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Minneapolis Water

Source water
Mississippi River

Max capacity
140 MGD 

Average production
55 MGD 

2024 total production
19.8 billion gallons
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Distribution Area
1,000 miles of water mains bring 
water to 400,000+ customers in 
the Minneapolis Metro area, 
including:

• New Hope

• Crystal

• Golden Valley

• Columbia Heights

• Hilltop

• Morningside Edina

• MSP airport

• Bloomington (partial)



Early 
awareness of 
pollution -  
relocation of 
pump stations 
out of the city
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Source Water Contamination
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Potential Contamination Sources 
– Minneapolis Protection Priority 
Area A



Monticello NGP

• Located ~40 miles upriver 

• Began operating in 1971

• Strong operational record 
but…



Mississippi River Rail, Pipeline and 
Highway Crossings



So, how did we get the mussels?
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Actinonaias ligamentina a.k.a  
Mucket
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How do they work??

• Canary in the coal mine 
principle

• Sensitive to a wide 
range of contaminants

• Able to close for long 
periods

• Can measure the 
mussel gape with 
magnetic sensors
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How do they work??
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• Hall sensor measures 
whether the mussel is 
open (feeding) or closed

• Typically, they feed 
constantly and will 
randomly close

• 12 mussels are 
monitored



What it looks like…
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Not just mussels….
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Multiple system approach 

• YSI sonde probe
• Temp, pH turbidity, conductivity

• s::can full spectrum sensor
• UV254, TOC, DOC

• Mussels

• Algorithm ties everything together to 
prevent false alarms  
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24/7 monitoring begins in 2007

• Clean the tank weekly

• Constant flow of 1-2 gpm of river water

• YSI sonde calibration every few years

• s::can does not need calibrated

• Some mussels stopped reading.  Why? 
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Time for a swap out
• The original mussels outgrew the sensors

• Dr. Allen came out in 2014 and replaced 
them with new mussels
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Fast forward to late 2020

• Down to 3 mussels reading

• Tried to reach Dr. Allen but COVID research was his 
priority and he could not get approval to help 
revamp the system

• Still using the original hardware and software now 
12 years old

• Was able to track down the original algorithm 
writer John Carson and fortunately he was willing 
to collaborate with MWW to update the system
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2022 Mlps and Neptune 

• Carson was still working in the industry for 
Neptune Company

• He was able to get the original 
documentation from Dr. Allen

• Mlps and Neptune signed a contract

• The revamp of the system begins

34



The new setup

• Same basic principle as existing system

• New hardware needed
• PC, server, data logger, YSI sonde, s::can, sensors

• New software and algorithm

• New mussels

• Better alert system
• Text messages and email
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New species of mussels
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Mucket                                               Black sandshell

 Actinonaias ligamentina                                   Ligumia recta



Today

• Moved mussels to a better location
• PS5 raw water pump station

• Added an observation tank
• Working tank is hard to show off 

• More user-friendly setup for tours

• People love the mussels!!!
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This week, finish new locale setup
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Next week 4/28

• Neptune to come and install instrumentation and 
sensors to mussels

• Break in period to calibrate system to minimize 
false alarms

• Fully operational in a few weeks?
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Future

• Mussel or Clam Cam for social media and visual 
verification that the mussels have closed during the 
initial start up

• Making the system available to other utilities 
through Neptune

• Total cost was around $200,000
• Cheap for the monitoring capabilities the system 

provides
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Who else uses mussels??

• Moline, Illinois did

• Warsaw and 

Poznan, Poland
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Lastly, what happened to the old 
mussels?
• They retired to the MN ZOO!!
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Questions?


