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Decarbonizing through Thermal 
Energy Districts



District Energy US/CAN



• Start up 1932

• City ownership 1979

• Ever-Green Energy hired to 
operate, maintain, and manage in 
2012

• Master Plan 2013 

• 2022 update

• Integration with City’s climate 
work

90 Years of Service to Duluth



• Serves Downtown and Canal Park

• Hot water & steam heating: 164 buildings = 8 M square feet 

• Chilled water cooling: 5 buildings = 530,000 square feet

• Customers include:
• Hospitals
• Churches
• Federal, state, county, and city gov
• Financial institutions
• Hotels and restaurants
• Apartment buildings
• Entertainment and civic
• Local and small businesses

Duluth Energy Systems



4th St. to the northwest, 11th Ave. to the northeast, Lake Superior to the southeast, and 
Mesaba Ave. to the southwest

Service Area



• Reliability (>99.99%)

• Cost competitive

• Redundancy and resiliency
• Multiple energy inputs and feeds

• N+1 equipment (Boilers, Generator, HXs)

• 24/7 operations, Licensed Boiler Operators

• Strategic investment in system and customer 
buildings

• City’s carbon reduction goal integration and 
ability to assist in achievement

Customer Benefits



• SATURATED STEAM

• Four 1932 Edgemoor boilers

• Two Coal Only

• Two Coal / Gas

• 225 psi
• Rotating equipment - steam powered

• 140 psi distribution

• 8.5+ miles of steam pipe

• 5.5+ miles of hot water pipe

Production Overview



Superior Street Project 

• Replaced 16 blocks of the aged 
downtown system steam pipe

• Closed the loop

• Transition from steam to hot water for a 
portion of customers

• Upgrade customer building equipment

Energy Transformation



Superior Street Update:

• 29 Customers Connected
• Gateway Towers (153 Units)
• Lenox Place (152 Units)

Future Connections
• Lakeview 333
• Zenith Historic Central
• ZMC (antique store)

Medical District Update:
• Essentia Vision Northland Connected
• Future Connections

• St. Luke’s Bldg A
• Essentia Duluth Clinic and Miller Dwan

Plant Infrastructure Investment

Superior Street/Medical District Hot Water 



Open-loop Steam System



Closed-loop Hot Water System
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Hot Water Heat Exchangers



Hot Water Service

Benefits:

• Hot water customers energy saving 26% 
on average

• Conserve 20 million gallons of Lake 
Superior water every year

• Position the system for integration of 
renewables 

• Improved temperature control within 
building (setback schedule)















Hot Water Design Specifications
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Hot Water Design Specifications



1st Ave East Project - 2023

• Planned to install 12” main from 
Superior Street to 1st Street.

• Planned to install 6” main from 
1st Street to 3rd Street

• Future project 1st Street, install 
12” main to 4th Ave East



What is the Climate 
Action Work Plan?

• Who?
• City Sustainability Advisory Team = 11 Departments 

working together (20 people)

• What?
• 83 climate actions to implement across City 

departments and community

• Why?
• Actions in the plan are based upon 9 strategies listed 

in the Climate Emergency Declaration by City Council

• Where?
• City operations and community-wide action

• When? 
• Next 5 years



Climate Action Work Plan: Background

• ImagineDuluth 2035 and St. Louis County Multi-Hazard Mitigation Plan

• Community-led effort: Citizens’ Climate Action Plan (2020)

• Mayor’s climate goal: Race to Zero

• Council’s climate emergency declaration (2021)



Climate Vulnerability Report

• Expected climate changes/impacts

• Vulnerable populations

• Recommendations

• Economic Stress
• Limited Transportation (no vehicle)
• Individuals with Disabilities
• Older Adults

• Public health
• Heat Stress/Extreme Weather
• Air quality
• Flood Vulnerability
• Economic resilience

• Increased precipitation
• Periods of drought
• Loss of coldest part of winters
• Extreme weather



Municipal Emissions, 2021

Water & Wastewater 36.9%

Vehicle Fleet 21.3%

Street Lights & Traffic Signals 12.1%

Reduced 
62% from 
baseline:

2008: 39,066 MT 
CO2e 2021: 14,232 

MT CO2ewww.duluthmn.gov/sustain/

http://www.duluthmn.gov/sustain/


www.regionalindicatorsmn.com/city-summary

1,335,757 Tons of Co2e

http://www.regionalindicatorsmn.com/city-summary


Obj. 1: Drive down emissions from City operations



• Buildings
• Lighting retrofits and building projects continue

• City Hall HVAC: improve efficiency by >30%, VRF

• Building Owner Performance Requirements adopted

• Duluth Energy Systems
• 5-year coal elimination plan

• Co-application to geothermal/heat recovery grant

• Continued thermal grid updates, avg. 26% efficiency savings for hot water customers!

• Water Utility
• Continued/ongoing water main replacements

• Advanced Metering infrastructure funded by ARP dollars

• Fleet
• Fleet Work Group created

• 2022 Vehicle Replacement Policy (July 2022)

• Hybrid ladder truck, Police hybrids, new street sweepers 

Buildings and energy efficiency/transition



Obj. 2: Strengthen community resilience



• Water Plant: $7.8M FEMA Hazard Mitigation funding

• Second transformer,back-up power, bury overhead power lines, and update switch gear

• Shoreline stabilization completed

• Lead water lines: reduce cost for homeowners for replacement

• Coastal erosion 
• Advanced Assistance from FEMA to assess and prioritize coastal restoration 

• Park Point beach erosion study with Army Corps of Engineers 

• Green infrastructure 
• Stormwater Resiliency Plan

• Implementation projects: Keane Creek, Miller Creek, Lincoln Park

• Code audit: remove barriers in the future, led by Minnesota Sea Grant

• Legacy pollution

• St. Louis River clean-up and access work continues, partnering w/ State, Federal, and non-profit partners

Infrastructure and Critical Services



• Affordable housing

• $19M from ARP for affordable housing

• Duluth Housing Trust Fund established

• Energy Equity with ACEEE: multi-family programs and policies 

• Rebuild Duluth – private development on vacant infill lots in Duluth

• Strengthening neighborhoods

• Love Your Block focuses on community and city connections

• 13 mini-grants awarded to address neighborhood blight, clean-ups

• Urban canopy: forestry grant for EAB removal

• Emergency planning

• Continued collaboration w/ Ready North Network

• Dept of Energy RACER grant to study solar + storage

Community Resiliency



• 1.6 MW 

• Utility-owned

• City land leased, 
payments to 
Energy Fund

• Solar power to 
300 homes

Jean Duluth Solar Array



Obj. 3: Eliminate barriers, enable action



• Building Owner Performance 
Requirements adopted for City projects

• Vehicle Replacement Policy adopted

• Residential solar fee schedule revised: 
fees reduced for solar install

• Parking revisions: eliminate minimums, 
add bike/EV requirements (under review)

• First protected bike lane added in 2021 in 
LNPK

• Transportation Planner: Better Bus 
program work and coordination

• Engagement in State policy

Policies and codes





Obj. 4: Financing and workforce



• $150k invested for Strategic Facilities Planning

• $250k for City building energy efficiency projects

• $200k in gap funding for hybrid/EV fleet replacement incentives established

• $300k for biofiltration/native plantings in Lincoln Park (City park green infrastructure)

• $100k match for Street Sweeping improvement euqipment

• $37,500 match for urban forestry work (Emerald Ash Borer work)

• $27,450 match for hybrid ladder truck 

• $15,000 Lead for America Fellow- Community Resiliency Fellow

Internal: Sustainability Fund



• $34M total for sustainability-related projects

• Partners include: FEMA, USDOT, DOE, MN  DNR, GLISA, MN GreenCorps, AmeriCorps, MN Lake 

Superior Coastal Program, MPCA, Healthy Babies Bright Futures, Cities of Service, USDN, ACEEE

External Funding: grants and project awards



Climate Action Work

• Identify clean energy resources to 
replace fossil fuel inputs; eliminate 
coal in the next 5 years

• Encourage a transition to more 
efficient hot-water loop for new 
and existing customer of Duluth 
Energy Systems



Future Gains
• Additional efficiency

• Financial savings to invest in 
improvements

• Modern building controls
• Energy Audits

• Potential tools for to decarbonize
• Biofuels
• Waste heat recovery
• Geo-Exchange/Heat Pumps
• Renewable integration





Ensyn Fuels 
Renewable Fuel Oil 

(RFO)
• Rapid heating of biomass 

in the absence of Oxygen



CO2/MMBtu
Coal = 200lbs
Fuel Oil = 160lbs
Natural Gas = 117lbs
RFO = 26lbs

RFO Specifications









Lincoln Park Just 
Transition

Geothermal District Design & Deployment in a 
Justice40 Neighborhood

Duluth, MN

Key Idea: Leverage a USDOT-funded main street rebuild in a Justice40 neighborhood 
to design and deploy a geothermal smart grid to heat and cool buildings. Determine 
viability of district energy as an economic and environmental justice tool.

Project Goals:
1. Determine economic and technical feasibility; 
2. Complete design, maintenance plan, business model, and permitting; 
3. Develop career pathways with training curriculum focused on 
advancing low-income and traditionally underserved members of the workforce; 
4. Deploy system to stabilize energy prices, build community energy resilience, and 

reduce pollution; 
5. Reduce neighborhood health, environmental, and economic disparities.
6. Determine feasibility of new geothermal system’s ability to further energy 

transition for downtown district heat system through capturing effluent waste heat.

Key Partners:  
City of Duluth
Ever-Green Energy
Ecolibrium3
NREL



• Rebuild of West Superior Street, 1.6 miles, opportunity to move away from natural gas 
to geo-exchange

• 40% civil cost savings partnering with infrastructure project
• WLSSD 40 MGPD of wastewater, discharged to St. Louis River 
• Lincoln Park is a Justice 40 disadvantaged community
• Opportunity to buildout snow melt for bus stops, ADA compliant
• Workforce development training, specific skills, knowledge, and abilities to support 

geothermal industry



Inflation Reduction Act (IRA)





Source: CEEM – IRA Explained - Avisen Legal



duluthenergysystems.comDuluth Energy Systems 
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