
Five Key Criteria for Optimal Lif t Station Design
Imagine this:  Your plant adds a new line to increase 
production capacity. A few months later, maintenance 
personnel report a problem within the existing 
wastewater lift station. What’s the problem? It could be 
a number of things, including flooding, changes in the 
chemical composition of the waste flow, or perhaps the 
pump is frequently cycling on and off.

Any time there are new conditions within the plant 
that will affect wastewater, the lift station needs to be 
re-evaluated as well.  In these cases, answering the 
following five questions prior to design can help put 
owners on the right path to an optimal design for a new 
or re-configured lift station:

1.	 How	much	flow	will	come	to	the	lift	station	and	
at	what	times? In any facility, there will likely be 
multiple wastewater sources that drain to the lift 
station. Knowing the peak flow rates that each 
source sends to the lift station is a good start, but 
the timing/diversity of these flows must also be 
known to achieve optimal design. Simply sizing a 
pump to match the summation of all the peak flow 
rates will result in an oversized pump if all these 
peak flows do not occur simultaneously. 

2.	 What	is	the	physical	composition	of	the	waste	
stream? Some waste streams can contain large 
particles or sediments that must be broken down 
before pumping downstream. In this application, 
a grinder pump would be an appropriate choice. 
If the waste stream contains smaller solids that 
will not clog pipes, a solids-handling submersible 
pump can be used. The temperature of the 
waste stream is also important.  Several pump 
manufacturers have “high temp” or “warm liquid” 
options for their pumps which allow them to deal 
with liquids up to 190°F. 
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What is a lift station? Lift stations are required to 
pump wastewater from one location on site to 
another when flowing by gravity sewers is not 
possible. These stations are becoming increasingly 
necessary in site design.
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3.	 What	is	the	chemical	composition	of	the	waste	stream? The pH of the waste stream plays a large role in pump 
selection. Acidic waste streams require stainless steel pumps, whereas waste streams like standard sanitary 
waste can be handled by cast iron epoxy-coated pumps.

4.	 What	 is	 the	 final	 discharge	 point	 for	 the	 lift	 station?  The location and elevation of the lift station’s final 
discharge point play a crucial role in optimizing its design.  The more specifically the location is known, the 
more the pump design can be dialed in to optimize pump run and cycle times throughout the day. Another 
key consideration is the downstream capacity of whatever system the lift station is discharging to (often the 
wastewater pretreatment system).  This downstream capacity can limit how large the lift station’s pump can be. 

5.	 Are	there	existing	pump	brands	on	site	that	can	shorten	lead	time	or	minimize	maintenance?  If there are 
existing pumps on site (and they have been reliable), it can be beneficial to specify the same brand for future 
applications. This minimizes maintenance complications as the same service tech can service multiple pumps, or 
the facility’s maintenance department may already have spare parts on hand. Also, lead times can sometimes be 
shortened by specifying a brand produced in the region.

Remember: Good input equals good output. Many types of information are needed for optimum lift station design but 
having the answers to these questions will give the design process a great head start!
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Source: https://www.globalspec.com/learnmore/flow_control_
flow_transfer/pumps/lift_stations
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