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Background 

ÅProject drivers 

ïIncreased high-strength waste receiving in 2011 

ïExcess digester gas 

   production 

ïDesire to utilize a  

   renewable resource 

   to offset WWTP  

   O&M costs 
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Background 

ÅProject goals 

1. Minimize staff operating requirements 

2. Provide a safe and reliable system 

3. Achieve utilization in the most cost-effective 

manner 

4. Optimize funding opportunities 

5. Maximize digester gas utilization 
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West Bend WWTP Overview 
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Biogas to Energy Opportunity 
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Biogas to Energy Opportunity 

ÅWhy Biogas to Energy? 

ïProduce electrical power 

ÅWe Energies will buy-back at $0.155/kWh on peak  

(9 AM-9PM)  

ÅSewer Utility currently pays $0.069/kWh on peak 

ÅOn-Peak Buyback of 2.25 times current purchase 

rate 

ïOffset heating needs 

ïSustainable energy ñGreen Projectò 

ïGenerate additional revenue 
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Biogas Utilization Study 
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Project Goals 

1. Minimize staff operating requirements 

2. Provide a safe and reliable system 

3. Achieve utilization in the most cost-effective 

manner 

4. Optimize funding opportunities 

5. Maximize digester gas utilization 
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Microturbines vs Engines  

ÅMicroturbine Advantages Over Engines: 

ïOne Moving Part 

ïNo Oil Changes 

ïQuiet Operation 

ïCompact Footprint 

ïClean 

ï65 kW Capstone Microturbines have a proven 

installation track record 
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Biogas Study ð Alternatives 
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Project Goals 

1. Minimize staff operating requirements 

2. Provide a safe and reliable system 

3. Achieve utilization in the most cost-

effective manner 

4. Optimize funding opportunities 

5. Maximize digester gas utilization 
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Alternative Comparison 
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Selected Alternative 1C 

ÅEstimated Annual Cost Breakdown  

    (at midpoint of 20 year design period ï 2022) 
Annual O&M Cost          $   60,500 

Annual Natural Gas Cost Savings    -$   44,500 

Annual Electrical Power Cost Savings   -$ 244,600 

Annual High Strength Waste Hauling Revenue -$ 117,000 

Total Annual Cost         -$ 345,600 
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Project Goals 

1. Minimize staff operating requirements 

2. Provide a safe and reliable system 

3. Achieve utilization in the most cost-effective 

manner 

4. Optimize funding opportunities 

5. Maximize digester gas utilization 

 

Building a Better World for All of Us® | Biogas Utilization Improvements at the West Bend WWTP | 



Biogas Study - Potential Funding 
Sources 
ÅWe Energies  

ïCustomer Biogas Generated Systems 

ÅFocus On Energies 

ïNew Programs were announced on April 2, 2012 

ÅWDNR Clean Water Fund Program 

ïFY 2013 Principle Forgiveness ï Followed 

Revised Formula 

ïProject Preliminary Priority Evaluation Ranking 

Form (PERF) Score = 97.449 
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Design 
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Design Criteria 
Unit Process 

High Strength Waste 
Receiving Facility 

1 ς 125 gpm, Rotary Lobe Pump 
30,000 gal HSW Receiving Tank (5 Tanker Capacity) 

Gas Conditioning 230 scfm capacity 
Moisture Removal 
Biogas Compression to 90 psig 
3 ς Siloxane Removal Vessels 

Co-Generation 4 ς 65kW w/Integral Heat Recovery 
Total Heat Recovery Capacity:  
     Approx.  220,000 ς 270,000 btu/hr per turbine @ 
     full load (880,000 ς 1,080,000 btu/hr total) 

Digester Boiler/HX 
Replacement 

Replace existing 1,000,000 btu/hr combination 
boiler/HX 

Digester and Building 
Heating Modifications 

Connect Microturbine heat recovery into existing 
Digester Heating loop, and revise Service Building 
Heating Loop to incorporate Microturbine heat 
recovery 
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Design ð Unique Aspects 

ÅHigh Strength Waste 

Receiving: 

ïPVC Sheet Liner Utilized 

ïUtilization of Existing 

Tunnel for HSW Pump 

ïHSW Feed Options 

ÅGravity Thickener 

ÅDigesters 

ÅRecycle/Tank Mixing 

ïIncorporation into existing 

Digester Feed Operation 

ÅMicroturbine Combined 

Heat & Power (CHP): 

ïGrid Connection 

w/Buyback Agreement 

ïUtilization of Existing 

Spaces 

ïIntake Plenum Room 

ïHeat Recovery 

ÅBuilding Heating 

ÅDigester Heating 

ÅRelieve Burden on 

Digester Boilers 

 

 

 Building a Better World for All of Us® | Biogas Utilization Improvements at the West Bend WWTP | 













Construction 
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Construction ð Key Elements 

ÅHigh Strength Waste Receiving Facility 

ÅReplacement of original Digester Boiler/HX 

(1966) 

ÅNew Gas Conditioning Building Housing Gas 

Conditioning Skid 

ÅModifications to 1960s Service Building to 

House: 

ï4 ï 65kW Capstone Microturbines 

ïHot Water Recirculation Pumps 

ïElectrical Room 

ïMicroturbine Intake Plenum Room 
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Construction Challenges 

ÅUnderground Utilities 
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Construction Challenges 

ÅWinter Work 

ïConcrete 
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Construction Challenges 

ÅWinter Work 

ïTemporary Heat 

ïEnclosures 
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Construction Challenges 

ÅProject Schedule 

ïGrid Connection 

ïShutdown Coordination 
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