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MilwaukeeMetropolitan
Sewerage District

MMSD is a regional government that 
provides water reclamation and  flood 
management services for over
1 million people in 29 communities in  the 
Greater Milwaukee Area covering

423 square miles.



JONES ISLAND 
WRF

Average – 108 mgd
Peak – 330 mgd

SOUTH SHORE  
WRF

Average – 93 mgd
Peak – 300 mgd

Contract operations with Veolia strive to  
improve treatment efficiency and performance
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District Project Drivers

2050 Facility Plan determined needs, 
including upgrade of the 16 rectangular 
clarifiers

• Mechanisms last replaced 2002

• SOR exceeds design guidance

• Increase to 375 MGD peak capacity

• Reduce BOD loading to aeration

• Aeration blower capacity below max 
week

Primary 
Clarifiers
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District Sustainability Drivers

2035 Vision

• 100% renewable energy

• 80% produced internally

• 90% GHG reduction

2050 Foundational Goals

• Incorporate new technologies

• Minimize costs for rate payers 
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2050 Facility Plan  
Alternatives

• 50% BOD removal in primaries

• Upgrade aeration diffuser system

• Selector zones in aeration system
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Primary Clarifier 
Rehabilitation Project Goals

• 20-year lifespan

• 50% BOD removal

• Investigate alternatives

• Improve wet weather treatment

• Sustainability analysis

• Lowest 20-year life cost analysis
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Technology 
Evaluation
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Use Enhanced Primary Treatment to Meet District Goals

• Additional Primary Clarifiers 

• CEPT 

• CEPT-Bio-EPT – Solids Contact 
Sorption 

• CEPT-Bio-EPT– Aerated Sorption 
with CEPT 

CEPT - Chemically Enhanced Primary Treatment

Bio-EPT - Biologically Enhanced Primary Treatment
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• Primary Filtration  

• Bio-EPT – Filtration 

• A-Stage (Adsorption stage)  



EPT Technologies Evaluated - Technology Screening
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EPT Technologies Evaluated – Evaluation and Screening
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EPT Technologies Evaluated - Technology Screening
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Handling BOD Fractions – Meeting Treatment Goals? 

16

Sedimentation/
filtrationParticle Conditioning

Particulate 
BOD

Colloidal 
BOD

Soluble
BOD

CEPT Filtration
Bio-EPT 
Filtration

CEPT Bio-EPT 
(aerated 
sorption)



Chemically Enhanced Primary Treatment
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Increased primary 

sludge from TSS 

diversion and chemical 

addition

Decreased WAS 

from reduced load

Ferric addition

Polymer additionCoagulant

Polymer addition

Aeration Basins Secondary ClarifiersPrimary Clarifiers

Particulate 
BOD

Colloidal 
BOD



CEPT Bio-EPT (Aerated Biosorption)
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Increased primary 

sludge from TSS 

diversion, WAS 

diversion, and chemical 

addition

Decreased WAS 

from reduced load 

and diversion

Ferric addition
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WAS Diversion

Coagulant

Particulate 
BOD

Colloidal 
BOD

Soluble 
BOD

Aerated Zone

Polymer addition

Aeration Basins Secondary ClarifiersPrimary Clarifiers



Filtration
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Increased primary 

sludge (more removal, 

less chemical)

Particulate 
BOD

Aeration Basins Secondary ClarifiersFilters



Bio-EPT Filtration
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Increased primary 

sludge (more removal, 

less chemical)

Particulate 
BOD

Aeration Basins Secondary ClarifiersFilters

Process Air

Colloidal 
BOD

Soluble 
BOD



BioWin Modeling
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Whole plant 
simulations

Life cycle cost  
analysis

Indicative 20-
year operating 
cost estimates

Cost 
sensitivity



Differences for BOD Removal?
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Envision Sustainability Ranking
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Envision Sustainability Ranking
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Envision Sustainability Ranking

1. BioEPT Filtration

2. Filtration

3. CEPT

4. CEPT BioEPT
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EPT Technologies Evaluated – Evaluation and Screening
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Primary Filtration
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Filtration: Cloth Disk

Figure courtesy of Aqua-Aerobic Systems
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Particulate 
BOD



Filtration: Upflow Floating Media
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Figure courtesy of Tomorrow Water – Proteus Filter

Particulate 
BOD

Process Air



Bio-EPT Filtration
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Figure courtesy of Tomorrow Water – Proteus Plus Filter
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BOD

Colloidal 
BOD

Soluble 
BOD

Process AirProcess Air



Overcoming Concerns with Filtration
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Solutions

Pilot 
testing

Ongoing open 
discussions

Extensive cost 
sensitivity analysis

Concerns

Limited 
installations

Obtaining 
stakeholder buy-in

Operational 
unknowns



Filtration Demonstration Testing

• Test installation representative of a 
full-scale installation.

• More than a pilot test – design, 
operation, and maintenance of the 
demonstration test will be similar to 
a full-scale system.

• Provide performance data for 
analysis.

• Information collected after 
completion provides confidence in 
decision. 
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Clean Water Research 
Center
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Clean Water Research Center

• Provide space to test new and innovative technologies

• First testing will be Primary Filtration Demonstration Testing

• Side-by-side testing to provide long-term performance and operation data

• The building is proposed to be approximately 80-feet by 65-feet, 30-feet tall

• Building will contain an Innovation Room, conference room, laboratory, 
office, restrooms, basement level, electrical and mechanical rooms
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Clean Water Research Center
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Clean Water Research Center
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Clean Water Research Center
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Clean Water Research Center - Exterior
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Clean Water Research Center – Ground Floor
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Innovation 
Room

Conference 
Room

Lab



Clean Water Research Center - Office
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Funding and DOE

• Grant from Industrial Efficiency and Decarbonation Office within the 
Department of Energy

• Grant requires facility to host tours and be a place for further research collaboration

• Also received a grant from Environmental Protection Agency
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Current Schedule

• Advertise to Bid – Summer 2025

• Begin Construction – Fall 2025

• Begin Demonstration Testing – Fall 2026

• Testing duration will be 1-2 years
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Discussion



Contact Us:

Dave Diehl, P.E., ENV SP

Project Manager

414-455-1607

diehldl@bv.com

Chris Waul, P.E.

Senior Project Manager

414-225-2045

cwaul@mmsd.com
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Just in Case



How Can We Apply Envision?
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Guide for sustainable 
infrastructure 

Used in the design phase Achievement requires 
improvement from 

baseline



Handling BOD Fractions – Meeting Treatment Goals? 
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Handling Different BOD Fractions
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Use Enhanced Primary Treatment to Meet District Goals
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Comparison of CEPT and Filtration Options
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CEPT 
Pros

CEPT 
Cons

Filtration 
Pros

Filtration 
Cons



Following the Carbon
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Summary of Technology and Implementation Risks
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Sustainability Ranking

• Minimize Construction Impacts

• Pursue Byproduct Synergies

• Self Sufficient

• Reduction of Construction Waste

• Reduce Operational Energy 
Consumption

• Use Renewable Energy

• Reduce Operational Water 
Consumption

• Market Vulnerability

53

1. BioEPT Filtration

2. Filtration

3. CEPT

4. CEPT BioEPT
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