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Providing effective energy strategies for buildings and communities



• We assist buildings and communities in achieving energy 
efficiency, saving money, and becoming more sustainable.

• We are an applied research program at University of Illinois, 
working in collaboration with 360 Energy Group.

Our goal: Reduce the energy footprint of Illinois. 

Who we are



SEDAC is partnering with IEPA to provide 
energy assessments to public wastewater 
treatment systems at no-cost!

• Similar assessments: $6,000 - $12,000

• We provide detailed assessments and 
reports that highlight opportunities for:
• Cost of upgrades

• Estimated payback period

• Available incentives and funding 
opportunities

No-Cost Energy Assessments for Wastewater Systems

Click to add text

Funding provided in whole or in part by the Illinois EPA Office of Energy. This program is in 
partnership with the U.S. Dept. of Energy Sustainable Wastewater Infrastructure of the Future 
(SWIFT) Accelerator for energy efficiency in wastewater treatment

Register for a no-cost energy 
assessment at:
sedac.org/wastewater



Hannah Ahn, Energy Engineer

Webinar Presenters

Jane McClintock, Energy Engineer
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• Oversized pumps

• Clogs

• Equipment failure

• Limited space for future 
expansions

• Flooding

• Excessive odors

Common Issues at Lift Stations

Image from: SEDAC site visit



Part 0: Lift Station 
Basics



Lift Station Basics
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Describe Pump Behavior:

Capacity. flow rate of the 
pump (I.E. - GPM)

Head. energy supplied to the 
wastewater per unit weight 
(I.E. - feet of water)

Head pressure and flow 
rate are the building 
blocks of pump and 
system curves



Lift Station Basics
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Lift Station Basics
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Each pump will vary in between 
these extremes according to its own 
pump curve. Lift station pumps must 
be designed to overcome the head 
required to deliver wastewater to the 
treatment facility while providing the 
minimum amount of flow necessary 
to prevent overflow at all possible 
flow rates.



Lift Station Basics

A lift station that must overcome 40 
feet of head and move 500 gallons 
per minute during high flow events 
requires a 7.5 HP pump with an 11" 
impeller.

Source: Goulds Water Technology, 4NS Submersible Sewage Pumps

Efficiency is shown on the pump 
curve as well.
For the design point described 
before, the pump would be expected 
to operate at 65% efficiency.



Lift Station Basics

The System Curve shows the 
relationship between the required 
inlet pressure to produce a certain 
flow.

As the applied pressure increases, 
the flow rate increases. The slope of 
the curve indicates whether the 
system is friction dominated (steep) 
or controlled by static pressure 
(relatively flat).
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Lift Station Basics
Bringing Both Together enables us to 
understand the performance of the 
lift station in a variety of conditions 
and see opportunities for savings.

In this chart, seeing the pump curve 
in relation to the system curve lets us 
visualize the energy savings from 
adding a VFD for low flow conditions 
(savings shaded in light blue).

More on this later!
Source: Goulds Water Technology, 4NS Submersible Sewage Pumps



• Requires more space due to 
separate wet and dry well areas

• Pumps and system are housed 
separately

• Easier to access and maintain

• Generally more energy efficient

Types of Lift Stations – Dry Well

From EPA: Collection Systems Technology Fact Sheet: Sewers, Lift Station



• Submersible pump located 
directly in the wet well

• Less expensive due to smaller 
footprint

• Easier to install

• More simplified operation

Types of Lift Stations – Wet Well

From EPA: Collection Systems Technology Fact Sheet: Sewers, Lift Station



Part 1: Lift Station 
Maintenance and 
Energy Efficiency



Maintenance

• Allows the operator to track, target and 
identify issues with inflow and 
infiltration (I&I)

• Provides a baseline for proper 
operation, enabling the operator to 
quickly identify issues requiring repair 
or finetuning

• Identifies short cycling or abnormally 
long run times indicating opportunities 
for savings

Monitoring Pump Run Hours

Image from a SEDAC site visit 



Maintenance

• If your pumps are short cycling, they 
are not working at their best efficiency

• If it is possible to finetune the height of 
the floats in your lift station without 
risking any adverse effects during high 
flow periods, this is a simple way to 
save energy and wear and tear on the 
pump.

Short Cycling of Pumps

Image from: SEDAC site visit



Maintenance

• Clogs in the check valve can cause 
excessive recirculation as water may 
flow back down to the pump if debris 
keeps the valve from closing

• Junk trapped in the lift station check 
valve can increase run times many 
times over. If left unaddressed, the run 
time increase will cause unnecesary 
wear and tear on the pumps and can 
drastically increase energy costs.

Abnormally Long Run Times

Image from: Basics of Life Station Maintenance by 
Charlie Schwindamann, KRWA Wastewater Tech



Maintenance

• Monitoring the run time of your pumps 
can also help identify clogs in your 
force mains but these will be less 
obvious since these clogs are likely to 
build up over time.

• A pressure sensor on the line could 
provide a baseline pressure. This can 
help identify head pressure increases 
or, if you see a sudden decrease in 
pressure, can alert you to a line break.

Pipe Cleaning

Image from: Treatment Plant Operator Magazine. 
What the Heck in Pipe Pigging? Dec. 29, 2013



Maintenance

• Progressive Poly Pigging (or, more 
often, just “pigging”) can help clean out 
your lines.

• A series of “pigs” are forced down the 
pipe between two access points to 
progressively assess the condition and 
then clean out the pipe. 

• This process often has immediate pay 
off in terms of reduction of pump run 
hours!

Pipe Cleaning

Image from: The Gazette. ‘Pigs’ clean North Liberty 
sewer line



Maintenance Impeller Clogs

Understanding Sustained Efficiency in Non-clog 
Pumps, Flygt Pumps

Lifecycle Costs for WW Pumping Systems, Flygt
Pumps

Whitepapers by Flygt Pumps 
reported that they found that energy 
consumption in the field varied by as 
much as 20-30% for on-off pump 
operation from published pump 
performance.

In their estimation, the importance of 
delivering sustained efficiency by 
avoiding clogs could be 10x greater 
than specifying a high efficiency 
electric motor!



Maintenance

• Also, monitoring the condition of your 
lift stations carefully can avoid 
unpleasant Friday night calls!

Peace of Mind

https://www.youtube.com/watch?v=l-aupNG_RmA



Part 2: Lift Station 
Enhancements and 
Energy Efficiency



Upgrades

Incentives are available:

• Ameren Illinois: $125/HP

• ComEd Energy Efficiency Program: $0.12/kWh

Variable Frequency Drives

Image from: SEDAC site visit

Variable Frequency Drives (VFDs) can come as 
a part of a new pump or can be added to an 
existing lift station pump. They frequently found to 
be a beneficial investment for lift stations because 
of their ability to modulate pump speed to match 
demand.



Upgrades

• HP and energy use 
is proportional to 
Head * Flow

• VFDs can provide 
disproportionate 
savings.

Affinity Laws

Image from: pumpsandsystems.com
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Upgrades

Added benefits include:

• Reduction of wear and tear on the pump

• With some setups, the ability to run the pump 
briefly in reverse before starting to break up 
clogs

Variable Frequency Drives

Image from: SEDAC site visit



Upgrades

Throttling a pump can provide effective 
control of the volume of water pumped but 
with much less energy saved. 

VFD vs. Throttled Pumps

Images from: pumpsandsystems.com and the 
Hydrolic Institure



Upgrades

When to think about VFDs?

• Lower static head/steep system 
curve – high head/flat curve 
reduces possible turn down

• Variable flows – a pump that is 
oversized for occasional surges

• Replacing Pumps? – consider 
a packaged "smart pump"

• Energy Consumption – At 
least 10 HP at moderate run 
hours per year

Variable Frequency Drives

Image from: OhioWEA.org



Upgrades

• Pumps must be sized for the highest 
possible flow which means they are 
generally running at a much higher 
capacity than necessary.

• Where VFDs are not feasible in some 
stations, adding a smaller pump to run at 
the lowest flow can be a simple solution.

• Redundancy of the large pump must still 
be maintained so that if any one 
component is down the system can still 
handle the maximum design flow.

Phasing Pumps

Image from: SEDAC site visit





Upgrades

Types of non-clog impellers:

• Semi-open Impellers. More 
efficient of the two but less clog 
resistant. Pump manufacturers 
are always refining, there are 
many shapes and sizes.

• Vortex Impellers. Most clog 
resistant; avoids contact 
between waste and impeller. 

Solids Handling Non-Clog Pump

Image from: Deppmann.com Bell & Gosset pump 
models BFK and BFV



Upgrades

When non-clog pumps are not enough, grinders and/or 
screening can be added. These are effective but have 
energy implications due to the horsepower required to 

run the grinder or extract solids.

• Grinder Pump. The lift station pump with an integrated 
grinder.

• Conditioning Chopper Pump. Can be portable to work at 
multiple lift stations.

• Inline Grinder. Manufactured in different configurations to 
fit a variety of applications

• Screens and Augers. Remove solids

Upgrades to Avoid Clogs

Image from: pumpsandmotors.com

Image from: franklinmiller.com



Upgrades

• Hydrogen sulfide (H2S) gas is formed 
at lift stations

• When H2S oxidizes with aerobic 
bacteria, sulfuric acid is produced and 
leads to corrosion of metal fixtures and 
pipes as well as concrete

• Can negatively impact workers' health
and community relations

• Replacement of corroded equipment 
and infrastructure is both cost-intensive 
and energy-intensive

Odor Control and Corrosion

Image from: SEDAC site visit



Upgrades

• H2S reduction strategies
• Oxidation through addition of chemical 

oxidants

• Precipitation of dissolved sulfide through 
addition of metallic salts

• pH elevation through addition of sodium 
hydroxide

• More hydrogen sulfide is produced at 
lower pH levels

• Protective coatings for corrosion control

H2S Treatment and Corrosion Control

From Treatment Plant Operator Magazine. How to Prevent the 
Formation and Release of Hydrogen Sulfide. Dec. 12, 2017.

Click to add text



Upgrades

• Monitor current status

• Control manually or program lockout

• Level sensor and switch

• Runtime meter

• Alarms and alerts sent to supervisor
• Pump failure

• Optimizing WWTP Operations through 
Data & Analysis Technologies webinar

• November 17th at 11am

Controls and Data Collection

Image from: SEDAC site visit



Hannah Ahn, Energy Engineer

Questions?

Jane McClintock, Energy Engineer

Click to add text

Robert Nemeth, Technical Director

Interested in CEUs/PDHs? Email Cassie at cassie@sedac.org for 
a certificate.

Shawn Maurer, Senior Energy Engineer

mailto:cassie@sedac.org


Thank you!

info@sedac.org
800-214-7954
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