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ATTENTION:	The presence of hazardous materials and fire hazards in any work place makes it necessary for the fire inspector of today not only to be able to recognize them, but make informed judgments and recommendations about storage, handling and the safety of these materials to building occupants. 





REVIEW:		Training to the Hazardous Materials First Responder Awareness Level will give a fire inspector a basic knowledge of the presence of these materials.  





OVERVIEW:		You will be reviewing some of the basic identification and classification principles of hazardous materials.  You will also be learning how the fire inspector can apply standards for the safe storage and use of hazardous materials as part of the fire safety assessment process. 





MOTIVATION:	The importance of the role of the fire inspector is made even more critical by the constantly changing legal environment of hazardous materials in the work place.  As with any area of fire safety, one must stay informed to be effective. 





TRANSITION:	Let's begin the lesson. 











                           				  BODY        	                  		           Time: 23 hr. 50 min.











PRESENTATION: 





5.	Fire Hazards (IAW NFPA 1031, meeting compliance as defined in shaded boxes below)


�


Para. 3-3.12:  Verify code compliance for storage, handling, and use of flammable and combustible liquids, given field observations and inspection guidelines from the authority having jurisdiction, so that applicable codes and standards are addressed and all deficiencies are discovered and communicated in accordance with the policies of the agency being represented


	


Para. 3-3.12.1 Prerequisite Knowledge: Classification, properties, labeling, transportation, storage, handling, and use or flammable and combustible liquids





Para. 3-3.13: Verify code compliance for the storage, handling, and use of hazardous substances or materials, given field observations and inspection guidelines from the authority having jurisdiction, so that applicable codes and standards for each hazardous substance or material encountered are properly addressed and all deficiencies are discovered and communicated in accordance with the policies of the agency being represented





�Para. 3-3.13.1 Prerequisite Knowledge: Classification, properties, labeling, transportation, storage, handling, and use of fireworks and explosives; compressed and liquefied gases; flammable solids; toxic materials; oxidizers; radioactive materials; corrosive and other regulated materials





	(IAW NFPA 1031, meeting compliance as defined in shaded boxes below)


�


Para. 3-3.6: Determine the operational readiness of existing sprinkler, fire alarm, kitchen hood systems, and first-aid fire extinguishers, given test documentation and field observations, so that the system(s) or equipment is in an operational state, maintenance is documented, and all deficiencies are discovered, noted, and communicated in accordance with the policies of the agencies being represented.  





�


Para. 3-3.6.1 Prerequisite Knowledge:  A basic understanding of portable fire extinguishers, fixed fire extinguishing systems, automatic fire sprinkler systems, standpipe and hose systems, water supply systems, automatic and manual fire alarm systems and devices.





	Main Points


	and their Subpoints:	MP#1 -  Fire Alarm Systems


					--  Fire Detection System IAW


					--  Minimum Level of Protection


					--  Fundamentals of Alarm Systems


					--  Protected Premises Alarm Systems


					--  Initiating Devices


					--  Notification Appliances


					--  Household Fire Warning Equipment


					--  Portable Fire Alarm System


	


	References:		-- 	        NFPA 72, Dated - 960726


				--  MIL HDBK 1008B, Dated - 940115 


				--  	     AFM 91-37, Dated - 8110


				--  Fire Protection Handbook - 17th Edition





a.	Without reference


	a.	Without reference, identify the classification, properties, labeling, transportation, storage, handling, and use of hazardous materials with at least 80% accuracy.





	b.	Given field observations, verify code compliance for the storage handling and use of hazardous substances or materials with at least 80% accuracy.





	c.	Given field observations, verify code compliance for the storage, handling, and use of flammable and combustible liquids with at least 80% accuracy.





	d.	Given field observations, verify code compliance of common industrial/commercial processes and operations with at least 80% accuracy.





	e.	General Properties, Handling, Storage, and Use of Hazardous Materials by Class.





		(1)	Class 1  (Explosives)





* Note:  The following characteristics of Class 1 Explosives 	  	  (boxed-in outline) are reviewed ONLY as prerequisite knowledge.


		


			IAW AFCAT 36-2223, “Prior to attending course, students will meet the requirements in NFPA 1031, Section 1-3.1 and should  be DoD certified at the hazardous material awareness level ”.


�


			(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


						


			(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








			IAW AFCAT 36-2223, “Prior to attending course, students will meet the requirements in NFPA 1031, Section 1-3.1 and should  be DoD certified at the hazardous material awareness level ”.


�


		(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





			(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





			(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).





					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.





		(2)	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.





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


 


		(3)	Handling





			(a)	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.





		(4)	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. 





			(f)	Propellants





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





				1	Can be classified as high as 1.1 (Salutes)





				2	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





		(2)	Class 2 (Compressed Gas)





* Note:  The following characteristics of Class 2 Compressed Gases (boxed-in outline) are reviewed ONLY as prerequisite knowledge.


		


			IAW AFCAT 36-2223, “Prior to attending course, students will meet the requirements in NFPA 1031, Section 1-3.1 and should  be DoD certified at the hazardous material awareness level ”.


�


			(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:


			IAW AFCAT 36-2223, “Prior to attending course, students will meet the requirements in NFPA 1031, Section 1-3.1 and should  be DoD certified at the hazardous material awareness level ”.


�			


				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





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(s) - Red, Green, Yellow, White





					Pictograph - Flame, Compressed Cylinder, Flaming “O”,


						        Skull and Crossbones





					DOT Class Number on Bottom of Placard - 2





			(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 





		(3)	Class 3  (Flammable and Combustible Liquids)





* Note:  The following characteristics of Class 3 Flammable Liquids (boxed-in outline) are reviewed ONLY as prerequisite knowledge.


		


			IAW AFCAT 36-2223, “Prior to attending course, students will meet the requirements in NFPA 1031, Section 1-3.1 and should  be DoD certified at the hazardous material awareness level ”.


�


			(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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			(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





				2	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.





		(5)	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).





				10	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





		(6)	Class 4  (Flammable Solids)





* Note:  The following characteristics of Class 4 Flammable Solids (boxed-in outline) are reviewed ONLY as prerequisite knowledge.


		


	


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





			IAW AFCAT 36-2223, “Prior to attending course, students will meet the requirements in NFPA 1031, Section 1-3.1 and should  be DoD certified at the hazardous material awareness level ”.


�


				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 





				IAW AFCAT 36-2223, “Prior to attending course, students will meet the requirements in NFPA 1031, Section 1-3.1 	and should  be DoD certified at the hazardous material awareness level ”.


�


					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.





		(7)	Class 5  (Oxidizers and Organic Peroxides)





* Note:  The following characteristics of Class 5 Oxidizers and Organic Peroxides (boxed-in outline) are reviewed ONLY as prerequisite knowledge.


		


			IAW AFCAT 36-2223, “Prior to attending course, students will meet the requirements in NFPA 1031, Section 1-3.1 and should  be DoD certified at the hazardous material awareness level ”.


�


			(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
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			(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.





		(8)	Class 6  (Poisonous Material and Infectious Substances)





* Note:  The following characteristics of Class 6 Poisonous Material and Infectious Substances (boxed-in outline) are reviewed ONLY as prerequisite knowledge.


		


			IAW AFCAT 36-2223, “Prior to attending course, students will meet the requirements in NFPA 1031, Section 1-3.1 and should  be DoD certified at the hazardous material awareness level ”.





�			(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.





		(9)	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





		(10)	Class 7  (Radioactive Material)





* Note:  The following characteristics of Class 7 Radioactive Materials (boxed-in outline) are reviewed ONLY as prerequisite knowledge.


		


			IAW AFCAT 36-2223, “Prior to attending course, students will meet the requirements in NFPA 1031, Section 1-3.1 and should  be DoD certified at the hazardous material awareness level ”.


�


			(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





		(11)	Class 8  (Corrosives)





* Note:  The following characteristics of Class 8 Corrosive Materials (boxed-in outline) are reviewed ONLY as prerequisite knowledge.


		


			IAW AFCAT 36-2223, “Prior to attending course, students will meet the requirements in NFPA 1031, Section 1-3.1 and should  be DoD certified at the hazardous material awareness level ”.


�


			(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)





		(12)	Class 9  (Miscellaneous Hazardous Materials)





* Note:  The following characteristics of Class 9 Miscellaneous Hazardous Materials (boxed-in outline) are reviewed ONLY as prerequisite knowledge.


		


			IAW AFCAT 36-2223, “Prior to attending course, students will meet the requirements in NFPA 1031, Section 1-3.1 and should  be DoD certified at the hazardous material awareness level ”.


�


			(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





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 - Black and White Stripes over White





					Pictograph - None





					DOT Class Number on Bottom of Placard - 9





		(13)	ORM-D  (Other Regulated Materials)





* Note:  The following characteristics of ORM-D Other Regulated Materials (boxed-in outline) are reviewed ONLY as prerequisite knowledge.


		


			IAW AFCAT 36-2223, “Prior to attending course, students will meet the requirements in NFPA 1031, Section 1-3.1 and should  be DoD certified at the hazardous material awareness level ”.


�


			(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.








		(14)	Forbidden





* Note:  The following characteristics of Forbidden Materials (boxed-in outline) are reviewed ONLY as prerequisite knowledge.


		


			IAW AFCAT 36-2223, “Prior to attending course, students will meet the requirements in NFPA 1031, Section 1-3.1 and should  be DoD certified at the hazardous material awareness level ”.


�


			(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.











		(15)	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.





		(16)	Transportation of Materials





			(a)	US Code of Federal Regulations (CFR), Title 49, Transportation





			(b)	Transportation by highway





				1	MC 306, DOT 406 carry flammable and combustible liquids and some poisons from class 3, 5, 6, and 8.


 


				2	MC 307, DOT 407 (Low Pressure Tank) carry materials with vapor pressures not to exceed 40 psi from class 3, 5, and 8.





				3	MC 312, DOT 412 (Corrosive Tank) carry heavy corrosives and liquids from Class 3, 5, 6, 8.





				4	MC 331 (High Pressure) compressed gases and some very hazardous liquids from class 2 and 4.





				5	MC 338 (Cryogenic Liquid Tank) carry liquefied gases from -155°F to as 						low as -425°F from class 2.





				6	Trailers will carry solids from class 1, 4, 5, 6, 7.


 


			(c)	Transportation by Rail





				1	CFR Title 49 addresses requirements for transportation by rail





					a	Pressurized tank cars move pressurized gases from class 2 and 6





					b	Liquid tank cars move liquids from class 3, 4, 5, 6, and 8





					c	Box cars move solids and bulk packages from nearly any class





				2	Intermodals are containers that are used between transportation mediums





			(d)	Transportation of Class 7





				1	United States Department of Transportation (USDOT), Type A  -  designed to withstand the normal conditions of transport on rail or highway





					a	Fiberboard boxes





					b	Steel drums





					c	Wooden Boxes





				2	USDOT, Type B  -  designed to withstand the damaging effects of a transportation accident





					a	Steel outer drums





					b	Plywood over-pack


  


	f.	Hazardous Substances





		(1)	Environmental Protection Agency (EPA) term used to describe any material that is hazardous to the environment





			(a)	If a substance is spilled or otherwise released into the air, ground or water in excess of the EPA's listed reportable quantity (RQ), the release must be reported to the EPA





			(b)	Listed as ignitable, corrosive, reactive, or toxic





			(c)	RQs can be found in Code of Federal Regulations, title 40, Protection of the Environment





			(d)	Any material within any DOT hazard class may have a reportable quantity, check Material Safety Data Sheets (MSDS)





	g.	Two Types of  Fire hazards





		(1)	Common Hazard, is likely to be found in almost all occupancies and is not generally associated with any specific occupancy, process, or activity





			(a)	Smoking and careless disposal of smoking materials





				1	Primary hazard is the carelessness of the individual





				2	Smoking is banned in Air Force facilities





			(b)	Electricity





				1	Fire prevention specialist should have a basic knowledge of electrical theory so they understand what types of electrical energy causes fires and why.





				2	Electricity involves the transfer or movement of electrons between atoms.





				3	Conductors  -  material that allows the free movement of a large number of electrons.





				4	Semi-conductors  -  materials that are neither good conductors nor good insulators and may be used as either one.





				5	Insulators  -  possess very few free electrons and impede the flow of electrical energy through the material, thus are poor conductors.





				6	Flow of electricity is measured three ways.





					a	Quantity of electricity is expressed in terms of amperes (amps).





					b	Electrical pressure is measured in terms of volts.





					c	Resistance in an electrical circuit is referred to as ohms (().





			(c)	Use of extension cords is a common hazard





				1	Main problem is overheating





				2	Used for temporary purposes only





				3	Fire inspectors must educate people to use cords correctly.





				4	Total amperage on an extension cord is the sum of all appliances serviced by the cord.  Equipment covers or nameplates will give data.





				5	Underwriter's Laboratories (UL) tag means the cord was tested for the wire's rated capacity.





					a	Surface is marked at 24 inch intervals for size and number of conductors





					b	When in doubt, call an electrician





			(d)	Building electrical system.





				1	Service Drop - overhead conductors coming from pole to the building.





				2	May be permitted more than one service drop for:





					a	Fire pumps





					b	Emergency, legally required standby, optional standby, or parallel power production systems





					c	Multiple occupancy buildings





					d	Capacity requirements in excess of 2000 amperes at a supply voltage of 600 volts or less; or where load requirements are greater than the serving agency normally supplies





					e	Buildings of large area





				3	Over-current protection - devices which respond to heat by opening or disconnecting the circuit when excessive current or fault occurs





					a	Plug fuses- fuse panel will accept any type of plug fuse up to 30 amps.  Permitted only in existing installations where there is no evidence of overfusing or tampering





						1	Edison-base type





						2	Type S, designed to prevent tampering or bridging.  Prevents use of Edison-base type in the fuse panel.  Prevents using larger (higher rated) "S" type fuses than the panel design permits





						3	Cartridge fuses- either one time use or renewable link type





						4	Time delay fuses- can be of any type plug or cartridge.  Used to permit short time power surges.  Better than non time delay type which must be oversized to prevent activation.





					b	Circuit breakers





						1	If handle is held in the open position, excessive current will still trip internal workings





						2	Breakers cannot be manually placed in the tripped position.





					c	Overcurrent devices must be selected/rated according to ampacity of circuit conductors





					d	Where standard ratings and settings of overcurrent devices do not correspond with the ratings and settings allowed for conductors, the next higher standard rating and setting shall be permitted.





					e	Total amperage for a circuit is the sum of amperage for each circuit appliance





					f	Overcurrent protection for flexible cords IAW their ampacites.  See NEC 70, Article 240-4 for exceptions





			(e)	Electrical Fire Causes





				1	Most common cause is worn equipment





				2	Arcs and sparks





				3	Overheated connections and wires





				4	Resistance heating (i.e. insulated extension cords)





				5	Improper use of approved equipment





					a	Heating appliances





					b	Overcurrent protection





					c	Ampacity protection





					d	Circuit loads





			(f)	Static Electricity - An electrical charge that is significant only for the effects of its electrical field component and that manifests no significant magnetic field component.





				1	Common sources of static electricity include;





					a	Pulverized materials passing through chutes or pneumatic conveyors.





					b	Steam, air, or gas flowing from any opening in a pipe or hose, when the steam is wet or the air or gas stream contains particulate matter.





					c	Nonconductive power or conveyor belts in motion.





					d	Moving vehicles





				2	In order for static electricity to be a potential ignition source, the following four conditions must be met:





					a	there must be an effective means of static generation





					b	there must be a means of accumulating the separate charges and maintaining a suitable difference of electrical potential





					c	there must be a spark discharge of adequate energy





					d	the spark must occur in an ignitable mixture	





			(g)	Storage Hazards





				1	Environmental control





					a	Trash receptacles





					b	General housekeeping





						1	Carelessness





						2	Requires attitude change





				2	Inside storage requirements





					a	Height of storage stacks below automatic sprinkler deflectors will be as follows:





						1	15 ft. or less -- 18 inches





						2	Over 15 ft. -- 36 inches





						3	If hazardous commodities are involved 36 inches clearance will be maintained regardless of stack height.





					b	Height of stacks below rafters, joists, and roof trusses will be as follows;





						1	15 ft. or less -- 18 inches





						2	Over 15 ft. -- 36 inches





						3	Stacks in unsprinklered buildings will maintain 36 inch clearance regardless of height.





					c	Clearance between materials stored and wall will be maintained as follows;





						1	24 inch clearance maintained around sub-standard (less than 4 hour rating) fire walls.





						2	24 inch clearance maintained around hazardous materials in general purpose storage buildings.





						3	24 inch clearance maintained around travel path of fire doors unless barricades are provided.





						4	12 inch clearance between materials subject to swelling.





						5	36 inch clearance between materials and fire door openings.





						6	No clearance requirement exists for non hazardous materials in general purpose storage buildings, except for personnel or fire aisles.





		(2)	Special Hazards - Hazard arising from the processes or operations peculiar to the individual occupancy.  Some materials and processes that constitute a special hazard include:





			(	Combustible dust fibers





			(	Spraying/Painting and dip tanks





			(	Compressed gases





			(	Welding and cutting





			(	Hazardous chemicals





			(	Dry cleaning





			(a)	Hazardous Locations:   Electrical lights and motors are necessary or desirable in many locations which are hazardous due to the presence of flammable liquids, gases, dusts, or fibers.  In these areas, special electrical equipment is necessary for safety.  The NEC divides hazardous locations by class/division depending upon the kind of hazardous material involved and divides each class into two divisions according to the degree of severity of the hazard.  Materials are also placed in groups by similar characteristics.





				1	Class I Locations - Areas in which flammable gases or vapors are or may be present in the air in quantities sufficient to produce explosive or ignitable mixtures.





					a	Class I Division 1;  Ignitable concentrations of flammable gases or vapors can exist under normal conditions, may exist frequently due to repair or maintenance operations or because of leakage, breakdown, or faulty operation of equipment or process might release ignitable concentrations.





					(	EXAMPLES:  Transfer of material from one container to another, interior of spray booths, open liquid tanks, Refer to NEC handbook, Article 500 for others.


 


					b	Class I Division 2;  Areas in which flammable liquids or flammable gases are handled, processed, or used, but in which the liquids, vapors or gases will be confined within closed containers or systems from which they escape only in event of rupture or breakdown or during abnormal operation of equipment, areas where ignitable concentrations are prevented by ventilation systems which may fail or operate abnormally, areas of communication adjacent to Class I, Division 1 with ventilation protection.





					(	EXAMPLES:  Areas where used but which become hazardous in case of accident or unusual operating conditions.  Storage areas of sealed containers of liquids and gases.





				2	Class II Locations -  Areas in which the hazard is due to combustible dust.





					a	Class II Division 1;  Location in which combustible dust is in the air under normal operating conditions in explosive or ignitable mixtures, where mechanical failure or abnormal operation of machinery or equipment causes ignitable/explosive mixtures to be produced and may also provide a source of ignition.  Dusts of an electrically conductive nature in hazardous quantities.





					b	Class II Division 2;  Combustible dust not normally in quantities sufficient to produce explosive or ignitable mixtures and dust accumulations are normally insufficient to interfere with electrical equipment's operation, but combustible dust may be in suspension in dangerous mixtures or accumulations which may interfere with heat dissipation from electrical equipment if handling or processing equipment malfunctions or fails. 





				3	Class III Locations -  Presence of easily ignitable fibers or flyings which are not likely to be in suspension in the air in quantities sufficient to produce ignitable mixtures.





					a	Class III Division 1;  Ignitable fibers or materials producing combustible flyings are handled, manufactured, or used, i.e. excelsior, cotton waste, hemp.





					b	Class III Division 2;  Location in which easily ignitable fibers are stored or handled.





			(b)	Groups of Materials -  Grouping of materials is done for the purpose of testing approving, and classifying areas and equipment based on materials with similar combustible characteristics.





				1	Class I, group classifications;





					a	Groups A, B, C, D, materials are flammable gases and liquids





					b	Group A, atmospheres containing acetylene





					c	Group B, atmospheres containing hydrogen or vapors of an equivalent hazard level such as ethylene oxide, propylene oxide, and acrolein





					d	Group C, atmospheres such as ethyl ether, ethylene or gases of equivalent hazard





					e	Group D, atmospheres such as acetone, ammonia, benzene, butane, ethanol, gasoline, natural gas, naphtha, propane or gases of equivalent hazard





				2	Class II, group classifications;





					a	Group E, F, G materials are combustible dust





					b	Group E, atmospheres containing combustible metal dusts, including aluminum, magnesium, or other combustible dusts whose particle size, abrasiveness, and conductivity present similar hazards in the use of electrical equipment





					c	Group F, atmospheres containing combustible carbonaceous dusts including carbon black, charcoal, coal or coke dusts, or dusts that have been sensitized by other materials so that they present an explosion hazard 





					d	Group G, atmospheres containing combustible dusts not included in Group E or F.  Includes flour, grain, wood, plastic and chemicals.





					e	Reference to hazardous (classified) locations is given as; Class - Division - Group (i.e. Class I  Division 2, Group D).





					f	Equipment is approved for Class and Group and specific material present.





					g	Equipment shall not have surface temperature in excess of the ignition temperature of the vapors, gases, dust, and fibers.  Refer to National Electric Code (NEC), Article 500-E





					h	Listed equipment is labeled in accordance to class and group.





			(c)	Storage compatibility groups





				1	Compatibility Group A - Stored in flammable storage building





				2	Compatibility Group B - Stored in acid storage building





				3	Compatibility Group C - Stored in compressed gas cylinder building





				4	Compatibility Group D - Stored in general purpose warehouse





				5	Compatibility Group E - 





					a	Requires special handling





					b	Consult health, fire, and safety coordination





		(d)	NFPA 497M Classification of Gases, Vapors, Dusts for Electrical Equipment in Hazardous (Classified) Locations, provides specific data on groups.





			1	In Class I locations three conditions must be satisfied for ignition to occur.





				a	A combustible gas or vapor must be present.





				b	Gas or vapor must be mixed with air in a proportion to produce an ignitable mixture.  A sufficient quantity of this mixture must be present in the atmosphere surrounding the electrical equipment.  There must be a release of energy intense enough to cause ignition of the mixture.  The energy release is understood to originate within the electrical system.





			2	In Class II locations, ignition may occur under three different sets of conditions.





				a	First set of conditions - Combustible dust must be present. Dust must be suspended in proportion to produce an ignitable mixture and a sufficient quantity of this suspension must be present in the vicinity of electrical equipment.  There must be a release of energy intense enough to cause ignition of the suspended mixture.  The energy release is understood to originate within the electrical system.





				b	Second set of conditions - Combustible dust must be present.  The dust must be layered on the electrical equipment sufficiently thick to interfere with the dissipation of heat and allow the layer to reach ignition temperature of the dust.   External temperature of the electrical equipment must be high enough to cause the dust to reach its ignition temperature directly or to dry out the dust and cause it to self-heat.





				c	Third set of conditions - A Group E dust must be present.  Dust must be layered or in suspension in hazardous quantities.  Tracking must be sufficient to cause ignition.    "Tracking" is a phenomenon where electric current finds the path of least resistance through a dust layer, heating dust particles and providing an ignition source.  The electric arc may ignite a dust layer or dust cloud.





		(e)	Spray Booths  (NFPA 33, Spray Application of Flammable and Combustible Materials)





			1	Covers application of flammable or combustible materials when applied as a spray





			2	Outlines practical requirements to obtain reasonable safety under average contemplated conditions





			3	There shall be no electrical equipment in any spray area where deposits of combustible residue may readily accumulate except wiring in rigid metal conduit or in metal boxes void of taps, splices, or terminal connections.





			4	Electrical wiring and equipment not subject to deposits of combustible residues but located in a spray area shall be explosion proof or other type approved for Class I and II  Division 1 locations.





			5	Equipment outside of but within 20 feet horizontally and 10 feet vertically of any spray area and extending to the boundary of the Division 2 location shall not produce sparks under normal operating conditions.





			6	If spraying operations are conducted within a closed top or open faced booth the electrical wiring and equipment outside of the booth or room shall not produce sparks under normal operating conditions.





				a	five foot radius from the front and three foot radius from the top if the ventilation system is interlocked with spray equipment (spray equipment will be inoperable when ventilation system is not in operation)





				b	ten foot radius from the front and three foot radius from the top if the ventilation system is not interlocked with spray equipment.





			7	When spray areas are illuminated through glass panels fixed lighting units shall be used as a source of illumination.





				a	Panels shall isolate the spray area from the area in which the lighting unit is located and shall be of non-combustible materials or protected that breakage is unlikely.





				b	Panels shall be arranged so normal accumulations of residue on the exposed surface of the panel will not be raised to a dangerous temperature by a lighting unit.





			8	Areas of concern during assessment of a spray booth operation





				a	Sprinkler control valves are open





				b	Fire extinguishers are properly charged and in place





				c	Electric motors and fan bearings are not overheating





				d	Fan blades are in alignment





				e	Electric wiring is properly fused





				f	Guards and globes on electric fixtures are in place





				g	Cleanliness is being maintained





				h	All operating instructions observed 





		(f)	Dip Tanks  (NFPA 34, Dipping and Coating Processes Using Flammable and Combustible Liquids)           





			1	Applies to processes in which articles or materials pass through contents of tanks, vats, or containers of flammable or combustible liquids.





			2	Electrical protection in areas adjacent to open coating and dipping processes.





				a	Pits within 25 feet horizontally of vapor source shall be classified as Division 1.





				b	A radial distance of 5 feet from the vapor source shall be classed as Class I, Division 1.





				c	A 3 foot space surrounding the Class I, Division 1 location shall be classified as Class I, Division 2.





				d	The space three feet above the floor and extending 20 feet horizontally in all directions from the Class I, Division 1 location shall be classed  Class I, Division 2 except when the vapor source area is 5 sq. ft. or less and the open tank does not exceed 5 gallons.





			3	Handling liquids at point of final use





				a	Class I and II liquids shall be drawn or transferred into process tanks, containers, or portable tanks within a building only from original shipping containers with a capacity of 5 gallons or less;  from safety cans, through closed piping systems, from a portable container





				b	Class I liquids shall not be dispensed into metal containers or process tanks unless the nozzle or fill pipe is in electrical contact through bonding.





			4	Liquid piping systems





				a	When a tank is filled from the top, the free end of the fill pipe shall be within 6 inches of the bottom of the tank.





				b	Where Class I liquids are handled the fill pipe shall be permanently bonded to the tank





				c	The tank, piping system, and storage tank shall be bonded and grounded for Class I liquids.





				d	Process tanks shall be provided with a limit device to prevent overfilling.





				e	Process pumps shall be interlocked with fire detection or automatic fire extinguishing systems to shut down the pump in case of fire.





			5	Areas of concern during an assessment of dipping and coating processes.





				a	Same as spray booth operations





				b	Fire suppression and alarm systems are charged and in operable condition.





				c	Overflow and drain systems are in proper operating condition.





		(g)	Compressed Gases  (NFPA 55, Storage, Use, and Handling of Compressed and Liquefied Gases in Portable Cylinders)





			1	Flammable gases may be either endothermic (absorb heat) or exothermic (release heat).





			2	Common Gases





				a	Natural Gas





					1	Lighter than air





					2	Frequency of natural gas fires is less than that of liquefied petroleum gas because of strict regulatory controls.





				b	Liquefied Petroleum Gas





					1	Primarily composed of propane, propylene, or butane





					2	1½ to 2 times heavier than air  (vapor density of propane 1.5 or 							butane 2.0) 





					3	Stored and transported as a liquid





					4	Frequency of fires is more than natural gas because of poor installation practices and leaks through ordinary pipe joints or slight cracks.





					5	Propane is used in northern climates because of the boiling temperature of -44 degrees Fahrenheit.





			3	Liquefied flammable gas cylinders shall be stored upright or such that the pressure relief valve is in direct communication with the vapor space of the cylinder.





			4	Cylinders of toxic gases, while in storage or while being handled, shall have valve protective devices or caps and gas tight valve outlet caps or plugs in place.  This applies to all cylinders, full, partially full, or empty.





			5	Compressed or liquefied gas cylinders in use or in storage shall be secured to prevent them from falling or being knocked over.





		(h)	Welding and Cutting Operations





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





				a	Oxygen cylinders stored in outside generator houses shall be separated from the generator or carbide storage rooms by a partition of noncombustible material having a fire resistance rating of at least one hour.  This partition shall be without openings and shall be gas tight


					(NFPA 51, Para. 2-4.2)





				b	Oxygen cylinders in storage shall be separated from fuel gas cylinders or combustible materials by a minimum distance of 20 feet or by a barrier of noncombustible material at least 5 feet high having a fire resistance rating of at least 1/2 hour  (NFPA 51, Para. 2-4.3)





			2	NFPA 51B,  Fire Prevention in Use of Cutting and Welding Processes





				a	Provides guidance in the use of oxy-fuel gas and electric cutting/welding equipment





				b	Cutting and welding shall be permitted only in areas that are fire safe   





				c	Cutting and welding equipment shall be in satisfactory condition  (NFPA 51B, Para. 3-2.1)





				d	Where combustible materials such as paper clippings, wood shavings, or textile fibers are on the floor, the floor shall be swept clean for a radius of 35 feet.  Combustible floors (except wood or concrete) shall be kept wet, covered with damp sand, or protected by fire resistant shields.  If floors are wetted personnel operating arc welding or cutting equipment shall be protected from possible shock.  (NFPA 51B, Para. 3-2.2)





				e	All combustibles shall be relocated at least 35 feet horizontally from the work site.  Where relocation is impractical, combustibles shall be protected with flame-proof covers or otherwise shielded with metal or fire resistant guards or curtains.  Edges of covers at the floor shall be tight to prevent sparks from going under them.  This is also important at overlaps where several covers are used to protect a large pile 


					(NFPA 51B, Para. 3-2.3)





				f	Openings or cracks in walls, floors, ducts within 35 feet of the site shall be tightly covered to prevent the passage of sparks to the adjacent area  (NFPA 51B, Para. 3-2.4)





				g	Where cutting or welding is done near walls, partitions, ceilings or roofs of combustible construction, fire resistant shields or guards shall be provided to prevent ignition.  If welding is to be done on a metal wall, partition, ceiling, or roof, precautions shall be taken to prevent ignition of combustibles on the other side, due to conduction or radiation, preferably by relocating combustibles.  Where combustibles are not relocated, a fire watch on the opposite side from the work shall be provided


					(NFPA 51B, Para. 3-2.6)  





				h	Cutting or welding on pipes or other metal in contact with combustible walls, partitions, ceilings or roofs shall not be undertaken if the work is close enough to cause ignition by conduction.





				i	Fire watchers shall be required whenever cutting or welding is performed





					1	Location where other than a minor fire might develop





					2	Appreciable combustibles are more than 35 feet away but are easily ignited by sparks





					3	Walls or floor openings within 35 feet radius expose combustible material in adjacent areas, including concealed spaces in walls or floors.





					4	Appreciable combustible material in building construction or contents are closer than 35 feet to the operation





		(i)	Hazardous Chemicals





			1	NFPA 49,  Hazardous Chemicals Data





				a	Contains data for approximately 325 chemicals on health/fire/reactivity hazards





				b	Contains recommendations of storage





			2	NFPA 325M,  Fire Hazard Properties of Flammable Liquids, Gases and Volatile Solids





				a	Fire hazard properties of more than 1300 flammable substances





				b	Hazard index markings are included for most entries





			3	NFPA 491M,  Manual of Hazardous Chemical Reactions





				a	Includes 3,550 mixtures of 2 or more chemicals reported to be potentially dangerous in that they may cause fires, explosions or detonations at ordinary or moderately elevated temperatures.





				b	Arranged alphabetically by chemical name





			4	NFPA 654,  Prevention of Fire and Dust Explosions in Chemicals, Dye, Pharmaceutical and Plastic Industries





				a	Applies to all phases of the manufacture and processing of industrial dusts where a fire or explosion hazard might exist due to the presence of combustible dusts





				b	Areas of concern during an assessment





					1	Fire and explosion protection and prevention equipment





					2	Dust control equipment





					3	Housekeeping





					4	Potential ignition sources





					5	Electrical, process, and mechanical equipment, including interlocks





					6	Standard operating procedures and work practices





					7	An emergency plan shall be maintained up-to-date and shall be coordinated with existing local community emergency planning.





					8	Emergency plan elements should include:





						a	Signal or alarm systems





						b	Identification of means of egress





						c	Minimization of losses





						d	Strong interaction between responding agencies





		(j)	Dry Cleaning





			1	NFPA 32,  Standard for Dry Cleaning Plants, intended to provide reasonable safeguards for the prevention and control of fire and explosion hazards related to dry cleaning operations.





			2	NFPA Inspection Manual (7th Edition)





				a	Special fire hazards of dry cleaning plants depend, to a large extent, on the class of solvent used





					1	Class I solvents are now prohibited (i.e. Naphtha)





					2	Type II systems use solvents with flash points between 100 and 140 degrees (F)





					3	Type III systems use solvents with flash points between 140 and 200 degrees (F)





					4	Type IV and V systems use solvents considered to be non-combustible, but which can have toxic vapors that need to be adequately ventilated





				b	Areas of concern during assessments





					1	Housekeeping practices





					2	Lint and trash accumulation





					3	Lack of cleanliness





					4	Improper wiring of equipment





					5	Overloading of circuits





					6	Insure proper maintenance and operation of equipment





					7	Insure solvent temperatures are maintained at least 20 per cent below flash points





					8	Proper storage of chemicals and solvents





					9	Sparking from metal objects





				c	Type II and III plants





					1	Should have scuppers, curbs, or special drainage systems that carry spilled or leaked solvents to a safe area.





					2	Exhaust system should have a capacity of one cubic foot per minute for each square foot of floor area.





				d	Storage of combustible and flammable solvents in the cleaning room should be limited to a one day supply.





				e	Washing machines should have an automatic solvent shutoff device or overflow drain to an underground tank.























					                      CONCLUSION		                          Time 5 min.














SUMMARY:		Within this lesson we have discuss hazardous materials to the Awareness level.  We have also established two major categories of fire hazards.  We also have expanded on these common and special hazards and described reference material which would support our conclusions.





REMOTIVATION:	A thorough understanding of NFPA standards and how to reference the necessary codes and standards is a vital part 	of your success as a fire prevention specialist and will help you to give respected input in various processes and operational scenarios.





ASSIGNMENT:	Use the this information provided to you through the lecture and study guide to prepare for the first of two written tests in Block II.





CLOSURE:		Applying the information you learned in this lesson may save lives and will prevent the loss of resources in your area of responsibility.
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