
Potable Water


1. Purpose


This section presents the description, operation, references, and methods used for the design and calculation for the potable water system in the proposed subdivision. 


2. Design Considerations

a) The proposed potable water system complies with the Louisiana Plumbing Code as identified in the St. James Parish Code of Ordinance  Sec. 17-2.  The system also complies with NFPA 14, Standard for the Installation of Standpipes and Hose Systems; NFPA 24, Standard for the Installation of Private Fire Service Mains and Their Appurtenances; and NFPA 291, Practice for Fire Flow Testing and Marking of Hydrants.

b) The proposed potable water system was designed to enhance the Gramercy potable water system by cross connecting the existing 12” water main, northeast side of Central Canal, to the existing 6” water main running along North Airline Avenue.  This cross connection shall be made using an 8” water main.

c) The proposed potable water system for this subdivision is to support 129 residential lots and a Fire Station, it was designed as a grid system with 8” mains running parallel to N. Montz Av., N. Ezidore Ave, and N. Millet Ave.  Interconnecting 8” water mains run parallel to the numbered streets.

d) The proposed potable water system grid includes the ability to shutdown the water on each Avenue while not affecting the other Avenues.

e) In accordance with St. James Parish Code of Ordinance 106-347 the potable water system shall be 8” diameter water main buried at a minimum depth of 36”.

f)  In accordance with St. James Parish Code of Ordinance 106-146 fire hydrants shall be installed within the first 300 linear feet of the roadway bisecting the nearest public road and then every 600 fee therefrom.


3. Hydraulic Evaluation

a) As per requirements of NFPA 291 - Fire Hydrants should be connected to a water system with a 6" lateral and a flow rate of 1000 gpm @ sustained 20psi. The proposed potable water system is designed with 8” water mains with a minimum water supply at 60 psi. and 2ea hydrants at 1000 gpm = 4.453 ft3/s

b) The potable water supply for the residents of the subdivision was designed using typical drought conditions with 115 gallons per capita per day.  An assumption of 4 persons per lot was considered during the calculations for water demand. 115 gpcd = 1.778x10-4 ft3/s/capita; 1.778x10-4 ft3/s/capita * 516 capita = 0.0917 ft3/s
    

c) The available flow at two fire hydrants with the greatest distance from the 12” water main was calculated to be no more than 4.545 ft3/s, 13.02 ft/s.  The type of pipe used for these calculations has a manning roughness coefficient of 0.012.  The hydraulic loss due to friction, neglecting minor losses, was calculated to be 71.67 ft. 

hf = f * L/D * v2/2g  

hf	-	hydraulic loss due to friction
f	-  manning roughness coefficient
L	-  length of longest run 
D	-  interior diameter of pipe
v	-  velocity of water
g	-  gravity 

The pressure at the fire hydrant was calculated to be no less than 59.5 psi, which is greater than 20 psi required.
 
(p1/γ + z1 + v12/2g  =  p2/γ + z2 + v22/2g + hf)

p1	-  pressure at 12” water main
γ 	-  specific weight of water
z1 	-  difference in elevation between 12” water main and datum
v1 	-  velocity of water at 12” water main
g	-  gravity
p2 	-  pressure at fire hydrant
z2 	- elevation of connection at fire hydrant was used as the datum
v2 	- velocity at force main connection for fire hydrant
hf 	- hydraulic loss due to friction

The Reynolds number, when using one pipe to supply water to the fire hydrants, was found to have turbulent flow; therefore blocking or restrained joints shall be required. 

Re= VD/ν

Re 	-  Reynolds number < 2000 laminar flow; > 10,000 turbulent flow
V 	-  Velocity of water moving through the pipe
D	-  interior diameter of pipe
ν  	-  kinematic viscosity of water

d) The available flow at the water meter for residential service utilizing a 1” lateral pipe was calculated to be 0.001 ft3/s, 0.261 ft/s and the Reynolds number showed laminar flow.  

4. Conclusion

a) The proposed potable water system to support 129 residential lots and a Fire Station was designed to meet the requirements of the Louisiana Plumbing Code as well as the applicable NFPA codes for fire hydrants.

b) The proposed system was designed to support the fire department during a fire during drought conditions at each residence.  



8. Recommendations

A. Periodic inspection/maintenance of each fire hydrant should follow the requirements of the NFPA 24 & 25.






