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Milwaukee Metropolitan
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.
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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

Primary [\l e el | | Aeration blower capacity below max
Clarifiers SRS gL RaRURS. week
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District Sustainability Drivers

2035 Vision

« 100% renewable energy

« 80% produced internally
* 90% GHG reduction

2050 Foundational Goals

 |ncorporate new technologies

« Minimize costs for rate payers
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PIPE, TYP_EACH BASI

2050 Facility Plan
i Alternatives

SECONDARY CLARFIERS
— * 50% BOD removal in primaries
' '- « Upgrade aeration diffuser system

STERP FEED
MODFYSTEP FEED 'L/ BAFFLE WALL  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

E BLACK & VEATCH © Black & Veatch Corporation, 2024. All Rights Reserved. The Black & Veatch name and logo are registered trademarks of Black & Veatch Corporation. fMMSD



E BLACK&VEATCH

Technology

Evaluation
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Use Enhanced Primary Treatment to Meet District Goals

 Additional Primary Clarifiers * Primary Filtration

 CEPT * Bio-EPT - Filtration

« CEPT-Bio-EPT - Solids Contact « A-Stage (Adsorption stage)
Sorption

 CEPT-Bio-EPT—- Aerated Sorption
with CEPT
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CEPT - Chemically Enhanced Primary Treatment

Bio-EPT - Biologically Enhanced Primary Treatment
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EPT Technologies Evaluated - Technology Screening

Initial
e T e TS
Multiple Additional

Options ® o ()

Front runners '

CEPT Bio-EPT
ARSI (solids contact)
®
Life Cycle CostIAnaIy5|s
Concept Development CEPT B|O'EPT
Optimum — CEPT Filtration Slend el (aerated
Solution ® Filtration sorption)

Primary

Clarfer

E BLACK & VEATCH © Black & Veatch Corporation, 2024. All Rights Reserved. The Black & Veatch name and logo are registered trademarks of Black & Veatch Corporation. muso 13

PARTNERS FOR A CLEANER ENVIROKMENT



EPT Technologies Evaluated — Evaluation and Screening

EPT Options

What is included?

Benefits

Challenges

tanks

Additional primary clarifier

Additional primary clarifiers

Hydraulic capacity

Negligible improvement to %BOD
removal

Site footprint constraints

Improved chemical treatment

Bio-EPT (solids contact + CEPT)

Colloidal BOD removal

Limited soluble COD/VFA removal

i Frimary To Secondary
— 1 Clarifier Treatment
|

WAS from
Secondary
Treatment

Primary Sludge

Colloidal BOD removal

Limited soluble COD/VFA removal

Requires addition of WAS to primary
clarifier influent

' CEPT)

Bio-EPT (aerated sorption +

Aerated To Secondary
Biosorption Treatrent

WAS from
Secondary

Treatment +
reaument Primary Sludge

Colloidal and soluble BOD removal

Requires addition of WAS to primary
clarifier influent AND an aerobic
contact tank

Filtration

Bio-EPT Filtration

Particulate BOD and some colloidal
BOD

Potential role in wet weather
treatment

Equipment quantities and
maintenance

Backwash solids concentration and
management

Limited soluble COD/VFA removal

FLOATING
MEDIA

STRAINER WATER CONDUIT
BLOCKS

Removal of portions of every BOD
fraction/type

Potential role in wet weather
treatment

New process/technology

Backwash solids concentration and
management

A-Stage

To Secondary

B Treatment

Removal of portions of every BOD
fraction/type

First stage activated sludge process

Requires addition of aerobic contact
tank and RAS pumping

Consistency of settling a sludge with
0.5 to 1 day SRT
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EPT Technologies Evaluated - Technology Screening

Initial
e T e TS
Multiple Additional

Options ® o ()

Front runners '
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ARSI (solids contact)
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Concept Development CEPT B|O'EPT
Optimum — CEPT Filtration Slend el (aerated
Solution ® Filtration sorption)

Primary

Clarfer

E BLACK & VEATCH © Black & Veatch Corporation, 2024. All Rights Reserved. The Black & Veatch name and logo are registered trademarks of Black & Veatch Corporation. muso 15

PARTNERS FOR A CLEANER ENVIROKMENT



Handling BOD Fractions — Meeting Treatment Goals?
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Chemically Enhanced Primary Treatment

Particulate
BOD

Polymer addition

Coagulant : - e
049 Primary Clarifiers Aeration Basins Secondary Clarifiers

I—>

Decreased WAS
from reduced load

Increased primary

- sludge from TSS
diversion and chemical
addition
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CEPT Bio-EPT (Aerated Biosorption)

Particulate

BOD
‘Coagulant Primary Clarifiers Aeration Basins Secondary Clarifiers
|
Aerated Zone
T : : Decreased WAS
. WAS Diversion > from reduced load
Increased primary and diversion
sludge from TSS
diversion, WAS
diversion, and chemical
addition
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Filtration

Particulate
BOD

Filters Aeration Basins Secondary Clarifiers

I—>

E BLACK&VEATCH

Increased primary
sludge (more removal,
less chemical)
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Bio-EPT Filtration

Particulate
BOD

Filters Aeration Basins Secondary Clarifiers

I—>

Process Air

.
Increased primary
sludge (more removal,
less chemical)
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BioWin Modeling
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Differences for BOD Removal?

17% 42% 18% 69%
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Envision Sustainability Ranking
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IMPACTS SYNERGIES

||

REDUCTION OF REDUCE USE RENEWABLE
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Criteria

QL1.6 Minimize
Construction Impacts

LD1.4 Pursue
Byproduct Synergies

RAD.O Self-Sufficient

RAl.4 Reduce
Construction Waste

RAZ.1 Reduce
Operational Energy
Consumption

R&2.3 Use Renewable
Energy

RA3.2 Reduce
Operational Water
Consumption

CRO.0 Market
Vulnerahility

Total Score

21

CEPT

Justification

Mew facilities will not
impact forward flow

Increased Milorganite
from current canditions

Performance is only
based only on chemical
usage

Minimal to no
demuolition needed so
waste will be limited to
construction factors

See Table 8-6

High valumes of water
usage for polymer
dilution

Based on chemical
reliahility

20

Envision Sustainability Ranking

CEPT-BEPT

Shutdown is required to
modify basins and install
aeration equipment

Increased Milorganite
from current conditions

Performance is based on
chemical usage but has
additional treatment from
the BEPT

Mo demolition needed but
requires new concrete

See Table B-6

Mo addition or reduction
in operational water
usage

Based on chemical
reliability

1

23

Filtration

lustification

Clarifier structures will be taken
out of service of extended
periods during construction

Decreased Milorganite from
current conditions

Performance not reliant on
chemicals

Limited removal of concrete and
new additions required

See Table 8-6

Mo addition or reduction in
operational water usage

Based on chemical reliability

24

BEPT Filtration

Justification

Clarifier structures will
be taken out of service
of extended periods
during construction

Decreased Milorganite
fram current conditions

Performance nat reliant
on chemicals

Extensive removal of
concrete and new
additions required

See Table 8-6

Mo addition or reduction
in operational water
usage

Based on chemical
reliability
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Envision Sustainability Ranking

LT g s BioEPT Filtration

Filtration
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EPT Technologies Evaluated — Evaluation and Screening

EPT Options

What is included?

Benefits

Challenges

tanks

Additional primary clarifier

Additional primary clarifiers

Hydraulic capacity

Negligible improvement to %BOD
removal

Site footprint constraints

Improved chemical treatment

Bio-EPT (solids contact + CEPT)

Colloidal BOD removal

Limited soluble COD/VFA removal

i Frimary To Secondary
— 1 Clarifier Treatment
|

WAS from
Secondary
Treatment

Primary Sludge

Colloidal BOD removal

Limited soluble COD/VFA removal

Requires addition of WAS to primary
clarifier influent

' CEPT)

Bio-EPT (aerated sorption +

Aerated To Secondary
Biosorption Treatrent

WAS from
Secondary

Treatment +
reaument Primary Sludge

Colloidal and soluble BOD removal

Requires addition of WAS to primary
clarifier influent AND an aerobic
contact tank

Filtration

Bio-EPT Filtration

Particulate BOD and some colloidal
BOD

Potential role in wet weather
treatment

Equipment quantities and
maintenance

Backwash solids concentration and
management

Limited soluble COD/VFA removal

FLOATING
MEDIA

STRAINER WATER CONDUIT
BLOCKS

Removal of portions of every BOD
fraction/type

Potential role in wet weather
treatment

New process/technology

Backwash solids concentration and
management

A-Stage

To Secondary

B Treatment

Removal of portions of every BOD
fraction/type

First stage activated sludge process

Requires addition of aerobic contact
tank and RAS pumping

Consistency of settling a sludge with
0.5 to 1 day SRT
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Primary Filtration
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Particulate

Floatable Trough BOD
Backwash Shoe  Disks 9

Influent and oo Drive
Influent Weir "

Filtration: Cloth Disk ol

Effluent Chamber

Solids Hopper and Control Panel
Collection Laterals

Figure courtesy of Aqua-Aerobic Systems
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Filtration: Upflow Floating Media

Filtration Periodic Backwash

Influent

Scour Air

- Backwash Reject

Figure courtesy of Tomorrow Water — Proteus Filter
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Bio-EPT Filtration

Filtration Periodic Backwash

Influent

Process Air 0’
L

- Backwash Reject

Scour Air

Figure courtesy of Tomorrow Water — Proteus Plus Filter
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Overcoming Concerns with Filtration

E BLACK&VEATCH

Concerns

Limited

Operational

installations | unknowns

Obtaining
stakeholder buy-in

NS

Solutions

Pilot
testing

Ongoing open
discussions

Extensive cost
sensitivity analysis

© Black & Veatch Corporation, 2024. All Rights Reserved. The Black & Veatch name and logo are registered trademarks of Black & Veatch Corporation.
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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

8

. "!jj . ~! I

Conference
Room

Innovation
Room

Lab
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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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Contact Us:

Dave Diehl, P.E., ENV SP
Project Manager
474-455-1607/
diehldl@bv.com

Chris Waul, P.E.

Senior Project Manager

414-225-2045
cwaul@mmsd.com

/




E BLACK & VEATCH

Just in Case
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How Can We Apply Envision?

anﬁ Q

Guide for sustainable Used in the design phase Achievement requires
infrastructure improvement from
baseline

E BLACK &VEATCH
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Handling BOD Fractions — Meeting Treatment Goals?

‘ | ’\
B a ulate

CEPT

E BLACK &VEATCH

. L Sedimentation/
Particle Conditioning

filtration
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: : Bio-EPT
Filtration Filtration

sorption)
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Handling Different BOD Fractions

Sedimentation/

Particle Conditioning filtration

Additional _
' CEPT Bio-EPT
Primary A-Stage _
: : Bio-EPT
S flliziten Filtration
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Use Enhanced Primary Treatment to Meet District Goals
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Comparison of CEPT and Filtration Options

CEPT CEPT

Pros Cons Pros Ccons

Less Wet Weathe
on3|stency o ( self-Sufficiency
Proven =
New process
L technology } Less Sustainable I High B\(,)a? J i risk
Remo

Eimilar to current ( of Filter number and

Operations ngh 0&M Intensification O maintenance

primary treatment

Eow capital cosq Chemical ( 0&M ? ( High capital
Low

A /A
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Following the Carbon

Off Gas to
Atmosphere
367,926 ppd
Jones Island =3
e —|__J gl ) ermuent 139,252 ppd
Primary Seconda
Clarifie
MMSD I Digesters
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Off Gas to
Atmosphere

402,034 ppd

South Shore
Influent

257.302 ppd —
I-U-IU— Effluent

Secondary L

319,732 ppd

Current Primary

Treatment 144,732 ppd
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Summary of Technology and Implementation Risks

Cost Low Capital Cost High Operating Cost,
Owverall Higher LCC

Reliability Well-known Process Variable Performance Relying on
Gravity Settling
CEPT

Experience/Number of MNumerous Installations Worldwide
Installations

Sustainability .- Higher Chemical Costs. Higher
Solids Handling Costs. Higher
Energy Use.
Cost Low Operating Costs High Capital Costs
Reliability Consistent Performance Relying on  New Process Would Require
Filtration. Training for O&M
High Peak Flow Capacity.

Primary Filtration Experience/Number of Limited Full-5cale Installations.
Installations Relatively New Process.

Sustainability More Sustainable. Less Chemical,
Less Solids Production, Less Energy
Use. Better Aligns with MMSD
Goals.
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Sustainability Ranking

E BLACK&VEATCH

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

W o~

BioEPT Filtration
Filtration

CEPT

CEPT BioEPT
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