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What Is a waste heat recovery system?

.¢ « A waste heat recovery unit is an energy recovery heat
: exchanger that transfers heat from process outputs at high

! temperature to another part of the process for some purpose,
usually increased efficiency.

« Waste heat may be extracted from sources such as hot flue
gases from a diesel generator, steam from cooling towers, or
even wastewater.
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Project Overview

Waste effluent heat recovery

This project would be accomplished by a partnership with the
Metropolitan Council, City of Saint Paul, and District Energy, the
heat provider for the city’s downtown area.

Saint Paul is home to the Metro Plant, Minnesota’s largest
Wastewater Treatment Plant (WWTP), and District Energy St.
Paul, the nation’s largest hot water district heating system.

A 60-megawatt heat recovery system that pulls thermal energy

from Metro’s effluent prior to discharging in the Mississippi River.

Estimated cost of $100 million.

A

== DISTRICT ENERGY
=) ST PAUL"

SAINT PAUL
MINNESOTA

[1ouno) uelljodollaN

H



Project Idea Visualization
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Project Benefits

 First application in North America

» Offset the approximately 50% of District Energy’s annual heating
load currently provided by fossil fuels.

* Reduces co-pollutant emissions improving local air quality.
« Causes minimal impact to Metro Plant operations
* Generate revenue for the Councill.

* Position the City of Saint Paul, District Energy, and the Metropolitan
Council as an innovative leaders in climate solutions and heat energy

recovery.

H [1ouno) uelijodollaN



Policy Alignment

« 2040 Water Resources Policy Plan
 Climate Action Work Plan
* Minnesota Climate Action
Framework
* Goal 3 (Resilient communities)
« Goal 4 (Clean energy and
efficient buildings)
* Goal 6 (Clean economy).

M MINNesOTA

CLIMATE ACTION ¥

WORK PLAN
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Funding Source

Climate Pollution Reduction Grant

« Approximately $4.3 billion dollars under the Environmental Protection Agency to
fund initiatives that reduce emissions of greenhouse gases (GHGS) and create
community benefits.

« The grants fund GHG reduction initiatives for states, agencies, and tribes.
« This grant fund does not require any matching amount from the applicant.
« The application deadline is April 01, 2024.
« Funding will be awarded in October 2024.
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Roles and Responsibilities
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District Energy Service Area
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Emissions Reduction Modeling
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Current Heating Load Coverage 2023

DESP Natural Gas Boiler

COGEN Load Coverage

-—Total Heating Load

Load Coverage

188,6 GWh
57%

1 8 15 22 29 36 43 S0 57 64 71 78 85 92 99 106113120127134141148155162169176183190197204211218225232239246253260267274281288295302309316323330337344351358365
i ; Load Coverage
Potential Heat Pump Heating Load Coverage 2023 — 8% o
- 0% 8%
140 DESP Natural Gas Boiler
COGEN Load Coverage
220 Heat Pump Heat Recovery
100 —Total Heating Load
——Heat Recovery Potential
3 W *
5 i " } HP Utilization
60
40
20
0
1 8 15 22 29 36 43 50 57 64 71 78 85 92 99 1061131201271341411458155162169176183190197204211218225232239246253260267274281288295302309316323330337344351358365
9.5c¢ Future Potential DESP Emissions - Heat Pump Max. Load Coverage
21,3 GWh 6,0 GWh
DESP Natural Gas 0,7 GWh 6% 2%
£ = SPC Biomass 0%
_E_, SPC Natural Gas
0
g EX)General HP Hectricity
o
Y2 ——Total Emissions
&
o
2 Q

302,2 GWh
92%

Modeling shows that waste
heat from effluent could
potentially provide up to 300
GWh of thermal energy to
District Energy, or as much
as 92% of its annual heat
energy needs. And reduce
GHG emissions up to
30,000 tons per year if the
heat recovery system is
powered by carbon free
electricity.
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Future Applications

¥ Demonstration Opportunity for Minnesota and Beyond

| * Enormous volume of embedded thermal energy in
wastewater that can be tapped by applying circular
thinking, sector coupling and available technologies

* > 800 municipal wastewater treatment plants in Minnesota

 >1,600 public and private wastewater treatment plants in
Minnesota

 >16,000 municipal wastewater treatment plants in the U.S.

* No similar examples currently exist in North America
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Continue to work with District Energy and the City of Saint
Paul to establish a system design and contractual
agreements.

Support the City of Saint Paul and District Energy in their
application for the Climate Pollution Reduction Grant
application.

Funding decisions will come back from the Environmental
Protection Agency in July 2024.

We will come back to share progress with Council Members.
Decarbonize a large portion of Saint Paul!
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i N Contact Information

Sam Paske

Assistant General Manager, Planning
Sam.Paske@metc.state.mn.us
651-602-1015

Jen Kostrzewski

Assistant Manager, Water Resources
Jennifer.Kostrzewski@metc.state.mn.us
651-602-1078
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