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Toledo
Toledo Water Intake

Cedar 
Point

Sept 26, 2017 – NASA/OLCI

3+ Million drink water from Lake Erie
5 miles



Wilson et al, 2019



Know your source water!

Image credits: NOAA, 

September 6, 2015



https://www.nrdc.org/onearth/algae-almost-ate-toledo
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Harmful Algal Bloom 
Quickly Surrounds 
Toledo Intake Crib

Bloom July 31, 2014 Bloom August 3, 2014





City of Toledo Water Supply



City of Toledo Sensors
Crib Buoy – wind, waves, current, YSI, webcam
Crib Sensor – YSI & webcam
Pump Station - YSI 



2014 City of Toledo Lake 
Monitoring



2014 City of Toledo Lake 
Monitoring



2017 Pump Station

2016 Pump Station

Toledo

Toledo



(Near Real-Time) Data → Decision

2015



(Near Real-Time) Data → Decision

2015



(Near Real-Time) Data → Decision

2015



(Near Real-Time) Data → Decision



2015 City of Toledo Lake 
Monitoring
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Microcystin 10-Minute BGA Daily BGA

City of Oregon Raw Water



Avon 
Lake

Elyria

Marblehead

Port Clinton

Oregon
Toledo

Mentor

Ashtabula

Parameters
• Temperature
• pH & ORP
• Conductivity
• Turbidity
• Dissolved Oxygen
• Chlorophyll
• Phycocyanin

Cleveland

Monroe

YSI EXO2



Sonde Inter-calibration
• LimnoTech
• Bowling Green State University
• University of Toledo
• Ohio State University  - Stone Lab
• NOAA GLERL
• Fondriest
• Water Treatment Plants

• Toledo, Oregon, Port Clinton, 
Marblehead, Elyria, Avon, 
Cleveland, Mentor, Ashtabula

Meet 2x per year @ UT Lake Erie 
Center
~ 20-25 EXO2 per event



August 7, 2019 (HABs Grab #2)
Estimated Microcystin Mass (kg): 30,691



Observing Network Design

Sensors Logger Telemetry Platform

User 
Interface

End 
User

Data 
System



Lake Erie Environmental Sensors: 2019 

300+ stations….  7 years ago there were only 4….. Not all are real-time… but exponential 
growth is happening given significant advances in technology accessibility for scientists  



Toledo Early Warning System

Sensors Logger Telemetry Platform
User 

Interface
End 
User

Data 
System



City of Toledo Sensors
Crib Buoy – wind, waves, current, YSI, webcam
Crib Sensor – YSI & webcam
Pump Station - YSI 











Industry Supported Buoys
Toledo, OhioSt. Joseph, Michigan

Cleveland, Ohio Cleveland, Ohio













https://theeriesituation.com
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