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Brief History
To
90 Years

Of
Innovation
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Research Timeline & Milestones

2010’s
, , 1990’s e Low DO Activated Sludge
1930’s 1970  Biological * Side-stream Ammonia
* Impacts to lakes * Nitrogen removal Phosphorus Removal
* Biogas utilization * Disinfection Removal * Food Waste Co-Digestion
o ® ® o ® ® o
1950’s 1980’s 2000's
* Phosphorus e Oxygen transfer e Phosphorus
removal e PCB degradation Removal from

e Co-digestion Biosolids

Investigations in most areas of District operations
~100 projects sponsored or supported



Why do all
this
research?
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I Improved Decision Making

Permit compliance

* How effective, reliable, resilient is an option?

Planning

* |s a recommendation worth pursuing further?

Operational challenges
* What’s causing us to have a problem?
Knowledge gaps

* What'’s going on over there?
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I Commission Policies

O-1 Global Outcomes Policy

O-ZA Wastewater Collection and Treatment

e Customers’ wastewater is collected and treated in a
manner that is consistently safe, reliable, efficient,
environmentally responsible and forward thinking.

O-ZB Resource Conservation and Recovery
O-2C Financial Sustainability

EL-ZG Infrastructure
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Basic
VS
Applied
Research
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I Research Purpose

District research is used to provide information
specific to District concerns

Basic (fundamental)

e “What are bacteria”

Applied

* “How can we us bacteria X in our process?”
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I Applied Research Examples

Oxygen transfer

* Are fine bubble diffusers worth the investment?

Biological phosphorus removal

* Can we reliably remove P without chemicals?
Disinfection

* |Is UV disinfection viable for the District?

Operational challenges

* How can nuisance organisms be controlled?
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Update on
recent
sponsored
research

Madison Metropolitan Sewerage District




Low DO
Activated
Sludge
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I Strategy & Sponsored

Environmental Protection

ENVIRONMENT

We see opportunities in wastewater to
recover valuable resources.

Goal: Increase recovery of resources while
meeting permit requirements.

minants of Emerging

Nutrient Life Cycle

Energy Master Plan

Badger Mill Crejje Phosphorus
Compliance

Biosolids Manage

Yahara WINS
Chloride Reduction

COMMUNITY
A\
[

We see solutions in the community
to engage others in meeting future
challenges.

Goal: We see solutions in the com
to engage others in meeting f
chollenges.

Strengthening Sewer Use
Ordinance

Improvements to User Charges
and Billing

Environmental Justice

EMPLOYEES

&
a’s

We see success in a healthy, resilient
workforce to promote a culture of
positive engagement.

Goal: Achisve @ culture of positive
Eengagement.

Demand for Skilled Labor and
STEM Jobs

Competitive Pay and Benefits

EFFECTIVENESS

We see greater success in the use of best
business practices.

Goal: Adopt best bu.
to increase district gff

255 practices
ncy and

Land Use Patterns
Asset Investment Planning

Research

INFRASTRUCTURE

We see value in sustainable
infrastructure to support a vibrant
regional community.

Goul: Achieve expected community level
of services ot the lowest totol cost
ownership.

Lagoon Property Management

Agricultural Property
Management

Campus Space Flanning

Expanded Industrial
Pretreatment Program

Equity

Treatment Process Improvements

Fats, Oils and Grease

Overall Communication Efforts
around Vision

One Water

Inflow and Infiltration
Reduction

Community Engagement

Campus Security

Employee Leadership
Committee
and Executive Team Road Map

Workload Management

Inclusion and Diversity
Internal Communication

Reduce Energy Demand

Reliability-Centerad
Maintenance

Strategic Financial Planning

Procurement Code Revision

Records Management
Program

Asset Management Program

MNetwork Resiliency and Security
ollection System Facilities Plan
erational Continuity

Liquid Processing Facility
Improvements

Interceptor and Pumping
Station Improvements

Force Main Inspections

Computerized System
Maintenance Management
and Financial Systems

Locating Program
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I What will this research be used for?

Inform future decisions for things like:

Energy reduction potential
New blower sizing

New aeration system design
Process sensor technologies
Final clarifier requirements
Pumping and mixing needs
Nitrogen removal potential
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DRAFT

I Upcoming projects

CIP ID#
=

O Pilot (Full Scale Pilot)
A - ] e

START DATE:

2022

COMPLETION DATE:
2024

FINANCIAL ANALYSIS
3;021 EXPENDITURE ($2021)
30

START DATE:

2022
COMPLETION DATE:
2027

FINANCIAL ANALYSIS

2021 EXPENDITURE ($2021) TOTAL COST
50 $11,151,000

\4

. b START DATE:

38 Million
COMPLETION DATE:

2027

(estimate)




Early work

What is practical limit for DO?

* (to remove ammonia)

Biological phosphorus removal impacted?

* Do we see different “bugs” emerge?

Can we use less
oxygen?

Is the process
reliable?

Yes

\

Maybe?

Aeration energy
savings ~25%

Biological P
removal OK

Get better
controls
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Are novel approaches viable?

2016 Liquid Processing Facilities Plan

* Nitrite Shunt recommended

Ammonia-based aeration control

Is nutrient out there’ Sludee d t
rermoval | Yes | ...bu | ere.s : udge doesn
. : some fine print settle well
reliable with

better controls?

Is Nitrite Shunt
viable?

Full scale Pilot A Pilot B



I Current work

Continue to evaluate
process stability

Characterize organic
fractions over time

Study biological floc size
and composition

Evaluate sludge
densification process




Anticipated next steps

Continue
current work
as planned

Pilot viable
option at
full-scale

Implement
viable option
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Energy
Management
Master Plan

Biosolids
Management
Study

Emerging
Contaminants

Resource
Recovery

Badger Mill
Creek
Phosphorus
Compliance
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Question

Does the Commission
have areas of interest
that may be integrated
into prioritized future
research?
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