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•Review of Troubleshooting 
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Microthrix parvicella:  
the bête noire (black beast) of filaments  

 
 

“Microthrix parvicella, a gram positive, unbranched filament, can 
confidently be said to be the most troublesome filamentous bacterium 
in activated sludge” 
 

• Elizabeth Seviour and Robert Seviour Australian microbiologists with 
the Biotechnology Research Centre at La Trobe University, Bendigo 



M. Parvicella Characteristics 

• Associated with 
• Low F:M Ratios 
• High Fat and Grease 
• Low Temperatures 
• Selectors 



Aesthetics 



Inventory Management 
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Inventory Management 

What 
percentage of 
my biomass is 
in the foam? 

Aeration Tank  

Profile View 



Inventory Management 

How about 
now? 

Aeration Tank  

Profile View 



Inventory Management 

Well the book 
did say to 

waste more. 

Aeration Tank  

Profile View 



Freezing Concerns 



Settleability/Capacity Limitation 
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Foam Trapping 

At least the foam is 
not trapped 



Foam Trapping 
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Foam Trapping – Co-Thickening 
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Inventory Control and Sludge Age Impacts Foaming 
Filaments 

• Conventional Wisdom Indicates and Experience Indicate Sludge Age 
to be a Factor 
• Higher sludge ages allow slower growing filaments to compete 

• 12 days is a divide at some facilities 



Countering the Triggers 

• Eliminate Foam Trapping 
• Control F.O.G. 
• Reduce Sludge Age 
• Provide Plug Flow Features for all zones 
• Avoid low D.O. Zones 
• Consider Chemical Treatment 

 



Fundamental: Alkalinity Impacts Nitrification 

• pH/ Alkalinity 
–Nitrifiers are pH sensitive (best 7.5 - 9, can nitrify down 

to 4.5) 
–Bicarbonate alkalinity is needed for a carbon source 

(7.14 mg Alk./ mg NH3 nitrified) 
–Significant changes in pH can be toxic to nitrifiers or 

inhibit their ability to completely nitrify 
–Loss of alkalinity may inhibit complete nitrification 



Fundamental: Nitrification and Denitrification – Historical 
Theory 

Air Mixing Hinders 
Denitrification 



Anaerobic Lagoon 
• Treats > 50% of total load 
• Lagoon effluent enters 

Satellite WWTP collection 
system 

• Creates carbon limited 
conditions @ Main WWTPs 

• > 800,000 CF/day gas 
 

Main WWTFs 
• Easton WWTP (domestic) 

• Satellite WWTP (industrial) 
 

Waterloo Wastewater Facilities Includes Two Main WWTPs 
and Off-site Anaerobic Lagoon 



Two Separate Biological Units 
Easton & Satellite  

Satellite Facility 
Designed to Accept 

Designated Industrial 
Waste only 

Easton Facility 
Designed to Accept 
Domestic and Minor  
Industrial Waste only 

Current Mode of Operation was  
To Combine the Waste and Treat 

Only Thru the Easton Facility  



 

 

Existing WWTP Design Criteria 

Easton Satellite Combined 

Design Flow 

Annual Average 20.4 6.7 27.1 

Average Wet Weather 26.7 8.1 34.8 

Peak Flow to Biological Treatment 36.0 11.1 47.1 

BOD Loading 

Average Day 24,000  38,800 62,800 

Maximum Month 30,000 58,000 88,000 

TKN Loading 

Average Day 4,500 7,025 11,525 

Maximum Month 7,500 13,550 21,050 



Treatment Capacity with Current Operation 

  Current Value Easton Plant 
Design 

% of Easton 
Design Capacity 

Combined Influent Flow, mgd 
    Average Day 17.2 20.4 84% 

Combined Influent Loads, lbs/day       
     BOD5 28,645 24,000 119% 
     TSS 33,114 18,000 184% 
     TKN 8,241 4,500 183% 

Satellite influent contribution: 
 35% of BOD, 30% of TSS, and 60% of TKN 



Challenges and Operational Responses 



Challenge: Nitrogen Load Ratio High From Industrial 
Sector 
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Challenge: Nitrification Alkalinity Demands Are 
Significant 

• Nitrogen Load – Alkalinity 
Balance Fragile 

• Denitrification Rate Impacted 
by: 
• BOD:N Ratio 
• Aerated anoxic zone  

• SOP to monitor alkalinity and 
supplement magnesium 
hydroxide necessary at times 
• pH <6.6 Add Magnesium 

Hydroxide 
• Alkalinity Minimums 

 



Challenge – Filaments: Microthrix 



Settling Issues Occur in Winter 
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Operational Responses – Microscopy Assistance and 
Training 



Operational Responses – Operational Adjustments 

• Capacity in service 
• Wasting rate sludge age based on filament elimination 
• WAS decant 
• FOG program continues to be a point of emphasis 
• Lagoon management to equalize flows/loads as practical 
• DO control an operator emphasis 

 



Nitrification and Filament Reduction have Different Ideal 
Sludge Ages 

• Lower Benefits Filament Removal 
• Higher Benefits Nitrification 

Filament 
Wasting Nitrification 



Nitrification and Filament Reduction have Different Ideal 
Sludge Ages 

• Lower Benefits Filament Removal 
• Higher Benefits Nitrification 

Filament 
Wasting Nitrification 

Winter 
Conditions 

More 
Challenging 



Challenge – Wasting Limitations 
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Operational Response: WAS Storage Tank Decant 
Automation 

Air Valve Original Air Valve Automated WAS Tank 3, Air Off 

Automated Valve Tied to Tank Level 



Operational Response: Weekend Wasting a Priority 
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Challenge - Data Collected In Monthly Sheets 



Operational Responses - Existing Spreadsheets 
Combined for Comprehensive View 

• ~200 Variables 
• Buttons to minimize 

random searching for 
information.  



Spreadsheet Hyperlinks Limit Issues with Spreadsheet 
Size 



Spreadsheet Develops Correlation 



Dashboards Allow Quick Reference 

• Key Indices 
• Performance 
• Wasting 
• 100 Day 

Troubleshooter 

• Date Adjustable 



Wasting Dashboard Allows Informed Decision Making 

WAS Based on Sludge 
Age 

MLSS Also Factors in 
Recommendation 



Use of Functions Allows “Dashboard” Functionality 

 

Formula in C24… Date Offset 



Dashboards Provide Quick Reference to Stress 

March 2018 

February 2017 

May 2018 



Spreadsheet Develops Correlation 
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Spreadsheet Develops Correlation 
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Spreadsheet Allows for “What If” Scenarios 



Future Objectives Review of DNA of Activated Sludge  



Summary and Conclusions 

• Upgrades should provide more flexibility 
• Issues greater in winter 
• Flows impact success 
• Monitoring and data interpretation important 
• Wasting key for multiple reasons 
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