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Estimated Head Calculations: 

a) Head Losses In Wetwell/Discharge Vault in Equivalent Feet of Pipe: 

 3” 90° Bend = 7.7 ft 

 3” Discharge Pipe Length = 6 ft 

 Equivalent Length of 3” Pipe = 13.7 ft 

b) Head Losses In 3” FM: 

 3” 90° Bend = 7.7 ft 

 3” 11.25° Bend = 1.1 ft 

 3” 45° Bend = 4.1 ft 

 3” Forcemain Length = 490 ft 

 Equivalent Length of 3” Pipe = 502.9 ft 

Summary of 3” Force Main: 

Effective Length of 3” FM = 502.9 + 13.7 = 516.6 ft 

I.D. of 3” FM Pipe = 2.826 in 

C = 140 

3” FM Velocity = 4.128 fps 

Total Dynamic Head Calculation: 

Hazen-Williams equation: 

ℎ100𝑓𝑡 = 0.2083(100/𝑐)1.852𝑞1.852/𝑑ℎ
4.8655 

Where 

c = Hazen-Williams roughness constant 

q = volumetric flow (gal/min) 

dh = inside hydraulic diameter (in) 

ℎ100𝑓𝑡 = 0.2083 (
100

140
)

1.852

(82.6 𝑔𝑝𝑚1.852)/(2.826 𝑖𝑛4.8655) 

ℎ100𝑓𝑡 = 2.53 𝑓𝑡 / 100𝑓𝑡 

Static Head = 6.5 ft 

Total Dynamic head (Q=82.6gpm, V=4.128 fps) = 6.5 + (516.6/100) * (2.53) = 19.57 ft 

3-in FM[Pump Calcs]

Provide reference for friction
loss equation  [Pump Calcs]



Force Main Sizing Calculations: 

In accordance with criteria for sewage works design section C2-3.2, a minimum self-scouring 
velocity of 2 fps should be maintained. Velocity should not exceed 8 fps.  

3" Force Main: 

I.D. = 2.826 in 

A = 0.0436 SF 

Q =  VA 

Q =  82.6 GPM = 0.18 CFS 

Velocity = 4.128 ft./sec.  

Conclusion: 

The existing 3,000 gallon septic pump tank was designed with a duplex pump system, each pump 
having a capacity of 82.6 gpm @ 18’ of total dynamic head (see Appendix A for calculations). Based 
on the calculations above, the proposed force main has a total dynamic head of 19.57’. Therefore, 
the impact to the performance of the existing pump system is negligible. 

The existing 1,500 gallon settling tank, 3,000 gallon treatment tank, and two 3,000 gallon pump 
tanks provide ample emergency storage. The Step-by-Step facility has multiple portable generators 
that will be used to provide emergency power in the event of a power failure. 
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APPENDIX A 

 












