling and Use  (NFPA 1123)



					a	All devices shall be inspected on site, prior to the display, by a certified operator for tears, leaks, broken fuses, or having been wet.



					b	Damaged devices shall be returned to manufacturer if they delivered to site, or destroyed by their instruction.



					c	All devices will be stored at the site at least 25 feet upwind from the mortar location.



					d	Areas for discharge, spectator viewing, parking and fallout shall be inspected and approved prior to the display.



					e	Monitors shall be posted around the discharge site to control unauthorized entrance, fences should be used to aid in crowd control.



					f	Authority having jurisdiction shall maintain the right to curtail the display if:



						1	Safety to the public is not being enforced.



						2	Weather conditions such as high winds make the display dangerous.



						3	Crowd control becomes a problem.



					g	No smoking within 50 feet of the display discharge area



					h	If a shell miss-fires



						1	Immediately following the display but, no sooner than 15 minutes cautiously flood with water



						2	Remove after a minimum of 5 minutes



						3	Contact supplier for disposal instructions



			Class 2 (Compressed Gas)





			(a)	Division 2.1 - (Flammable gas) means any material that is a gas at 20(C (68(F) or less and 101.3 kPa (14.7 psi) of pressure, a material that has a boiling point of 20(C (68(F) or less at 101.3 kPa (14.7 psi) and that:

			

1	is ignitable at 101.3 kPa (14.7 psi) when in a mixture of 13 percent or less by volume with air; or



				2	has a flammable range at 101.3 kPa (14.7 psi) with air of at least 12 percent regardless of the lower limit



Inhibited Butadienes



Methyl Chloride



Propane



			(b)	Division 2.2  - ( Nonflammable, nonpoisonous compressed gas, including liquefied gas, pressurized cryogenic gas, and compressed gas in solution) a nonflammable, nonpoisonous compressed gas means any material (or mixture) that exerts in the packaging an absolute pressure of 280 kPa (41 psia) at 20(C (68(F).

			

				A cryogenic liquid means a refrigerated liquefied gas having a boiling point colder than -90(C (-130(F) at 101.3 kPa (14.7 psi) absolute.



Anhydrous Ammonia



Cryogenic Argon



Carbon Dioxide



Compressed Nitrogen

			

			(c)	Division 2.3 - (Poisonous Gas) means a material that is a gas at 20(C (68(F) or less and a pressure of 101.3 kPa (14.7 psi or 1 atm), a material that has a boiling point of 20(C (68(F) or less at 101.3 kPa (14.7 psi), and that:

			

			

				1	is known to be so toxic to humans as to pose a hazard to health during transportation; or

			

				2	in the absence of adequate data on human toxicity, is presumed to be so toxic to humans because, when tested on laboratory animals, it has an LC50 value of not more than 5,000 ppm.



Anhydrous Hydrogen Fluoride

			

Arsine and Chlorine



Methyl Bromide



				3	Hazard zones are associated with Division 2.3 Materials:



					a	Hazard zone A - LC50 less than or equal to 200 ppm



					b	Hazard zone B - LC50 greater than 200 ppm and less than or equal to 1,000 ppm



					c	Hazard zone C - LC50 greater than 1,000 ppm and less than or equal to 3,000 ppm



					d	Hazard zone D - LC50 greater than 3,000 ppm and less than or equal to 5,000 ppm
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			(d)	Gases:



				1	NFPA 55, Standard for the Storage, Use, and Handling of Compressed and Liquefied Gases in Portable Cylinders



				2	Specific storage and use requirements



					a	NFPA 54, National Fuel Gas Code



					b	NFPA 58, Storage and Handling of Liquefied Petroleum Gases



				3	General Properties



					a	Contents under pressure



						1	Container may rupture violently under fire or non-fire conditions.



						2	Can be flammable, explosive, poisonous, corrosive and/or an oxidizer



						3	May be cryogenic (-155° F)



						4	May have very low boiling points



						5	Lighter or heavier than air



					b	Storage



						1	Fixed and portable cylinders



						2	Tanks



					c	Safety features include:



						1	Insulation 



						2	Limitation of combustibles in area



						3	Over-pressure devices



					d	Storage areas shall be secured against unauthorized entry



					e	Cylinder separation



						1	Distance between any flammable, oxidizing, pyrophoric, or toxic gas shall be at least 20 feet and in some instances restricted by other codes.



						2	Compatible cylinders may be stored adjacent to one another.



						3	May be separated by a 5 foot high wall of 1/2 hour fire resistance.



			(e)	Flammable gases shall be stored in accordance with:



				1	NFPA 50A, Standard for Gaseous Hydrogen Systems



				2	NFPA 51, Standard for the Design and Installation of Oxygen-Fuel Gas Systems for Welding, Cutting, and Allied Processes



				3	NFPA 58, Standard for the Storage and Handling of Liquefied Petroleum Gases



				4	Locations for the storage of flammable gases are determined by the amount stored using NFPA 55,

					Table 2-2.1



				5	Electrical equipment shall comply with NFPA 70, National Electrical Code, Article 501 for Class 1, Division 2 locations.



				6	Smoking shall not be permitted in areas or within 20 feet of storage areas.



				7	Cylinders shall be at least 20 feet from storage of flammable and combustible liquids or solids.



				8	Liquefied flammable gas cylinders shall be stored upright



					a	Pressure relief devices must be positioned at the top of the vapor space.



					b	Consider venting rates and spark/flame producing devices









				9	Fire resistance ratings



					a	Containers between 2501 Standard Cubic Feet (scf) (1 scf = 1 cubic foot of gas) and 5000 scf shall be kept in a room with a 1 hour fire resistance rating.



					b	Containers over 5000 scf shall be stored in rooms with a minimum fire resistance rating of 2 hours, at least one wall being exterior.



			(f)	Toxic Gases  (NFPA 55, Ch. 3)



				1	Continuous gas detection systems with alarm shall be utilized.



				2	Exhaust ventilation systems shall be used for all indoor areas used for toxic gases.



					a	Emergency shut-off shall be provided



					b	Exhaust ventilation shall not be recirculated within a room or building



				3	Outdoor storage will be at least 75 feet from:



					a	A line of property that may be built upon



					b	Public ways



					c	Places of public assembly



					d	Any facilities that are not associated with the manufacture, storage, or use of the stored materials.



				4	Secured from unauthorized access



				5	Cylinders of toxic gases shall have valve protective devices or caps and gas-tight valve outlet caps or plugs in place.



					a	While in storage and handling



					b	Empty, full, or partially full



				6	Outdoor storage areas for any size tank



					a	Shall have at least 25 percent of the perimeter open to the atmosphere



					b	Vegetation and combustible materials will be kept clear for at least 15 feet.



					c	Cylinders shall not be placed on the ground or where water can accumulate



					d	Must provide for protection against vehicular damage



				7	Other general storage considerations



					a	Floors shall be of non-combustible construction



					b	Signs to prohibit smoking or open flames must be posted within 20 feet of cylinders that store toxic flammable, oxidizing, or pyrophoric gases.



			(g)	Handling (General guidelines)



				1	Transfers from containers limited to prevent accidental escape



				2	Where transfers are attempted, NO smoking or spark producing devices



				3	Alterations to piping, valves and connections done by qualified personnel only



			(h)	Handling and Use



				1	Compressed gases



					a	Smoking or open flame shall not be permitted within 20 feet of where flammable, oxidizing, pyrophoric, or toxic gases are stored



					b	Use of Liquid Oxygen may not be over any material containing POLs



						1	Asphalt



						2	Concrete with spilled oils



					c	Transfer of products will be conducted by trained personnel



					d	Welding, cutting and brazing operations should be approved prior to start of the operation (NFPA 51B, Welding Cutting and Brazing Processes).





					e	Fire reporting and evacuation procedures must be pre-established and practiced.



					f	Gases shall be used for their intended purpose only, 	following 							written guidelines.



						1	Manufacturers directions



						2	Technical orders

    

				2	Cryogenic materials



					a	Stored below -130°F, proper PPE must be provided



					b	Tank within a tank, inspectors look for insulation damage



					c	Severe frostbite hazards



					d	Material compatibility critical (LOX and POL products may cause explosive reaction)



				3	Use



					a	Industrial - oxygen, LOX, nitrogen, chlorine, acetylene



					b	Medical - oxygen, nitrogen, nitrous oxide



					c	Heating - liquid propane gas (LPG), butane 



			Class 3  (Flammable and Combustible Liquids)





			(a)	Flammable liquid - means any liquid having a flash point of not more than 60.5( C (141(F)



Acetone

			

Amyl Acetate



Gasoline



Methyl Alcohol



Toluene







			(b)	Hazard zones are associated with Class 3 materials:



				1	Hazard zone A - LC50 less than or equal to 200 ppm



				2 	Hazard zone B - LC50 greater than 200 ppm and less than or equal to 1,000 ppm



			(c)	Combustible Liquid - means any liquid that does not meet the definition of any other hazard class and has a flash point above 60(C (140(F) and below 93(C (200(F). Flammable liquids with a flash point above 38(C (100(F) may be reclassified as a combustible liquid.

			

Mineral oil



Peanut oil



No. 6 Fuel oil
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				Pictograph - Flame
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			(d)	NFPA 30, Flammable and Combustible Liquids Code



				1	Minimum requirements for safe storage and handling



				2	Does not apply to transportation



			(e)	NFPA 385, Standard for Tank Vehicles for Flammable and Combustible Liquids



				1	Minimum requirements for design and construction of tank trucks



				2	Does not apply to interstate trucking



			(f)	Code of Federal Regulations, Title 49, Transportation



				1	Federal law concerning transportation



Design criteria for interstate tank trucks, rail tank cars, and associated packaging.





			(g)	NFPA 491M, Manual of Hazardous Chemical Reactions



				1	A compilation of chemical reactions reported to be potentially hazardous



				2	Used to determine storage compatibility for materials



			(h)	Definitions:  (IAW NFPA 30, Para. 1-6)



				1	Flash point - the minimum temperature at which a liquid will give off vapor in sufficient concentration to form an ignitable mixture with air near the surface of the liquid.



				2	Boiling point - the temperature at which the vapor pressure of a liquid equals the surrounding atmospheric pressure of 14.7 pounds per square inch absolute (psia) (760 mm Hg)



				3	Flammable liquid - a liquid having a closed-cup flash point under 100°F  and a Reid vapor pressure not exceeding 40 psia at 100(F (Class I Liquids)



					a	Class IA flash point below 73°F and having a boiling point below 100°F



					b	Class IB flash point below 73°F and having a boiling point at or above 100°F



					c	Class IC flash points at or above 73°F and below 100°F



				4	Combustible Liquid - a liquid having a closed-cup flash point at or above 100°F (Class II and III Liquids).



					a	Class II flash point at or above 100°F and below 140°F



					b	Class IIIA flash point at or above 140°F and below 200°F



					c	Class IIIB flash points above 200°F



				5	Storage Tank - any vessel having a liquid capacity over 60 gallons, is intended for fixed installation, and is not used for processing



				6	Safety Can - an approved container of not more than 5 gallons



				7	Atmospheric Tank - a tank designed to operate at atmospheric pressure up to .5 pressure per square inch gravity (psig) measured at the top of the tank.





				8	Inside storage area - general term which may include inside storage rooms or individual flammable storage lockers.



				9	Compatibility - materials which when contacting each other will not create a chemical reaction.



			Flammable Liquid Storage (NFPA 30)



			(a)	Above ground, underground and inside storage of liquids in fixed tanks and portable tanks with capacities over 660 gallons.



				1	Design, construction, and fabrication of liquid storage tanks (General considerations).



					a	Constructed of steel or approved non-combustible material.



					b	Constructed of materials compatible with the liquid to be stored.



					c	Tank liners may be combustible depending on the properties of the liquid and if compatible with the material.



					d	Metal tanks shall be welded riveted, caulked, bolted, or a combination of these methods.



					e	May be of any shape if consistent with sound engineering design.



				2	Atmospheric tanks



					a	Shall be built, installed, and used within the approved specifications of any of the following:



						1	Underwriters Laboratories Inc. (UL)



						2	American Petroleum Institute (API)



						3	American Society for Testing and Materials (ASTM)



					b	Atmospheric tanks shall not be used for storage of materials at or above boiling point.



				3	Low-pressure tanks



					a	Built to the specifications of:



						1	American Petroleum Institute



						2	American Society of Mechanical Engineering (ASME) Boiler and Pressure Vessel Code



					b	Normal operating pressure of the tank shall not exceed the design pressure of the tank.



				4	Installation of outside aboveground tanks with respect to property lines, public ways, and important buildings on the same property.



					a	Spacing criteria of tanks from these exposures is found in Tables 2-1 through 2-6 in NFPA 30.



					b	Spacing requirements are based on:



						1	Type of liquid



						2	Type of tank



						3	Properties of liquid



					c	Stable liquids having an operating pressure below 2.5 psig use NFPA 30, Table 2-1.



						1	Not less than 5 feet from exposures



						2	Need not exceed 350 feet



						3	If emergency relief venting exists use Table 2-6



					d	Class I, II, and IIIA liquids operating at pressures in excess of 2.5 psig use Table 2.2 and will be a minimum of 25 feet.



					e	Liquids presenting a boil-over hazard will be spaced according to Table 2-3 and shall not be stored in fixed roof tanks larger than 150 Feet in diameter.



						1	Not less than 5 feet from exposures



						2	Need not exceed 350 feet



					f	Storage of unstable liquids shall use Table 2-4.



						1	Tank pressure under 2.5 psig has a minimum of 25 feet.



						2	Tank pressures over 2.5 psig will use Table 2-6.



					g	Class IIIB liquids shall use Table 2-5.



						1	Minimum of 5 feet (12,000 gallons or less).



						2	Maximum of 15 feet (100,001 gallons or more)



				5	Spacing between tanks 



					a	Class I, II, and IIIA liquids, shall be separated in accordance with Table 2-7.



						1	Tanks not over 150 feet in diameter.



							a	1/6 sum of adjacent tank diameters



							b	Not less than 3 feet



						2	Tanks larger than 150 feet but no less than 1/6 sum of the adjacent tank diameters.



					b	For unstable liquids, the distance between such tanks shall be not less than 1/2 the sum of their diameters.



					c	Distance between tanks under 2.5 psig and LPG tanks shall be 20 feet.



					d	Distance of LPG tanks from a dike shall be 10 feet



				6	Control of spillage from aboveground tanks



					a	Automatic alarm shall sound when tank is filled to 90%.  



					b	Automatic shutoff will occur at 95%.



					c	Dikes shall be used to control spilled product.



						1	Capacities shall be no less than the capacity of the largest tank.



						2	Constructed of earth, steel or concrete



						3	Not over 6 feet high unless all controls for valves and piping are located outside of dike.



						4	Tanks shall be 5 feet from base of dike walls.



						5	Intermediate tanks over 150 feet in diameter shall be used for tanks storing class I materials.



						6	No storage of combustible materials or barrels shall be permitted within dike areas.



					d	Venting.



						1	Atmospheric tanks shall be vented to prevent development of vacuum or pressure.



						2	Pressure devices for tanks shall be positioned to prevent flame impingement on any part of the tank.



						3	Vents shall disperse vapors at least 12 feet above the ground level of adjacent buildings and 5 feet from building openings.



				7	Installation of underground tanks.



					a	The distance from any part of a tank storing Class I liquids to the nearest wall of any basement or pit shall be not less than 1 foot , and to any  property line that may be built upon, not less than 3 feet.  The distance from any part of a tank storing Class II or Class III liquids to the nearest wall of any basement, pit, or property line shall be not less than 1 foot



					b	Depth



						1	Tank shall be covered by at least 2 feet of earth.



						2	1 foot of earth with 4 inch concrete slab.



						3	3 feet of earth or 18 inches plus 6 inches of concrete if subjected to traffic.



					c	Venting requirements the same as for above ground tanks except:



						1	Consider protection from blockage with dirt or snow.



						2	Vent pipes shall not be less than 1¼ inch inside diameter.



				8	Inside Liquid Storage Areas



					a	Includes inside rooms, cut-off rooms, attached buildings, liquid warehouses and hazardous materials storage lockers.



					b	NFPA 70, National Electric Code will provide specific requirements concerning electrical service



				9	Container and portable tank storage for capacities of drums not to exceed 60 gallons and tanks not exceeding 660 gallons.



					a	May be constructed of metal, plastic, glass, or fiber.



						1	Metal tanks up to 660 gallons



						2	Glass up to 5 gallons



						3	Safety cans up to 5 gallons



						4	Plastic or fiber drums up to 60 gallons



					b	Must have one or more pressure relief devices that actuate at 10 psig or 30 percent of the bursting pressure of the tank, whichever is greater.

						(Read entire reference in NFPA 30, 4-2.2)



					c	If used, fusible plugs will operate at no more than 300°F.



					d	Compatibility of materials stored must be insured before placement into storage (Use NFPA 491M).



Storage Lockers







					a	Not more than 120 gallons of Class I, II and IIIA liquids shall be stored in a cabinet.



					b	No more than 3 cabinets will be located in a single fire area unless separated by at least 100 feet (Industrial occupancy only).



					c	Must limit internal temperatures to 325°F for 10 minutes.



					d	Minimum of No. 18 gage sheet steel with 1½ inch air space.



						1	Door will be provided a three point latch



						2	Door sill will be at least 2 inches from ground



					e	Marked "FLAMMABLE - KEEP FIRE AWAY"



					f	Wood lockers must use 1" plywood, with rabbeted joints that are double connected with wood screws.



						1	Hinges shall be located so as to not be weakened by fire



						2	A 2 inch pan or raised sill must be provided at the bottom of the cabinet.



					g	Compatibility hazards of materials must be referenced prior to placement into lockers.



				11	Design, construction, and operation of inside liquid storage areas to include:



					a	Inside rooms



					b	Cut-off rooms



					c	Attached buildings



					d	Liquid warehouses



					e	Fire resistance ratings for walls, ceilings and floors



						1	Inside storage rooms



							a	Floor area less than 150 feet require 1 hour



							b	Floor area greater than 150 feet and less than 500 require 2 hour



						2	Cutoff rooms and attached buildings



							a	Floor area less than 300 feet require 1 hour



							b	Floor area greater than 300 feet require 2 hour



						3	Liquid warehouses require 4 hour ratings (Standard fire wall)



						4	Door shall be rated corresponding to the wall



							a	1 hour wall requires 3/4 hour door



							b	2 hour wall requires 1 hour door



							c	4 hour wall requires 3 hour door



						5	To prevent the flow of liquids under emergency conditions, openings shall use:



							a	Noncombustible raised sills or ramps



							b	Open-grated trenches



						6	NFPA 70, National Electrical Code shall be referenced for design and installation of electrical wiring.



						7	Ventilation shall be mechanical or gravity



							a	Exhaust air shall be sent directly to the exterior of the building.



							b	Mechanical systems shall provide at least 1 cubic feet per minute (cfm) of exhaust per square feet of floor area, not to be less than 150 cfm.



						8	General storage requirements



							a	Liquids stored shall not obstruct means of egress



							b	Aisles shall be at least 8 feet wide



							c	May store some ordinary combustibles if separated from liquids by at least 8 feet, subject to the authority having jurisdiction.



						9	Allowable quantities and heights are found in tables



							a	4-4.4(a) (unprotected storage)



							b	4-4.4(b) (protected storage)



							c	4-4.4(c) (rack storage)



						10	Compatibility of materials must be determined prior to placement into storage.









					b	General liquid handling and use



						1	Class I liquids shall be kept in closed containers when not in use.



						2	Class II and III liquids shall be kept in closed containers when the ambient temperature is at or above the flash point.



						3	Not to be used where open flames or ignition sources exist.



						4	Liquids shall be used for manufactured intended use only.



					c	Incidental handling and use



						1	When liquids are used only incidental to the normal business of the occupancy.



						2	Class I and II liquids will be drawn from or transferred into vessels, containers, or portable tanks from:



							a	The original container



							b	Safety cans



							c	Closed piping systems



							d	Mechanical, sealed drawing device



							e	Gravity through a listed self-closing valve



							f	Hoses will have self-closing valves



						3	Quantities limited to:



							a	A supply for one day



							b	25 gallons of class IA in containers



							c	120 gallons of class IB, IC, II, or III in containers



							d	Two portable tanks each not to exceed 660 gallons of class IB, IC, II, or IIIA



							e	20 portable tanks each not exceeding 660 gallons of class IIIB



						4	Where liquids are transferred grounding and bonding shall be accomplished prior to opening or connecting any equipment.



						5	Control of Ignition sources should include pre-planning, inspection, and education.



							a	Open flames



							b	Lightning



							c	Hot surfaces



							d	Radiant heat



							e	Smoking



							f	Cutting and welding



							g	Spontaneous ignition



							h	Frictional heat and sparks



							i	Static electricity



							j	Electrical sparks



							k	Stray currents



							l	Heating equipment



						6	NFPA 10, Standard for Portable Fire Extinguishers shall be referenced extinguisher placement (insure compatibility).



				12	Use



					a	Industrial - gasoline and diesel fuels, solvents, paints and finishes



					b	Military - JP Fuels, gasoline, diesel, paints, solvents





			Class 4  (Flammable Solids)

	

			(a)	Division 4.1 - (Flammable Solid) - means any of the following three types of materials:





				1	Wetted explosives - explosives wetted with sufficient water, alcohol, or plasticizers to suppress explosive properties



				2	Self-reactive materials - materials that are liable to undergo, at normal or elevated temperatures, a strongly exothermic �

					decomposition caused by excessively high transport temperatures or by contamination



				3 	Readily combustible solids - solids that may cause a fire through friction and any metal powders that can be ignited



					(	Magnesium (pellets, turnings or ribbons)



					(	Nitrocellulose



			(b)	Division 4.2 - (Spontaneously Combustible Material) means any of the following materials:



				1	Pyrophoric material - a liquid or solid that, even in small  quantities and without an external ignition source, can ignite within 5 minutes after coming in contact with air



				2	Self-heating material - a material that, when in contact with air and without an energy supply, is liable to self-heat



					(	Aluminum alkyls



					(	Charcoal briquettes



					(	Magnesium alkyls



					(	Phosphorus



			(c)	Division 4.3 - (Dangerous When Wet Material) means a material that, by contact with water, is liable to become spontaneously flammable or to give off flammable or toxic gas at a rate greater than 1 L per kg of the material, per hour



				(	Calcium Carbide



				(	Magnesium powder
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			(d)	References



				1	NFPA 480, Production, Processing, Handling and Storage of Magnesium



				2	NFPA 481, Production, Processing, Handling, and Storage of TitaniumR



				3	NFPA 482, Production, Processing, Storage, and Handling of Zirconium



				4	NFPA 485, Production, Processing, Storage, and Handling of Lithium Metal



				5	NFPA 65, Standard for the Processing and Finishing of Aluminum



			(e)	General Properties



				1	Flammable, some spontaneously



				2	May be water reactive



				3	May be toxic and/or corrosive



				4	May self heat



				5	May be very difficult to extinguish



			(f)	Storage  (General)



				1	Store by compatibility in secure, controlled areas



				2	Dangerous when wet materials, should not be stored in a sprinklered facility



				3	Consider ability of some materials to self-heat



			(g)	Handling  (General)



				1	Training of personnel in the specific hazards must include:



					a	Safety, personal protective equipment (PPE), fire prevention



					b	Disposition of unused product



					c	Reactivity potential



				2	No smoking will be permitted



				3	Compatibility of materials must be considered prior to use, refer to NFPA 491M, Manual for Hazardous Chemical Reactions



				4	Appropriate fire protection shall be considered



					a	Avoid placement of water fire extinguishers to prevent accidental use.



					b	Refer to NFPA 10, Portable Fire Extinguishers for specific criteria.



					c	Use class "D" extinguishing agents



				5	Machines that produce dusts must be provided with enclosed hood dust collection systems.



					a	Must be placed at least 20 feet from washing or cleaning facilities that use flammable or combustible liquids.



					b	Dust collection shall be located outside of buildings.



						1	Collection areas must be appropriately marked.



						2	Care must be taken to avoid spillage, and only non-sparking tools shall be used.



				6	Packaging shall be discarded according to manufacturers directions.



					a	Material residues



					b	Compatibility



				7	Housekeeping extremely important



					a	Accumulations of dusts



					b	Non-sparking cleaning tools



					c	Training of personnel critical







			(g)	Use  (General)



				1	Industrial - thermoelectric systems, metal foundries, electroplating



				2	Agricultural - fertilizer and pesticides



				3	Military - munitions, flares, solid fuels



			(h)	Storage  (Specific metals)



				1	Magnesium



					a	Piles of pigs and ingots shall not exceed 20 feet



					b	Readily combustible material will not be stored within 25 feet



					c	Stored in non-combustible facilities only



					d	Floors shall not allow accumulation of water.



					e	May not be stored in or over a basement or sub-grade structure.



					f	Magnesium powder shall be stored in closed steel drums.



				2	Titanium



					a	Stored in closed barrels or bins away from ordinary combustibles.



					b	Smoking shall be prohibited in any area or room where powder is produced, handled, packaged, or stored.



					c	Powder should be shipped wet in tightly closed cans within a damage proof over-pack.



					d	Open storage of large pieces present no problem, and shall be permitted.



				3	Zirconium



					a	Due to flammable and explosive nature, it shall be stored in steel, tightly sealed drums that are back-filled with argon.



					b	Store in well ventilated area free of ordinary combustibles.



					c	No smoking signs shall be posted.



					d	Filings shall be stored under water until disposed of by recycling.



					e	Oily lathe turnings shall be stored in small closed containers in outside areas.



				4	Lithium



					a	Dangerous when wet



					b	Shall be stored inside of approved shipping containers or in clean, moisture free, sealed metal containers dedicated for the storage of this material.



					c	Not permitted to be stored outside



					d	Areas shall be separated from water and areas where water piping may pass.



					e	Shall not be stored in the presence of incompatible materials.



					f	Shall be stored in containers manufactured by DOT guidelines, and never in a container that previously contained another material.



					g	Rack storage shall not exceed 15 feet.



					h	Storage shall be on the ground floor, not over a basement or sub-surface room.



				5	Aluminum



					a	Shall be stored in containers meeting DOT specifications.



					b	Shall not be stored near oxidizers or combustible material.



					c	Smoking and open flames prohibited.



					d	Area must be free of condensation and water accumulations.



					e	Storage shall be secure



					f	Filings and dust shall be stored in such a way as to prevent airborne release.









			Class 5  (Oxidizers and Organic Peroxides)



			(a)	Division 5.1 - (Oxidizer) - means a  material that may, generally by yielding oxygen, cause or enhance combustion of other materials



Ammonium Nitrate



Bromine Trifluoride

			



Calcium Hypochlorite



			(b)	Division 5.2 - (Organic Peroxides) - means any organic compound containing oxygen (O) in the bivalent -O-O- structure that may be considered a derivative of hydrogen peroxide, where one or more of the hydrogen atoms have been replaced by organic radicals



			(c)	Division 5.2 (Organic Peroxide) materials are assigned to one of seven types:



				1	Type A - organic peroxide that can detonate or deflagrate rapidly as packaged for transport.  Transportation of type A organic peroxides is forbidden



				2	Type B - organic peroxide that neither detonates nor deflagrates rapidly, but that can undergo a thermal explosion



				3	Type C - organic peroxide that neither detonates nor deflagrates rapidly and cannot undergo a thermal explosion



				4	Type D - organic peroxide that detonates only partially or deflagrates slowly, with medium to no effect when heated under confinement



				5	Type E - organic peroxide that neither detonates nor deflagrates and shows low, or no, effect when heated under confinement



				



				6	Type F - organic peroxide that will not detonate, does not deflagrate, shows only a low, or no, effect if heated when confined, and has low, or no explosive power



				7	Type G - organic peroxide that will not detonate, does not deflagrate, shows no effect if heated when confined, and has no explosive power, is thermally stable, and is desensitized



Dibenzoyl peroxide



Methyl ethyl ketone peroxide



Peroxyacetic acid







Placard Characteristics:  (10 3/4” square, on point, that may include the four digit UN  I.D. Number at the bottom with 1 3/4” letters).



					Color - Yellow



					Pictograph - Flaming “O”



					DOT Class Number on Bottom of Placard - 5



			(d)	References



				1	NFPA 43A, Code for the Storage of Liquid and Solid Oxidizers



				2	NFPA 43B, Code for the Storage of Organic Peroxide Formulations



				3	NFPA 490, Code for the Storage of Ammonium Nitrate



				4	NFPA 53, Fire Hazards in Oxygen Enriched Atmospheres



				5	NFPA 655, Sulfur Fires and Explosions



			(e)	NFPA Oxidizer Classes (Differ from DOT classification)



				1	Class 1 - are oxidizers whose primary hazard is that they slightly increase burning rate, but do not cause spontaneous ignition.



				2	Class 2 - will cause a moderate increase in burning or may cause spontaneous ignition.



				3	Class 3 - will cause a severe increase in burning rate or will undergo vigorous self-sustained decomposition when exposed to heat or contamination.



				4	Class 4 - can undergo an explosive reaction due to contamination or exposure to thermal or physical shock.



			(f)	General properties



				1	Supplies oxygen to support combustion



				2	Sensitive to heat, shock, friction, and/or contamination



				3	May be liquid, solid or gas





				4	Storage  (General)



					a	Use of combustible storage containers represents a severe fire hazard.



					b	Storage near ordinary combustibles and flammable and combustible liquids should be avoided.



					c	Dust protection



					d	Water reactivity considerations



					e	Self-heating considerations



				5	Handling  (General)



					a	To avoid spilled material mixing with normal combustibles, housekeeping practices must be strictly enforced.



					b	Fire, health, and reactivity hazards must be understood by users.



					c	Seek manufacturers advice for disposition of unused amounts of product after use.



					d	EXTREME CARE must be exercised when using organic peroxides, training is recommended.



				6	Use  (General)



					a	Industrial - hydrogen peroxide (bleaching and synthesis of other chemicals) 



					b	Fireworks and explosive materials - (metallic chlorates, metallic percolates)



					c	Water and pool purification - calcium hypochlorite



					d	Agricultural fertilizers



			(g)	Storage Specifics



				1	Bulk storage constitutes more than 600 gallons of liquid or 6000 pounds of solid.



				2	All storage areas shall be identified by the words "Class (1 thru 4) Oxidizers" or "Organic Peroxides".



				3	Tanks and bins



					a	Materials shall be compatible with the oxidizer being stored



					b	Shall include pressure relief devices



Q:   Why a pressure relief for a dry bulk                 oxidizer?



   A:    Because of accumulation of Combustible                  	                 Organic Vapors, resultant of  decomposition



				4	Shall be stored in such a way as to avoid contact with ordinary combustibles, flammable and combustible liquids, or any potentially incompatible products.



				5	A minimum of 8 feet shall be maintained between organic peroxide storage and any other storage.



				6	Materials that are incompatible may be separated by solid noncombustible barriers.



				7	If barriers separate oxidizers and flammable or combustible liquids, they must be separated by at least 25 feet.



				8	Solid oxidizers shall not be stored directly beneath incompatible liquids.



				9	Shelves shall be no greater than 24 inches deep no greater than 6 feet high.



			(h)	Storage by class



				1	Class 1 - shall be segregated, cut-off or detached according to Table 3-2(a) of NFPA 43A.



				2	Class 2 - shall be segregated, cut-off, or detached



					a	Cutoffs shall have a fire resistance rating of at least 1 hour



					b	According to Table 4-2A and 4-2B



				3	Class 3 - shall be segregated, cutoff or detached



					a	Ground floor only



					b	Cutoffs have a fire resistance rating of at least 2 hours



					c	According to Table 5-2(a) and 5-2(b)  



				4	Class 4 - shall be detached only



					a	Bulk storage in piles or fixed bins is not permitted



					b	According to Table 6-2



				5	Organic peroxides are stored according to NFPA 43B, Table 2-10(a) and (b)



			(i)	Handling and Use



				1	Smoking shall be prohibited on areas where oxidizers shall be used.



				2	Shall be used only for intended purpose.



				3	Shall not be used in proximity to ordinary combustibles.



				4	Compatibility with surrounding materials must be considered prior to use.



				5	Disposition of packaging must be determined by manufacturer's recommended practices.



			Class 6  (Poisonous Material and Infectious Substances)





			(a)	Division 6.1 - (Poisonous Substance) means a material, other than a gas, that is either known to be so toxic to humans as to afford a hazard to health during transportation, or in the absence of adequate data on human toxicity, is presumed to be toxic to humans, including irritating materials that cause irritation



				(	Aniline



				(	Arsenic Compounds



				(	Carbon Tetrachloride



				(	Hydrocyanic acid



				(	Tear gas









			(b)	Division 6.2 - (Infectious Substances) - means a viable organism, or its toxin, that causes or may cause disease in humans or animals.  Infectious substance and etiologic agent are synonymous



				(	Anthrax



				(	Botulism



				(	Rabies



				(	Tetanus
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			(c)	References



				1	NFPA 43D, Storage of Pesticides



			(d)	General properties



				1	Division 6.1 (Poisonous Material) known to be so toxic to humans as to afford a hazard to health during transport, or in the absence of data on human toxicity is presumed to be toxic to humans, including irritating materials.



				2	Division 6.2 (Infectious Substance) a viable microorganism or its toxin, that causes or may cause disease in humans or animals.  Infectious substance and etiologic agent are synonymous



				3	Toxic by inhalation, ingestion, and skin and eye absorption.



				4	Liquid, or solid (gases under Class 2.3)



				5	Assume any material may possess hazardous properties.    



			(e)	Storage



				1	Control and confine chemicals



				2	Insure compatibility



				3	Stability of containers and rack/shelving must be considered



				4	Facilities with poisons must submit an emergency response plan to the authority having jurisdiction



					a	Plan must be approved



					b	Must include:



						1	Hazardous materials inventory statement



						2	Inspection and record keeping



						3	Employee training



					c	Emergency response plan shall be reviewed bi-annually (every second year) or when facility is modified.



				5	Buildings shall be of noncombustible construction.



				6	Floors shall be recessed at least 4 inches or have a 4 inch liquid-tight raised sill.



				7	Pesticide spills and fire-protection water shall be either contained inside the facility or directed by a drainage system to outside, secondary containment.  The capacity of the system shall be able to accommodate:

					(NFPA 43D, Para. 2-2.2.2)



					a	Capacity of largest pesticide storage container (see exception in NFPA 43D)



					b	1/2 hour of fire protection water, if applicable



					c	100 year rainfall during a 24 hour period, if outdoors.



			(f)	Buildings shall have emergency mechanical exhaust ventilation.



				1	Manual activation upon detection



				2	Exhaust within 6 inches of floor and air makeup above 6 feet.



			(g)	Pesticide storage (Poisons) shall be separated by a liquid tight wall from food and personal contact items such as clothing, furniture, and animal feeds.  (NFPA 43D, Para. 3-1)



			(h)	Incompatible materials shall be stored at least 25 feet away.



			(i)	Shall be stored ONLY on the first floor.



			(j)	Compressed Gas Poisons shall be stored away from heat (steam pipes, heaters and direct sunlight) in an outdoor, covered area.



			(k)	Cylinders will be safety capped and labeled.



			(l)	Cylinders shall be separated by type, contents, and full or empty status.



			(m)	Cylinders will be properly labeled and status of contents shall be marked ("Empty" or "Full").



			(n)	"No Smoking" signs shall be posted



			(o)	Material compatibility will be determined prior to placement of materials into storage.





			Handling and Use





			(a)	Personnel must be trained prior to handling or using poisons and pesticides



				1	Must know how to identify material hazards.



				2	Proper use as directed by manufacturer for each specific material.



				3	Emergency actions



			(b)	Accumulation of combustible waste materials shall be prohibited.



			(c)	Damaged containers shall be over-packed.



			(d)	Proper disposition of packaging shall be determined according to:



				1	Manufacturers recommended practices.



				2	Applicable local, state, and federal guidelines.



			(e)	Proper PPE shall be provided, emergency PPE shall be accessible and all personnel shall be trained and proficient in its use.





			(f)	Different Uses



				1	Industrial - assume any material may possess toxic properties



				2	Pesticides, herbicides - base entomology shop



			Class 7  (Radioactive Material)



			(a)	Radioactive material means any material having a specific activity greater than 0.002 microcuries per gram ((Ci/g)

			

			(b)	Transport Groups



				1	Fissile Class I - White I:  (Minimum Hazard)

					has a radiation level of ( 0.5 millirem per hour (mrem/h)



					(	Chromium 51



				2	Fissile Class II - Yellow II:  (Moderate Hazard) 

					0.5 mrem/h ( radiation level  (  50 mrem/h



					(	Iodine 131 



				3	Fissile Class III - Yellow III:  (Maximum Hazard).

					( 50 mrem/h



					(	Plutonium



					(	Uranium hexafluoride



					(	Cobalt 60



					(	Strontium 90
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			(c )	General Characteristics/Requirements



				1	NFPA 801, Facilities Handling Radioactive Materials



				2	Properties



					a	May cause burns



					b	May cause severe biological effects



					c	Emits radiation (alpha, beta, gamma)

						(Refer to definitions, NFPA 801, Para. 1-5)



					d	Solid or liquid

	

				3	Use



					a	Energy - uranium and plutonium



					b	Industrial - precision inspection, process sterilization



					c	Medical -Disease diagnosis, treatment of cancers



				4	Storage



					a	Storage of radioactive materials shall comply with NFPA 801, Standard for Facilities Handling Radioactive Materials



					b	Radioactive materials shall not be stored in the same area as combustibles.  Separate or remotely located storage facilities shall be used to store radioactive materials safely



					c	Special consideration shall be given to the storage of radioactive compressed gases

						(Refer to NFPA 801, Para. 3-14.2.2 and Appendix for further detail)



					d	Care should be taken in the selection of locations for the storage of radioactive waste materials

						(Refer to NFPA 801, Para. 3-14.2.3 and Appendix for further detail)

					

					e	Provisions to limit contamination shall be based on the fire hazards analysis.  The design of facilities handling radioactive materials shall incorporate the following:	   	        (NFPA 801, Para. 3-1)







						1	Limits on areas and equipment subject to contamination; and 



						2	Design of facilities, equipment, and utilities to facilitate decontamination

 

					f	Buildings shall be of Type I or II construction

						(NFPA 801, Para. 3-5)



					g	Smoke ventilation systems shall not exhaust contaminated wastes outside of the building



					h	Except for those amounts needed for immediate and continuous use, chemicals, materials, and supplies should be separated from radioactive materials.



					e	Consideration must be given to escape or release of:



						1	Contaminated vapors



						2	Contaminated water run-off



						3	Compartmentalization of areas in case of accidental release



				5	Handling and Use



					a	Proper PPE must be provided and used at all times



					b	Workers shall be limited to the minimum required to complete job



					c	Ventilation



						1	If required shall be used



						2	If inoperative, work with material shall cease



					d	Ventilation systems and exhaust systems shall be alarmed





			Class 8  (Corrosives)





			(a)	Corrosive material means a liquid or solid that causes visible destruction or irreversible alterations in human skin tissue at the site of contact, or a liquid that has a severe corrosion rate on steel or aluminum.

			

			(b)	Examples of Class 8 materials include:



					(	Nitric Aid



					(	Phosphorous Trichloride



					(	Sodium Hydroxide



					(	Sulfuric Acid



Placard Characteristics:  (10 3/4” square, on point, that may include the four digit UN  I.D. Number at the bottom with 1 3/4” letters).



					Color - White over Black



					Pictograph - Test tube pouring over steel and hand



					DOT Class Number on Bottom of Placard - 8



			(c)	General Characteristics/Requirements



				1	NFPA 45, Standard for Laboratories Using Chemicals



				2	Properties



					a	Will disintegrate contacted tissues



					b	Will corrode steel or aluminum



					c	Solid or liquid



					d	Acids and bases



				3	Use



					a	Industrial - sulfuric acid is used in many industrial and chemical processes



					b	Agriculture - nitric acid, potassium hydroxide, phosphoric acid used in the manufacture of fertilizers



				4	Storage



					a	Hazardous chemicals stored in the open in a work area shall be kept to the minimum necessary to the work being done  (NFPA 45, Para. 7-2.3.1) 



					b	Inorganic acids, alkalis including sulfuric, nitric, and hydrochloric acids, as well as sodium hydroxide, should be stored in cool, well ventilated places away from incompatible chemicals or combustibles  (NFPHB, Pg. 2-253)



					c	Acids and alkalis should not be stored in the same area  (NFPHB, Pg. 2-253)

			

				5	Handling and Use



					a	Receiving, transporting, unpacking and dispensing of chemicals shall be carried out by trained personnel only to minimize hazards from flammable, reactive, or toxic materials

						(NFPA 45, Para. 7-2.2.1*)



					b	Before chemicals are used, the user shall determine that information and facilities for safe disposal of hazardous materials and waste products are available  (NFPA 45, Para. 7-2.2.4)





			Class 9  (Miscellaneous Hazardous Materials)





			(a)	Miscellaneous hazardous material means a material that presents a hazard during transport, but that is not included in another hazard class, including:



				1	Any material that has an anesthetic, noxious, or other similar property that could cause extreme annoyance or discomfort to a flight crew so as to prevent the correct performance of assigned duties; and 



				2	Any material that is not included in any other hazard class, but is subject to the DOT requirements (a hazardous substance or hazardous waste).

			



			(b)	Examples of Class 9 materials include:



					(	Adipic Aid



					(	Hazardous substances (e.g., PCBs)



					(	Molten Sulfur
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			ORM-D  (Other Regulated Materials)



			(a)	Material that presents a limited hazard during transportation due to its form, quantity, and packaging.

			

			(b)	Examples of ORM-D materials include:



					(	Consumer Commodities



					(	Small Arms Ammunition



					(	May exhibit varying degrees of many other material properties.





			Forbidden



			(a)	Forbidden means prohibited from being offered or accepted for transportation.

			

			(b)	Prohibition does not apply if these materials are diluted, stabilized, or incorporated in devices.







			Marking of Hazardous Materials





			(a)	Placards



				1	10 1/4 square, on point, that may include the four digit United Nations Identification number at the bottom of the placard with 1 3/4 inch numerals.



				2	Placards are required for transport vehicles carrying more than 1000 pounds total weight of a material (Bulk shipment) such as a truck, tank car or freight container 640 cubic feet or larger.







				3	Required for any quantity of the following:



					a	Explosive 1.1



					b	Explosive 1.2



					c	Explosive 1.3



					d	Poison Gas

 

					e	Dangerous When Wet



					f	Poison



					g	Radioactive III



			(b)	Labels



				1	4 inch square, on point



				2	Required on individual shipping containers smaller than 640 cubic feet for quantities less than 1000 pounds (non-bulk).



				3	Placed or printed near the name of the contents of the container.



			(c)	Storage



				1	Materials in consumer packaging will be stored by hazard (flammable liquids kept in flammable storage lockers).



				2	Compatibility must be considered



			(d)	Handling - Education is important concerning safe use and disposal of 						products. 



004			Identify differences between hazardous materials incidents and other

2-2.1.4			emergencies. (2-2.1.4)



			(�seq level3 \*alphabetic�a�)	Potential for doing great harm since effects are far reaching and

				severe.

			

			(�seq level3 \*alphabetic�b�)	Responders must be specifically trained and equipped to deal with

				them properly.



			(�seq level3 \*alphabetic�c�)	Often have long term effects to the environment, people and property.





005   			(�seq level2 \*arabic�1�)�seq level3 \h \r0 �	Identify typical occupancies and locations in the community where

2-2.1.5			hazardous materials are manufactured, transported, stored, used, or

			disposed of. (2-2.1.5) 



			(�seq level3 \*alphabetic�a�)	Warehouses



			(�seq level3 \*alphabetic�b�)	Tank farms



			(�seq level3 \*alphabetic�c�)	Weapons Depots



			(�seq level3 \*alphabetic�d�)	Hospitals



			(�seq level3 \*alphabetic�e�)	Laboratories



			(�seq level3 \*alphabetic�f�)	Truck Terminals



			(�seq level3 \*alphabetic�g�)	Flight Line



			(�seq level3 \*alphabetic�h�)	Maintenance Facilities



		(�seq level2 \*arabic�2�)�seq level3 \h \r0 �	Personnel developing the pre-incident plans should seek assistance from the

			facility manager in identifying hazardous materials locations and recording

			them on the plan in a way that will be useful to the first-arriving companies



		(�seq level2 \*arabic�3�)	Hazardous materials that are manufactured, stored, processed, or used at a

			particular site are NOT  subject to regulations affecting transported

			materials.



		(�seq level2 \*arabic�4�)	Hazardous occupancies and problem locations should be identified and

			evaluated during pre-incident planning







006		Identify typical container shapes that may indicate hazardous materials.

2-2.1.6		(2�2.1.6)





			(a)	Radioactive



				1	Protective overpacks



					a	Cylindrical configuration



					b	Boxlike configuration



				2	Casks



					a 	Rigid metal packaging up to 50 feet long



					b	Reinforcing rings and cooling fins



				

	Pressurized products 

				

				1	Cylinders



					a	Rounded ends



					a	Aerosol containers	



					b	Un-insulated cylinders



					b	Cryogenic cylinders (insulated)



				2	MC-331 pressure cargo tank trailer



					a	Rounded ends 



					b	Highway mode of transportation



				3	Pressure tank car



					a	Rounded ends



					b	Heavy dome cover on top



				4	Tube trailers/tube modules/high pressure tube cars



					a	Several individual cylinders



					b	Cylinders plainly visible from side

�seq level4 \h \r0 �	

			(c)	Cryogenics



				1	Tank-within-a-tank or "Thermos bottle" design



				2	Absence of top fittings on most containers



				3	MC-338



					a	Absence of top fittings

				

					b	Visible compartment at back



					c	Ends are dished and not rounded like cylinders



				4	Cryogenic tank car



					a	Long tank car with no top fittings



					b	Fittings enclosed in cabinet on side of car



			(d)	Corrosives



				1	Carboys -glass or plastic bottles that may be encased by a 								protective box



				2	MC-312

			

					a	Long thin tank with visible stiffener rings



					b	Working platform on top 



					c	Ends are not as rounded as the pressure tanks

				

	Flammable Liquids

					

				1	Drums



				2	Jerrycans



				3	MC-306

					

					a	Oval ends



					b	Spill rail along top



					c	Fittings visible at bottom of the tank when viewed 									form side



				4	Non-pressure tank car



					a	Distinguished by visible fittings



					b	Dome on top smaller than dome on pressure car





Dry Bulk



	1	Pneumatic hopper trailer



		a	“V” shaped bottom structures



		b	Rounded sides and sloping ends



	2	Pneumatically unloaded hopper car



		a	Flat or rounded sides and flat or angular ends



		b	“V” shaped structures at bottom





007		�seq level3 \h \r0 ��seq level4 \h \r0 ��seq level5 \h \r0 ��seq level6 \h \r0 �	Identify facility and transportation markings and colors that indicate

2-2.1.7			hazardous materials (2-2.1.7)



			(�seq level3 \*alphabetic�a�)	Placards 



				�seq level4 \*arabic�1�	United Nations class numbers (bottom of placard) 

 

				2�seq level5 \h \r0 �	Four digit identification numbers on placard or orange 								panel



				3	Symbols and colors 



				4	Name of material

			 

			(�seq level3 \*alphabetic�b�)�seq level4 \h \r0 �	NFPA 704 markings 



			(�seq level3 \*alphabetic�c�)�seq level4 \h \r0 ��seq level5 \h \r0 ��seq level6 \h \r0 �	Military hazardous materials marking;



				�seq level4 \*arabic�1�	Class 1, Division 1�Materials that  present a mass

					detonation hazard.



				�seq level4 \*arabic�2�	Class 1, Division 2�Materials that present an explosion 

					with fragmentation hazard. 



				�seq level4 \*arabic�3�	Class 1, Division 3�Materials with a mass fire hazard



				�seq level4 \*arabic�4�	Class 1, Division 4�Materials that present a moderate

					fire hazard.







				�seq level4 \*arabic�5�	Special warnings



					�seq level5 \*alphabetic�a�	Chemical Hazard 



						�seq level6 \*arabic�1�	Highly Toxic 



						�seq level6 \*arabic�2�	Harassing Agents



						�seq level6 \*arabic�3�	White Phosphorus Munitions



					�seq level5 \*alphabetic�b��seq level6 \h \r0 �	Apply No Water



					�seq level5 \*alphabetic�c�	Wear Protective Breathing Apparatus



			(�seq level3 \*alphabetic�d�)�seq level4 \h \r0 ��seq level5 \h \r0 �	Special hazard communication markings;



				1	Hazardous Materials Information System (HMIS)



				2	PCB labels	



			(�seq level3 \*alphabetic�e�)�seq level4 \h \r0 ��seq level5 \h \r0 ��seq level6 \h \r0 �	Pipeline marker; � Pipeline markers are usually metal signs placed

				adjacent to a hazardous materials pipeline right of way.  They

				contain information about:



				�seq level4 \*arabic�1�	Product and signal word - Caution, Warning, Danger



				�seq level4 \*arabic�2��seq level5 \h \r0 �	Ownership of the line



				3	Emergency telephone number



			(�seq level3 \*alphabetic�f�)�seq level4 \h \r0 �	Container markings � Often, markings on a container will provide

				some indication as to the type of product it holds.  These marking

				include product names, such as "chlorine."





008

2-2.1.7.1

	NFPA 704�Suggested method for the identification of hazardous 

	materials (2-2.1.8)





			(a)	Scale of  0�4, 4 being the worst possible hazard



			(b)	Used for facilities only if mandated by local

				ordinances



			 (c)�seq level5 \h \r0 �	Colors and their meaning



				1	Health: (Blue)



				2�seq level6 \h \r0 �	Flammability: (Red)



				3�seq level6 \h \r0 �	Reactivity: (Yellow)



				4�seq level6 \h \r0 �	Special: (White) �  Special Information 



					a	Oxidizer (oxidizing ability)

 

					b	Radioactive 

 

					c	Avoid use of water



010		Identify where to find Material Safety Data Sheets (MSDS) (2�2.1.10.1)  

2-2.1.9		

				(a)	Why they are necessary

					

					1	Federal hazard communication laws



					2	Right to know (Where employees can get to the information easily)

011

2-2.1.9.1				3	Mandatory local communication on hazards

(b)	OSHA has required all establishments to keep on file an MSDS for

					each chemical stored or used on site

	

With facility manager/employer



					2	At all facilities where hazardous materials are stored or used

012

2-2.1.9.2		�seq level3 \h \r0 ��seq level4 \h \r0 �	Identify basic information on and entries on material safety data sheets (MSDS) 	and shipping papers that indicates hazardous materials (2�2.1.10, 2-2.1.10.2, 2-	2.1.10.3)

010

2-2.1.9				(�seq level3 \*alphabetic�a�)	Basic information on MSDS	

	

					�seq level4 \*arabic�1�	Manufacturers name and location



					�seq level4 \*arabic�2�	Name and family of chemical



					�seq level4 \*arabic�3�	Hazardous Ingredients



					�seq level4 \*arabic�4�	Physical Data



					�seq level4 \*arabic�5�	Fire and Explosion Data



					�seq level4 \*arabic�6��seq level5 \h \r0 �	Health Hazard Data



					�seq level4 \*arabic�7�	Spill or Leak Procedures



					�seq level4 \*arabic�8�	Special Protection Information



					�seq level4 \*arabic�9�	Special Precautions

			

				(b)�seq level4 \h \r0 �	Entries on a MSDS



					�seq level4 \*arabic�1�	General Information - includes manufacturer's name,

						address and emergency phone number, chemical name

						and family, and all synonyms



					�seq level4 \*arabic�2�	Hazardous Ingredient Statement - breaks out the active

						ingredients by percentage.  Trade secrets restrictions may

						sometimes minimize the amount of information available on

						an MSDS, although responders should have access to this

						data during an emergency.



					�seq level4 \*arabic�3�	Physical Data - includes physical properties.

 

					�seq level4 \*arabic�4�	Fire and Explosion Data - includes control and

						extinguishment measures, proper extinguishing agents, etc.



					�seq level4 \*arabic�5�	Spill and Leak Control Procedures - include procedures and

						precautions for handling chemical releases as well as waste

						disposal methods.



					�seq level4 \*arabic�6�	Special Protection Information - includes protective

						clothing and respiratory protection requirements.



					�seq level4 \*arabic�7�	Other Special Precautions (as necessary). 



					�seq level4 \*arabic�8�	Health and Reactivity Hazard Data  (as necessary) -

						includes toxicology information, signs and symptoms of

						exposure, emergency care, chemical incompatibilities,

						decomposition products, etc. 



	Information on shipping papers



				1	Shipper and receivers name and address



				2	List of shipped materials

			



013			(d)�seq level4 \h \r0 �	Entries on shipping papers that indicate the presence of

2-2.1.9.3			hazardous materials.



				1	Proper shipping name 

 

				2	Hazard class or division



				3	Product Identification Number 



				4	STCC Number

			

					a	7 digit number that applies to rail only



				5	CAS Number (Chemical’s social security number)



014			�seq level4 \h \r0 �	Match the name of the shipping papers found in transportation (air,

2-2.1.9.4			highway, rail, water) with the mode of transportation and the person

				responsible. (2�2.1.10.4, 2-2.1.10.5, 2-2.1.10.6, 2-2.1.10.7)



			(a)	Normal location

014

2-2.1.9.5				�seq level4 \*arabic�1�	Highway



					a	Called “bill of Lading”, or “Freight Bill”



014					b	Person responsible - driver

2-2.1.9.6	

					c	Located in cab



				�seq level4 \*arabic�2�	Rail

	

					a	Called "Waybill" and "Consist"

015	

2-2.1.9.5				b	Person responsible “conductor” or “engineer”



					c	Located in with member of train crew



				�seq level4 \*arabic�3�	Water



					a	Called "Dangerous Cargo Manifest"

016

2-2.1.9.6				b	Person responsible “captain” or “Master”

	

					c	Located in the wheelhouse or in a tube-like 	container on a barge



				�seq level4 \*arabic�4�	Air 



					a	Called the "Air Bill”

017

2-2.1.9.7				b	Person responsible -  “pilot”

				

					c	Located in the cockpit/flight deck or attached to a 	package 



			(b)�seq level4 \h \r0 �	Emergencies - can be obtained from the shipper/manufacturer or through 						CHEMTREC  			Refer to 2-2.1.9.6



018			Identify examples of clues (other than occupancy/location, container 

2-2.1.10		shape, 	markings/colors, placards/labels, MSDS, and shipping papers) that

			use the senses of sight, sound and odor to indicate hazardous materials. 

			(2�2.1.11)



			(a)	Sight



				1	visible corrosive actions



				2	chemical reactions



				3	pooling liquids



				4	condensation lines on 	pressure tanks

					

				5	injured victims or casualties



				6	fire or vapor cloud



			(b)�seq level5 \h \r0 �	Sound - hissing of pressure releases

		

			(c)	Odor



				1	gas leaks

	

				2	fire or vapor cloud



019			Describe limitations of using the senses in determining the presence or

2-2.1.11		absence of  hazardous materials (2�2.1.12)



			(a)	close enough to smell - risk of injury



			(b)	close enough to see - risk of injury



			(c)	touching may cause injury

	

			(d)	taste - not recommended







unit 2



020.

2-2.2.1		Given examples of facility and transportation situations involving hazardous materials, the first responder at the awareness level shall identify the hazardous material(s) in each situation by name, UN/NA identification number, or type placard applied (2�2.2)



				Difficulties in determining the names of hazardous

				materials in both facilities and transportation (2�2.2.1).



				(�seq level3 \*alphabetic�b�)	Facilities



					�seq level4 \*arabic�1�	Placards or labels missing



�seq level4 \*arabic�2�	Label or placard may show `hazard Class or Division, and no product identifier

			

				�seq level4 \*arabic�3�	Mixed loads of may have only one placard or label



				�seq level4 \*arabic�4�	Error in placarding or labeling



				5	Shipping papers are not accessible



			(�seq level3 \*alphabetic�c�)�seq level4 \h \r0 �	Transportation



				�seq level4 \*arabic�1�	Placards or labels missing

	

				�seq level4 \*arabic�2�	Placards and labels do not usually list specific product

					names



				�seq level4 \*arabic�3�	Mixed loads are not placarded for all items in the shipment

		

				�seq level4 \*arabic�4�	Shipping papers may not be available





021		Identify sources for obtaining the names of UN\NA identification numbers

2-2.2.2		for, or types placard associated with hazardous materials in transportation

		(2�2.2.2)



			(�seq level3 \*alphabetic�d�)	North American Emergency Response Guidebook



			(�seq level3 \*alphabetic�e�)	Shipping papers



			(c)	Canadian Dangerous Goods Guide to Initial Emergency Response





022.		Identify sources for obtaining names of hazardous materials in a facility. (2-2.2.3)

2-2.2.3

			(�seq level3 \*alphabetic�f�)	material Safety Data Sheets



			(�seq level3 \*alphabetic�g�)	markings on storage containers



			(�seq level3 \*alphabetic�h�)	emergency Planning Documents









unit 3



023.		Identify ways hazardous materials are harmful to people, the environment,

2-2.3.1		and property at hazardous materials incidents.(2-4.1.3.3)



			(�seq level3 \*alphabetic�i�)	Thermal



			(�seq level3 \*alphabetic�j�)	Mechanical



			(�seq level3 \*alphabetic�k�)	Poisonous



			(�seq level3 \*alphabetic�l�)	Corrosive



			(�seq level3 \*alphabetic�m�)	Asphyxiation



			(�seq level3 \*alphabetic�n�)	Radiation



			(�seq level3 \*alphabetic�o�)	Etiologic



			(�seq level3 \*alphabetic�p�)	Psychological





024.    		Identify general routes of entry for human exposure to hazardous materials.

2-2.3.2		(2-4.1.3.4)



			(�seq level3 \*alphabetic�q�)	Contact - skin surface Hazard/Damage (Burns)



			(�seq level3 \*alphabetic�r�)	Absorption - This includes entry through the eyes, skin and

				through punctures.



			(�seq level3 \*alphabetic�s�)	Inhalation - respiratory function



			(�seq level3 \*alphabetic�t�)	Ingestion - mouth



025.		Identify the methods for determining the appropriate guide page for

2-2.3.3		a specific hazardous material.  (2-2.3.1)



			(�seq level3 \*alphabetic�u�)	Four�digit ID number on  (Yellow bordered Pages)



				�seq level4 \*arabic�5�	A placard



				�seq level4 \*arabic�6�	An orange panel



				�seq level4 \*arabic�7�	Shipping papers



				�seq level4 \*arabic�8�	Packaging



			(�seq level3 \*alphabetic�v�)�seq level4 \h \r0 �	Name of the material on (Blue bordered Pages)



				�seq level4 \*arabic�1�	Shipping papers



				�seq level4 \*arabic�2�	Packaging



				�seq level4 \*arabic�3�	Placard



			(�seq level3 \*alphabetic�w�)�seq level4 \h \r0 �	Placards (Table of Placards)



			(�seq level3 \*alphabetic�x�)	Dealing with an unknown

	

				�seq level4 \*arabic�1�	Guide 111 



				�seq level4 \*arabic�2�	Dangerous placard



026.		Identify the two general types of hazards found on each guide page.

2-2.3.4		(2-2.3.2)



			�seq level3 \*alphabetic�y�)	Fire and Explosion Hazard



			(�seq level3 \*alphabetic�z�)	Health hazard

		

			(c)	“P” presents a polymerization hazard





unit 4





027		Duties of the Fire Inspector I outlined in NFPA Std 1031 are:

3-2.1

		(a)	Administration tasks include the preparation of correspondence and inspection reports,  maintenance records, and handling of complaints 

039

3-3.1		(b)	Field inspection tasks include fire safety inspection of new and existing structures and properties for construction, occupancy, fire protection, and exposures 



		(c)	Plans review contains no specific job performance requirements for Fire Inspector I 



		(d)	Other duties of the fire prevention specialist 	include:



				1	Conducting educational programs, to include:



					a	General - Training directed towards fire prevention 	practices in 							general  (i e  housing, clubs, offices) 



					b	Specific � Training directed towards unique hazards 	that arise in 	areas (i e  Munitions, aircraft 	maintenance, POL) 



					c	Procedure for Conducting educational programs:



						1	Preparation 



						2	Research 



						3	Know the purpose and have a goal 



						4	Practice presentation 



						5	Speaker must have the ability to converse 



						6	Know the audience 



						7	Present material 



					d	Values of effective educational programs 



						1	Creates and maintains good personal 	relations 



	2	Develops support for prevention throughout 	installation 



						3	Aids the fire inspection process 



						4	Hazard/deficiency identification and elimination by those 	educated 



                                                                        5	Resource (life, property) loss or damage is prevented or 	reduced through proper steps 	taken during an emergency 



				2	Conducting Orientation and Training Courses 



					a	Family housing orientation briefings are conducted within 30 days 

			

					b	Newcomer's Orientation 



					c	Training that permits other units to meet their recurring training 	requirements (i e  fire 	extinguisher, AFOSH, training, fire brigades) 



					d	Functional and building manager and key supervisor training 



					e	Lectures are presented for seasonal campaigns, requested subjects, 	and for special events (i e  Safety Week) 



					f	Welding operation certification IAW AFOSH 127�5 



				3	Conducting Demonstrations 



					a	Fire extinguishers 



					b	Installed systems 



033				4	Coordinate Fire Prevention Week activities 

3-2.6

					a	Each year by proclamation of the president, the week including Oct  	9 is designated National Fire Prevention Week 



					b	Use this period for intense fire prevention training 



						1	A balance of general and specific programs should be 								provided 



						2	Agencies available to 	promote programs 



							a	Public Affairs 	Office 



							b	Official newsletters 



							c	Base newspaper 



							d	TV and radio 



						3	Styles of advertising 



							a	Comparative - comparing one item to another 



							b	Imperative - do's and 	don'ts 



							c	Nominative - 	associating a symbol with a subject 



							d	Choose style supporting the purpose (i e  base fire 									regulation written in imperative) 



				5	Monitor repairs and testing of installed fire protection systems 



				6	Service/repair 	portable fire extinguishers 



				7	Maintain facility folders and any other documentation in files 



028		The organizational structure of fire protection/prevention in the Air Force is as	

3-2.1.1		follows   (IAW AFI 32-2001)



			(a)	HQ USAF/CE 



			(b)	HQ USAF/CEO 



			(c)	HQ AFCESA/CEXF 



			(d)	Quality Council 



			(e)	Major Commands and Field Operating Agencies 



			(f)	Wing Commanders 



			(g)	Base Fire Marshal 



			(h)	Fire Chief 



			(i)	Assistant Chief of Fire Prevention Services 



			(j)	Fire Inspector 



				1	The NFPA standard that identifies the professional levels of 	performance required for fire inspectors is NFPA 1031 



				2	This standard defines three levels of progression for fire 	inspectors and the rerequisite skills and knowledge needed 	to perform inspection duties 



				3	These duties are divided into three functional areas:



						a	Administration (NFPA 1031, 3-2.1) 



						b	Field Inspection (NFPA 1031, 3-3.1) 



						c	Plans Review (NFPA 1031, 3-4.1)	



Fire Inspectors must be aware that other agencies and their regulations might affect 	their own actions and activities   (IFSTA Inspection) 



(a)	Other agencies may also be required to enforce regulations related to fire safety 



	(b)	Interaction with other agencies involved in life safety can result in an exchange of information to benefit both 



			1	Fire prevention assessments may reveal conditions hazardous to health and 	safety of owners, occupants and the general public 



			2	These hazards may not be specifically covered in fire laws, but they still should be mentioned to the owners or  occupants 



			3	Other inspection authorities should be notified of the conditions 



			4	Mutual assistance in the inspection of buildings can enhance the level of life safety for the general public 



			5	Close cooperation among responsible agencies is encouraged, and should be recognized in municipal ordinances or interdepartmental administrative agreements 



			6	Joint-service agreement planning method 

				(IFSTA Chief Officer, Pg.  16)



				a	Starts with the idea 



				b	Gather and weigh facts 



					1	Determine the goal 



					2	Research legal requirements 



				c	Establish cost analysis 



                                                           1	Determine what factors will be used to determine costs (population, area, number of taskings) 



					2	Determine short-term 	and long-term costs 



				d	Present ideas to superiors 



				e	Political decisions will then be made 



				f	Agreements will be signed 



				g	Agreements can then be implemented 



				h	Monitor process continuously and adjust as necessary 



			(c)	Cooperation among agencies enables each to work more efficiently 	which results in effective enforcement of codes 



			(d)	Utilizing existing networks is easier and more effective than  creating new ones, 	especially for fire safety education   (i. e  schools, service organizations)



040			Legal and Ethical Authority

3-3.1.1

			(a)	DOD Instruction 6055.6,  Fire and Emergency Services Program 



				1	Particular emphasis must be placed on fire prevention education as a 	means to enhance the total fire prevention  effort 



				2	Use along with other fire prevention 	techniques to eliminate the causes of 	fires and to prevent death, injuries, and property damage if a fire occurs  

					(DODI 6055.6, Pg. 4, Para  D 2)



				3	Qualified personnel shall conduct fire risk management 	surveys of facilities  (DODI 6055.6, Pg.  2-1, Para  1 b)



				4	Staffing requirements for fire prevention positions are 	determined on the area of space requiring fire risk surveys 



					a	Includes total square footage of buildings (excluding family 	housing), and continuously used storage areas 



					b	May be increased or decreased depending on amount of fire fighter 	crew-type inspections, and utilization of fire prevention personnel 	for public fire education and review of construction plans 

						(DODI 6055.6, see Encl  6, Pg.  6-1)



			(b)	Air Force Policy Directive  (AFPD 32-20), Fire Protection 



				1	Applies to personnel who develop and implement fire prevention at Air 	Force installations, facilities, and contractor-operated facilities 

					(AFPD 32-20, Para  1.5)



				2	Gives fire prevention specialists the legal authority to enforce national and 					military standards  (AFPD 32-20, Para  1.2.2 and 1.2.3)



	(c)	Air Force Instruction 91-301,  Air Force Occupational and Environmental 	Safety, Fire Prevention and Health (AFOSH) Program 



				1	Directs AFCESA to:



					a	Ensure qualified personnel evaluate hazard reports 	and hazard abatement plans involving fire hazards 



					b	Ensure installation hazard abatement programs 	identify fire hazards and deficiencies 



				2	Directs fire chiefs to:



					a	Conduct fire protection inspections and assessments 



					b	Evaluate fire hazard reports and coordinate actions 	with installation ground safety personnel 



					c	Assign Risk Assessment Codes (RACs) to fire 	related occupational and environmental hazards and 	coordinate with the safety official 

(d)	AFI 32-2001, The Fire Protection Operations and Fire Prevention 	Program 



						1	Implements AFPD 32-20 



2	Directs installation commanders to execute comprehensive installation prevention programs 



3	Directs fire chiefs under the guidance of AFI 91-301, Air Force 	Occupational Safety, Fire Prevention and Health Program to:



a	Implement installation fire prevention programs 



b	Conduct annual facility fire prevention assessments, unless 	required more often by public law or other statutory authority 



c	Ensure AF Form 218, Facility Fire Prevention record, or automated 	products are used as a checklist and to record the results of the assessments 



d	Use AF Form 1487, Fire Prevention Visit Report, to identify the condition of the fire prevention program to commanders 



				4 	Engineering flight chief manages fire engineering as prescribed by Para  						1.4 and 1.5, Military Handbook 1008-B, Fire Protection for Facilities 						Engineering, Design and Construction    (AFI 32-2001, Para  3.5)



				5	The fire chief provides operational expertise to the engineering flight chief 

					(AFI 32-2001, Para  3.5)



Note:  When directed by the cognizant fire protection engineer, projects with little or no fire protection considerations shall not require a fire protection design analysis 

					     (MIL-HDBK 1008-B, Para  1.4 (Note))



(e)	Ethical responsibility requires fire prevention personnel to have exceptional judgment and understand their role in life safety and property conservation 

						(NFPA Inspection Manual, Pg.  1)



1	Critical to an effective, smoothly run prevention program 



2	Fire prevention specialists must be able to communicate effectively 



							a	Orally and in writing 



b	A vital part of the inspection 	process is discussing problems or violations discovered and potential solutions with the affected personnel 



c	This must be accomplished tactfully while using discretion to 	maintain authority



				



029		Development of the Written Product

3-2.2

			(a)	Complete a thorough research of the hazard you intend to address



030				1	Gather statistical data locally

3-2.3

				2	Use DOD records if necessary



			(b)	Determine your goal.  This will be the behavior demonstrated by the audience after they digest your communication.



			(c)	List your main and supporting ideas



				1	Develop as many as possible



				2	Insure that your ideas correlate to your goal



				3	Discard information that is irrelevant



				4	Finally, use your ideas to establish priorities and a definite order of presentation (i.e.  first, second, third)



			(d)	Pick a pattern which moves your readers systematically from beginning to conclusion



				1	A topical pattern will consist of general statements accompanied by defining listings or subtopics



				2	Time or chronological pattern involves discussion of a sequence of events. Tracing evolution of a process or recording problem/solution scenarios)    



				3	Reason pattern would include a stated opinion followed by a discussion of supporting material



				4	Problem solution pattern identifies an issue, then discusses possible solutions



				5	There are also many variations involving combinations of the developed patterns



			(e)	Arrange your ideas in an outline form.  This should align your main and supporting ideas in a visible framework.



			(f)	Next step is to develop sentences and paragraphs



				1	Write in the active voice rather than passive



					a	Active - I appreciate your support.



					b	Passive - Your support is appreciated.



				2	Consider your audience and adjust your content and method of presentation accordingly   (i.e. adults, adolescents, children)



				3	Avoid unnecessary words



				4	Vary the length of sentences to avoid monotony



				5	Each paragraph should have a topic sentence which conveys the main idea of the paragraph



			(g)	Form the presentation into introduction, body, and conclusion



				1	The introduction will provide a brief overview of your intended message



				2	The body will contain main ideas and supporting details which convey your message



				3	The conclusion summarizes your presentation and justifies your conclusions



			(h)	Edit the product



				1	Look at readability, simplicity, and directness



	a	If printing for edit by a supervisor, a double-spaced draft copy is the 			common practice



031			1	Use local base fire regulations

3-2.4





032			Plans review policies of the authority having jurisdiction

3-2.5

			(�seq level3 \*alphabetic�aa�)	According to DODI 6055.6, DoD Fire Emergency Services Program, the plans for all military construction projects, facility modernization, rehabilitation programs, or self-help projects shall be reviewed for concurrence with MIL-HDBK-1008B, Fire Protection for Facilities Engineering, Design and Construction, by qualified personnel to ensure that they meet the life safety and fire prevention criteria promulgated by the DoD Components and the National Fire Codes

				(DODI 6055.6, Pg. 2-1, Para. 1.a.)



			(�seq level3 \*alphabetic�bb�)	AFI 32-2001 states that the engineering flight chief manages fire engineering as prescribed by the current edition of Military Handbook 1008B.  The Fire Chief provides operational expertise    (AFI 32-2001, Pg. 6, Para. 3.5)



			(�seq level3 \*alphabetic�cc�)	Each Major Command Fire Protection Office will develop procedures to implement the plans review policies stated in DODI 6055.6 and AFI 32-2001



		�seq level3 \h \r0 �	MIL-HDBK-1008B - This handbook was produced to provide detailed guidance for the incorporation of fire protection engineering measures in the design and construction of Department of Defense facilities



			MIL-HDBK 1008-B, Section 1, INTRODUCTION, covers the following areas:



			(�seq level3 \*alphabetic�a�)	Scope (Para. 1.1)



			(�seq level3 \*alphabetic�b�)	Cancellation (Para. 1.2)



			(�seq level3 \*alphabetic�c�)	Criteria (Para. 1.3)



			(�seq level3 \*alphabetic�d�)	Renovation (Para. 1.3.1)



			(�seq level3 \*alphabetic�e�)	Existing Facilities (Para. 1.3.2)



			(�seq level3 \*alphabetic�f�)	Absence of Criteria (Para. 1.3.3)



			(�seq level3 \*alphabetic�g�)	Conflicts in Criteria (Para. 1.3.4)



			(�seq level3 \*alphabetic�h�)	Authority Having Jurisdiction (Para. 1.3.5)



			(�seq level3 \*alphabetic�i�)	Waivers (Para. 1.3.6)



			(�seq level3 \*alphabetic�j�)	Guide Specifications (Para. 1.3.7)



			(�seq level3 \*alphabetic�k�)	Design Analyses (Para. 1.4)



			(�seq level3 \*alphabetic�l�)	Services and Qualifications of Fire Protection Engineers (Para. 1.5)



			(�seq level3 \*alphabetic�m�)	Fire Protection During Construction (Para. 1.6)



			(�seq level3 \*alphabetic�n�)	Definitions (Para. 1.7)



			(�seq level3 \*alphabetic�o�)	Combustible Material (Para. 1.7.1)



			(�seq level3 \*alphabetic�p�)	Fire Resistance Rating (Para. 1.7.2)



			(�seq level3 \*alphabetic�q�)	Flame-Spread Rating (Para. 1.7.3)



			(�seq level3 \*alphabetic�r�)	Interior Finish (Para. 1.7.4)



			(�seq level3 \*alphabetic�s�)	Multi-family Housing (Para. 1.7.5)



			(�seq level3 \*alphabetic�t�)	Noncombustible Material (Para. 1.7.6)



			(�seq level3 \*alphabetic�u�)	Smoke-Developed Rating (Para. 1.7.7)



			(�seq level3 \*alphabetic�v�)	Underground Structures (Para. 1.7.8)



			(�seq level3 \*alphabetic�w�)	Windowless Structures (Para. 1.7.9)



		�seq level3 \h \r0 �	MIL-HDBK 1008-B, Section 2, Building Construction



			(�seq level3 \*alphabetic�a�)	Basic Criteria (Para. 2.1)



			(�seq level3 \*alphabetic�b�)	Egress and Safety to Life (Para. 2.1.1)



			(�seq level3 \*alphabetic�c�)	Type of Construction (Para. 2.1.3)



			(�seq level3 \*alphabetic�d�)	Separation Between Buildings (Para. 2.1.4)



			(�seq level3 \*alphabetic�e�)	Fire Area (Para. 2.2)



			(�seq level3 \*alphabetic�f�)	Unsprinklered Attics and Suspended Ceilings (Para. 2.2.1)



			(�seq level3 \*alphabetic�g�)	Special Requirements (Para. 2.4)



			(�seq level3 \*alphabetic�h�)	Vertical Fire Cutoffs (Para. 2.5.1)



			(�seq level3 \*alphabetic�i�)	Protection of Door Openings (Para. 2.5.2)



			(�seq level3 \*alphabetic�j�)	Means of Egress (Para. 2.6 - 2.6.2.1)



			(�seq level3 \*alphabetic�k�)	Interior Finish (Para. 2.7 - 2.7.3)



			(�seq level3 \*alphabetic�l�)	Roof Coverings and Roof Deck Assemblies (Para. 2.9-2.9.2)



			(�seq level3 \*alphabetic�m�)	Smoke and Heat Vents  (Para. 2.12.6)



		�seq level3 \h \r0 �	MIL-HDBK 1008-B, Section 6: Fire Extinguishing Systems



			(�seq level3 \*alphabetic�a�)	Automatic Sprinkler Systems. (Para. 6.1)



			(�seq level3 \*alphabetic�b�)	Characteristics (Para. 6.1.1)



			(�seq level3 \*alphabetic�c�)	Application Requirements (Para. 6.1.2)



			(�seq level3 \*alphabetic�d�)	Fire Administration Authorization Act of 1992 (Para. 6.1.3)



			(�seq level3 \*alphabetic�e�)	Design Requirements (Para. 6.1.4)



			(�seq level3 \*alphabetic�f�)	Hydraulic Calculations (Para. 6.1.4.1)



			(�seq level3 \*alphabetic�g�)	Sprinkler Coverage (Para. 6.1.4.2)



			(�seq level3 \*alphabetic�h�)	Connections to Exterior Fire Reporting Systems (Para. 6.1.4.3)



			(�seq level3 \*alphabetic�i�)	Strainers (Para. 6.1.4.4)



			(�seq level3 \*alphabetic�j�)	Sprinkler Shop Drawings (Para. 6.1.5)



			(�seq level3 \*alphabetic�k�)	Water Spray Systems Requirements (Para. 6.2.1)



			(�seq level3 \*alphabetic�l�)	Foam Systems Requirements (Para. 6.3.1)



			(�seq level3 \*alphabetic�m�)	Standpipe Systems (Para. 6.4)



			(�seq level3 \*alphabetic�n�)	Dry Chemical Extinguishing Systems (Para. 6.5)



			(�seq level3 \*alphabetic�o�)	Carbon Dioxide Systems (Para. 6.6)



			(�seq level3 \*alphabetic�p�)	Halon 1301 Systems (Para. 6.7)



			(�seq level3 \*alphabetic�q�)	Portable Fire Extinguishers (Para. 6.8)



			(�seq level3 \*alphabetic�r�)	Wet Chemical Extinguishing Systems (Para. 6.9)





		�seq level3 \h \r0 �	MIL-HDBK 1008-B, Section 4, Special Occupancies and Hazards



			(�seq level3 \*alphabetic�a�)	Personnel Housing and Similar Lodging Facilities (Para. 4.1)



			(�seq level3 \*alphabetic�b�)	Family Housing (Para. 4.2)



			(�seq level3 \*alphabetic�c�)	Dining and Food Preparation Facilities (Para. 4.3)



			(�seq level3 \*alphabetic�d�)	Medical Facilities (Para. 4.4)



			(�seq level3 \*alphabetic�e�)	Detention and Correctional Facilities (Para. 4.5)



			(�seq level3 \*alphabetic�f�)	Libraries (Para. 4.6)



			(�seq level3 \*alphabetic�g�)	Child Development Facilities (Para. 4.7)



			(�seq level3 \*alphabetic�h�)	Electronic Equipment Installations (Para. 4.8)



			(�seq level3 \*alphabetic�i�)	Ordnance (Para. 4.9)



			(�seq level3 \*alphabetic�j�)	Warehouses and Storage Facilities (Para. 4.10)



			(�seq level3 \*alphabetic�k�)	Storage of Flammable and Hazardous Materials and Hazardous Waste (Para. 4.11)



			(�seq level3 \*alphabetic�l�)	Waterfront Facilities (Para. 4.12)



			(�seq level3 \*alphabetic�m�)	POL Facilities (Para. 4.13)



			(�seq level3 \*alphabetic�n�)	Flammable and Combustible Liquids (Para. 4.14)



			(�seq level3 \*alphabetic�o�)	Petroleum-Based Hydraulic Fluids (Para. 4.15)



			(�seq level3 \*alphabetic�p�)	Aircraft Hangars (Para. 4.16)



			(�seq level3 \*alphabetic�q�)	Aircraft Acoustical Enclosures (Para. 4.17)



			(�seq level3 \*alphabetic�r�)	Out-of-Airframe Acoustical Enclosures (Para. 4.18)



			(�seq level3 \*alphabetic�s�)	Hyperbaric and Hypobaric Chambers (Para. 4.19)



			(�seq level3 \*alphabetic�t�)	Anechoic Chambers (Para. 4.20)



			(�seq level3 \*alphabetic�u�)	Liquid Oxygen (Para. 4.21)



			(�seq level3 \*alphabetic�v�)	Department of Defense Dependent Schools (Para. 4.22)



			(�seq level3 \*alphabetic�w�)	Vehicle Parking, Storage, Maintenance and Repair Facilities (Para. 4.23)



			(�seq level3 \*alphabetic�x�)	Pesticide Storage and Handling Facilities (Para. 4.24)



			(�seq level3 \*alphabetic�y�)	Windowless Structures (Para. 4.25)



		�seq level3 \h \r0 �	Military Handbook 1008B, Section 4:  Special Occupancies and Hazards, provides guidance for specific types of occupancies regarding:



			(�seq level3 \*alphabetic�a�)	Fire Detection Requirements (Para. 4.1.1 - 4.1.4)



			(�seq level3 \*alphabetic�b�)	Automatic Sprinkler Protection (Para. 4.1.5)



			(�seq level3 \*alphabetic�c�)	Special Fire Suppression Systems (Para. 4.1.6.1)



			(�seq level3 \*alphabetic�d�)	Building Construction



				�seq level4 \*arabic�3�	Construction Type (Para. 4.4.2)



				�seq level4 \*arabic�4�	Fire Area Limitations (Para. 4.4.3)



				�seq level4 \*arabic�5�	Building Height Limitations (Para. 4.4.4)



			(�seq level3 \*alphabetic�e�)�seq level4 \h \r0 �	Special Requirements



				�seq level4 \*arabic�1�	Building Equipment (e.g.- hood and duct system)  (Para. 4.3)



				�seq level4 \*arabic�2�	Occupancy Use Classification (Para. 4.4.1)



				�seq level4 \*arabic�3�	Locking Devices (Para. 4.5.2)



				�seq level4 \*arabic�4�	Others



			(�seq level3 \*alphabetic�f�)�seq level4 \h \r0 �	References to other publications (Para. 4.5.3)



		�seq level3 \h \r0 �	Personnel Housing and Similar Lodging Facilities (Para. 4.1)



			(�seq level3 \*alphabetic�a�)	Sleeping Room



				�seq level4 \*arabic�1�	Provide single station hard-wired smoke detector



				�seq level4 \*arabic�2�	Unsprinklered Air Force Facilities shall have a heat detector that sounds an evacuation alarm and transmits a signal



			(�seq level3 \*alphabetic�b�)�seq level4 \h \r0 �	Open Bay Personnel Housing (Para. 4.1.2)



				�seq level4 \*arabic�1�	Supervised smoke detectors in sleeping areas and exit access corridors that sound an evacuation alarm and transmit a signal



				�seq level4 \*arabic�2�	Corridor detectors are not required if the building is protected by a complete automatic sprinkler system



			(�seq level3 \*alphabetic�c�)�seq level4 \h \r0 �	Hotel-Style Housing Quarters (Para. 4.1.3)



				�seq level4 \*arabic�1�	Provide single station hard-wired smoke detectors in each sleeping room



				�seq level4 \*arabic�2�	Supervised smoke detectors shall be located in the interior corridors



				�seq level4 \*arabic�3�	Corridor detectors are not required if the building is protected by a complete automatic sprinkler system



			(�seq level3 \*alphabetic�d�)�seq level4 \h \r0 �	Apartment-Style Personnel Housing Quarters (Para. 4.1.4)



				�seq level4 \*arabic�1�	Provide single station hard-wired smoke detectors in each sleeping room, living and lounge area



				�seq level4 \*arabic�2�	Supervised smoke detectors shall be located in the interior exit access corridors



				�seq level4 \*arabic�3�	Corridor detectors are not required if the building is protected by a complete automatic sprinkler system



				�seq level4 \*arabic�4�	Type of construction IAW Para. 2.1.3



			(�seq level3 \*alphabetic�e�)�seq level4 \h \r0 �	Automatic Sprinkler Protection (Para. 4.1.5)



				�seq level4 \*arabic�1�	Complete automatic sprinkler protection



				�seq level4 \*arabic�2�	Exception:  Air Force hotel-style housing quarters, less than 3 stories, where sleeping rooms and suites have a door that opens directly to the outside, at street or ground level, or to exterior exit access arranged IAW NFPA 101



			(�seq level3 \*alphabetic�f�)�seq level4 \h \r0 �	Range Top Cooking Surfaces (Para. 4.1.6)



				�seq level4 \*arabic�1�	Facilities with individual range top cooking surfaces shall have automatic sprinkler protection throughout the building.



				�seq level4 \*arabic�2�	Range top cooking surfaces located only in common areas may be protected with an approved range top extinguishing system installed IAW NFPA 96



			(�seq level3 \*alphabetic�g�)�seq level4 \h \r0 �	Storage Areas, Shops, and Laundry Areas (Para. 4.1.7)



				�seq level4 \*arabic�1�	Protected IAW NFPA 101



				�seq level4 \*arabic�2�	Provided automatic heat detectors connected to the building fire alarm system in areas not protected by automatic sprinklers





		�seq level3 \h \r0 ��seq level4 \h \r0 �	Flammable/Hazardous Material Storage.



			(�seq level3 \*alphabetic�a�)	Warehouse areas for storage of flammable liquids, solids, and hazardous materials  (Para. 4.11.1.1)



				�seq level4 \*arabic�1�	Shall not exceed 20,000 square feet between fire walls



				�seq level4 \*arabic�2�	Ceiling height shall not exceed 30 feet



			(�seq level3 \*alphabetic�b�)�seq level4 \h \r0 �	Prefabricated structures  (Para. 4.11.6)



				�seq level4 \*arabic�1�	Single structure shall not exceed 400 square feet



				�seq level4 \*arabic�2�	May be portable, preferred to be outside



			(�seq level3 \*alphabetic�c�)�seq level4 \h \r0 �	Outdoor storage limitations and separation



				�seq level4 \*arabic�1�	1 or 2 walls and a roof



				�seq level4 \*arabic�2�	Shall not be more than 400 feet long or wide and each area shall be separated by 100 feet



				�seq level4 \*arabic�3�	No container or portable tank in a pile, shall be more than 200 feet from a 40 foot wide minimum fire lane



				�seq level4 \*arabic�4�	Fire hydrants shall not be more than 200 feet apart



		�seq level3 \h \r0 ��seq level4 \h \r0 �	Aircraft Hangars (Para. 4.16)



			(�seq level3 \*alphabetic�a�)	Shall comply with NFPA 409, except as modified by MIL-HDBK-1008B



			(�seq level3 \*alphabetic�b�)	Overhead Foam-Water Sprinkler System Requirements (Para. 4.16.1)



				�seq level4 \*arabic�1�	Closed-head AFFF system in aircraft servicing area



					�seq level5 \*alphabetic�a�	Wet-pipe in areas not subject to freezing. (Para. 4.16.1.1)



					�seq level5 \*alphabetic�b�	Pre-action in areas subject to freezing.



				�seq level4 \*arabic�2��seq level5 \h \r0 �	Minimum application rate shall be 0.16 gpm per square foot of floor area (Para. 4.16.1)



				�seq level4 \*arabic�3�	Sprinkler heads shall have a temperature rating of 286(F (Para. 4.16.1.1)



			(�seq level3 \*alphabetic�c�)�seq level4 \h \r0 �	Supplementary Low-Level (Under-Wing) Fixed AFFF System Requirements 

				(Para. 4.16.2.1)



				�seq level4 \*arabic�1�	Nozzles shall deliver a foam solution density of not less than 0.10 gpm per square foot of floor area beneath the aircraft



				�seq level4 \*arabic�2�	Shall be provided for the following:



					�seq level5 \*alphabetic�a�	Hangers which accommodate aircraft whose wing area is greater than 3,000 square feet



					�seq level5 \*alphabetic�b�	Hangers which may accommodate multiple small aircraft (of high monetary value) in a close or tight configuration



				�seq level4 \*arabic�3��seq level5 \h \r0 �	Activation of Foam-Water Systems (Para. 4.16.3)



					�seq level5 \*alphabetic�a�	Activation of an overhead foam-water sprinkler system shall activate the supplementary low-level protection systems



					�seq level5 \*alphabetic�b�	Activation of a single overhead thermal rate-compensated heat detector or a single manual pull station shall activate under-wing and pre-action systems



					�seq level5 \*alphabetic�c�	Optical detection shall not activate any fire suppression system for Army or Air Force projects



					�seq level5 \*alphabetic�d�	Manual Release Stations (Para. 4.16.3.1)



						�seq level6 \*arabic�1�	Manual activation and abort devices will be of the requiring two (2) separate and distinct actions to operate



						�seq level6 \*arabic�2�	Devices will be provided with clear plastic tamper covers



						�seq level6 \*arabic�3�	Covers may be marked "AFFF", "FOAM", "FOAM SYSTEM" or unmarked



						�seq level6 \*arabic�4�	Covers will not be marked "FIRE", "FIRE ALARM" or in any manner which might be confused with a manual fire alarm activation device



					�seq level5 \*alphabetic�e��seq level6 \h \r0 �	Rate Compensated Heat Detectors (Para. 4.16.3.2)



					�seq level5 \*alphabetic�f�	Ultraviolet and Infrared Optical Detectors (Para. 4.16.3.3)



				�seq level4 \*arabic�4��seq level5 \h \r0 �	Water Supplies (Para. 4.16.4)



				�seq level4 \*arabic�5�	Equipment Locations (Para. 4.16.5)



				�seq level4 \*arabic�6�	Controls Locations (Para. 4.16.6)



				�seq level4 \*arabic�7�	Agent Requirements (Para. 4.16.7)



				�seq level4 \*arabic�8�	Adjacent areas shall be provided with automatic wet pipe sprinkler systems



		�seq level3 \h \r0 ��seq level4 \h \r0 �	Windowless Structures (Para. 4.25)



				�seq level4 \*arabic�1�	Shall conform to NFPA 101, Chapter 30



				�seq level4 \*arabic�2�	Provided a manually activated smoke exhaust system if three stories or more



		�seq level3 \h \r0 ��seq level4 \h \r0 �	Symbols and Terminology used in Plans Review



			(�seq level3 \*alphabetic�a�)	The plans and specifications of buildings are shown in working drawings for the purpose of communicating construction of various building types.  According to IFSTA's Fire Inspection and Code Enforcement, there are four main views of working drawings: (IFSTA Inspection Manual, Pg. 192)



				-  The Plan View

				-  The Elevation View

				-  The Sectional View

				-  The Detailed View



			(�seq level3 \*alphabetic�b�)	The majority of the plans you will review, will be from the Army Corps of Engineers.  They require that a set of plans be divided into several different chapters or sections.  These sections are as follows:



				�seq level4 \*arabic�1�	Civil Section:



					�seq level5 \*alphabetic�a�	Site Plan



					�seq level5 \*alphabetic�b�	Site Utilities



				�seq level4 \*arabic�2��seq level5 \h \r0 �	Architectural Section:



					�seq level5 \*alphabetic�a�	Floor, ceiling, roof, and plot plans



					�seq level5 \*alphabetic�b�	Wall and partition sections and details



					�seq level5 \*alphabetic�c�	Schedules (door, window, and finish



					�seq level5 \*alphabetic�d�	Elevations







				�seq level4 \*arabic�3��seq level5 \h \r0 �	Structural Section:



					�seq level5 \*alphabetic�a�	Foundation plan



					�seq level5 \*alphabetic�b�	Roof Framing plan



					�seq level5 \*alphabetic�c�	Masonry details



				�seq level4 \*arabic�4��seq level5 \h \r0 �	Mechanical Section:



					�seq level5 \*alphabetic�a�	Heating, Ventilation, and Air Conditioning (HVAC) plan



					�seq level5 \*alphabetic�b�	Schedules (materials and equipment)



				�seq level4 \*arabic�5��seq level5 \h \r0 �	Plumbing Section:



					�seq level5 \*alphabetic�a�	Suppression system piping plans



					�seq level5 \*alphabetic�b�	Schedules and details



				�seq level4 \*arabic�6��seq level5 \h \r0 �	Electrical Section:



					�seq level5 \*alphabetic�a�	Lighting and power plans



					�seq level5 \*alphabetic�b�	Schedules and details



					�seq level5 \*alphabetic�c�	Fire detection/alarm plans



				�seq level4 \*arabic�7��seq level5 \h \r0 �	* Note:  Suppression system piping plans, fire detection/alarm plans and other fire protection concerns may be found in a separate section of their own

 

			(�seq level3 \*alphabetic�c�)�seq level4 \h \r0 �	The following is an example of the different types of working drawings and what is shown in those sections:



				�seq level4 \*arabic�1�	Site Plan:



					�seq level5 \*alphabetic�a�	Existing and New Utilities



					�seq level5 \*alphabetic�b�	Existing Structures



					�seq level5 \*alphabetic�c�	Access to Location



				�seq level4 \*arabic�2��seq level5 \h \r0 �	Elevation Drawing:



					�seq level5 \*alphabetic�a�	Shows the front, rear, and side views vertically (including walls and roof)



					�seq level5 \*alphabetic�b�	Provides location and character of doors, windows, and wall openings



					�seq level5 \*alphabetic�c�	Exterior finish and trim materials



				�seq level4 \*arabic�3��seq level5 \h \r0 �	Floor Plan:



					�seq level5 \*alphabetic�a�	Exterior shape



					�seq level5 \*alphabetic�b�	Building arrangement



					�seq level5 \*alphabetic�c�	Room shapes and sizes



					�seq level5 \*alphabetic�d�	Type of materials



					�seq level5 \*alphabetic�e�	Wall length and thickness



					�seq level5 \*alphabetic�f�	Door and window width, location, and type



					�seq level5 \*alphabetic�g�	Location of stairways or vertical shafts



				�seq level4 \*arabic�4��seq level5 \h \r0 �	Framing drawings:



					�seq level5 \*alphabetic�a�	Shows arrangement, number, and dimensions of structural elements of the floors, wall, and roof



					�seq level5 \*alphabetic�b�	Roof Plan - aerial view



				�seq level4 \*arabic�5��seq level5 \h \r0 �	The Sectional drawings - a vertical view of a building as if it were cut into two parts.  The purpose of a sectional view is to show the internal construction of each assembly.  There are three types of cross-section views: (IFSTA Inspection Manual, Pg. 198)



					�seq level5 \*alphabetic�a�	Horizontal - Cross section of the complete building from exterior wall to exterior wall and from foundation to roof



					�seq level5 \*alphabetic�b�	Typical - Cross section of a common construction feature, such as a wall



					�seq level5 \*alphabetic�c�	Detail - Cross section of some construction feature to show exact detail



				�seq level4 \*arabic�6��seq level5 \h \r0 �	Detail drawings - Sometimes it becomes necessary to show a feature in a larger scale because enough information cannot be crowded into the space of the small scale drawing.  (IFSTA Inspection Manual, Pg. 198)



				�seq level4 \*arabic�7�	Symbols are used on drawings that indicate where to locate the detail drawings



					�seq level5 \*alphabetic�a�	May consist of a divided circle or other symbols



					�seq level5 \*alphabetic�b�	Symbol divisions will provide the sheet number, detail number, and section number



					�seq level5 \*alphabetic�c�	These symbols may differ for each set of drawings



				�seq level4 \*arabic�8��seq level5 \h \r0 �	In addition to the use of symbols to represent materials and fixtures on a floor plan, different types of lines are used on floor plans.  Lines are actually symbols, since different lines convey different meanings



					�seq level5 \*alphabetic�a�	Object lines - used to show the main outline of the building, including exterior walls, interior partitions, porches, patios, and driveways



					�seq level5 \*alphabetic�b�	Extension lines  - extend from the building to permit dimension data shown outside the plan drawing



					�seq level5 \*alphabetic�c�	Hidden lines - used to show areas which are not visible on the surface but which exist below the plan of projection.  Hidden lines are also used in floor plans to show objects above the floor-plan section line, such as wall cabinets, arches, and beams



					�seq level5 \*alphabetic�d�	Center lines - used to identify and locate the center of symmetrical objects such as exterior doors and windows



					�seq level5 \*alphabetic�e�	Cutting-plane lines - very heavy lines used to denote a sectioned area



					�seq level5 \*alphabetic�f�	Break lines - used when an area is not drawn in its entirety.  Breaks are used to shorten lines without enlarging the scale of a drawing



						�seq level6 \*arabic�1�	A ruled line with freehand breaks is used for long, straight breaks



						�seq level6 \*arabic�2�	A wavy, uneven freehand line is used for smaller, irregular breaks



					�seq level5 \*alphabetic�g��seq level6 \h \r0 �	Phantom lines - used to indicate alternative positions of fixtures, movable partitions, or future construction additions.  Existing structures to be removed are also shown with phantom lines



					�seq level5 \*alphabetic�h�	Fixture lines - used to outline the shape of kitchen, laundry, bathroom fixtures, or build-in furniture which is part of the structure



					�seq level5 \*alphabetic�i�	Leaders - used to connect a note or dimension with the object it represents



			(�seq level3 \*alphabetic�d�)�seq level4 \h \r0 ��seq level5 \h \r0 �	Each drawing has a title block that contains specific information about the drawing and the project.  The format, or location, of the information is determined by the designers, although the information is the same.  The title block usually contains the following information:



				�seq level4 \*arabic�1�	The title of the drawing



				�seq level4 \*arabic�2�	The description of the project



				�seq level4 \*arabic�3�	The scale of the drawing



				�seq level4 \*arabic�4�	The revisions block, which dates the drawing and any revisions



				�seq level4 \*arabic�5�	The name of the firm producing the drawings



				�seq level4 \*arabic�6�	The name of the person performing the drafting, and the person responsible for checking the final drawings



				�seq level4 \*arabic�7�	The sheet number in the set.  The first number is the drawing number, and the second number denotes the total number of sheets in the set



				�seq level4 \*arabic�8�	If the plans were drawn by a licensed architect, the title block should have the architect's official stamp as issued by the state architectural registration board



			(�seq level3 \*alphabetic�e�)�seq level4 \h \r0 �	Schedules and Specifications



				�seq level4 \*arabic�1�	Schedules



					�seq level5 \*alphabetic�a�	Provide detailed data while saving space on drawings



					�seq level5 \*alphabetic�b�	Include information needed to do the job or order materials



					�seq level5 \*alphabetic�c�	Common schedules include door, window, paint, finish materials, and foundation



						�seq level6 \*arabic�1�	Door schedules include information on :



							�seq level7 \*alphabetic�a�	Width/height



							�seq level7 \*alphabetic�b�	Type/materials



							�seq level7 \*alphabetic�c�	Thickness/symbols



						�seq level6 \*arabic�2��seq level7 \h \r0 �	Paint and finish schedules include information on:



							�seq level7 \*alphabetic�a�	Room finishes by paint or material



							�seq level7 \*alphabetic�b�	Wall, floor, and ceiling finishes



							�seq level7 \*alphabetic�c�	Base and trim



							�seq level7 \*alphabetic�d�	States what is to be use and where it will be located in the building



				�seq level4 \*arabic�2��seq level5 \h \r0 ��seq level6 \h \r0 ��seq level7 \h \r0 �	Specifications



					�seq level5 \*alphabetic�a�	Typed sheets assembled together to form a pamphlet or several volumes of information covering subjects in detail



					�seq level5 \*alphabetic�b�	Supplement the working drawings with detailed technical information about the work to be done, specifying the material, equipment, fixtures to be used and includes standards of installation/operation



					�seq level5 \*alphabetic�c�	Conflict or discrepancies between specifications and drawings are resolved by the specifications governing over drawings



			(�seq level3 \*alphabetic�f�)�seq level4 \h \r0 ��seq level5 \h \r0 �	Symbols and abbreviations



				�seq level4 \*arabic�1�	Symbols are used to provide information and save space on drawings.  Symbols may resemble what they represent, although most must be learned or used without that relationship



				�seq level4 \*arabic�2�	Abbreviations are use to provide information in limited spaces



					�seq level5 \*alphabetic�a�	Abbreviations must be accurately defined to interpret drawings



					�seq level5 \*alphabetic�b�	Clue to definition may be given by a leader and arrowhead pointing to something specific



			(�seq level3 \*alphabetic�g�)�seq level4 \h \r0 ��seq level5 \h \r0 �	Shop Drawings



				�seq level4 \*arabic�1�	Made by a contractor to show workers how individual items are to be prepared for fabrication and assembly



				�seq level4 \*arabic�2�	Specifications will provide guidance on the submittal and approval of shop drawings



				�seq level4 \*arabic�3�	Specifications may state criteria for shop drawing development.



				�seq level4 \*arabic�4�	Review of shop drawings and their criteria can be as important as the working drawings. (i.e.- sprinkler system drawings)



		�seq level3 \h \r0 ��seq level4 \h \r0 �	Review of Plans and Specifications



			(�seq level3 \*alphabetic�a�)	Drawings Review



				�seq level4 \*arabic�1�	Working drawings must be checked for inclusion of fire protection requirements with the use of specifications



				�seq level4 \*arabic�2�	Confirm correct equipment, construction, and finish uses at required locations



				�seq level4 \*arabic�3�	Check required spacing, clearances, and widths



				�seq level4 \*arabic�4�	Obtain assistance on interpretation of plans from engineers or draftsmen



			(�seq level3 \*alphabetic�b�)�seq level4 \h \r0 �	Specification Review



				�seq level4 \*arabic�1�	Check to insure that all fire protection requirements and references are included in the divisions



				�seq level4 \*arabic�2�	Specification must state criteria for fire protection features such as performance, maintenance, and testing criteria



				�seq level4 \*arabic�3�	Document comments or deficiencies the same way as for drawings



				�seq level4 \*arabic�4�	Construction is required to meet the requirements as stated in specifications



				�seq level4 \*arabic�5�	Insure specifications involving fire protection concerns are clear, concise, correct and current



			(�seq level3 \*alphabetic�c�)�seq level4 \h \r0 �	Scaling



				�seq level4 \*arabic�1�	Drawings drawn to scale have the length of every line reduced to a constant fraction of its true length



				�seq level4 \*arabic�2�	Drawing to a scale allows all or part of the building to be shown in exact relationship



					�seq level5 \*alphabetic�a�	The ‘ ¼ inch = 1 foot’  is common for floor plan and elevation drawings



					�seq level5 \*alphabetic�b�	The ‘ 1½ inch = 1 foot’  is common for detail drawings



				�seq level4 \*arabic�3��seq level5 \h \r0 �	Use of an architect scale prevents calculating mathematically each dimension from fractions



					�seq level5 \*alphabetic�a�	Architect scales are available with several different scales



					�seq level5 \*alphabetic�b�	Scale may be a flat or triangular type



				�seq level4 \*arabic�4��seq level5 \h \r0 �	Rules for reading the scale



					�seq level5 \*alphabetic�a�	Select the proper scale ratio (reference the drawing)



					�seq level5 \*alphabetic�b�	Measure from the center of one line to the center of another



					�seq level5 \*alphabetic�c�	The scale selected for use is read from the number zero to the left or right, determined by scale used



					�seq level5 \*alphabetic�d�	Measurements may not be exact due to reproduction of drawing or corrections to drawing not drawn to scale, use available dimensions when possible



					�seq level5 \*alphabetic�e�	Do not use a scale measurement when dimensions are available



		�seq level3 \h \r0 ��seq level4 \h \r0 ��seq level5 \h \r0 �	Demonstration of review of working drawings



			(�seq level3 \*alphabetic�a�)	Location plan and index



				�seq level4 \*arabic�1�	Sections index



				�seq level4 \*arabic�2�	Sheet numbers



				�seq level4 \*arabic�3�	Title block



			(�seq level3 \*alphabetic�b�)�seq level4 \h \r0 �	Legend and abbreviations



				�seq level4 \*arabic�1�	Section identification



				�seq level4 \*arabic�2�	Supplementary legend and abbreviations



					�seq level5 \*alphabetic�a�	Electrical



					�seq level5 \*alphabetic�b�	Mechanical



			(�seq level3 \*alphabetic�c�)�seq level4 \h \r0 ��seq level5 \h \r0 �	Site and grading plans



				�seq level4 \*arabic�1�	Existing buildings



				�seq level4 \*arabic�2�	Accessibility







			(�seq level3 \*alphabetic�d�)�seq level4 \h \r0 �	Site utilities plan



				�seq level4 \*arabic�1�	Type of service and connection



				�seq level4 \*arabic�2�	Water supply



				�seq level4 \*arabic�3�	Hydrant locations



			(�seq level3 \*alphabetic�e�)�seq level4 \h \r0 �	Landscape plan



				�seq level4 \*arabic�1�	Accessibility



				�seq level4 \*arabic�2�	Exit discharge



			(�seq level3 \*alphabetic�f�)�seq level4 \h \r0 �	Floor plan and schedules



				�seq level4 \*arabic�1�	Use of floor plan and elevations will show building shape and arrangement



				�seq level4 \*arabic�2�	Means of egress



				�seq level4 \*arabic�3�	Interior wall types



				�seq level4 \*arabic�4�	Room finish schedule



				�seq level4 \*arabic�5�	Relate the floor plan to other plans



			(�seq level3 \*alphabetic�g�)�seq level4 \h \r0 �	Elevations and details



				�seq level4 \*arabic�1�	Exterior wall openings



				�seq level4 \*arabic�2�	Use of elevations



			(�seq level3 \*alphabetic�h�)�seq level4 \h \r0 �	Building sections and details



				�seq level4 \*arabic�1�	Materials used



				�seq level4 \*arabic�2�	Protection of elements



			(�seq level3 \*alphabetic�i�)�seq level4 \h \r0 �	Wall sections and details



				�seq level4 \*arabic�1�	Type of wall



				�seq level4 \*arabic�2�	Materials used 



			(�seq level3 \*alphabetic�j�)�seq level4 \h \r0 �	Roof and ceiling plans



			(�seq level3 \*alphabetic�k�)	Roof framing plan



				�seq level4 \*arabic�1�	Materials



				�seq level4 \*arabic�2�	Type of elements



				�seq level4 \*arabic�3�	Load information



			(�seq level3 \*alphabetic�l�)�seq level4 \h \r0 �	HVAC



				�seq level4 \*arabic�1�	Sections, elevations and details



				�seq level4 \*arabic�2�	Mechanical schedules



				�seq level4 \*arabic�3�	Control wiring



				�seq level4 \*arabic�4�	Fire dampers



				�seq level4 \*arabic�5�	Halon purge system



			(�seq level3 \*alphabetic�m�)�seq level4 \h \r0 �	Plumbing plan



				�seq level4 \*arabic�1�	Sections, elevations and details



				�seq level4 \*arabic�2�	Suppression systems



			(�seq level3 \*alphabetic�n�)�seq level4 \h \r0 �	Lighting plan



				�seq level4 \*arabic�1�	Emergency lighting



				�seq level4 \*arabic�2�	Circuits



		�seq level3 \h \r0 ��seq level4 \h \r0 �	Locating related information



			(�seq level3 \*alphabetic�a�)	The use of several drawings may be necessary to evaluate an aspect of the design



			(�seq level3 \*alphabetic�b�)	Consider the relationship/influences of features to one another



			(�seq level3 \*alphabetic�c�)	Detail symbols are a source of information to other drawing sheets that contain related information



		�seq level3 \h \r0 �	Review of shop drawings for automatic sprinkler systems



			(�seq level3 \*alphabetic�a�)	Review abbreviations, symbols and schedules



			(�seq level3 \*alphabetic�b�)	Verify the general notes, contract exclusions and hydraulic notes are IAW specifications and other appropriate guidance/records



			(�seq level3 \*alphabetic�c�)	Verify hydraulic calculations



			(�seq level3 \*alphabetic�d�)	Verify the fire flow is adequate for the site



			(�seq level3 \*alphabetic�e�)	Verify the plans meet the minimum requirements



			(�seq level3 \*alphabetic�f�)	During pre-acceptance/acceptance inspections you will compare these plans to the system 



				�seq level4 \*arabic�1�	Verify pipe type and size



				�seq level4 \*arabic�2�	Verify pipe connection methods/types



				�seq level4 \*arabic�3�	Verify correct valves are located in the correct locations



					�seq level5 \*alphabetic�a�	Control valves



					�seq level5 \*alphabetic�b�	Alarm valve



					�seq level5 \*alphabetic�c�	Check valve



					�seq level5 \*alphabetic�d�	Drip check valve



					�seq level5 \*alphabetic�e�	Drain valves



				�seq level4 \*arabic�4��seq level5 \h \r0 �	Verify proper installation of the correct fire department connection



				�seq level4 \*arabic�5�	Verify proper installation of the proper alarm/supervisory devices



				�seq level4 \*arabic�6�	Identify the existence of any devices or features not included in the approved plans



		�seq level3 \h \r0 ��seq level4 \h \r0 �	Pre-acceptance/Acceptance Inspections



			(�seq level3 \*alphabetic�a�)	Conducted using fire prevention inspection techniques



			(�seq level3 \*alphabetic�b�)	Performed to ensure the project conforms to the specifications and plans



				�seq level4 \*arabic�1�	Fire subdivisions



				�seq level4 \*arabic�2�	Means of egress requirements



				�seq level4 \*arabic�3�	Clearances



				�seq level4 \*arabic�4�	Materials and workmanship



				�seq level4 \*arabic�5�	Type and location of equipment



				�seq level4 \*arabic�6�	Installation and operation of fire protection equipment



			(�seq level3 \*alphabetic�c�)�seq level4 \h \r0 �	Pre-acceptance inspections must check discrepancies noted during the specification and drawings reviews



			(�seq level3 \*alphabetic�d�)	Discrepancies noted during pre-acceptance must be checked for correction during the acceptance inspection



			(�seq level3 \*alphabetic�e�)	The acceptance inspection is the final confirmation that the project meets all 					requirements
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3-2.6.1				Practice time management skills  (Management in the Fire Service,                                                                  2nd Ed ) 



					a	Time management is essential for efficiency 



					b	For things to get done "time thieves" must be controlled 



						1	Failure to plan the day 



						2	Interruptions 



						3	Failure to delegate responsibilities 



						4	Procrastination 



						5	Inefficiency 



						6	Meetings that accomplish little 



					c	Ways to manage time 	effectively 



						1	Prepare things to do list 



						2	Prioritized list according to urgency\importance of the task 



						3	Establish goals to accomplish each  major 	task and design specific plans of action 





						4	When scheduling, review project and determine work 	needed, estimate resources, assess time available and time 	needed for project, then prepare the schedule with specific 	completion dates 



							a	For example, you would not want to 	conduct an 				inspection during peak periods in the operation of 				the facility 



							b	Inspections need to be scheduled during normal 				operating hours 



						5	Schedule more difficult tasks at your most productive time 				of the day 



						6	Reserve time to deal with unanticipated interruptions and 				unexpected crisis or  opportunities 



						7	Stay flexible to adjust to new or unexpected priorities 



						8	For larger tasks, divide them into smaller components for 				easier scheduling and accomplishing 



						9	Periodically determine if time is being used 				effectively to reduce wasted time 



						10	Identify personal time wasters and develop habits to 					liminate them 



						11	When interrupted, determine if the interruption is more 				important or urgent than what is presently being done 



						12	When planning a meeting, decide if a meeting is necessary, 				or if objectives could be accomplished a better  way 



						13	Prepare agendas for meetings 



						14	Insure only necessary personnel attend meetings 



						15	Schedule meetings so they can be extended 				if necessary to accomplish objectives 



						16	Bring any necessary materials to meeting 



						17	Monitor the process of the meeting to ensure it moves 				toward objectives 



						18	Take notes that enable proper follow-up on assignments 



						19	Reserve a period of time called "Do Not Disturb" during 								the day to work without interruption on top-priority tasks
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3-2.7			Complaint Handling  (IFSTA Inspection,  5th Ed. Pg. 32)



			(a)	Treat people making a complaint with courtesy



			(b)	Express interest in their complaint, this will encourage more participation



			(c)	Complaints that do not require immediate action are usually forwarded to the fire prevention section



			(d)	Immediate action may be required on some complaints, all appropriate agencies respond



			(e)	When investigating a complaint, do not give advance notice to owner



				1	Inspector should produce appropriate identification and explain the reason for the inspection



				2	Inspectors must be prepared to deal with negative attitudes





			(f)	Use departmental complaint forms, they are useful for tracking and record keeping



			(g)	Record all pertinent information



				1	Copy facts accurately



				2	Be concise as possible



				3	Use correct grammar, punctuation and spelling



				4	Describe the complaint completely



				5	Detail corrective actions needed



				6	Create a realistic solution



				7	List any interim measures to be taken



				8	Give a suspense date to when corrective action must be completed



036			Two types of files

3-2.8

			(a)	Administrative



				1	Correspondence



				2	Reports



				3	References



			(b)	Facility



				1	Building Folders are commonly maintained for each inspected property.  They contain:



					a	AF Form 218 (or automated products)



					b	AF Form 1487



					c	Pre-fire plans



					d	Any other pertinent information on a specific building or facility



					e	May use these forms or an automated record keeping system



			Purpose



			(a)	Document work accomplishment (evidence)



			(b)	Assures that work is accomplished



			(c)	Provides a basis for compiling data



			(d)	Standardizes procedures



			Controls



			(a)	AFM 37-123, Management of Records governs the establishment and maintenance of records  



				1	Provides information regarding the Records Information Management System  (RIMS) (computerized system)



				2	Provides procedures to manage and protect electronic records, and to insure their integrity



				3	Contains guidance for implementation of a basic filing 							arrangement and use of a general correspondence file



				4	Directs the use of a files maintenance and disposition plan and use 						of files disposition control labels



				5	Allows for the use of AF Form 614 or 614A Charge Out Record



			(b)	Files Maintenance and Disposition Plan (formerly AF Form 80)



				1	Printout of all files maintenance and disposition information as provided by the RIMS



					a	Created by the records managers and submitted for approval to the Chief of the Office of Record (COR) and the Functional Area Records Manager (FARM)



						1	Will be updated when a new individual assumes the duties of records technician



						2	The files maintenance and disposition plan will be kept at the front of the active files IAW AFI 37-123



			(c)	Files distribution control label



				1	RIMS generates the control labels



				2	RIMS allows only one disposition authority (table and rules) per record series on the file plan



			Related Forms



			(a)	AF Form 218, Facility Fire Prevention/Protection Record



				1	Prepare an individual AF Form 218 on each building visited



				2	Provides all information relative to a specific facility



					a	Serves as a fire hazard checklist



					b	Will be with the fire protection specialist during the visit tour



					c	Used to record the visit



			(b)	AF Form 1487, Fire Prevention Visit Report



				1	Prepared by fire prevention specialist



				2	Three copies



					a	Copy #1,  goes to the functional manager and will be returned to technical services to be filed in the facility file



					b	Copy #2,  goes to the building manager or alternate



					c	Copy #3,  is kept in the technical services suspense file until Copy #1 is returned



			(c)	AF Form 332, Work Request



				1	Prepared by a functional manager or building manager



				2	Fire prevention specialist can assist in preparing blocks 8 & 9



				3	Use for new work, repairs and maintenance



			(d)	AF Form 1071, Maintenance Record for Fire Equipment



				1	Used to record inspections, servicing and maintenance



					a	Installed fire systems



					b	Detection and warning devices



					c	Flight line fire extinguishers



					d	Exceptions are those entered on computer product and/or accomplished be contractor



				2	This form will be prepared for each system and device installed in any base facility as listed on Air Force Real Property Accountability Records



			(e)	AF Form 592, Welding, Cutting and Brazing Permit



				1	Completed by requester



				2	Signed by fire protection personnel



				3	Contains checklist



				4	Instructions on reverse side



			(f)	Checklists



				1	Purpose



					a	Assist workers in new areas



					b	Readily available



					c	Standardize procedures



				2	Design



					a	Simple format



					b	Logical sequence



				3	Specific uses



					a	Forms initiation and completion



					b	Inspection procedures



					c	Maintenance of equipment



					d	Extinguisher reservicing



					e	Itemizing requirements



037			Record Retention requirements

3-2.8.1

			(a)	AFI 37-138, Disposition of Air Force Records, Procedures and Responsibilities 



				1	States policies and procedures for the destruction, transfer, or retirement of eligible records



				2	References AFM 37-139 for detailed disposition instructions



			(b)	AFM 37-139, Disposition of Air Force Records -- Records Disposition Schedule



				1	Consists of decision logic tables which provide for disposition of documentation



				2	Mandatory for use by all Air Force activities including guard and reserve.  Also applies to contractors who create, accumulate, or manage Air Force records.



				3	Designates disposition of reports of fire hazards or deficiencies



					a	Destroy when hazard or deficiency is corrected or 2 years after reporting year



					b	Whichever is later



			Freedom of Information Act (FOIA) Requests



			(a)	The Air Force discloses records in its possession and control to the public



				1	Except those exempt by AFI 37-131, Freedom of Information Act Program



				2	Exemptions include but are not limited to, those which if released would cause an identifiable harm



					a	Classified records



					b	Invasion of personal privacy



					c	Investigative records (gathered for law enforcement purposes)



			(b)	Responsibilities (AFI 37-131,  Pg. 2)



				1	Office of Primary Responsibility (OPR) (Unit Commander)



					a	Coordinate the release or denial with offices of collateral responsibility (work centers)



					b	Coordinate with Staff Judge Advocate (SJA) and FOIA office on proposed denials



					c	Provide requested records



					d	Help disclosure authority determine whether to release record



						1	Disclosure authority determines whether to release records and provide then to the FOIA office



						2	Initial denial authorities



							a	Make final decisions to deny records



							b	Tell requesters the nature of records or information denied, exemption supporting the denial with reason, and appeal procedures



							c	Makes final determination on "no record" responses



				2	FOIA Managers



					a	Control and process FOIA requests



					b	Obtain recommendations from OPR's for records



					c	If information is denied, the notice is forwarded to the MAJCOM with an explanation justifying why request was denied  



			Community Right-to-Know (Fire Protection Handbook (FPH), Pg. 9-121)



			(a)	Superfund Amendments and Reauthorization Act of 1986 

 				(SARA Title III)



				1	Title III of the law is known as the Emergency Planning and Right-to-Know Act



				2	Established requirements for federal, state, and local governments, and industrial facilities regarding community right-to-know reporting on hazardous and toxic chemicals.

			(b)	Reporting requirements



				1	Owners and operators of a facility are required to prepare or have available a material safety data sheet (MSDS) for each hazardous chemical covered under the Occupational Safety and Health Act of 1970.



				2	If a request is made by any member of the general public, the local emergency-planning committee must make available a MSDS for any hazardous chemicals required to be submitted to them.



					a	Each work center should be able to provide the information



					b	Bio-environmental has a master list of hazardous chemicals that require a MSDS



				3	Owners and operators of a facility must allow the fire department to conduct on-site inspections of the facility and must provide to the fire department specific location information on hazardous chemicals at the facility.





038			Instructions for deriving codes for Fire Safety Deficiencies (FSD)

3-2.9			(AFI 91-301, Attch. 5,  Pg. 30)





			(a)	FSD is a condition which reduces fire safety below the acceptable level, including noncompliance with standards, but by itself cannot cause a fire to start.



			(b)	Computations



				1	FSD's require subjective analysis to determine the priority for corrective actions



					a	Prioritized according to their seriousness 



					b	Codes I, II, III, IV, and V are prioritized to highlight more serious ones for correction



				2	Step 1 - Conduct an analysis based on fire probability and loss severity.  This cannot be used for establishing legal liability relating to a fire incident.



					a	Fire probability is the likelihood a fire will occur.  Considering, as a minimum, the following factors: contents, processes, arrangement of contents, occupancies, operations conducted in the area, construction classes/types/ages, and hours of operation. Assign one of the following categories.     



						1	A - likely to occur immediately or within a short period of time



						2	B - probably will occur in time



						3	C - possible to occur in time



						4	D - unlikely to occur



					b	Loss severity is the expected loss should a fire occur.  Considering, as a minimum, the following factors: contents, processes, occupancies, constructions, installed fire safety features, and impacts of the FSD during a fire.  Assign one of the following categories.



						1	1 - Loss of life:  major monetary loss (more than $5,000,000) or major mission impact



						2	2 - Permanent disability: severe monetary loss ($1,000,000 to $5,000,000) or curtailed mission capability



						3	3 - Injury:  slight monetary loss ($100,000 to $1,000,000) or limited mission impact



						4	4 - No injury or mission impact and minimal monetary loss (less than $100,000)



					c	FSD code matrix.  Determine the FSD code from table A5.1 based on the fire probability category (A,B,C, or D) and the loss severity category (1,2,3, or 4).



					d	Step 2 - FSD Codes



						1	Code I - severe deficiency that would result in a catastrophic loss of mission capability, facility or contents, or high loss of life



						2	Code II - serious deficiency that would have significant impact on mission capability, facility or contents, or a significant probability of loss of life



						3	Code III - may constitute a risk to life or property



						4	Code IV - may contribute only minor damage or a slight risk to personnel



						5	Code V - has little impact on personnel, facilities, or contents





			(c)	Corrective Action on FSDs





				1	Codes I and II



					a	Describe specific FSD and corrective actions required



					b	Unit commander is responsible for correction



					c	If immediate correction is not possible, initiate interim control measures to reduce fire risk (for example, evacuating building, establishing 24-hour fire watch)



					d	Unit commander or representative will enter corrective action on form and return to the fire organization



					e	Fire organization should assist in completion of AF Form 332 to ensure the deficiency and corrective action are adequately described and justified



				2	Codes III, IV and V - Major commands shall establish management procedures for these FSD's





			(d)	Reporting Requirements



				1	The report shall describe the deficient condition, interim measures taken, and necessary action for permanent correction



				2	Code I - immediate report made to installation commander by unit commander upon identification



				3	Codes I and II



					a	Reported annually to installation commander by fire organization



					b	Describing every code I and II not corrected and any  corrected during the preceding year



				4	Codes III, IV and V - major commands shall establish procedures for reporting these FSD's









			Instructions for deriving Risk Assessment Codes (RACs) 

			(AFI 91-301, Pg. 16)



			(a)	Determine  the probability that a mishap will occur and the potential mishap severity if it does happen by using  the Risk Assessment Code Matrix (AFI 91-301,  Table 1)



			(b)	Mishap probability is an assessment of the likelihood a hazard or fire deficiency will result in a mishap



				1	Mishap probability categories



					a	A - Likely to occur immediately or within a short period of time



					b	B - Probably will occur in time   



					c	C - Possible to occur in time



					d	D - Unlikely to occur



			(c)	Mishap severity is an assessment of the potential consequence if a hazard or deficiency results in a mishap.  It is the degree of injury, occupational illness, resource loss, or fire damage that could occur.



				1	Severity categories



					a	I - Death or permanent total disability, resource loss or fire damage more than $1,000,000



					b	II - Permanent partial disability, temporary total disability in excess of 3 months, resource loss or fire damage from $200,000 but less than $1,000,000



					c	III - Lost workday mishap, resource loss or fire damage from $10,000 but less than $200,000



					d	IV - First aid or minor medical treatment, resource loss or fire damage less than $10,000, or a violation of a requirement in a standard



			(d)	RAC descriptions



				1	1 - Imminent Danger



				2	2 - Serious



				3	3 - Moderate



				4	4 - Minor



				5	5 - Negligible



			Completing AF Form 1487



			(a)	Block 1 - File No. (list year--sequentially number, for example 95-001)



			(b)	Block 2 - Facility No. (building number)



			(c)	Block 3 - Date/Time of Visit



			(d)	Block 4  - Date corrective action required (established by inspector, date when corrective action must be initiated)



			(e)	Block 5 - Suspense Date (when copy 1 must be back in the fire prevention office)



			(f)	Block 6 - To: (organization responsible for the building)



			(g)	Block 7 - From: (your organization)



			(h)	Block 8 - Type of inspection (check appropriate box)



			(i)	Block 9 - Hazards/Deficiencies (concisely described, accurately and completely, check for correct spelling; list reference in the appropriate order, standard, page, paragraph)



			(j)	Blocks 10 and 11 - FSD and RAC (list appropriate Roman or Arabic Numeral; determined from using the matrixes in AFI 91-301; probability and severity assessments can be listed under the code determination in parentheses)



			(k)	Block 12 - Corrective Action Required (detail what action needs to be accomplished to start hazard correction process or that the hazard was corrected on the spot; list reference if not listed in Block 9) 



			(l)	Block 13 - Fire Knowledge and Capability of Personnel Working in the Facility (check appropriate boxes)



			(m)	Block 14 - Fire Prevention Section Phone Number



			(n)	Block 15 - Signature (fire prevention specialist)



			(o)	Block 16 - Date



			(p)	Block 17 - Signature (fire chief)



			(q)	Block 18 - Date



			(r)	Block 19 - Lists 4 columns used by the functional manager to indicate corrective action taken to correct hazards and deficiencies noted in Block 9



			(s)	Block 20 - Typed Name and Title of Functional Manager



			(t)	Block 21 - Signature of Functional Manager



Block 22 - Date									



			A permit is an official document issued to authorize the performance of a specific activity.  Issued for the use, handling, storage, manufacturing, occupancy, or control of specific hazardous operations and conditions.  Permits should only be issued if the condition meets code requirements.



			(a)	Completing AF Form 332



				1	Item 1 - from (organization [organization assignment of requester])



				2	Item 2 - office symbol (organization office symbol of requester)



				3	Item 3 - date of request (today's date)



				4	Item 4 - work request number (for BCE use)



				5	Item 5 - name and phone number of requester



				6	Item 6 - required completion date (date when work should be completed.  If work is new, modification, or minor construction, required completion date should also be explained in item 9).



				7	Item 7 - building, facility or street address where work is to be accomplished



				8	Item 8 - description of work to be accomplished (include sketch or plan, when appropriate)



					a	Clear concise description



					b	May include diagrams or photographs that provide a description of location and scope of work requested



				9	Item 9 - brief justification for work to be accomplished



					a	Required for new work, modification, or minor construction



					b	Justification should be factual and indicate the urgency of the request



					c	Justification should be written so reviewers and approving authorities can comprehend the work to be accomplished without having direct access to documents or directives.



				10	Item 10 - Donated resources, place an "X" in appropriate box.  Indicate the resources the requesting organization proposes to donate/furnish and details of quantities or contract number.



				11	Item 11 - name of requester.  Normally the building manager.  If requested work is new work, modification, or minor construction, the name should be that of the organizations commander.



				12	Item 12 - grade of requester



				13	Item 13 - signature of requester



Item 14 - coordination. Any agencies that require coordination (fire, 						medical, safety, security, etc.) should be contacted prior to the submission 						of the form to CE



041		Classification of Occupancy and Hazard of Contents.  (LSCH, Pg. 25)

3-3.2

			(a)	Buildings are classified based upon design features. (LSCH, Para. 4�1)

042

3-3.2.1			(b)	If unsure of building classification always check (LSCH, Chapter 4).



			(�seq level3 \*alphabetic�f�)	Occupancy Grouping - assembly, educational, mercantile, business, storage, special structures.

043

3-3.3			(�seq level3 \*alphabetic�g�)	Classification of Hazards of Contents (LSCH, Para. 4�2.2)



				�seq level4 \*arabic�1�	Low Hazard  (LSCH, Para. 4�2.2.2)



				�seq level4 \*arabic�2�	Ordinary Hazard  (LSCH, Para. 4�2.2.3)



				�seq level4 \*arabic�3�	High Hazard  (LSCH, Para. 4�2.2.4)



		Assembly Occupancies 



			(�seq level3 \*alphabetic�h�)	General criteria 



				�seq level4 \*arabic�4�	Sub�classification of  occupancy  (LSCH, Para. 8�1.4.1)



					�seq level5 \*alphabetic�a�	Class A - greater than (1000) persons 



					�seq level5 \*alphabetic�b�	Class B - greater than  (300) persons 



					�seq level5 \*alphabetic�c�	Class C - (50) persons or  more 



				�seq level4 \*arabic�5��seq level5 \h \r0 �	Occupant Load   (LSCH, Para. 8�1.7)



				�seq level4 \*arabic�6�	Capacity of Means of Egress   (LSCH, Para. 8�2.3.3)



					�seq level5 \*alphabetic�a�	Main exit - 50% of total required



					�seq level5 \*alphabetic�b�	Other Exits - 50% of total required



				�seq level4 \*arabic�7��seq level5 \h \r0 �	Number of Exits   (LSCH, Para. 8�2.4)



					�seq level5 \*alphabetic�a�	Class A - at least (4) 



					�seq level5 \*alphabetic�b�	Class B - over (500) at least (3,500) and under at least (2) 



					�seq level5 \*alphabetic�c�	Class C - at least (2) 



				�seq level4 \*arabic�8��seq level5 \h \r0 �	Travel distance   (LSCH, Para. 8�2.6)



					�seq level5 \*alphabetic�a�	150 feet maximum unsprinklered 



					�seq level5 \*alphabetic�b�	200 feet approved sprinkler 



			(�seq level3 \*alphabetic�i�)�seq level4 \h \r0 ��seq level5 \h \r0 �	Sample Problem: Assembly



				�seq level4 \*arabic�1�	Scenario



					�seq level5 \*alphabetic�a�	NCO Club with below floor plan



					�seq level5 \*alphabetic�b�	Non�sprinklered



					�seq level5 \*alphabetic�c�	Existing

		

			(�seq level3 \*alphabetic�j�)�seq level4 \h \r0 �	Life Safety Requirements 

                                        

				�seq level4 \*arabic�1�	Occupant load is 1084 derived by determining the net square footage of each room, totaling them, and dividing by 2 feet per person as allocated by

					(LSC, Para. 8�1.7)







					Dining Rm. 1: 		3750 / 15 = 250 

					Dining Rm. 2: 		2475 / 15 = 165 

					Dance Floor:   	900 /  7 = 128 

					Bar & Pool Rm.: 	2150 / 15 = 143 

					TV Lounge:    		2700 / 15 = 180 

					Kitchen:       		1875 / 100 = 18 

					Lobby:        		600 / 3	= 200 



				�seq level4 \*arabic�2�	Subclassification  A (LSCH, Para. 8�1.4.1)



				�seq level4 \*arabic�3�	Egress Capacity (# of persons)(refer to LSCH, Para. 5-3.3.1)

					Main:   1084 / 2 *.2 = 109

					(LSCH, Para. 8-2.3.3) (half out of main exit)

					Others: 1084 / 2 *.2 = 109

					(LSCH, Para. 8-2.3.4) (all others out of remaining exits)



				�seq level4 \*arabic�4�	Number of exits =  At Least (4). (LSCH, Para. 8�2.4)



				�seq level4 \*arabic�5�	Travel distance = (150) feet. (LSCH, Para. 8�2.6)



		Mercantile



			(�seq level3 \*alphabetic�k�)	Classification of Occupancy (LSCH, Para. 24�1.4.1)



				�seq level4 \*arabic�6�	Subclassification  (LSCH, Para. 24�1.4.2)



					a	Class A :  >30,000 square feet or more than 3 levels



					b	Class B:  3,000�30,000 square feet or utilizing floors above or below street level



					c	Class C :  no more than 3,000 square feet and only 1 story



				�seq level4 \*arabic�7��seq level5 \h \r0 �	Occupant load (LSCH, Para. 24�1.7.1)



				�seq level4 \*arabic�8�	Capacity of Means of Egress  (LSCH, Para. 24�2.3) (LSCH, Para. 5-3)

					* Note: No Additional Requirements.



				�seq level4 \*arabic�9�	Number of exits required (LSCH, Para. 24�2.4.1)



					�seq level5 \*alphabetic�a�	At least (2)



					�seq level5 \*alphabetic�b�	see exceptions



				�seq level4 \*arabic�10��seq level5 \h \r0 �	Travel Distance (LSCH, Para. 24�2.6)



					�seq level5 \*alphabetic�a�	100 feet: unsprinklered



					�seq level5 \*alphabetic�b�	200 feet: sprinklered



				�seq level4 \*arabic�11��seq level5 \h \r0 �	Arrangement of a Means of Egress (LSCH, Para. 24�2.5)



					�seq level5 \*alphabetic�a�	Aisle width, minimum 36 inches



					�seq level5 \*alphabetic�b�	Class A stores at least one (5) ft. minimum width shall lead to an exit.



			(�seq level3 \*alphabetic�l�)�seq level4 \h \r0 ��seq level5 \h \r0 �	Sample Problem: Mercantile



				�seq level4 \*arabic�1�	Scenario



					�seq level5 \*alphabetic�a�	Single story



					�seq level5 \*alphabetic�b�	Type II Mercantile (New)

   

   					�seq level5 \*alphabetic�c�	 Sprinklered

                        				

			(�seq level3 \*alphabetic�m�)�seq level4 \h \r0 �	Life safety requirements solution



				�seq level4 \*arabic�1�	Subclassification is  B (LSCH, Para. 24�1.4.1)



				�seq level4 \*arabic�2�	Occupant load is  395  derived by:                

				            Sales floor 	 11,250/30 = 375

					Office       	 1,250/100 = 12

					Storage     	 2,500/300 = 8



				�seq level4 \*arabic�3�	Required width of means of egress is 79".



				�seq level4 \*arabic�4�	Number of exits is (2)  (LSCH, Para. 24�2.4.1)



				�seq level4 \*arabic�5�	Travel distance is 200 feet  (LSCH, Para. 24�2.6)



		,  Business



			(�seq level3 \*alphabetic�n�)	Classification of Occupancy (LSCH, Para. 26�1.4)



			(�seq level3 \*alphabetic�o�)	Occupant load  (LSCH, Para. 26�1.7)



			(�seq level3 \*alphabetic�p�)	Capacity of Means of Egress (LSCH, Para. 26�2.3) (LSCH, Para. 5�3)



			(�seq level3 \*alphabetic�q�)	Number of exits required (LSCH, Para. 26�2.4)



			(�seq level3 \*alphabetic�r�)	Travel distance (LSCH, Para. 26�2.6)



				�seq level4 \*arabic�6�	200 feet: unsprinklered



				�seq level4 \*arabic�7�	300 feet: sprinklered



			(�seq level3 \*alphabetic�s�)�seq level4 \h \r0 �	Sample problem: Business



				�seq level4 \*arabic�1�	Doctor's office

                                        

				�seq level4 \*arabic�2�	New & sprinklered

                                        

				�seq level4 \*arabic�3�	No in�patient care, operating hours 9�5

                                        

			(�seq level3 \*alphabetic�t�)	Life safety requirements solution



				�seq level4 \*arabic�4�	Classification:  Business



					�seq level5 \*alphabetic�d�	See LSCH, Para. 4�1.8. (Pg. 28)



					�seq level5 \*alphabetic�e�	See LSCH, Para. 12�1.3. (Pg. 372)



				�seq level4 \*arabic�5��seq level5 \h \r0 �	Occupant load is  (23), derived by:



						(45 * 50)/100 = 22.5.



				�seq level4 \*arabic�6�	Required width of Means of Egress is 32"  (* Note: LSCH, Para. 5�2.1.3)



				�seq level4 \*arabic�7�	Number of exits is (1).  (LSCH, Para. 26�2.4: Exception 1)



				�seq level4 \*arabic�8�	Travel distance is 300 feet

 

		  Storage



			(�seq level3 \*alphabetic�u�)	General requirements (LSCH, Para. 29�1)



				�seq level4 \*arabic�9�	Classification of hazard of contents  (LSCH, Para. 29�1.5)



					�seq level5 \*alphabetic�a�	Low hazard  (LSCH, Para. 4�2.2.2)



					�seq level5 \*alphabetic�b�	Ordinary hazard  (LSCH, Para. 4�2.2.3)



					�seq level5 \*alphabetic�c�	High hazard (LSCH, Para. 4�2.2.4)



				�seq level4 \*arabic�10��seq level5 \h \r0 �	Occupant load - No Requirement   (LSCH, Para. 29�1.7)



				�seq level4 \*arabic�11�	Capacity of Means of Egress 	(LSCH, Para. 29�2.3) (LSCH, Para. 5�3)



				�seq level4 \*arabic�12�	Number of exits required (LSCH, Para. 29�2.4), (LSCH, Para. 5-4)



					�seq level5 \*alphabetic�a�	At least (2) 



					�seq level5 \*alphabetic�b�	See exceptions (2) 



				�seq level4 \*arabic�13��seq level5 \h \r0 �	Travel distance   (LSCH, Para. 29�2.6)



					�seq level5 \*alphabetic�a�	200 feet: unsprinklered 



					�seq level5 \*alphabetic�b�	400 feet:  sprinklered



			(�seq level3 \*alphabetic�v�)�seq level4 \h \r0 ��seq level5 \h \r0 �	Special provisions for A/C Hangars



				�seq level4 \*arabic�1�	LSCH, Sections 29�1 through 29�5 apply.



				�seq level4 \*arabic�2�	Number of Exits Required (LSCH, Para. 29�6.2)



					�seq level5 \*alphabetic�a�	No more than 150 feet intervals on all exterior walls.



					�seq level5 \*alphabetic�b�	Minimum of two exits serving each aircraft storage or servicing area.



					�seq level5 \*alphabetic�c�	Horizontal exits through interior fire walls shall be provided at intervals of not more than 100 feet along the wall.



					�seq level5 \*alphabetic�d�	Dwarf or smash doors may be used to accommodate this requirement.



			(�seq level3 \*alphabetic�w�)�seq level4 \h \r0 ��seq level5 \h \r0 �	Sample problem: Storage



				�seq level4 \*arabic�1�	Scenario



					�seq level5 \*alphabetic�a�	Type II construction



					�seq level5 \*alphabetic�b�	Aircraft hangar



				 

                                  	(�seq level3 \*alphabetic�x�)�seq level4 \h \r0 �	Solution



				�seq level4 \*arabic�1�	Life safety requirements



					�seq level5 \*alphabetic�c�	Occupant load - No Requirement  (LSCH, Para. 29�1.7)



					�seq level5 \*alphabetic�d�	Capacity of Means of Egress



						�seq level6 \*arabic�1�	IAW LSCH, Para. 5�3.



						�seq level6 \*arabic�2�	(0.4) High Hazard Area.



					�seq level5 \*alphabetic�e��seq level6 \h \r0 �	Number of Exits - at least two



					�seq level5 \*alphabetic�f�	Travel distance - 75 feet  (LSCH, Para. 29�2.6.1 - Exception 3)



		  Special Structures and High Rise Buildings



			(�seq level3 \*alphabetic�y�)	General requirements  (LSCH, Para. 30-1.1)



			(�seq level3 \*alphabetic�z�)	Special definitions  (LSCH, Para. 30-1.3)



			(�seq level3 \*alphabetic�aa�)	Means of egress components (LSCH, Para. 30-2.2)



			(�seq level3 \*alphabetic�bb�)	Underground and windowless structures (LSCH, Para. 30-7.2)



			(�seq level3 \*alphabetic�cc�)	High rise buildings  (LSCH, Para. 30-8)







Definitions of Loads 	(Building Construction for the Fire Service (BCFS) ,  Pgs. 16 - 26)
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3-3.3.1			(a)	Dead load:  weight of the building itself and any equipment permanently attached 			or built in ("self-weight").



			(b)	Added dead load: anything permanently attached for which the building was not originally designed (increasing the dead load during an alteration , i.e. an air conditioner unit or suspended ceiling).

				

			(c)	Live load: any loads other than a dead loads, including environmental loads (i.e. 			contents or people).



			(d)	Added live load:  excessive accumulation of elements (i.e. water, snow, or ice)



			(e)	Impact load:  loads delivered in a short time; in motion when applied (i.e. an 					object dropping to the floor)



			(f)	Static load:  loads applied slowly and remain constant (i.e. a heavy safe is a live, 					static load)



			(g)	Repeated load:  loads applied intermittently (i.e. a moving fork-lift applies 					repeated loads to floor joist)



			(h)	Wind load:  force applied to a building by the wind



			(i)	Concentrated load:  heavy loads located at one point in a building (i.e. a steel 					beam resting on a masonry wall, a safe)



			(j)	Distributed load:  a load that is dispersed uniformly over a surface



			Imposition of loads means the manner in which loads are imposed on the structure  

			(BCFS,  Pg. 26)



			(a)	Axial load:  a force that passes through the centroid (center of mass) of the 					section under consideration (straight and true;  evenly applied to the bearing 					structure).



			(b)	Eccentric load:  a force that is perpendicular to the plane of the section but does not pass through the center of the section, thus bending the supporting members  (straight and true but concentrated to one side of the supporting wall or column).



			(c)	Torsional load:  forces that are offset from the shear center of the section under consideration  (twisting loads such as those caused by a tornado).



			(d)	The undesigned shifting of the loading from axial to eccentric, or from axial or 					eccentric to torsional, may cause collapse.  Pre-fire plans should consider possible 				load changes during fire conditions. (BCFS,  Pg. 29)



			Applying forces to materials:   (BCFS,  Pg. 45)



			(a)	Compressive forces push the mass of materials together - the deformation takes the form of shortening (compression).



			(b)	Tensile forces tend to pull the material apart - the deformation takes the place of elongation (tension).



			(c)	Shear forces tend to cause materials to slide past one another.



			(d)	If there is no deformation, there is no load.



045		Means of Egress  (LSCH, Pg. 31)

3-3.4

			(�seq level3 \*alphabetic�dd�)	Definitions  (LSCH, Para. 5�1.2)
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3-3.4.1				�seq level4 \*arabic�2�	Exit  (LSCH, Para. A�5-1.2)



				�seq level4 \*arabic�3�	Exit Access  (LSCH, Para. A-5-1.2)



				�seq level4 \*arabic�4�	Exit Discharge  (LSCH, Para. A-5-1.2)



				�seq level4 \*arabic�5�	Horizontal Exit - way of passage from one building to an area of refuge in another building.  (LSCH, Para. A-5-1.2)



				�seq level4 \*arabic�6�	Means of Egress  (LSCH, Para. A-5-1.2)



				�seq level4 \*arabic�7�	Separation of Means of Egress  (LSCH, Para. 5�1.3)



					�seq level5 \*alphabetic�g�	At least 1 hour fire resistance here exit connects 3 stories or less.  (LSCH, Para. 5�1.3.1)



					�seq level5 \*alphabetic�h�	At least 2 hour fire resistance rating where exit connects four stories or more.  (LSCH, Para. 5�1.3.1)



				�seq level4 \*arabic�8��seq level5 \h \r0 �	Interior Finish in Exits (LSCH, Para. 5�1.4)



					�seq level5 \*alphabetic�a�	ONLY  “Class A” interior finish materials shall be used for all exits, IAW military guidance: (MIL-HDBK 1008B, Para.  2.7.1a)



					�seq level5 \*alphabetic�b�	Life Safety Code permits the use of class A or B. 

						(LSCH, Para. 5�1.4)



					�seq level5 \*alphabetic�c�	MIL-HDBK 1008B takes precedence over LSC.

						(MIL-HDBK 1008B 1.3.4)



				�seq level4 \*arabic�9��seq level5 \h \r0 �	Headroom  (LSCH, Para. 5�1.5)



					�seq level5 \*alphabetic�a�	In no case shall ceiling height be less than 7 feet 6 inches.



					�seq level5 \*alphabetic�b�	Nor projections from the ceiling be less than 6 feet 8 inches above the floor.



				�seq level4 \*arabic�10��seq level5 \h \r0 �	Impediments to Egress (LSCH, Para. 5�1.7)



			(�seq level3 \*alphabetic�ee�)�seq level4 \h \r0 �	Means of Egress Components (LSCH, Para. 5�2)



				�seq level4 \*arabic�1�	Doors



					�seq level5 \*alphabetic�a�	Clear width shall be net, unobstructed width of door opening without projections into such width. (LSCH, Para. 5�2.1.2)



					�seq level5 \*alphabetic�b�	No door openings shall be less than 32 inches clear width opening. (LSCH, Para. 5�2.1.3.1 - see exceptions)



					�seq level5 \*alphabetic�c�	No single door in a  doorway shall exceed   48 inches in width.

						(LSCH, Para. 5�2.1.3.2)



					�seq level5 \*alphabetic�d�	Floor on both sides of a door shall not vary by more than 1/2 inch  Elevation shall be maintained on both sides of the doorway for a  distance of at least  equal to the width of  the widest leaf.

						(LSCH, Para. 5�2.1.3.3)



					�seq level5 \*alphabetic�e�	Any door in a means of egress shall be side hinged or pivoted swing type.  Capable of swinging from any position to the full use of the opening.  Shall swing in the direction of exit travel where serving room or area with an occupant load of 50 or more.

						(LSCH, Para. 5�2.1.4.1)



					�seq level5 \*alphabetic�f�	Door swing shall not reduce to less than half of the required width of aisle, corridor or landing. (LSCH, Para. 5�2.1.4.3)



					�seq level5 \*alphabetic�g�	Forces required to fully open any door manually shall not exceed 15 lbf to release latch, 30 lbf to set door in motion and 15 lbf to open door to a minimum required width. (LSCH, Para. 5�2.1.4.4)



					�seq level5 \*alphabetic�h�	Screen and storm doors used in an exit must open in the direction of travel.  (LSCH, Para. 5�2.1.4.5)



				�seq level4 \*arabic�2��seq level5 \h \r0 �	Locks, Latches, and Alarm  Devices  (LSCH, Para. 5�2.1.5)



					�seq level5 \*alphabetic�a�	Locks shall not require the use of a key, tool, special knowledge or effort to open from  inside. (LSCH, Para. 5�2.1.5.1)



					�seq level5 \*alphabetic�b�	Doors shall be capable being opened with no more than one operation. (LSCH, Para. 5�2.1.5.3)



					�seq level5 \*alphabetic�c�	Preventing the free use of panic hardware, no locks shall be used in combination with panic hardware.  (LSCH, Para. 5�2.1.5.5)



				�seq level4 \*arabic�3��seq level5 \h \r0 �	Special Locking Arrangements (LSCH, Para. 5�2.1.6)



				�seq level4 \*arabic�4�	Panic Hardware and Fire Exit  Hardware  (LSCH, Para. 5�2.1.7)



					�seq level5 \*alphabetic�a�	Device that releases the latch upon application of force applied in the direction of travel. (LSCH, Para. 5�2.1.7.1)



					�seq level5 \*alphabetic�b�	Shall extend not less than 1/2 of the width of the door leaf, and not less than 30 inches nor more than 44 inches above  the floor.

						(LSCH, Para. 5�2.1.7.2)



					�seq level5 \*alphabetic�c�	Devices that hold the latch in the retracted position are prohibited unless listed and approved for such use. (LSCH, Para. 5�2.1.7.4)



				�seq level4 \*arabic�5��seq level5 \h \r0 �	Self�closing devices (LSCH, Para. 5�2.1.8)



				�seq level4 \*arabic�6�	Revolving doors  (LSCH, Para. 5�2.1.10)



				�seq level4 \*arabic�7�	Stairs (LSCH, Para. 5�2.2)



					�seq level5 \*alphabetic�a�	General  (LSCH, Para. 5�2.2.1)



					�seq level5 \*alphabetic�b�	New stairs � minimum width 44" (36" where total occupant load of all floors served by stairs is less than 50) (LSCH, Para. 5�2.2.2.1)



				�seq level4 \*arabic�8��seq level5 \h \r0 �	Smoke�proof enclosure (LSCH, Para. 5�2.3)



				�seq level4 \*arabic�9�	Ramps (LSCH, Para. 5�2.5)



					�seq level5 \*alphabetic�a�	“Class A” minimum width 44" with a maximum slope of 1' in 10'.   (LSCH, Para. 5�2.5.2)



					�seq level5 \*alphabetic�b�	Ramp details (LSCH, Para. 5�2.5.3)



					�seq level5 \*alphabetic�c�	A ramp shall have a slip resistant surface (LSCH, Para. �2.5.3.24)



				�seq level4 \*arabic�10��seq level5 \h \r0 �	Exit passageways  (LSCH, Para. 5�2.6)



				�seq level4 \*arabic�11�	Fire escape stairs  (LSCH, Para. 5�2.8)



				�seq level4 \*arabic�12�	Fire escape ladders  (LSCH, Para. 5�2.9)



				�seq level4 \*arabic�13�	Slide escapes  (LSCH, Para. 5�2.10)



			(�seq level3 \*alphabetic�ff�)�seq level4 \h \r0 �	Capacity of means of egress (LSCH, Para. 5�3)



				�seq level4 \*arabic�1�	The capacity of means of egress for any floor,  balcony, tier, or other    occupied space shall be sufficient for the occupant load thereof. 

					(LSCH, Para. 5�3.1.1)



				�seq level4 \*arabic�2�	Occupant load factors (LSCH, Para. 5�3.1.2)



					�seq level5 \*alphabetic�a�	Determined by the nature of the use of a building or space and the amount of space available for that use.



					�seq level5 \*alphabetic�b�	Occupant load is figured by dividing the Gross/Net Square Footage  by the Gross/Net Square Feet allowed per person.



					�seq level5 \*alphabetic�c�	Gross Square Footage is total floor area within the inside perimeter of the outside walls.



					�seq level5 \*alphabetic�d�	Net Square Footage is the actual occupied area, not including accessory areas or thickness of walls. (LSCH, Pg. 101)



					�seq level5 \*alphabetic�e�	Regarding “Area permitted per person”, see LSCH, Para. A�5�3.1.2.  It is not necessary for students to memorize each factor but to recognize this chart exists.  Allowances are specified by individual occupancies within Chapters 8 thru 29.



			(�seq level3 \*alphabetic�gg�)�seq level4 \h \r0 ��seq level5 \h \r0 �	Egress Capacity Factors  (LSCH, Para. 5�3.3)



				�seq level4 \*arabic�1�	Width of egress measured in the clear at the narrowest point of the exit 	component under consideration. (LSCH, Para. 5�3.2)



					�seq level5 \*alphabetic�a�	No opening less than 32".



					�seq level5 \*alphabetic�b�	See exceptions



				�seq level4 \*arabic�2��seq level5 \h \r0 �	Egress capacity factors are stated as inches per person. See Table in LSCH, Para. 5-3.3.1.  Note:  the factors are in decimal form.



				�seq level4 \*arabic�3�	Egress capacity is figured with the formula -     

					      (Occupant Load  x  Egress Factor)



			(�seq level3 \*alphabetic�hh�)�seq level4 \h \r0 �	Number of Means of Egress (LSCH, Para. 5�4)



				�seq level4 \*arabic�1�	The minimum number of means of egress from any balcony, mezzanine, story, or portion thereof shall be two (2).



				�seq level4 \*arabic�2�	Occupant load more than 500 but not more than 1000 - (3) exits required



				�seq level4 \*arabic�3�	Occupant load more than 1000 - (4) exits required



				�seq level4 \*arabic�4�	Exception: Existing buildings as permitted by Chapters (8) through (30)



			(�seq level3 \*alphabetic�ii�)�seq level4 \h \r0 �	Arrangement of Means of Egress (LSCH, Para. 5�5)



			(�seq level3 \*alphabetic�jj�)	Measurement of Travel Distance to Exits (LSCH, Para. 5�6)



				�seq level4 \*arabic�1�	Travel distance is measured (1) foot from the most remote point, curving around any corners or obstructions with a (1) foot clearance. 

					(LSCH, Para. 5�6.2)



				�seq level4 \*arabic�2�	Stairs will be measured from the plane of the tread nosing.

					(LSCH, Para. 5�6.2 - see figure 5�69)



				�seq level4 \*arabic�3�	Review Table A�5.6.1 for maximum travel limits.  Limits are also listed within Chapters 8 through 30.



			(�seq level3 \*alphabetic�kk�)�seq level4 \h \r0 �	Illumination of Means of Egress (LSCH, Para. 5�8)



			(�seq level3 \*alphabetic�ll�)	Emergency Lighting  (LSCH, Para. 5�9)



			(�seq level3 \*alphabetic�mm�)	Marking of Means of Egress  (LSCH, Para. 5�10)





Types of construction:  MIL HDBK 1008B references the Uniform Building Code (UBC) for types of construction. An NFPA/UBC equivalency chart is located on pg. 61 of MIL HDBK 1008B. 

046

3-3.4.1			(a)	There are FIVE basic construction types, designated by Roman Numerals:  Type I, Type II, Type III, Type IV and Type V.

				(UBC, Chapter 6, Types of Construction and UBC, Chapters 18-22: 1994 Edition)



				1	The Arabic number following each basic Type designate the fire resistance rating requirements for certain structural elements as follows:



				2	First Arabic Number - Exterior bearing walls



				3	Second Arabic Number - columns, beams, girders, trusses, arches, supporting bearing walls, columns, or loads for more than one floor



				4	Third Arabic Number - Floor Construction



			(b)	Type I (443 - 332) Fire-Resistive (F.R.) Buildings:  the structural elements shall be of steel, iron, concrete or masonry.  Walls and permanent partitions shall be of noncombustible fire-resistive construction except that permanent non-bearing partitions of one-hour or two-hour fire-resistive construction, which are not part of a shaft enclosure, may have fire-retardant-treated wood within the assembly.  (UBC, Para. 602.1)



			(c)	Type II Buildings:  Include Type II (FR),  Type II (1 hr), and Type II (N).  (UBC, Para. 603.1)



				1	Type II (222) Fire Resistive (FR): same requirements as Type I



				2	Type II (111) (1 hr):  structural elements shall be noncombustible materials, shall have noncombustible construction and one hour fire resistive throughout except that permanent non-bearing partitions may use fire-retardant-treated wood within the assembly, provided fire-resistive requirements are maintained.  



				3	Type II (000) Noncombustible (N):  structural elements shall be noncombustible materials.  Walls and permanent partitions shall be of noncombustible materials. Floor construction shall be of noncombustible material, provided, however, that a wood surface or finish may be applied over such noncombustible material.



			(d)	Type III (211 - 200) Buildings:  include Type III (1hr), and Type III (N)

				(UBC, Para. 604.1)



				1	Type III (211) (1 hr):  shall be of one-hour fire resistive construction throughout



				2	Type III (200) (N):  structural elements may be of any materials permitted by the UBC



			(e)	Type IV (2HH) Buildings:  (Heavy Timber) structural elements may be of any materials permitted by the UBC.  Construction shall conform to section 605.6 (dimensions for wood) except that permanent partitions and members of the structural frame may be of other materials, provided they have a fire resistance of not less than one hour. Examples include:



Note: “H” indicates Heavy Timber Members.



				1	Columns:  8 x 8 (supporting floor loads shall not be less than 8” in any dimension, supporting roof loads only shall be not less than 6” in the smallest dimension and not less than 8” in depth).

					(NFPA 220, Para. 3-4.2)

  

				2	Beams and Girders:  6 x 10 (supporting floor loads shall be not less than 6” in width and not less than 10” in depth; roof framing, supporting roof loads only, shall be not less than 4” in width and not less than 6” in depth). (NFPA 220, Para. 3-4.3)



			(f)	Type V (111 - 000) Buildings:     include Type V (1 hour) and Type V (N)



				1	Type V (111) (1 hr):  may be of any material allowed in the UBC but shall be of one-hour fire resistive construction throughout.



				2	Type V (000) (N):  may be of any materials allowed in the UBC.



047			Modification projects are classified in the same way.

3-3.5

			(a)	Any building which does not entirely conform to a type of construction shall be 			classified into a type having an equal or lesser degree of fire resistance

				(UBC, Para. 601.1).

 

			(b)	A building or portion thereof shall not be required to conform to the details of a type of construction higher than the type, which meets the minimum requirements based on occupancy.  Certain features of such buildings can actually conform to a higher type of construction. (UBC, Para. 601.1).



			(c)	When a building contains more than one type of construction, the area of the entire building shall not exceed the least area permitted for the type of construction involved. (UBC, Para. 601.2). 



			(d)	Each portion of a building separated by one or more area separation walls may be considered a separate building for purpose of classification of types of construction.  

				(UBC, Para. 601.2 - Exception)



			(d)	Additions, which are an extension or increase in floor area or height of a building or structure, shall conform to the provisions for new construction by (NFPA 101, Para. 1-4.5)



			(e)	Modernization and renovation:  Any alteration or any installation of new equipment shall be accomplished as nearly as practical with the requirements for new construction.  In no case shall the resulting life safety features be less than those required for existing buildings.

				(NFPA 101, Para. 1-4.6).





Structural Elements  (BCFS,  Pg. 52)



			(a)	Buildings are made up of structural elements, such as beams, columns, arches, and walls, which differ in how they carry the load and transfer it to the next element.   (BCFS,  Pg. 52)



			(b)	All loads generated within a structure or received from any source are transmitted from the point received to the earth through the various structural elements.



			(c)	Beams:  receive loads, turn them laterally, divide them, and deliver them to points of support.



				1	Loaded beams deflect/bend downward



				2	Load carrying capacity increases as the depth increases  (BCFS,  Pg. 53)



				3	Simple beam:  supported at two points near its ends



				4	Continuous beam:  supported at three or more points



				5	Cantilever beam:  supported rigidly at only one end (projects out over a support point)



				6	Suspended beam:  a simple beam, with one or both ends suspended on a tension member such as a chain, cable or rod, i.e., theater marquee



				7	Transfer beam:  moves loads laterally when it is not convenient to arrange columns one above the other.



				8	Joist:  a wooden beam



				9	Steel joist or bar joist:  a lightweight steel truss joist



				10	Girder:  any beam, of any material, which supports other beams



				11	Spandrel girder:  a beam which carries the load on the exterior of a framed building between the top of one window and the bottom of the window above



				12	Lintel:  a beam which spans an opening in a masonry/wood frame wall

					(BCFS, Pg. 56, 148)  (FPH, Pg. 6-19)



				13	Header:  a beam placed between two long beams that supports the ends of the tailpieces (in wood framing this equates to a spandrel girder in steel/masonry  construction)  (FPH, Pg. 6-27)



					(	Tailpieces:  a beam tailed into a wall [tailed - to set one end of 							(beam, board, or brick) into a wall]  (Webster’s II Dictionary)



			(d)	Columns:  structural members which transmit a compressive force along a straight path in the direction of the member



			(e)	Truss:  a framed structure consisting of a triangle or group of triangles arranged in a single plane (BCFS,  Pg. 518) 



				1	Most often used as beams



				2	Advantages



				a	Lighter in weight than solid construction, thus reducing the weight of supporting walls or columns



					b	Provide long clear spans



					c	May be delivered prefabricated



				3	Disadvantages



					a	All parts and connections of a truss are vital to its stability; the failure of one element of a truss may cause the entire truss to fail



					b	The failure of one truss can have serious impacts on other parts of the structure, i.e., undesigned torsional loads on other trusses, etc.  (BCFS, Pg. 522)



			(f)	Walls:  transmit to the ground the compressive forces applied along the top or received at any point on the wall.  Walls are classified in two main divisions:



				1	Load-bearing walls - carry some part of the structure in addition to its own weight (usually the long walls or those parallel to the roof)



				2	Non-load-bearing walls - support only their own weight



			(g)	Walls can be further broken down as:



				1	Cross wall:  any wall at right angles to any other wall  (BCFS, Pg. 68)



				2	Veneer wall:  a single vertical thickness of masonry designed to improve the exterior appearance of the building; metal ties are used for stability. 



				3	Composite wall:  composed of two or more masonry materials that react together under load.  (BCFS, Pg. 68)



				4	Panel wall/Curtain wall:  non-load bearing enclosing wall on framed buildings.  (BCFS, Pg. 69)



					a	Panel walls are one story in height.



					b	Curtain walls are more than one story.



				5	Party wall:  bearing wall common to two structures (BCFS, Pg. 69)

				6	Fire wall:  able to stop a fire with little or no assistance from fire-fighting forces. (BCFS, Pg. 69)



					a	All penetrations of the fire wall should be equal to the fire resistance of the wall.



					b	Openings should be protected with properly rated fire doors.



				7	Partition wall:  non-load-bearing wall that subdivides areas of a floor.  (BCFS, Pg. 69)



				8	Cavity wall:  a wall of two parallel wythes (a single vertical thickness of masonry) with an air space between them; connected by metal ties.



				9	Hollow wall:  a wall of two parallel wythes with an air space between them; not connected with metal ties.



			(h)	Walls can be braced or stiffened by several means.  (BCFS, Pg. 72)



				1	Buttresses:  masonry structures built on the outside surface of the wall (to allow for open interior).



				2	Pilasters:  masonry columns built on the inside surface of the wall.



				3	Wall columns:  columns of steel, reinforced concrete, or solid masonry in a block concentrated loads such as main girders are applied to the wall directly above the wall column. 



			(i)	Roof framing:  supports vertical loads and distributes them to walls or columns.

  				(Fire Protection Handbook (FPH) Pg. 6-30)



				1	Steel or wood joists or trusses may be used to support the roof covering



				2	May be flat, pitched or curved



		3	Roof decks may be made of materials such as plywood, concrete, or steel



			(j)	Roof coverings:  can protect buildings from exposure fires, and reduce the spread of fire from one building to another.  (FPH. pg. 6-31)  Also see MIL HDBK 1008B, 2.9, Pg.  11. 



				1	Fire retardant roof coverings



					a	Class A coverings:  roof coverings that are effective against severe fire exposure.  Possesses the best fire retardant properties.

						(FPH, Pg. 6-31)



					b	Class B coverings:  roof coverings that are effective against moderate fire exposure.  (FPH, Pg. 6-31)



					c	Class C coverings:  roof coverings that are effective against light fire exposure.  (FPH, Pg. 6-31)



				2	Built-up coverings:  consists of several layers of materials applied to the roof deck (i.e. tar and gravel roof).

					(Figure 6-3FF, FPH, Pg. 6-32)



				3	Prepared coverings:  include fire retardant shingles and sheet coverings applied to roof coverings capable of receiving nails and permit draining.  (Figure 6-3GG)



				4	Roof covering test methods:  NFPA 256, Methods of Fire Tests of Roof Coverings describes the appropriate procedures.  When all the listed roof covering tests have been completed, roof coverings are classified based upon the test results. 

					(IFSTA Inspection, Pg. 71)



					a	Intermittent flame exposure test.



						1	A gas flame of a specified temperature and is applied to the test deck in an on and off fashion.



						2	Roof covering is observed to determine.



							a	If sustained flaming occurs on underside of roof deck.



							b	If flaming brands are produced.



							c	If portions of test samples are displaced.



							d	If portions of the roof deck are exposed and fall away.



					b	Spread of flame test.



						1	Gas flame is continuously applied for 10 minutes to Class A and Class B covering, and for 4 minutes to Class C test decks



						2	Observations made to determine the distance to which flame spreads

						3	If flaming or glowing brands are produced



						4	If portions of the test sample are displaced



					c	Burning brand test



						1	Used to determine whether burning brands are likely to ignite roofing materials



						2	Wood brands are ignited and attached to test decks and continued until all brands are totally consumed.



						3	Roof covering is observed to determine



							a	If sustained flaming occurs on underside of roof deck



							b	If flaming or glowing brands are produced



							c	If any part of test sample is displaced



							d	If any part of the roof deck is exposed or falls away



					d	Flying brand test



						1	Flame is applied to the roof covering for a specified time with a 12-mph air current



						2	Observations made to see if flying brands will develop



					e	Rain test



						1	Used to determine if the fire retardant abilities of the roof are adversely affected by rain.



						2	Test decks are exposed to 12 one-week cycles of 96 hours of water application and 72 hours drying time.



						3	When test is complete, the intermittent flame test, burning brand test, and flying brand test are repeated.



			(k)	Floor/Ceiling assemblies



				1	Ceilings act as a barrier to protect the structural framing above it and are important in the performance of the fire-resistive floor/ceiling assembly.

					(FPH, Pg. 6-29)



				2	Combustible ceilings or ceilings that do not remain in place when subjected to the pressures and temperatures of a fire do not provide a significant degree of protection. (FPH, Pg. 6-29)



				3	It is important to note that the membrane ceiling is one part of the floor/ceiling assembly.  The entire assembly, acting together, provides the designated fire resistance. The ceiling itself has no fire resistance.



				4	Ceilings may be applied directly to, or they may be suspended from, the underside of the floor framing.



					a	Membrane ceilings use gypsum plaster and lath (older homes), mineral tile acoustical panels attached directly to the floor framing.



					b	Suspended ceilings may consist of a lay-in system in which the ceiling panels are supported by an exposed metal grid, or traditional lath and plaster or permanently secured gypsum wallboard.



			(l)	Foundations:  Ultimately, all loads are delivered to the ground through the foundation. (BCFS, Pg. 79)



				1	The nature of the ground and the weight of the structure determines the foundation.



				2	Foundations can range from simple footings to grade beams or a foundation under the entire wall to foundations which literally float the building on poor soil.



			Construction levels. (MIL-HDBK-1190, Facility and Planning Guide, Pg. 1-2)



			(a)	Permanent Construction:  Buildings and facilities designed and constructed to serve a life expectancy of more than 25 years, should be energy efficient, and should have finishes, materials, and systems selected for low maintenance and low life cycle cost.



			(b)	Semipermanent Construction:  Buildings and facilities designed and constructed to serve a life expectancy of more than five years but less than 25 years, should be energy efficient, and should have finishes, materials, and systems selected for a moderate degree of maintenance using the life cycle approach.



			(c)	Temporary Construction:  Buildings and facilities designed and constructed to serve a life expectancy of five years or less using low cost construction, and with finishes, materials, and systems selected with maintenance factors being a secondary consideration.



			(d)	Mobilization and Emergency Construction:  Buildings and facilities designed and constructed to serve a specific mobilization or emergency requirement.  Buildings should be austere (simple) to minimize construction time and maximize conservation of critical materials.  Maintenance factors and longevity should be secondary consideration.



			(e)	Protective Construction:  Construction that reduces the vulnerability to attack on forces and missions.  (MIL HDBK - 1190, Pg. 7-1). 



			Separation Between Buildings:  Use the UBC,  Sections 504, 505, 506 to determine required separation distances between buildings.  These distances are contingent upon the fire resistance rating of the exterior walls, and the occupancy classification of the structure.



			Testing of Construction Assemblies:  Reference NFPA 251,  Fire Tests of Building Construction and Materials.



			(a)	Fire resistance ratings form the basis for which types of building construction are recognized in the building codes.



			(b)	Fire resistance ratings of materials are determined by fire test procedures simulating fire conditions using the standard time-temperature curve.  (temperature rises to 1,000 degrees in 5 minutes, to 1,700 degrees in one hour, etc.)



			(c)	Ratings are given for assemblies of structural elements such as floors, floor-ceiling assemblies, columns, walls, and partitions.



			(d)	The rating is the period of time the assembly will perform satisfactorily when exposed to this standard test fire (i.e., 15 minutes, 45 minutes, 2 hours).  Although the assembly may fail at any time.



			(e)	Failure of the assembly is determined by one of the listed criteria.



				1	Failure to support the load



				2	Passage of flame through the assembly



				3	Excessive increase in temperature on the unexposed side of an assembly.



The standard test is based on a laboratory index of performance.  Not all field conditions can be duplicated.  Field performance may deviate from laboratory results in the quality of craftsmanship and maintenance.





A water supply system consists of (4) fundamental components 

049			(IFSTA Essentials, Pg. 293)

3-3.6



			(a)	Sources

050

3-3.6.1			(b)	Means of moving water



			(c)	Treatment facilities



			(d)	Distribution system

 



			Sources of Supply   (NFPA Handbook,  Pg. 5-49)



 	     		(a) 	Groundwater Supplies (Aquifer)

	

			(b) 	Surface Supplies    



           				1  Rivers



           				2  Lakes



           				3  Streams



           				4  Reservoirs

 

      			(c)	Primary Water Supplies for DoD Installations:  (MIL. HDBK. 1008B,  Para. 5.5.1)



           				1	Two connections to a public water system



           				2	Elevated tanks or reservoirs



           				3	Multiple pumps with adequate suction supply



			(d)	Secondary  water supplies for DoD Installations where required:  

				(MIL HDBK 1008B,  Para. 5.5.2)



           				1	Gravity tank



		           		2	Pressure tank



           				3	Booster pumps



           				4  	Fire pumps



			(e) 	Private   (NFPA 22)



		           		1	Gravity and suction tanks

					

              				a	Bolted steel with factory applied coatings (4k-500k)



					b	Welded steel (5k-500k)



	              			c  	Wood (5k-100k)



            		  			d  	Reinforced concrete (10k-500k)



              				e  	Prestressed concrete (10k-1m)



				2	Embankment-supported rubberized fabric (ESRF) suction tanks (100k - 1m)

					(Illustration:  NFPA Handbook, Pg. 5-81)





			Types of Systems (means of moving the water)  (NFPA Handbook, Pg. 5-50)



      			(a)	Gravity



      			(b)  	Pumping



      			(c)  	Combination



			(d)	Pressure tanks are permitted to be used for limited private fire protection services, such as those covered by the following NFPA standards:



              			1	Sprinkler systems  (NFPA 13)



          	    			2  	Standpipe systems  (NFPA 14)



              			3  	Water Spray fixed systems  (NFPA 15)



              			4  	Shall not be used for any other purpose unless approved by the authority 						having jurisdiction.   (NFPA 22, Para. 5-1.1)          



			Pipelines (the distribution system)

  

      			(a)  	Classes



		          		1	Primary feeders



          					a	Large pipes



          					b  	Wide spacing



          				2  	Secondary  feeders



		          			a  	Intermediate size



          					b	Reinforce distribution grid within the various panels of the primary feeder system



          					c	Aid concentration of required fire flow at any point



          				3  	Distributors



          					a  	Gridiron arrangement of small mains



        		  			b  	Serve individual hydrants and blocks of consumers

						(NFPA Handbook, Pg. 5-50)



			(b)	Size - To accommodate fire flows plus domestic and industrial or flushing demands that cannot be restricted during fires.  Mains shall be looped. 

				(MIL HDBK 1008B, Para.  5.7.1)



				1	Principal Streets and long lines - 12" or larger  (Industrial areas)



				2  	Congested areas



	              			a	Not less than 8" (Business areas)



            		  			b	Interconnected within every 600'



           				3  	Minimum for fire service - 6" (Residential)  (NFPA Handbook, Pg. 5-50)



			Control Valves  (NFPA Handbook, Pg. 5-60)



			(a)	Nonindicating gate valves such as sectional valves  

				(MIL HDBK 1008B, Para. 5.7.2)

		

			(b)	Indicating valves

            

				1	Underground gate with indicator post (PIV)                                   							(Illustration:  NFPA Handbook, Pg. 5-61)



				2 	Outside Screw and Yoke (OS&Y)



			Fire Hydrants                   

      	

			(a)	Types  	(MIL HDBK 1008B, Para. 5.7.3)



          				1	Dry Barrel  (Base valve)

             

           				2  	Wet Barrel  (California Type)     

   					(Illustration: NFPA Handbook, Pg.  5-58)



      			(b)	Installation requirements



            				1	Three to seven feet from the roadway shoulder or curb

					(MIL HDBK 1008B,  Para.  5.7.3.1)



           				2  	At least 18" from center of 4 1/2" connection to grade



           				3  	Pumper connection should be perpendicular to the street



      				4  	Not less than 6" connection to the supply main



			(c)	Spacing requirements       

 			

				1	Sufficient number of hydrants shall be provided so that the hose stream demand can be met without more than  (1,250) gpm from any single hydrant.



				2  	All parts of the building exterior shall be reached by hose lays of not over (350'), with consideration given to accessibility and obstructions.  For new construction at least one hydrant shall be located within (150') of all F.D. connections.



				3  	Hydrants connecting warehouses shall be spaced a maximum of  (400') apart.  



          				4  	Hydrants protecting aircraft hangars shall be located at (300') maximum intervals and there must be at least one hydrant at each corner of the hangar.



          				5  	Hydrants protecting POL storage and distribution facilities shall be spaced at (300') maximum intervals.  



          	 			6  	Hydrants protecting aircraft parking and servicing aprons shall be spaced at   					(300') intervals along one side.  (MIL HDBK 1008B, Para. 5.7.3.2)

      

			(d)	Hydrant protection  (MIL HDBK 1008B, Para. 5.7.3.3)



			 Testing and Maintenance 



			(a)	Safety



			(b)	CE shop performing the task is responsible for accomplishing the AF Form 1027, 					Water Flow Test Record.



			(c)	A copy is provided to the fire protection organization and maintained for 5 years for 				historical data.



			(d)	Flow tests 



				1	Conducted annually

				

				2	Recorded and compared with previous tests	



				3	Safety



			(e)	Obstruction of  Water Mains (IFSTA INSPECTION, Pg. 170) 



			        	1	Incrustations 



         					a	Tubercular  corrosion or rust



         					b	Chemical constituents of water

              

        					c  	Biological or organism growth



	      			2	Sedimentation Deposits



         					a	Mud, Clay, Leaves



         					b  	Foreign matter other than sediment



         				3	Valves



					a	Closed



					b	Partially Closed



				4	Foreign Matter



					a 	Stones, tools, wood, or lead



		(e)	Equipment required to conduct the Fire Protection System test:	

				

			1	Pitot Tube with pressure gauge

				(Inspection Test & Maintenance Manual, 2 Ed., Pg. 162)



			2	Hydrant cap with gauge

					

			3	Ruler marked in 16 ths of an inch



			4	At least one hydrant wrench



		(f)	Identify test and flow hydrants



			1	Test hydrant is the closest to the building



			2	Flow hydrant(s) are the next closest on the downstream side



		(g)	Determine the static pressure



			1	Flush the test hydrant



			2	Install cap with gauge



			3	Open hydrant



			4	Bleed air from hydrant



			5	Record pressure



		(h)	Determine the residual pressure at a specific flow



				1	Measure the inside diameter of flow hydrant outlets to 								within 1/16th of an inch



				2	Determine and record the hydrant coefficient:



					a	Rounded joint =  0.9



					b	Square joint =  0.8



					c	If the joint extends into the barrel =  0.7



				3	Open flow hydrant(s)



				4	Measure flow pressure with the pitot tube 

					(IFSTA Inspection and Code Enforcement, 5 Ed. pg. 177)



					a	Grasp the pitot tube with the first two fingers of the left hand, little 							finger rests on the outlet and the right hand holds the air chamber.



					b	Open petcock, 	drain air chamber then close petcock.



					c	Insert into the center of the stream at the point of maximum 								contraction. This is a distance equal to half of the diameter of the 							hydrant outlet.  (NFPA FPHB, 17 Ed., Pg.  5-26) 



					d	Keep blade parallel  to the outlet with the air chamber above the 							horizontal plane.



					e	Take and record velocity pressure



					f	Open petcock and drain air chamber



				5	Record the residual pressure at the test hydrant.  Ensure it is 50 to 75 percent 					of the static pressure.



				6	Flow and residual pressures are taken at the same time



				7	Secure the system



				8	Calculate the actual flow:



059				     Q= (29.83) * C *  d2 * (p 		

3-3.11

					a	Q = Flow (gpm)



					b	C = Hydrant Coefficient



					c	d = Outlet Diameter in Inches



					d	p = Pitot Pressure

																					BE PREPARED TO DEMONSTRATE  (i) & (j)

											

			(i)	Plot supply curve on the AF Form 1027, Water Flow Test Record

	

				1	Zero flow at static pressure



				2	Actual flow



			(j)	May be used for graphic representation to verify the water supply is adequate to 					support the required fire flow.   (NFPA 13, Para. 6-2.4)

				

				1	Plot automatic sprinkler demand



				2	Add required hose stream support  from MIL HDBK-1008B, Table 5.1.2



			(k)	Factors that affect fire flow demands: 

                                       

   				1	Sprinklered facilities  (MIL HDBK-1008B, Para. 5.1)



	        				a	Occupancy classification

	

         					b  	Discharge density



       					c  	Design area



          					d  	Type of system (wet/dry)

	

          					e  	Type of construction



          					f  	Other building features





				2  	Unsprinklered Facilities  (MIL HDBK-1008B, Para. 5.2) 

    

              				a  	Occupancy classification



         	 				b  	Response time of the fire department



         					c	Type of construction







Fire Extinguishers



			Classifications                         

                                                

             		(a)	LETTER signifies the class of  fire on which an extinguisher has proven to be effective 



	         		(b)	Type of hazard (NFPA 10, Pg. 10-4)

                   

			    	 1 	Class A  (ordinary combustibles) 



               		    	 2 	Class B  (flammable liquids) 



                   			 3 	Class C  (energized electrical equipment) 



              			4 	Class D  (combustible metals) 







		Ratings 

 

              		(a)	NUMERAL  (NFPA 10, Para. 1-6.1)



           				1 	Indicates the relative extinguishing effectiveness 

 

                   			2 	Used only on Class A and B 

 

				3 	See Exception, Para. 1-6.1



              		(b)	MULTIPLE  numeral/letter ratings  (4-A: 20�B: C) indicates: 							(NFPA 10, Para. A-1-4.2) 



                  			1 	Twice as effective as a 2A 

 

                    			2   	Twenty times as effective as a 1B 

 

                   			3  	Suitable for Class C 

 

              		(c) 	Class D, refer to nameplate for specific combustible metals 



		Selection Principles � selection of the best extinguisher for a given situation depends 							on:   (NFPA 10, Appendix C)



              		(a)	Nature of combustibles 

 

              		(b) 	Potential severity of anticipated resulting fires (size, intensity, speed of travel) 

 

           			(c)	Effectiveness of the extinguisher on the hazard 



		           (d)  	Ease of use of the extinguisher 

 

			(e)  	Personnel available to operate equipment 

 

                   			1 	Physical capability 

 

                    			2  	Training 

 

              		(f) 	Ambient temperature conditions and other environment considerations

 

               		(g) 	Any anticipated adverse chemical reactions between agent and burning materials 

 

               		(h) 	Health and operational safety concerns 

 

			(i)  	Maintenance requirements 

 

        			Location of Extinguishers 

 

              		(a)	Extinguishers shall be placed so as to assure they are not obstructed or obscured 					from view, unless subject to physical damage. (NFPA 10, Para. 1-6.3 and 1-6.6)



              		(b)	Extinguishers shall be installed on hangars or in the brackets supplied, mounted in cabinets or set on shelves unless extinguisher is of the wheeled type. 

 				(NFPA 10, Para. 1-6.7)



            		(c) 	Height of installation  (NFPA 10, Para. 1-6.10)



		               	1   	Extinguishers having a gross weight not exceeding 40 lbs shall be installed so that the top of the extinguisher is not more than 5 ft above the floor. 

 

                    			2   	Extinguishers having a gross weight greater than 40 lbs (except wheel type) shall be installed so that the top of the extinguisher is no more than 3 ½ ft above the floor. 

 

                    			3  	In no case shall the clearance between the bottom of the extinguisher and the floor be less than 4 inches.

  

			Distribution considerations (number and type) 

 

                		(a)	Area and arrangement of the building occupancy conditions 

 

                		(b)	Anticipated classes of fire 

 

			(c) 	Severity of the hazard (NFPA 10, Para. 1-5)



                			1	Light (Low) Hazard � Minor quantities of class "A" materials and small amounts of class "B" (such as used for duplicating machines, etc.).  This may include offices, classrooms, churches, assembly halls, etc.

                     	

                			2	Ordinary (Moderate) Hazard � Greater amounts of class "A" and "B" materials than light hazards.  Included are dining areas, mercantile shops, parking garages, light manufacturing, warehouse, workshop areas, etc. 



		                	3	Extra (High) Hazard � Amounts of class "A" and "B" present, in storage, production, use, and/or finished product is over and above those expected in occupancies classed as ordinary (moderate) hazard.  These occupancies could consist of wood-working, auto repair, aircraft servicing, cooking areas, manufacturing processes such as painting, dipping, etc. 

 

             		(d)	Travel distances 





			Class A Criteria  (NFPA 10, Para. 3-2.1:  refer students to NFPA 10 for clarification purposes...)



			(a) 	Maximum floor area per unit of  "A"  rating 



				* Note:   Minimum of 2A rating for Light and Ordinary Hazard

           

	       			1  	Light (Low) Hazard = 3,000 sq.ft. 

 

                   			2 	Ordinary (Moderate) Hazard = 1,500 sq.ft. 



				  * Note:   Minimum of 4A rating for High Hazard

       	

                    			3 	Extra (High) Hazard = 1,000 sq.ft. 

				

	        		(b) 	Maximum Travel Distance = 75 ft. 

				(Refer to: NFPA 10, Appendix E-3.2) 

				(Refer, also, to: NFPA 10, Appendix E, Table E-3.4)



 	          (7)	Class B criteria (Other Than Appreciable Depth - not more than ¼")

			(NFPA 10,  Para. 3-3:  refer students to NFPA 10 for clarification purposes...)

 

            		(a)	Minimum Class of "B" Units / Maximum Travel Distances

�		

				Legend - Minimum Extinguisher Rating: (Maximum Travel)  Distance 

		

				(NFPA 10, Table 3-3.1) 



                    			1 	Light (Low) hazard = 5-B: (30 ft.) / 10-B: (50 ft.) 

 

                    			2 	Ordinary (Moderate) hazard = 10-B: (30 ft.) / 20-B: (50 ft.) 

 

                  			3  	Extra (High) hazard = 40-B: (30 ft.) / 80-B: (50 ft.) 

 

			(b)	Maximum Travel Distance = 50 ft.  (Refer to: NFPA 10, Appendix E-4)       		

		(8) 	Class B Criteria (Appreciable Depth More Than ¼ inch)  (NFPA 10, Para. 3-4)

 

			(a)	Portable fire extinguishers shall not be installed for the sole protection of 						flammable liquid hazards of appreciable depth where the surface area exceeds 10 					square feet.  

				(See Exception: NFPA 10, Para. 3-4.2)



		            (b) 	For flammable liquid hazards of appreciable depth, a Class B fire extinguisher 					shall be provided on the basis of at least two numerical units of  Class "B" 						extinguishing potential per square foot of flammable liquid surface of the largest 					hazard.  (NFPA 10, Para. 3�4.1)



		            	1	Example:

					8 sq.ft. *  2-B = 16-B Rated Extinguishing Potential required



			       	2 	Refer to NFPA 34 for Dip Tank Fire Protection requirements (i.e. fire extinguishers / installed systems) 

 

	               	(c) 	Two or more extinguishers of lower ratings shall not be used in lieu of the largest 					tank requirement  (NFPA 10, Para. 3-4.3)



			(d)	Travel distances shall not exceed 50 feet  (NFPA 10, Para. 3-4.4)



               		(e)	Scattered or widely separated hazards shall be protected individually

				(NFPA 10, Para. 3-4.4.1)



        			Class C Criteria  (NFPA 10, Para. 3-5, refer to code...)



              		(a)	Extinguishers sized and located on the basis of the anticipated Class A or B 	hazard

 

 

             		(b)	Capacity judged according to size of electrical equipment, 	configuration, stream 	range, and amounts of class A or B hazards 



 			Class D Criteria  (NFPA 10, Para. 3-6)



			(a)	Size determination is made by specific metal, particle size, area to 	be covered 	and manufacturer recommendations on test data. 

 

             		(b) 	Maximum Travel Distance of  75 ft .

 



			Procedures for Calculating Portable Fire Extinguisher Distribution 

 

               		(a)	Determine occupancy hazards and level 

 

               		(b)	Select extinguisher for use 

 

               		(c)	Determine amount of hazard 

 

                    			1	Class A:   L * W = Sq.ft. of Hazard 

 

                    			2 	Class B:   Depth of Flammable Liquid / Surface Area 

 

                  			3 	Class D:  Specific Metal / Agent 

 

               		(d)  	Determine number of extinguishers based on extinguisher 	letter/number ratings 	and amount of hazard. 

 

			(e)	Meet Maximum Travel Distances 



			Inspection  (NFPA 10, Para. 4-3)



			(a)	Extinguishers shall be inspected when placed in service and thereafter at 	approximately 30 day intervals





			(b)	Check at Least the Following Items:  (NFPA 10, Para. 4-3.2*)



				1	Extinguisher located in a designated place



				2	No obstruction to access or visibility



				3	Operating instructions on the 	nameplate legible and facing 	outward



				4	Safety seals and tamper indicators not broken or missing



(NFPA 10, Appendix A-4.3.2(d) states, ”Where a safety seal or tamper indicator is missing, it may be evidence the fire extinguisher has been used and therefore removed from service.  Extreme caution should be exercised before replacing a tamper seal on a nonrechargeable fire extinguisher”.)



				5	Fullness determined by weighing or "hefting"



				6	Examined for obvious physical damage, corrosion, leakage or clogged nozzle.



				7	Pressure gauge reading or indicator in the operable range or position



				8	For wheeled units, the condition of tires, wheels, carriage, hose and nozzle. 



			Maintenance is a thorough examination of an extinguisher intended to give 					maximum assurance that it will operate effectively and safely. (NFPA 10, Para. 4-4)



			(a)	Extinguishers shall be subjected to maintenance not more than one year apart



			(b)	Maintenance procedures shall include a thorough examination of the three basic 					elements of an extinguisher:  (NFPA 10, Para. 4-4.2*)



				1	Mechanical Parts



				2	Extinguishing Agent



				3	Expelling Means



			(c) 	Recharging Frequencies (NFPA 10, Para. 4-5.2)

											

				1	Cartridge-operated water and stored pressure wetting agent types shall be recharged with new chemicals or water annually.



				2	Foam extinguishers shall be recharged with new agent at least once every 						three years.



			Hydrostatic Test Intervals (NFPA 10, Table 5-2)



			(a)	Five years:



				1	Stored Pressure Water, Loaded Stream, and/or Antifreeze



				2	Wetting Agent



				3	AFFF / FFFP Foam -

					(AFFF: Aqueous Film Forming Foam)

					(FFFP: Film Forming Fluoroprotein Foam)



				4	Carbon Dioxide



				5	Dry Chemical with stainless steel shells



			(b)	Twelve years:



				1	Dry Chemical Stored Pressure extinguishers, with mild steel shells, brazed brass shells, or aluminum shells.



				2	Dry Chemical extinguishers, cartridge or cylinder operated, with mild steel shells.



				3	Halogenated Agents 

	

4	Dry Powder extinguishers, stored pressure, cartridge- or cylinder- operated, with mild steel shells



        					d  	Number of stories



	         				e  	Separation distances



        					f  	Building floor area



        					g  	Firefighting access



				3  	Special Facilities, IAW   MIL HDBK-1008B,  Para. 5.3





		Fire Alarm Systems

					

     

(1)	Fire detection systems shall be designed, installed, and function as stated in Military Handbook 1008B and NFPA Standard 72



(2)	Complete automatic fire detection systems and fire extinguishers constitute the minimum level of acceptable fire protection for all new construction in the Air Force



	(a) 	for Air Force projects, unless automatic fire suppression systems are required



	(b)	IAW MIL-HDBK 1008-B, Para. 7.3.4, Note 1



		(3)	Fundamentals of Fire Alarm Systems



			(a)	Purpose:  Refer to NFPA 72, Para. 1-2.1*



			(b)	General system classifications:  (NFPA 72, Para. 1-3.1)



				1	Household fire warning systems



				2	Protected premises fire alarm systems



				3	Supervising station fire alarm systems



					a	Auxiliary fire alarm systems



						1	Local energy type



						2	Parallel telephone type



						3	Shunt type



b	Remote supervising station fire alarm systems



					c	Proprietary fire alarm systems



					d	Central station fire alarm systems



					e	Municipal fire alarm systems



			(c)	Common system fundamentals  (NFPA 72, Para. 1-5.1)



				1	Systems are primarily intended to:

					(NFPA 72, Para. 1-5.1.1)



a	Provide notification of fire alarm, supervisory, and trouble conditions



					b	alert occupants

			

					c	summon appropriate aid



					d	control fire safety functions



				2	Equipment shall be listed for the purpose for which it is used

					(NFPA 72, Para. 1-5.1.2)



			(d)	Power supplies (NFPA 72, Para. 1-5.2)



				1	Installed IAW NFPA 70, National Electric Code, (NEC)

					(NFPA 72, Para. 1-5.2.2) 



2	At least two independent and reliable supplies, one primary and one secondary (standby)

					(see exceptions: NFPA 72, Para. 1-5.2.3)



				3	Primary Supply  (NFPA 72, Para. 1-5.2.5)



					a	High degree of reliability



					b	Adequate capacity



					c	Light and power service IAW 1-5.2.5



1	A light and power service employed to operate the system under normal conditions shall have a high degree of reliability and capacity for the intended service.  The service shall consist of one of the following:

	(NFPA 72, Para. 1-5.2.5.1)



							a	Two-wire supplies



							b	Three-wire supplies

			

						2	Overcurrent Protection, refer to:  											(NFPA 72, para. 1-5.2.5.3) 



					d	Engine-driven generator or equivalent 

						IAW NFPA 72, Para. 1-5.2.10

			

				4	Secondary supply capacity and sources

					(NFPA 72, Para. 1-5.2.6)



a	Shall automatically supply energy to the system within 30 sec. without the loss of signals



b	Shall provide under maximum normal load (standby mode): for 24 hours

 						

						1	Protected Premises (Local)



						2	Central station 



						3	Proprietary



c	Shall provide under maximum normal load (standby mode): for 60 hours

					

						4	Auxiliary



						5	Remote station



					d	AND operate all alarm notification appliances for 5 min.



					e	Secondary supply shall consist of one of the following:



						1	Storage battery arranged 

							IAW NFPA 72,  para. 1-5.2.9



2 	Automatic starting engine-driven generator arranged IAW NFPA 72,  para. 1-5.2.10 and storage batteries with 4 hours capacity IAW NFPA 72,  para. 1-5.2.9



3 	Multiple engine-driven generators, one of which is automatic starting, arranged IAW NFPA 72,  para. 1-5.2.10 



			(e)	System functions  (NFPA 72, Para. 1-5.4)



				1	Protected premises fire safety functions

					(NFPA 72, Para. 1-5.4.1)



a	Fire safety functions shall be permitted to be performed automatically



b	The time delay between the activation of an initiating device and the automatic activation of a local fire safety function shall not exceed 90 seconds(NFPA 72, Para. 1-5.4.1.2)



				2	Coded alarm signals

					(NFPA 72, Para. 1-5.4.2.1*)



a	Shall consist of not less than three complete rounds of the number transmitted, and each round shall consist of not less than three impulses (NFPA 72, Para. 1-5.4.2.1*)



b	Actuation of alarm notification appliances or emergency voice communications shall occur within 90 seconds after the activation of the initiating device (NFPA 72, Para. 1-5.4.2.2)

			

				3	Coded supervisory signals

					(NFPA 72, Para. 1-5.4.3.1)



a	Shall be permtted to consist of two rounds of the number transmitted to indicate a supervisory off-normal condition



b	One round of the number transmitted to indicate the restoration of the supervisory  condition to normal



				4	Combined coded alarm and supervisory signals

					(NFPA 72, Para. 1-5.4.3.2)



a	Where both coded sprinkler supervisory signals and coded fire or waterflow alarm signals are transmitted over the same signaling line circuit, provision shall be made either to obtain alarm signal precedence or sufficient repetition of the alarm signal to prevent the loss of an alarm signal  (NFPA 72, Para. 1-5.4.3.2)



b	Visible and audible supervisory signals and visible indication of their restoration to normal shall be indicated within 90 seconds at the following locations:



1	Control unit (central unit)



2	Building fire command center for emergency voice/alarm communications system



3	Supervising station location for systems installed in compliance with NFPA 72, Chapter 4	

							(NFPA 72, Para. 1-5.4.3)	



				5	Trouble signals 

					(NFPA 72, Para. 1-5.4.6)	

					

a	Visible and audible supervisory signals and visible indication of their restoration to normal shall be indicated at the following locations:



						1	Control unit (central unit)



2	Building fire command center for emergency voice/alarm communications system



3	Supervising station location for systems installed in compliance with NFPA 72, Chapter 4



b	Trouble signals and their restoration to normal shall be visibly and audibly indicated at the proprietary supervising station for systems installed in compliance with NFPA 72, Chapter 4

		

			(f)	Zone Annunciation  (NFPA 72, Para. 1-5.7)



1	Systems serving two or more zones shall identify the zone of origin by annunciation or coded signal (NFPA 72, Para. 1-5.7.1.2*)



2	Visual annuciators shall be capable of displaying all zones in alarm.  Where all zones in alarm are not displayed simultaneously, there shall be visual indication that other zones are in alarm (NFPA 72, Para. 1-5.7.1.3)



3	For the purpose of alarm annunciation, each floor of the building shall be considered a separate zone.  	



4	Where a floor is subdivided by fire or smoke barriers and the fire plan for the protected premises allows relocation of occupants from the zone of origin to another zone on the same floor, each zone on the floor shall be annunciated seperately for the purposes of alarm location

					(NFPA 72, Para. 1-5.7.3)



5	Systems divided into four or more zones will be provided with a graphic annunciator panel meeting the requirements of MIL HDBK 1008B

					(MIL HDBK 1008B, Pg. 60, Para. 7.4, Note 2)



			Protected Premises Fire Alarm Systems



			(a)	Scope  (NFPA 72, Para. 3-1)



			(b)	General  (NFPA 72, Para. 3-2)

				see exceptions in code ...



1	Systems requiring transmission of signals to continually manned locations providing supervising station service shall also comply with the applicable requirements of NFPA 72, Chapter 4  (NFPA 72, Para. 3-2.1)



2	Systems shall	transmit a signal to a constantly attended location 

	(MIL HDBK 1008B, Para. 7.3.2)

       

3	Chapter 4 of the National Fire Alarm Code covers the requirements for the fire alarm system between the protected facility and the supervising station  (NFPA 72, Para. 4-1)



			(c)	System Requirements



				1	Supervisory Signal Initiation  (NFPA 72, Para. 3-8.6)



a	Monitoring of sprinkler and other fire suppression systems, and other systems for the protection of life and property for the initiation of a supervisory signal indicating an off-normal condition that could adversely affect the performance of the system  (NFPA 72, Para. 3-8.6.1)



b	Supervised components may include, but should not be limited to: 

	(NFPA 72, Para. A-3-8.6.2)



						1	Control valves 1.5 inch or larger



						2	Pressure:



							a	Dry-pipe system air



							b	Pressure tank air



c	Pre-action system supervisory air



							d	Steam for flooding systems



							e	Public water



						3	Water tanks:



							a	Level



							b	Temperature



4	Building temperature (including areas such as valve closet and fire pump house)



						5	Fire pumps



							a	Electric:



1	Running (alarm or supervisory)



								2	Power failure



								3	Phase reversal



							b	Engine-driven:



1	Running (alarm or supervisory)



								2	Failure to start



3	Controller off “automatic”

				

4	Trouble (e.g., low oil, high temperature, overspeed)



							c	Steam turbine:



1	Running (alarm or supervisory)



2	Steam pressure



3	Steam control valves		





						6	Tampering

							(NFPA 72, Para. 3-8.10)





a	Automatic fire suppression system alarm-initiating devices and supervisory signal-initiating devices and their circuits shall be so designed and installed that they cannot be readily subject to tampering, opening, or removal without initiating a signal.

	(NFPA 72, Para. 3-8.10.1)



b	Where a valve is installed in the connection between a signal attachment and the fire suppression system to which it is attached, such a valve shall be supervised IAW the requirements of Chapter 5

	(NFPA 72, Para. 3-8.10.2*)   



7	Elevator recall and elevator  shutdown



a	System-type smoke detectors located in elevator lobbies, elevator hoistways, and elevator machine rooms used to initiate fire fighters’ service recall shall be connected to the building fire alarm system

								(NFPA 72, Para. 3-8.14.1*)



b	Unless otherwise required by the authority having jurisdiction, only the elevator lobby, elevator hoistway, and the elevator machine room smoke detectors shall be used to recall elevators for fire fighters’ service

								(NFPA 72, Para. 3-8.14.1*)

								 see Appendix A-3-8.14.1



c	Where heat detectors are used to shut down elevator power prior to sprinkler operation, the detector shall have both a lower temperature rating and a higher sensitivity [often characterized by a lower response time index (RTI) as compared to the sprinkler]

	(NFPA 72, Para. 3-8.15.1*)



d	Where heat detectors are used for elevator power shutdown prior to sprinkler operation, they shall be placed within 2 feet of each sprinkler head

	(NFPA 72, Para. 3-8.15.2)



e	see Appendix A-3-8.15.3



						8	Fire safety control functions

							(NFPA 72, Para. 3-9)



		a	Heating, Ventilation, and Air Conditioning (HVAC) 		systems

								(NFPA 72, Para. 3-9.3)



							b	Door release service

								(NFPA 72, Para. 3-9.4)



							c	Door unlocking devices

								(NFPA 72, Para. 3-9.5)



						9	Suppression system actuation

							(refer to NFPA 72, Para. 3-10) 

							

						10	Automatic alarm signal initiation

							(NFPA 72, Para. 3-8.2)



a	Systems equipped with alarm verification features

								(NFPA 72, Para. 3-8.2.3*)



b	Systems that require the operation of two automatic detection devices

	(NFPA 72, Para. 3-8.2.5*)

	(see reference...)



c	Concealed detectors

	(NFPA 72, Para. 3-8.3*)



d	Waterflow alarm signal initiation

								(NFPA 72, Para. 3-8.5)	



			Initiating Devices



			(a)	Installation and Required Location of Detection Devices:

				(NFPA 72, Para. 5-1.3)



1	Where subject to mechanical damage, an initiating device shall be protected

	(NFPA 72, Para. 5-1.3.1)



2	In all cases. Initiating devices shall be supported independently of their attachment to the circuit conductors (NFPA 72, Para. 5-1.3.2)



3	Detectors shall not be recessed into the mounting surface unless listed for such mounting                                        



4	Detectors shall be installed in all areas required by the appropriate NFPA standard or the AHJ (NFPA 72, Para. 5-1.3.3)

Heat-Sensing Fire Detectors





				(NFPA 72, Para. 5-2)



				1	Temperature Classification

					(NFPA 72, Para. 5-2.1, see references...)



2	Color coding



a	Heat detectors of the fixed-temperature or rate-compensated, spot-pattern type shall be classified as to the temperature of operation and marked with the appropriate color code IAW Table 5-2.1.1.1



b	Exception:  Heat detectors where the alarm threshold is field adjustable and that are marked with the temperature range



2	Thermal lag - The air temperature at the time of alarm is usually considerably higher than a rated temperature because it takes time for  the air to raise the temperature of the operating element to its set point.  This condition is called thermal lag.

	(FPHB, Pg. 4-42)  

				

				3	Operating Principles  (FPHB, Pg. 4-42 thru 4-46)



a	Fixed Temperature-  will respond when its operating element becomes heated to a predetermined level

				

1	Bimetallic Type  - a sensing element comprised of two metals having different coefficients of thermal expansion arranged so that the effect will be deflection in one direction when heated and in the opposite direction when cooled



2	Fusible- element-type - a sensing element of a special composition (Eutectic) metal, which melts rapidly at the rated temperature



3	Continuous line type - a line-type (heat-sensitive cable) device whose sensing element comprises:



a	In one type, two current-carrying wires seperated by heat-sensitive insulation that softens at the rated temperature, thus allowing the wires to make electrical contact



b	In another type, a single wire is centered in a metallic tube, and intervening space filled with a substance that, at a critical temperature, becomes conductive, thus establishing electrical current between the tube and the wire	



4	Liquid expansion - a sensing element comprising a liquid capable of marked expansion in volume in response to temperature increases



b	Rate Compensation - responds when the temperature of the air surrounding the device reaches a predetermined level, regardless of the rate of the temperature rise, compensating for thermal lag



c	Rate-of-Rise -  responds when the temperature rises at a rate exceeding a predetermined amount  (typically 12 to 15°F per minute)



						1	Pneumatic Tubing



						2	Spot-Type Pneumatic





				3	Location



a	Spot-type heat detectors - shall be located on the ceiling not less than 4 inches from the side wall or on the side walls between 4 inches and 12 inches from the ceiling



b	Line-type heat detectors - shall be located on the ceiling or on the side walls not more than 20 inches from the ceiling



c	(See Exceptions) for solid open joist and beam construction

	(NFPA 72, Para. 5-2.2.2)



				4	Temperature



a	Fixed-temperature or rate-compensated elements shall be selected  for the maximum ceiling temperature that can be expected



					b	IAW NFPA 72, Table 5-2.1.1.1				

				

				5	Spacing



					a	Smooth ceiling:



1	Distance between detectors shall not exceed their listed spacing

	

2	Detectors shall be within 1/2 of  the listed spacing from walls or partitions extending to within 18 inches of the ceiling; or



3	All points on the ceiling shall have a detector within a distance equal to 0.7 times the listed spacing (0.7S). This is useful in calculating locations in corridors or irregular areas

							(NFPA 72, Para. 5-2.4.1*)

					

b	Irregular Areas:



1	Spacing between detectors may be greater than the listed spacing provided the  maximum spacing to the farthest point of a side wall is or corner is not greater  than 0.7 times the listed spacing

	(NFPA 72, Para. 5-2.4.1.1*) 



2	See figure A-5-2.4.1.1

	 (NFPA 72, 5-2.4.1.1)



c	High Ceilings - On ceilings 10 ft to 30 ft high, heat detector linear spacing shall be reduced IAW  Table 5-2.4.1.2

					

					d	Solid Joist Construction

						(NFPA 72, Para. 5-2.4.2*) 



					e	Beam Construction

						(NFPA 72, Para. 5-2.4.3*)



1	Treat as smooth ceiling if beam projects no more than 4" in depth 



2	If depth of beam is between 4 and 18 inches, reduce the spacing perpendicular to the beam to no more than 2/3 smooth ceiling spacing 



3	If beams are greater than 18" in depth and more than 8' on center, treat each  bay as a separate area



						4	Refer to Appendix A-5-2.4.3

					

					f	Sloped Ceilings

						(NFPA 72, Para. 5-2.4.4)



1	Peaked - Shall first have a row of detectors located within 3 feet of the peak on the ceiling, measured horizontally.  Additional detectors spaced IAW Figure A-5-2.4.4.1



2	Shed - Sloped ceilings having a rise greater than 1 ft in 8 ft horizontally shall have a row of detectors located on the ceiling within 3 ft of the high side of the ceiling measured horizontally, spaced IAW the type of construction



3	For a roof slope of less than 30(, all detectors shall be spaced utilizing the height at the peak



4	For a roof slope greater than 30(, the average slope height shall be used for all detectors other than those located in the peak  (NFPA 72, Para. 5-2.4.4.3)



			(c)	Smoke-Sensing Fire Detectors (NFPA 72, Para. 5-3)

     

				1	Principles of Detection (FPHB, Pg. 4-46, 47)



a	Ionization - usually of the spot-type, an ionization smoke detector has a small amount of radioactive material that ionizes the air in the sensing chamber, rendering the air conductive and permitting a flow through the air between two charged electrodes.  This gives the sensing chamber an effective electrical conductance. 



b	Photoelectric - the presence of suspended smoke particles generated during the combustion process affects the propagation of a light beam passing through the air



						1	Light scattering

							(refer to FPHB, Pg. 4-47)



						2	Light obscuration

							(refer to FPHB, Pg. 4-46)



					c	Cloud Chamber

						(refer to FPHB, Pg. 4-47)



				2	Location and Spacing



a	Based on guidelines of NFPA 72 and engineering judgement, to include:



						1	Ceiling shape and surface



						2	Ceiling height



3	Configuration of contents in the area to be protected



4	Burning characteristics of the combustible materials present 



5	Ventilation



6	Ambient environment		



					b	Stratification shall be considered 

						(NFPA 72, Para. 5-1.4.5*)

						(refer to Appendix A-5-1.4.5

						 and Appendix B)



					c	Spot-Type Smoke Detector - 

						(NFPA 72, Para. 5-3.4.3*)



1	Shall be located on the ceiling not less than 4 inches from the side wall to the near edge or on a side wall between 4 and 12 inches down from the ceiling to the top of the detector



2	See Exceptions (1) - 5-1.4.5 and (2) - 5-3.4.6 of NFPA 72



3	Where installed under raised room floors and similar spaces, they shall only be mounted in an  orientation for which they have been listed

							(see Figure A-5-3.4.3.2)



d	Projected Beam Type - normally located with the beams parallel to the ceiling and IAW manufacturer's instructions

						(NFPA 72, Para. 5-3.4.4)



					e	Sampling Type  (NFPA 72, Para. 5-3.4.2)



1	Each port shall be treated as a Spot-type detector for the purpose of location and spacing



2	Maximum air sample transport time from the farthest sampling point shall not exceed 120 sec.

 



					f	Smooth Ceiling Spacing

						(NFPA 72, Para. 5-3.4.5)



1	Spacing of 30 feet for Spot-type shall be permitted as a guide 



2	Adjust as required by conditions

							(NFPA 72, Para. 5-3.4.5.1.1)



3	All points on  the ceiling shall have a detector within a distance equal to 0.7 times the selected spacing

	(NFPA 72, Para. 5-3.4.5.1.2*)

							(refer to Appendix A-5-3.4.5.1.2)	



g	Projected Beam-type Detectors - location and spacing IAW manufacturer’s instructions (NFPA 72, Para. 5-3.4.5.2*)



h	Solid Joist and Beam Construction - solid joists shall be considered to be the same as beams for smoke detector spacing guidelines (NFPA 72, Para. 5-3.4.6*)



i	Flat Ceilings:



1	For ceiling heights of 12 feet or lower and beam depths of 1 foot or less, smooth ceiling spacings running in the direction parallel to the run of the beams shall be used and 1/2 the smooth ceiling spacing shall be in the direction perpendicular to the run of the beams

							(NFPA 72, Para. 5-3.4.6.1(a)*)



2	Spot-type detectors shall be permitted to be located  either on the ceiling or on the bottom of the beams

							(NFPA 72, Para. 5-3.4.6.1(a)*)



3	For beam depths exceeding 1 foot or for ceiling heights exceeding 12 feet, spot-type detectors shall be located on the ceiling in every beam pocket

							(NFPA 72, Para. 5-3.4.6.1(b)*)



					j	Sloped Ceilings   (NFPA 72, Para. 5-3.4.6.2*)

 

1	For beamed ceilings with beams running parallel to (up) the slope, the spacing for flat beamed ceilings shall be used

	(NFPA 72, Para. 5-3.4.6.2(a)*) 





2	For slopes greater than 10(, the detectors located at 1/2 the spacing from the low end shall not be required

							(NFPA 72, Para. 5-3.4.6.2(a)*) 



3	For beamed ceilings with beams running perpendicular to (across) the slope, the spacing for flat beamed ceilings shall be used  (NFPA 72, Para. 5-3.4.6.2(b)*)



4	A projected beam-type smoke detector shall be considered equivalent to a row of spot-type smoke detectors for flat and sloped ceiling applications

							(NFPA 72, Para. 5-3.4.6.3)



5	Peaked - detectors shall be spaced and located within 3 feet of the peak, measured horizontally.  Additional detectors spaced IAW Figure A-5-2.4.4.1

							(NFPA 72, Para. 5-3.4.7)



6	Shed - detectors shall first be spaced and located within 3 feet of the high side of the ceiling, measured horizontally.  Additional detectors spaced IAW Figure A-5-2.4.4.2

							(NFPA 72, Para. 5-3.4.8)

					

k	Special Considerations

	(refer to NFPA 72, Para. 5-3.6)





			(d)	Radiant Energy-Sensing Detectors

				(NFPA 72, Para. 5-4)

	

				1	Operating Principles

					(refer to FPHB, Pg. 4-47 and AFM 91-37, Pg. 3-49, Para. 3.6.4)



Note (970101): AFM 91-37, Dated October 81, currently under rewrite as Armed Forces Joint Manual (AFJM) 32-1059 



					a	Flame detectors



						1	Ultraviolet 



						2	Single Wavelength Infrared



						3	Multiple Wavelength Infrared



						4	Combination UV/IR



b	Spark/Ember Detectors - a radiant energy fire detector that is designed to detect sparks or embers, or both.  These devices are normally intended to operate in dark environments and in the infrared part of the spectrum (NFPA 72, Para. 5-4.1.1.2, also in Para. 1-4: Definitions)



2	Location and Spacing - shall be the result of an engineering evaluation



					a	Considerations for flame detectors:

						(NFPA 72, Para. 5-4.3.2.1*)



						1	The size of fire that is to be detected



						2	The fuel involved



						3	The sensitivity of the detector



						4	The field of view of the detector



						5	The distance between the fire and the detector



						6	The radiant energy absorption of the atmosphere



						7	The presence of extraneous sources of radiant emissions



						8	The purpose of the detection system



						9	The response time required



					b	Considerations for Spark/Ember detectors:

						(NFPA 72, Para. 5-4.3.3.1*)



						1	The size of the spark or ember that is to be detected



						2	The fuel involved



						3	The sensitivity of the detector



						4	The field of view of the detector



						5	The distance between the fire and the detector



						6	The radiant energy absorption of the atmosphere



						7	The presence of extraneous sources of radiant emmissions



						8	The purpose of the detection system



						9	The response time required



					c	Other Fire Detectors



1	The location and spacing of detectors shall be based on the principle of operation and an engineering survey of the conditions anticipated in service (NFPA 72, Para. 5-5.5.1)



2	Considerations shall be given to all factors that could affect the location and sensitivity of the detectors, including structural features such as the sizes and shapes of rooms and bays and their occupancies and uses, ceiling heights, ceiling and other obstructions, ventilation, ambient environment, stock piles, files, and fire hazard locations (NFPA 72, Para. 5-5.5.3)



3	Special Considerations - the selection and placement of detectors shall take into consideration both the performance characteristics of the detector and the areas into which the detectors are to be installed to prevent nuisance alarms or non-operation after installation  (NFPA 72, Para. 5-5.6) 

 

			(e)	Combination Detectors 

 

1	A device that either responds to more than one of the fire phenomenon or employs more than one operating principle tio sense one of these phenomenon  (NFPA 72, Para. 1-4)



	Combination of a heat detector with a smoke detector



	Combination rate-of-rise and fixed-temperature heat detector



				2	Employs more than one operating principle 

                         

				2	Fixed temperature/Rate-of-Rise is the most common



				3	Smoke/Fixed temperature

 

				4	Photoelectric/ionization 



			(f)	Manually Actuated Alarm Initiating Devices  (NFPA 72, Para. 5-8)



1	Fire alarm boxes shall be listed for the intended application and installed IAW Chapter 5 



2	Fire alarm boxes shall be securely mounted with the operable part of the box not less than  3 ½ feet and not more than 4 ½ feet above floor level

					(NFPA 72, Para. 5-8.1.1)



3	Distribution:



a	Shall be unobstructed and readily accessible

	(NFPA 72, Para. 5-8.1.2)



					b 	At least one per floor



c	Additional  boxes shall be provided so that the  travel distance to the nearest box is not more than 200 feet, measured horizontally  on the same floor
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