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Hecla, Manitoba
Portage la Prairie, MB
Selkirk, MB

Connecticut   
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East Haddam
Groton
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New Hartford
Plainfield North
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Suffield
Windham
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Adel
Alta
Anamosa
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Coralville
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LeClaire
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Pleasantville

Sheldon
Shellsburg
Solon
Sumner
Tiffin
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Kingman
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Lindsborg
Lyons
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Medicine Lodge
Miami CO (2)
Norton
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Parsons
Phillipsburg
Pratt
Riley CO - University Park
Rose Hill
Sabetha
Sedgwick

Shawnee CO
St. George
St. Marys
Spring Hill
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Topeka (2)
Valley Center
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Wellington
Wellsville
Wichita (2)
Winfield
Yates Center

Kentucky 
Hopkinsville

Massachusetts 
Amherst
Barnstable
Easthampton
Greenfield
Montague
Newburyport
Northfield
Palmer
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South Hadley
Sunderland
Upton
Westfield

Minnesota 
Fergus Falls
Gonvick
Halstad

Missouri 
Boonville
Duckett Creek #2
Herculaneum
Independence 
Rock Cr.
Jefferson City
Oak Grove St. 
Charles Miss 
River
St. Peters

Montana
Bigfork
Big Sky
Billings
Boulder
Bozeman
Butte
Chinook
Choteau
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Columbia Falls
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Hamilton
Hardin
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Laurel
Lewistown
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Manhattan
Miles City
Missoula
Stevensville
Wolf Creek
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Keene

North Carolina 
Asheboro
Eden - Mebane Bridge
Newton
Reidsville

North Dakota 
Grand Forks

South Carolina 
Greeneville

Tennessee 
Athens (2)
Baileyton 
Bartlett
Chattanooga
Collierville (2)
Cookeville
Cowan
Crossville
Decherd
Dickson CO
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Gatlinburg
Harpeth Valley
Harriman
Humboldt
Kingsport
Lafayette
LaFollette
Livingston 
McMinnville
Milan
Millington     
Nashville (2)
Norris
Oak Ridge
Oneida
Spring Hill

Virginia 
Strasburg

Washington 
Alderwood
Everett
King CO Brightwater
Lake Stevens
Marysville
Mukilteo
Port Orchard
Puyallup
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Sumner

Wyoming 
Laramie



Case Study: Conrad, Montana



Case Study: Great Bend, Kansas



Case Study: Palmer, Massachusetts



with apologies to Cy Twombly

Lessons Learned



Lessons Learned: Nitrogen Removal

Most Activated Sludge plants can be optimized to produce a 10 mg/L tN effluent

75%+ with one-year of support produce a 10 mg/L tN effluent

5-10% visited once and provided with written plans get to 10 mg/L

Less than 1% of Activated Sludge plants left on their own achieve 10 mg/L tN

.............................................................................................................................................

Electrical savings are often realized; many times, enough to pay for optimization!



Lessons Learned: Phosphorus Removal

33% of Activated Sludge plants can be optimized to produce 1.0 mg/L effluent tP

10% with one-year of support generate effluent with 1.0 mg/L tP

2-3% plants visited once and provided with written plans get down to 1.0 mg/L tP

<1% of Activated Sludge plants left on their own achieve 1.0 mg/L effluent tP



Yearlong Nutrient Optimization Strategy

Approach: 

Volunteers are selected

Preliminary meetings / training / discussion

Initial site visit

Written Optimization Plan / Enforcement Discretion

Plants implement recommended changes / ops team provides support

Monitor, review, discuss 

Quarterly (or more frequent) in-plant visits

Monthly (or more frequent) video calls

Frequent changes ... “tweak” 

Repeat until nutrient goals achieved

Funding source:

EPA Hypoxia grants and more



Missouri Optimization Project
April 2024 - August 2025

Outputs: 

Four in-plant visits x 8 POTWs

Written plant optimization strategies x 8 POTWs

“Safe Harbor” enforcement discretion letters from MoDNR

Average of 10 video calls with plant staff and consultants x 8 POTWs

Monthly, Quarterly, Final Reports presented to MoDNR with follow-up video calls 

August 2025 in-person “debriefing” with MoDNR staff 

Outcomes:

616,000 additional pounds Nitrogen removed

35,000 additional pounds of Phosphorus removed

360,000 fewer KWH (annualized)



Tennessee Optimization Project
2025 - 2029

Outputs: 

Four in-plant visits by consultant and full-time assigned staff (year 1: 15 POTWs)
Written plant optimization strategies 
TDEC enforcement discretion
Video calls, emails & telephone calls with plant staff and consultants
Quarterly & Final Reports  

Outcomes:

6 of 10 POTWs meeting 10 mg/L total-Nitrogen goal
6 of 10 POTWs meeting 1.0 mg/L total-Phosphorus goal

Savings:

Year one facilities: anticipated ongoing electrical savings of almost $500,000 per year



Iowa Optimization Project
... to begin in 2026



with apologies to Cy Twombly

Lessons Learned, continued



Lessons Learned, Continued

Many (most) Activated Sludge POTWs can be operated differently to:

Remove Nitrogen

Remove Phosphorus

Reduce Chemical Usage

Save Electricity

Optimization removes nutrients at a fraction of the cost of facility upgrades

Few POTWs will Optimize without regulatory encouragement and support



Lessons Learned, Continued

Technology matters ... but not that much

Biggest factors affecting optimization:

#1: Regulatory encouragement & support

#2: POTW engagement

#3: “We have your back” ongoing technical support

#4: Technology, a distant fourth

.............................................................................................

Success requires making the effort rewarding to all involved!
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