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Chemically Enhance Primary Treatment

• S87 was part of overall 
Southerly CEPT project
• Increased wet weather 

capacity from 330 MGD to 
440 MGD
• S87 (blue) included 

improvements to Raw Sewage 
Pumps, Fine Screens, and 
Gravity Thickeners



Existing Raw 
Sewage Pumps

• Four single stage vertical, non-clog, 
dry-pit, centrifugal pumps with VFDs

• 1,250 hp motors, 395 rpm, 42-inch 
suction pipe

• Intended peak design capacity of 110 
MGD at 41 feet of total head

• Two slots for future pumps available
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Condition Assessment
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Issues with Existing Pumps

• Excessive and increasing 
pump vibration
• Capacity drift up to 15% after 

four hours
• Progressive deterioration of 

pump foundation
• Verified flow meter 

calibration, not the issue



Vibration

Rotordynamic Analysis



Capacity Drift



Pump Anchorage

Pump Sole Plate Gap

Pump Sole Plate Rust



Suction Intake

Wet Well CFD Model

Suction Intake CFD 
Model



Design and Construction
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Six New Pumps

• City decided to replace the 
four existing raw sewage 
pumps with six new pumps 
and foundations instead of 
just expanding with two new 
pumps.



Flow Straightening Vanes

RSP2

RSP1



Keys to Successful Pump Installation

1. Flow straightening vanes on pump intake
2. Robust pump support foundation design
3. Single integral sole plate for pump support
4. Thrust support in all directions and planes
5. Accurate control and measure of shaft alignment
6. Proper integration of anchor bolts in foundations
7. Exact sole plate leveling and grout installation
8. Stringent pump performance and vibration criteria



Pump Mounting Steps



Anchor Bolts and Surface Preparation



Pump Foundation Forms and Rebar



Pump Foundation Pour



Sole Plate Setting



Pump Setting

Leveling Wedges

Equipment Connection 
Fitting Slot



Discharge Piping Support



Epoxy Grout Training



Epoxy Grout Pour



Shaft Alignment

Pump 1 Pump 2



Remember This?

Pump Sole Plate Gap

Pump Sole Plate Rust



Performance Testing
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Pump Performance Example



Brown and Caldwell – The Pump Company



RSP6 2019-06-13 – Early Testing



Nose Cone Failure



RSP6 2019-07-18 – Additional Testing



Pump Feet Support - Plan



Pump Feet Support - Detail



RSP2 2021-02-24 – Without Supports



RSP2 2021-02-24 – With Supports



Retrofit Supports



Lessons Learned

The engineer’s job isn’t done once the project is bid

Performance specifications are a requirement for large 
pieces of moving equipment and need to be enforced

Vibration is not random, it has a cause and solution
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