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Figure 1: Project location map. Figure 2: Process flow diagram of existing and proposed  
system.

The Orange County Sanitation District (OCSD) has identified two aging pump stations 
(PS), Westside (WS) and Seal Beach (SB),  within the Los Alamitos and Seal Beach 
area. With the increasing sewage flow and odor complaints, the frequency for 
maintenance of the Westside PS has also increased. In collaboration with Conveyance 
Bros Inc, OCSD will be replacing the two PS with a new station that is to be built 
adjacent to the existing Seal Beach PS. 
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Design Approach: 
Due to the large difference in 

elevation of the two influent sources, 
two separate wet wells at different 
elevations was explored, each with 
different pump sets. Alternative 1 was 
chosen and the optimal pumps for each 
each wet well set is seen in table 2.

Design Constraint (OCSD Guidelines):
➢ Max Pump Speed: 1180 RPM
➢ NPSHA >= NPSHR + Margin
➢ Pump Efficiency within 70% of 

BEP

Design Approach:
Two upstream sanitary sewer alignments were proposed, figures 3 & 4. New pipe 
designs were calculated using Manning’s Equation while considering constraints below. 
For both alternatives, the downstream invert elevations were approximately -13 feet. 
Additionally, a new sewer gravity  to SB PS was considered. Alternative 1 proposed a 
new 48 in. pipe with the same slope as the existing line (0.0052). Alternative 2 also 
proposed a new 48 in. pipe but with a slope of 0.0062. Alternative 2 was chosen since 
its performance aligns closely with the existing gravity sewer which currently functions 
well for the District.

Constraints: 
➢ Max D/d ratio:  0.75
➢ Range of velocity in pipe: 2- 4 fps
➢ Minimize costs

Figure 3: Upstream connection 1. Figure 4: Upstream connection 2.

Table 1: Max and min flow speed calculations based on slope and pipe diameter.

Alternatives
1. Two force mains of same size
2. Two force mains of different sizes

Figure 5: Alternative 1 pipe configuration.

    With the current progress of the 
project, Conveyance Bros 
compiled an estimated total cost of 
$58 million for turning the WS PS 
to a gravity system and replacing 
the SB PS with two new wet wells. 
The difference in cost between the 
two pump stations include, but not 
limited to:
➢ Depth of Wet Wells
➢ Depth of Force Mains
➢ Energy Consumption
➢ Materials
➢ Labor
➢ Insurance

Alternatives:
1. 3 duty pumps 1 standby (same size each)
2. 4 duty pumps 1 standby (same size each)
3. 4 duty pumps 1 standby (differing size)

Design Approach
The pump station will be configured 

to have submersible dual wet well pits. 
The system curve values were calculated 
using Hazen-williams and designed 
according to the OCSD manual.

Design Constraint
All piping within the pump station 

will be standard steel. All underground 
force main piping will be HDPE. For the 
section above ground over the Bolsa 
Chica Channel the pipe will be steel. 
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Table 2. Alternative 1 pump data

Figure 6. Alternative 1 performance curves

Table 3. Cost Analysis Breakdown

➢ Minimize Depth
➢ Clearance from existing utilities


