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Outline 

ÅProject drivers at digestion facilities 

ÅImprovements meet current and future needs 

ÅReview of project sequence and construction 

ÅSystem flexibility allows many operating strategies 

ÅInitial data shows excellent performance 

ÅLessons learned provide value for WWTPs 



Review of Anaerobic Digestion 

Project Drivers 

Inefficient Mixing 
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System 
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Selected Digestion Alternative Meets 

Cityôs Current and Future Needs 

Efficient Mixing 
Design 

Foam Detection and 
Control System 

Minimal 
Maintenance 

Egg-Shaped 
Digester 

Increased Gas 
Production 

Maximized Use of 
Existing 

Infrastructure 



Waukesha CWP Digestion Upgrades  

New ESD (Dig. 1) 
ÅMixing / Recirc pumps 

ÅDrain pump 

ÅHeat exchanger 

ÅFoam control 

 
Centrate Storage 
ÅCentrate Return  

pumps 

Gas Handling 
ÅSediment traps 

ÅFoam separator 

ÅSS gas piping 

ÅRelief valve 

ÅFlare 

Dig. 2 
ÅSteel cover to remain 

ÅVariable depth (T-valve) 

ÅPump mix 

ÅSpiral heat exchanger 

ÅFoam control Dig. 3 
ÅDual membrane cover 

ÅPump mix 

ÅSpiral heat exchanger 

ÅFoam control 

Hot Water Boilers 
Å100% and 50% units 



Egg-Shaped Digester Advantages 

May Result in Best Alternative 

ÅFacilities planning should include evaluation of 

alternatives to traditional ñpancakeò digesters: 

ÁHigher mixing efficiency 

ÁGreater gas production & foam control 

ÁSmaller footprint 

 

Digester No. 4 Egg-Shaped Digester 



Foaming Concerns Require Multiple 

Solutions 



Grit Accumulation Impacts Plant 

Operations and Budget 

Egg-Shaped 
Digester 

Digester No. 3 

Grit Accumulation 



Space Constraints Required Unique 

Approach 

Fox River 

Main Site 
Roadway 

Major 
Utilities 



Egg-Shaped Digester Construction is 

First on Critical Path 

Å1.1 million gallons 

Å82 ft tall, 66 ft wide 

ÅSpiral staircase from 

existing control building 

Å4.5 ft thick foundation 

ÅPump mix with heat 

exchanger 

ÅInternal draft tube 

 

 



Existing Digester No. 4 Demolition  



Egg-Shaped Digester Subgrade 



Egg-Shaped Digester Foundation 



Concrete Ring Wall 



Steel Vessel 



Dome Lift 



Painting, Insulation, and Stairs 



ESD Startup 



Retrofit Digester No. 2 

New Gas Piping 
Insulation for Steel 

Cover 

New Mixing, 
Heating and Foam 

Control System 



Retrofit Digester No. 3 

Inner Membrane 

Outer Membrane 



System Flexibility Allows Many 

Operating Strategies 

 



Operation in Series Becomes  

Normal Sequence 

 

Egg-Shaped 
Digester 

Digester No. 4 
Digester No. 3 

Digester No. 1 
Digester No. 2 

Centrate Storage 
Tank 

Digester No. 2 Digester No. 3 



Schematics 

TWAS Primary 

Dig No. 1 

Å  Reconfigure digesters for series 

operation (existing is parallel) 

Å  TWAS and Primary Sludge 

pumped to Digester No. 1 



Schematics 

TWAS Primary 

Dig No. 1 

Dig No. 2 

Å  Flow out of Digester No. 1 by 

displacement to Digester No. 2 

(steel cover) 



Schematics 

TWAS Primary 

Dig No. 1 

Dig No. 2 Dig No. 3 

Å  Flow out of Digester No. 2 

through a telescoping valve to 

Digester No. 3 by gravity. 

Å  Telescoping valve allows lowering 

of Digester No. 2 level for foam 

control. 



Telescoping Valve 

Digester No. 2 
Sludge Well 

Telescoping Valve 
Determines Digester Level 


