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Treatment Plant Operators
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Grant Weaver, PE & wastewater operator
President
Grant Tech, Inc.
Grant@GrantTechSolutions.com 

Transitioning from Permit Compliance 
to Wastewater Excellence



Optimizing Nutrient Removal 
& Wastewater Excellence

FOR OPERATORS & ADMINISTRATORS

Optimizing Nutrient Removal in: 
Oxidation Ditches 
(January)
Sequencing Batch Reactors 
(February)
Other Activated Sludge WWTPs 
(March)

FOR ADMINISTRATORS & OPERATORS

Transitioning from Permit Compliance 
to Wastewater Excellence

(Today) 
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Review

Nitrogen Removal is a Biological Process
1. Bacteria convert ammonia (NH3) to nitrate (NO3) in high DO / low BOD conditions
2. Different bacteria convert nitrate (NO3) to nitrogen gas (N2) in low DO / high BOD conditions

Phosphorus can be removed Biologically
1. In septic conditions, one kind of bacteria break down pollutants to create the food bio-P bugs eat 

(VFAs, volatile fatty acids)
2. Bio-P bugs (PAOs, phosphate accumulating organisms) “eat” VFAs in septic conditions
3. Bio-P bugs remove phosphorus in aerobic conditions with a pH of at least 6.8
4. Under the “wrong” conditions, bio-P bugs will re-release the phosphorus back into solution

Plants designed to Biologically remove nutrients are built with tanks to 
create these environments 



Review: continued

Wastewater Treatment Plants NOT DESIGNED to remove Nitrogen can 
often be operated to do so Biologically





Chinook, Montana         Population: 1,250         0.5 MGD design flow
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Sunderland, Massachusetts       Population: 3,700        0.5 MGD design flow
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Norris, Tennessee         Population: 1,450         0.2 MGD design flow
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Nashville Dry Creek         Population: 678,000         24 MGD design flow



Review: continued

Wastewater Treatment Plants NOT DESIGNED to remove Phosphorus
can often be operated to do so Biologically





Great Bend, Kansas         Population: 13,400          3.6 MGD design flow
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Abilene, Kansas       Population: 6,400        1.5 MGD design flow



Conrad, Montana          Population: 2,500          0.5 MGD design flow



Parsons, Kansas       Population: 9,700       2.5 MGD design flow



Helena, Montana       Population: 31,500       5.4 MGD design flow



Review: continued

Operating Wastewater Treatment Plants DIFFERENTLY THAN DESIGNED 
can SIGNIFICANTLY IMPROVE Biological Phosphorus and Nitrogen 
Removal  … often at a cost savings



Cookeville, Tennessee      Population: 33,500     15 MGD design flow
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Conclusion: Lesson Learned

To Remove Nitrogen and Phosphorus at a Wastewater Treatment Plant 
NOT DESIGNED to remove Nitrogen or Phosphorus …

may require:  

NOT “using all equipment as designed”

NOT “following the O&M Manual”

X



Warning to Operators & Utility 
Administrators 

Check with regulator first:
Some states require pre-approval
Many states don’t



Warning to Regulators 

It is unrealistic to expect every 
wwtp to perform as well as my case 
studies
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Oxygen-poor Anoxic Process
Do need BOD for bacteria to grow
Bacteria are hardy 



Topeka North
Wamego
Wellington
Wellsville
Wichita Plants 1&2
Winfield
Yates Center

Kentucky 
Hopkinsville

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

Montana
Bigfork
Big Sky
Billings
Boulder
Bozeman
Butte
Chinook
Choteau
Colstrip
Columbia Falls
Conrad
Craig
Dillon     
East Helena
Forsyth
Gallatin Gateway
Glendive
Great Falls
Hamilton
Hardin
Havre
Helena
Kalispell
Laurel
Lewistown
Libby
Lolo 
Manhattan

Connecticut   
Colchester-East Hampton
East Haddam
Groton
New Canaan
New Hartford
Plainfield North
Plainfield Village
Suffield
Windham

Kansas 
Abilene
Andover
Arkansas City
Baldwin City
Basehor
Beloit
Bonner Springs
Buhler
Caney
Chanute
Chisholm Creek
Coffeyville
Derby
De Soto
Ellinwood
Eudora
Garden Plain

Humboldt
Lafayette
LaFollette
Livingston 
McMinnville
Millington     
Nashville Dry Creek
Norris
Oak Ridge
Oneida

Virginia
Strasburg

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

Wyoming
Laramie

Gardner
Garnett
Goddard
Great Bend
Halstead
Haysville
Herington
Hiawatha
Holton
Independence
Kansas City #14 & 20
Kingman
Lansing
Lakewood Hills
Lyons
Medicine Lodge
Miami CO - Bucyrus
Miami CO - Walnut Creek
Norton
Osawatomie
Parsons
Phillipsburg
Pratt
Riley CO - University Park
Rose Hill
Shawnee CO - Sherwood
St. Marys
Spring Hill
Tonganoxie

Miles City
Missoula
Stevensville
Wolf Creek

New Hampshire 
Keene

North Carolina 
Asheboro
Eden - Mebane Bridge
Newton
Reidsville

South Carolina 
Greeneville

Tennessee
Athens
Baileyton 
Bartlett
Chattanooga
Collierville
Cookeville
Cowan
Crossville
Dickson – White Bluff
Harpeth Valley
Harriman



Data exist for 34 Montana mechanical municipal 
wastewater treatment facilities 

14 facilities underwent nutrient removal facility 
upgrades 
20 facilities were optimized only, NOT upgraded 

The 20 facilities optimized but not upgraded realized a 
significant reduction in discharge of nitrogen and/or 
phosphorus:

127 tons less per year of nitrogen 
19 tons less per year of phosphorus.  

“The results clearly demonstrate that optimization 
produces significant nutrient reduction.”

Low-Cost Nutrient Removal in 
Montana  
 

 

2022 Final Report 
 

 

 

  



Table 2 – Montana Summary Nutrient Reduction Data – Non-Upgraded Facilities 

 Metric Total-N Total-P 
Co

nv
en

tio
na

l Avg. Concentration Before (mg/L) 16.5 2.5 

Avg. Concentration After (mg/L) 9.9 1.9 

Overall Additional Concentration Reduction 40% 25% 

Overall Additional Mass Reduction (ton/yr) 57 6 

    

BN
R/

A
W

T Avg. Concentration Before (mg/L) 10.3 0.9 
Avg. Concentration After (mg/L) 7.0 0.7 
Overall Additional Concentration Reduction 32% 17% 
Overall Additional Mass Reduction (ton/yr) 70 13 

    

Co
m

bi
ne

d 

Avg. Concentration Before (mg/L) 14.3 1.9 

Avg. Concentration After (mg/L) 8.9 1.5 

Overall Additional Concentration Reduction 38% 23% 

Overall Additional Mass Reduction (ton/yr) 127 19 

 

Montana wwtps NOT DESIGNED 
to remove Nitrogen or 
Phosphorus: 

40% total-Nitrogen reduction 

25% total-Phosphorus 
reduction 

less than $25,000 per wwtp 

… … … …

To achieve similar results through 
conventional improvements, the
cost to each community would 
typically be in the millions of 
dollars. 



Table 2 – Montana Summary Nutrient Reduction Data – Non-Upgraded Facilities 

 Metric Total-N Total-P 
Co

nv
en

tio
na

l Avg. Concentration Before (mg/L) 16.5 2.5 

Avg. Concentration After (mg/L) 9.9 1.9 

Overall Additional Concentration Reduction 40% 25% 

Overall Additional Mass Reduction (ton/yr) 57 6 

    

BN
R/

A
W

T Avg. Concentration Before (mg/L) 10.3 0.9 
Avg. Concentration After (mg/L) 7.0 0.7 
Overall Additional Concentration Reduction 32% 17% 
Overall Additional Mass Reduction (ton/yr) 70 13 

    

Co
m

bi
ne

d 

Avg. Concentration Before (mg/L) 14.3 1.9 

Avg. Concentration After (mg/L) 8.9 1.5 

Overall Additional Concentration Reduction 38% 23% 

Overall Additional Mass Reduction (ton/yr) 127 19 

 

AND

Significant improvements were 
seen in wwtps designed to 
remove Nitrogen and 
Phosphorus: 

32% more total-Nitrogen 

17% more total-Phosphorus 

“Montana’s experience 
demonstrates that there is little to 
lose and much to gain in 
implementing widespread 
municipal wastewater treatment 
plant nutrient optimization.”    
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Empowering Operators



the Generic Wastewater Operator

Job 1: compliance 
meet permit & adhere to rules and regulations

Under the radar: 
a good day is one when nobody complains

Risk adverse

Deferential: 
regulators are feared, engineers are respected

Operators are generally more mechanically skilled than 
scientifically (process) knowledgeable



Empowering Wastewater Operators

Plant Manager Skillset
Training
Licensing



epa.gov/compliance/technical-assistance-
webinar-series-improving-cwa-npdes-permit-
compliance

- or  search –

“EPA Technical Assistance Webinar Series”



epa.gov/compliance/technical-assistance-
webinar-series-improving-cwa-npdes-permit-
compliance

- or  search –

“EPA Technical Assistance Webinar Series”



epa.gov/eg/national-study-nutrient-
removal-and-secondary-technologies

- or  search –

“EPA Nutrients National Study”



epa.gov/eg/national-study-nutrient-
removal-and-secondary-technologies

- or  search –

“EPA Nutrients National Study”



Empowering Wastewater Operators

Control / Decision making authority
Raise job status
Decision making powers



Empowering Wastewater Operators

Remote Support 
Rural America, especially



Empowering Wastewater Operators

Raise Expectations!
Administration
Finance
Technology



Empowering Wastewater Operators

Raise Expectations!
Administration
Finance
Technology
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Utility Administrator’s Path to Wastewater Excellence



Utility Administrator’s Path to Wastewater Excellence

Plant Manager’s Skillset
Everything a municipal manager needs to know
Plus “Process Control” skills and/or provide remote support



Utility Administrator’s Path to Wastewater Excellence

Information necessary to responsibly oversee operations
Lab Reports
Monthly Electric Bills



Utility Administrator’s Path to Wastewater Excellence

Inclusion
Involve operators in decision-making



Utility Administrator’s Path to Wastewater Excellence

Raise expectations
Expect permit compliance
Establish metrics (e.g., KWH per MGD or BOD … lbs chemical per MGD or # influent alkalinity)



Utility Administrator’s Path to Wastewater Excellence

Support failure / Reward success
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Grant’s approach to Wastewater Excellence

Operator training
Nitrogen & Phosphorus removal fundamentals
Case studies



Grant’s approach to Wastewater Excellence

In-plant support
Brainstorm optimization strategies with plant staff



Grant’s approach to Wastewater Excellence

Written plan
Site-specific optimization strategy with process control targets



Grant’s approach to Wastewater Excellence

Ongoing technical support
Remote and in-plant



Grant’s approach to Wastewater Excellence

Regulatory support
Critical to success
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Optimizing Nutrient Removal & 
Wastewater Excellence

That’s it.

Thanks for Participating!

Grant Weaver
Grant@GrantTechSolutions.com
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