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 960529LP.206			                          INTRODUCTION                                                            Time: 5 min.








ATTENTION:		As technology advances, new methods are developed for extinguishing fires.  Yet water remains the primary extinguishing agent because of its universal abundance and ability to absorb heat.





REVIEW:		Our last lesson dealt with fire suppression systems, many of which have specific water requirements. Review assignment questions from study guide/workbook.





OVERVIEW:		Our lesson today will deal with water supply systems and how to verify the availability of the required fire flow.  We will discuss the fundamental components of a water supply system, from the sources of supply to the fire hydrants.





MOTIVATION:	The effectiveness of a fire suppression operation, whether by sprinkler systems or hose streams, usually hinges on the availability of water. 





TRANSITION:	Let's begin the lesson.








                                                                                    BODY    	                                                    Time: 9 hr. 50 min.








PRESENTATION:





6.   Water Requirements  (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 basic principles of water supply systems with at least 80% accuracy.





	b.	Given a pitot tube and gauges, hydrants, calculator, and water flow test record, determine the fire flow for a site, within 30 minutes, with at least 11 out of 11 evaluation elements correct.





	c.	Given fire flow test results and water supply data, verify fire flows for a site within 15 minutes with at least 6 out of 6 evaluation elements correct.


 


		(1)	A water supply system consists of (4) fundamental components 


			(IFSTA Essentials, Pg. 293)





			(a)	Sources





			(b)	Means of moving water





			(c)	Treatment facilities





			(d)	Distribution system


 


		(2)  	Sources of Supply   (NFPA Handbook,  Pg. 5-49)





 	     		(a) 	Groundwater Supplies (Aquifer)


	


			(b) 	Surface Supplies    





           				1  Rivers





           				2  Lakes





           				3  Streams





           				4  Reservoirs


 


      			(c)	Primary Water Supplies for DoD Installations:  (MIL. HDBK. 1008B,  Para. 5.5.1)





           				1	Two connections to a public water system





           				2	Elevated tanks or reservoirs





           				3	Multiple pumps with adequate suction supply





			(d)	Secondary  water supplies for DoD Installations where required:  


				(MIL HDBK 1008B,  Para. 5.5.2)





           				1	Gravity tank





		           		2	Pressure tank





           				3	Booster pumps





           				4  	Fire pumps





			(e) 	Private   (NFPA 22)





		           		1	Gravity and suction tanks


					


              				a	Bolted steel with factory applied coatings (4k-500k)





					b	Welded steel (5k-500k)





	              			c  	Wood (5k-100k)





            		  			d  	Reinforced concrete (10k-500k)





              				e  	Prestressed concrete (10k-1m)





				2	Embankment-supported rubberized fabric (ESRF) suction tanks (100k - 1m)


					(Illustration:  NFPA Handbook, Pg. 5-81)





INTERIM SUMMARY								Evaluation:


											Ask oral questions.








		(3)	Types of Systems (means of moving the water)  (NFPA Handbook, Pg. 5-50)





      			(a)	Gravity





      			(b)  	Pumping





      			(c)  	Combination





			(d)	Pressure tanks are permitted to be used for limited private fire protection services, such as those covered by the following NFPA standards:





              			1	Sprinkler systems  (NFPA 13)





          	    			2  	Standpipe systems  (NFPA 14)





              			3  	Water Spray fixed systems  (NFPA 15)





              			4  	Shall not be used for any other purpose unless approved by the authority 						having jurisdiction.   (NFPA 22, Para. 5-1.1)          





		(4)	Pipelines (the distribution system)


  


      			(a)  	Classes





		          		1	Primary feeders





          					a	Large pipes





          					b  	Wide spacing





          				2  	Secondary  feeders





		          			a  	Intermediate size





          					b	Reinforce distribution grid within the various panels of the primary feeder system





          					c	Aid concentration of required fire flow at any point





          				3  	Distributors





          					a  	Gridiron arrangement of small mains





        		  			b  	Serve individual hydrants and blocks of consumers


						(NFPA Handbook, Pg. 5-50)





			(b)	Size - To accommodate fire flows plus domestic and industrial or flushing demands that cannot be restricted during fires.  Mains shall be looped. 


				(MIL HDBK 1008B, Para.  5.7.1)





				1	Principal Streets and long lines - 12" or larger  (Industrial areas)





				2  	Congested areas





	              			a	Not less than 8" (Business areas)





            		  			b	Interconnected within every 600'





           				3  	Minimum for fire service - 6" (Residential)  (NFPA Handbook, Pg. 5-50)





		(5)	Control Valves  (NFPA Handbook, Pg. 5-60)





			(a)	Nonindicating gate valves such as sectional valves  


				(MIL HDBK 1008B, Para. 5.7.2)


		


			(b)	Indicating valves


            


				1	Underground gate with indicator post (PIV)                                   							(Illustration:  NFPA Handbook, Pg. 5-61)





				2 	Outside Screw and Yoke (OS&Y)





		(6)	Fire Hydrants                   


      	


			(a)	Types  	(MIL HDBK 1008B, Para. 5.7.3)





          				1	Dry Barrel  (Base valve)


             


           				2  	Wet Barrel  (California Type)     


   					(Illustration: NFPA Handbook, Pg.  5-58)





      			(b)	Installation requirements





            				1	Three to seven feet from the roadway shoulder or curb


					(MIL HDBK 1008B,  Para.  5.7.3.1)





           				2  	At least 18" from center of 4 1/2" connection to grade





           				3  	Pumper connection should be perpendicular to the street





      				4  	Not less than 6" connection to the supply main





INTERIM SUMMARY								Evaluation:


											Ask oral questions.





			(c)	Spacing requirements       


 			


				1	Sufficient number of hydrants shall be provided so that the hose stream demand can be met without more than  (1,250) gpm from any single hydrant.





				2  	All parts of the building exterior shall be reached by hose lays of not over (350'), with consideration given to accessibility and obstructions.  For new construction at least one hydrant shall be located within (150') of all F.D. connections.





				3  	Hydrants connecting warehouses shall be spaced a maximum of  (400') apart.  





          				4  	Hydrants protecting aircraft hangars shall be located at (300') maximum intervals and there must be at least one hydrant at each corner of the hangar.





          				5  	Hydrants protecting POL storage and distribution facilities shall be spaced at (300') maximum intervals.  





          	 			6  	Hydrants protecting aircraft parking and servicing aprons shall be spaced at   					(300') intervals along one side.  (MIL HDBK 1008B, Para. 5.7.3.2)


      


			(d)	Hydrant protection  (MIL HDBK 1008B, Para. 5.7.3.3)





		(7) 	 Testing and Maintenance 





			(a)	Safety





			(b)	CE shop performing the task is responsible for accomplishing the AF Form 1027, 					Water Flow Test Record.





			(c)	A copy is provided to the fire protection organization and maintained for 5 years for 				historical data.





			(d)	Flow tests 





				1	Conducted annually


				


				2	Recorded and compared with previous tests	





				3	Safety





			(e)	Obstruction of  Water Mains (IFSTA INSPECTION, Pg. 170) 





			        	1	Incrustations 





         					a	Tubercular  corrosion or rust





         					b	Chemical constituents of water


              


        					c  	Biological or organism growth





	      			2	Sedimentation Deposits





         					a	Mud, Clay, Leaves





         					b  	Foreign matter other than sediment





         				3	Valves





					a	Closed





					b	Partially Closed





				4	Foreign Matter





					a 	Stones, tools, wood, or lead





		(e)	Equipment required to conduct the Fire Protection System test:	


				


			1	Pitot Tube with pressure gauge


				(Inspection Test & Maintenance Manual, 2 Ed., Pg. 162)





			2	Hydrant cap with gauge


					


			3	Ruler marked in 16 ths of an inch





			4	At least one hydrant wrench





		(f)	Identify test and flow hydrants





			1	Test hydrant is the closest to the building





			2	Flow hydrant(s) are the next closest on the downstream side





		(g)	Determine the static pressure





			1	Flush the test hydrant





			2	Install cap with gauge





			3	Open hydrant





			4	Bleed air from hydrant





			5	Record pressure





		(h)	Determine the residual pressure at a specific flow





				1	Measure the inside diameter of flow hydrant outlets to 								within 1/16th of an inch





				2	Determine and record the hydrant coefficient:





					a	Rounded joint =  0.9





					b	Square joint =  0.8





					c	If the joint extends into the barrel =  0.7





				3	Open flow hydrant(s)





				4	Measure flow pressure with the pitot tube 


					(IFSTA Inspection and Code Enforcement, 5 Ed. pg. 177)





					a	Grasp the pitot tube with the first two fingers of the left hand, little 							finger rests on the outlet and the right hand holds the air chamber.





					b	Open petcock, 	drain air chamber then close petcock.





					c	Insert into the center of the stream at the point of maximum 								contraction. This is a distance equal to half of the diameter of the 							hydrant outlet.  (NFPA FPHB, 17 Ed., Pg.  5-26) 





					d	Keep blade parallel  to the outlet with the air chamber above the 							horizontal plane.





					e	Take and record velocity pressure





					f	Open petcock and drain air chamber





				5	Record the residual pressure at the test hydrant.  Ensure it is 50 to 75 percent 					of the static pressure.





				6	Flow and residual pressures are taken at the same time





				7	Secure the system





				8	Calculate the actual flow:





				     Q= (29.83) * C *  d2 * (p 		





					a	Q = Flow (gpm)





					b	C = Hydrant Coefficient





					c	d = Outlet Diameter in Inches





					d	p = Pitot Pressure


																					DEMONSTRATE  (i) & (j)


											


			(i)	Plot supply curve on the AF Form 1027, Water Flow Test Record


	


				1	Zero flow at static pressure





				2	Actual flow





			(j)	May be used for graphic representation to verify the water supply is adequate to 					support the required fire flow.   (NFPA 13, Para. 6-2.4)


				


				1	Plot automatic sprinkler demand





				2	Add required hose stream support  from MIL HDBK-1008B, Table 5.1.2





			(k)	Factors that affect fire flow demands: 


                                       


   				1	Sprinklered facilities  (MIL HDBK-1008B, Para. 5.1)





	        				a	Occupancy classification


	


         					b  	Discharge density





       					c  	Design area





          					d  	Type of system (wet/dry)


	


          					e  	Type of construction





          					f  	Other building features








				2  	Unsprinklered Facilities  (MIL HDBK-1008B, Para. 5.2) 


    


              				a  	Occupancy classification





         	 				b  	Response time of the fire department





         					c	Type of construction





        					d  	Number of stories





	         				e  	Separation distances





        					f  	Building floor area





        					g  	Firefighting access





				3  	Special Facilities, IAW   MIL HDBK-1008B,  Para. 5.3











APPLICATION:	Each student views a demonstration of a water flow test and as a team member performs the test.  Each student will use the pitot tube to measure the pressure at the flow hydrant which will then be measured as noted below in the evaluation step.





EVALUATION:	Interspersed throughout the lesson using oral questions. Each student will use the pitot tube to measure the pressure at the flow hydrant. This will be followed by the administration of the written evaluation.





























                                                            			CONCLUSION			              Time: 5 min.








SUMMARY:		During this lesson, we examined the sources, the means of moving water, the distribution system, control valves, and fire hydrants of the water supply system.  We also learned how to verify fire flows using test results and water supply data.





REMOTIVATION:	Each base that you visit will have a water supply system that varies somewhat from the others that you've seen.  As an inspector it's your responsibility to determine if the water supply meets the required fire flow.





ASSIGNMENT:	Continue with the next chapter, Inspection and Testing Procedures of Fire Protection Equipment.





CLOSURE:		Don't let the well run dry!





�
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