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• Project Tasks and Deliverables

• Design and Analysis

• Discussion of Results

• Conclusions

• Recommendations
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• Evaluate the following through calculations and WaterCAD analysis: 
• Multiple sewer force main pipe alignments

• Multiple existing sewer lift station upgrades

• Multiple new sewer lift station options

• Determine the most economical project through performing a cost 
analysis



CAPSTONE

Design and Analysis
ELEVATION DATA 
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Option 1 - Kentucky 
Greens force main

Option 2 -
Entire stretch

Option 1 - Initial 
hill and under I-80
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Design and Analysis Cont’d
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FLOW DATA 
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Design and Analysis Cont’d

April 12, 2019 6

MODELING 
Force main portions of Option 1

• Option 1A not feasible

• Option 1B a must

All of Option 2
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Design and Analysis Cont’d
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MODELING cont’d
Option 1
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Design and Analysis Cont’d
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MODELING cont’d
Option 2
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Discussion of Results
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WaterCAD modeling of Option 1

• Velocities between 3 and 4 ft/s

• Pressures between 1 and 7 psi
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Discussion of Results Cont’d
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WaterCAD modeling of Option 2

• Velocities at 4.15 ft/s

• Pressures between 15 and 60 psi
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Design and Analysis Cont’d
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COST ANALYSIS

• Preliminary report

• Estimates are conservative

• Based on provided examples

• Rates from recent cost trends
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Design and Analysis Cont’d

12 (wyl_2018)

OPTION 1 - Opinion of Probable Cost
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Design and Analysis Cont’d
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OPTION 2 - Opinion of Probable Cost
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Discussion of Results Cont’d
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• Boring under I-80 is the single greatest cost at an estimated $300,000

• The cost of extra pipe for Option 2 ($64,000) is nearly offset by the cost of 
additional pumps from Option 1 ($60,000)
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April 12, 2019 15

• Both models would have velocities and pressures that are within SPMUD 
specifications

• The project would likely cost $1.0 - 1.4 million

• Option 1 would require the pump servicing the Kentucky Greens Lift 
Station to be upgraded

• Option 2 would need 1.5 times more pipe than Option 1
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Recommendations
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• Implement Option 2

• Perform an inflow and infiltration (I&I) study

• Record and/or obtain updated flow data 

• From the mobile home park 

• For existing city lines
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