
Energy efficiency, sustainability, and climate 
action in the City of Duluth

Energy Design Conference - February 22, 2022

Mindy Granley, Mike Lebeau, 
and Alex Jackson
mgranley@duluthmn.gov
218-730-5334

mailto:mgranley@duluthmn.gov


Energy & 
Sustainability 
Assistant

Green Infrastructure Sustainable 
Purchasing Assistant

• Demonstrate sustainable choices 
• Measure and communicate progress
• Inspire: projects and partnerships

City of Duluth Climate Goals and Actions



Energy Plan Commission

Chair: Dr. Alison Hoxie

• Formed to advise the administration and city council on reducing the city’s 
greenhouse gas emissions by 80 percent by 2050. 
• Develop and recommend policies to meet greenhouse gas reduction goals
• Review and evaluate the city’s Energy Plan progress
• Promote the use of clean energy
• Promote community best practices and strategies

Robert Reichert Nate LaCoursiere Cassie ThiessenFosam Foncham Brian Hinderliter Gary Olson



City Council climate emergency declaration: 
April 2021 (21-0256R)

1. Recognized impacts of climate change, need for action

2. Broaden carbon reduction goals (80% by 2050) to community

3. Climate Action Work Plan created

4. Annual updates on progress to City Council







Getting started
Funding for Climate Action Work Plan, along with a Regional Climate Resiliency Forum 

February 9, 2022: 116 City/County/Tribal government staff registered



Internal coordination:
City Sustainability Advisory Team (C-SAT)

1) Climate Action Work Plan 

2) Prioritize actions

3) Share technical knowledge 

and skills

• Charge: develop strategy and high-level goals for the City on sustainability



Climate Action Work Plan

• A plan to drive climate action for the next 1 - 5 five years
• Actions reflect the Mayor’s climate goals, Council’s climate emergency 

declaration goals, past and on-going community-led efforts, and existing 
planning documents and city programs



First phase builds a foundation to prepare the city to 
accelerate climate action in the second. 



Climate Hazards and Vulnerability

• Extreme Weather / Temperature

• Flood Vulnerability

• Air Quality Impacts

• Vector-Borne Diseases

• Food Insecurity and Foodborne Diseases

• Water Quality/Quantity



Climate Vulnerability Report

• Vulnerable populations

• Recommendations

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

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





Source: The air we breathe: The state of Minnesota’s air 
quality in 2021. (January 2021)

https://www.pca.state.mn.us/sites/default/files/lraq-2sy21.pdf

https://www.pca.state.mn.us/sites/default/files/lraq-2sy21.pdf




Strategies, Objectives, Actions

Objectives

1. Drive down emissions from city operations 

2. Strengthen community resilience 

3. Eliminate institutional barriers to enable climate action 

4. Create financial and workforce plans to support 
accelerated climate action 

5. Identify shovel-ready projects 

6. Plan implementation 



Phase 1: Build a foundation 



Solar

ENERGY PRODUCED (kilowatt hours, kWh)

Total energy 

produced 

over lifetime 

(kWh)
*Renewable Energy Credits retained 

by Minnesota Power 2015 2016 2017 2018 2019 2020

Library Solar Array             

(3 kW) na na na na na na -

Lester Ski Trail solar array 

(5 kW) - - - na na na 26,568          

Canal Park Solar Array    

(45 kW) - - 31,197    49,582    55,367    64,998        201,144       

*Community Solar Garden 

(420 kW) - - - 767,544  702,845  815,635      2,286,024    

annual total 817,126  758,212  880,633      2,513,736   

AVOIDED COSTS ($)

Total cost 

savings over 

lifetime

2016 2016 2017 2018 2019 2020

Library Solar Array na na na na na na -

Lester Ski Trail solar array - - - na na na 3,454$          

Canal Park Solar Array - - 2,496$    4,462$    4,983$    6,175$        11,158$       

Community Solar Garden - - - 91,875$  83,639$  97,061$      272,574$     

annual total 91,875$  88,622$  103,235$    287,186$    

• Build upon success
• City has three solar arrays, and a Community Solar 

Garden subscription
• Lifetime production: 2.5 million kwh

• Lifetime Savings: over $280,000

• Working to evaluate solar sites and options
• Partnerships and pathways



Infographic credit: Preliminary Energy Evaluation for Funding Opportunities, June 2021, McKinstry report

Energy Bundle



Phase 1: Build a foundation 



Phase 1: Build a foundation 



Phase 1: Build a foundation 



5. Shovel-ready projects
Projects ready for funding opportunities

• Stormwater resiliency planning ($100k)

• Strategic Facilities Plan to prioritize Capital Improvements ($150k)

• Eliminate coal as a fuel source at Duluth Energy System ($1.5M)

• Resiliency improvements to the city’s Water Plant ($7 - 30M)

• Energy bundle: 33 electric vehicle charging stations, 2.4 megawatts of 
solar installations, and city lighting efficiency upgrades ($7M)

• Consolidated public works and maintenance facility for the City ($50M)



To be successful:

• Climate action needs:
• Coordinated effort 
• Leadership from staff and elected officials
• Collaboration and engagement with community

• Funding and financing mechanisms: Appendix
• There is a funding gap in many areas. This gap needs to be met first, in order to 

meet basic capital investments and move the needle on climate.
• Capital Improvement Plan
• Capital Equipment Plan
• Infrastructure
• Natural Resources Management



Phase II: Accelerate climate action 



City of Duluth Progress on Climate Mitigation 
and Adaptation
• Climate mitigation: progress on reducing greenhouse gas emission 

reduction and future challenges. To include areas of 
• energy efficiency
• buildings
• renewable investments,
• fleet, 
• infrastructure.

• Adaptation actions: work to adapt to climate change and reduce 
vulnerabilities, including:
• coastal shoreline issues and restorations
• infrastructure improvements, 
• renewable energy
• and other future needs



Four ways cities can create change

• We can lead by showing sustainability in city operations. 

• We can incentivize climate action through funding and grants. 

• We can regulate and enact policy. 

• We can engage and encourage all sectors across the community. 



Mitigation: reduce emissions of greenhouse gases

• Energy Efficiency

• Buildings: controls, insulation, efficiency

• Lighting: buildings and street lights

• Infrastructure

• Renewable energy 

• Add solar, buy solar

• Carbon sequestration

• Healthy forests, tree canopy, soil health

• Electrification

• Burn less fossil fuel: electric vehicles, electric 

heat sources, etc.





https://www.duluthnewstribune.com/news/water-main-breaks-cause-wintertime-
woes

https://www.duluthnewstribune.com/news/water-main-breaks-cause-wintertime-woes




City Solar assets

ENERGY PRODUCED (kilowatt hours, kWh)

Total energy 

produced 

over lifetime 

(kWh)
*Renewable Energy Credits retained 

by Minnesota Power 2015 2016 2017 2018 2019 2020

Library Solar Array             

(3 kW) na na na na na na -

Lester Ski Trail solar array 

(5 kW) - - - na na na 26,568          

Canal Park Solar Array    

(45 kW) - - 31,197    49,582    55,367    64,998        201,144       

*Community Solar Garden 

(420 kW) - - - 767,544  702,845  815,635      2,286,024    

annual total 817,126  758,212  880,633      2,513,736   

AVOIDED COSTS ($)

Total cost 

savings over 

lifetime

2016 2016 2017 2018 2019 2020

Library Solar Array na na na na na na -

Lester Ski Trail solar array - - - na na na 3,454$          

Canal Park Solar Array - - 2,496$    4,462$    4,983$    6,175$        11,158$       

Community Solar Garden - - - 91,875$  83,639$  97,061$      272,574$     

annual total 91,875$  88,622$  103,235$    287,186$    



Large-scale solar coming to Duluth!

Approvals
• Minnesota Public Utilities Commission: 1 of 3 

accelerated solar projects
• Lease agreement (City Council)
• Special Use: solar in P-1 zone (Planning Commission)

• Benefits
• Locally-produced, renewable energy 

generation 
• 2,600 MWH per year - enough to supply 

~300 homes
• Lease payments to City

• 9.5 acres * $500 per acre
• Escalates 1% each year

• Production Tax Credits
• $1.20/MWH – split 80% County/20% City

Projects



Tree canopy work: 
Address forest health/invasive species

Air quality in key neighborhoods

Transportation: 
City Fleet Vehicle Replacement Standard?

1) Efficiency
2) Right-sizing of fleet

3) Integrate Hybrid/Electric Vehicles



Life-cycle cost of buildingsOwner Performance Requirements

• Energy and sustainability standards 
to guide design of any City-owned 
building:
• Insulation
• Windows
• Lighting
• Building controls
• Equipment 
• Electric Vehicle charging
• Accessibility and inclusion



We are basically an indoor species.

• Americans spend 87% of their time indoors 

Buildings are key to sustainability

• Energy costs money.

• Energy = 90% of GHG emissions. 

WHY ARE BUILDINGS IMPORTANT?  

The National Human Activity Pattern Survey (NHAPS): A Resource for 
Assessing Exposure to Environmental Pollutants, by Neil E. Klepeis and 
others, Lawrence Berkeley National Laboratory., 2001

https://indoor.lbl.gov/sites/all/files/lbnl-47713.pdf




City Hall
*135,000 square feet
*~$180k/yr all utilities

*2,300 square feet
*$8,818/yr all utilities

Public Safety Building
*62,000 square feet
*$72k/yr all utilities





American Rescue Plan funds

$58.1 million in direct federal aid to: 

• Support public health expenditures

• Address negative economic impacts 
caused by the public health emergency

• Replace lost public sector revenue, 

• Provide premium pay for essential 
workers

• Invest in water, sewer, and broadband 
infrastructure



ENERGY 

SAVINGS

WATER 

SAVINGS

WATER 

QUALITY HEALTH EQUITY

COST 

SAVINGS Details

Affordable Housing

x x

Building energy use accounts for 63 percent of the City of 

Duluth’s community greenhouse gas emissions. The work to 

reduce energy consumption in buildings to meet our long-

term climate goals includes renewal and construction of new 

more efficient housing choices. Through supporting a variety 

of housing projects and needs, this work will help improve 

energy efficiency, encourage electrification and innovation in 

new construction. In addition, new housing stock will help 

lower the energy burden on low to middle income residents.

Public Works Infrastructure x x x x x x (See detail on each ceategory below)

Replacing City Water Meters x x x

The new automated meters will help reduce water waste by 

identifying problems more quickly. The new meters will have 

better ability to identify huge jumps in water use over smaller 

periods of time, which can more quickly indicate leaking pipes, 

fixtures, toilets, etc.

Lead Remediation x x x

Reducing lead protects health through improving water 

quality. Focusing initial investments in low-income 

neighborhoods will accelerate this remediation in low to 

middle income neighborhoods.

Water Line Replacement x x x

By repairing water mains that are leaking, less water needs to 

be pumped from the Lake, treated, and pumped around the 

City. Water pumping is energy intensive: it accounts for over 

50% of the total electricity use for the City of Duluth.

Street sweepers x x x

Street sweeping is a required action by our stormwater permit 

through the State of MN. New equipment will allow better 

coverage of streets, save staff time, and expand sweeping 

coverage. This helps protect water quality. New sweeper fleet 

will save on operational costs, as older equipment has a lot of 

offline time. 

City Hall Ventilation/COVID Mitigation & 

Prevention x x x x x

Energy will be saved through HVAC upgrades. A switch from 

steam radiators to hydronic heating will improve 

controllability, while saving 30% of thermal energy load. Also, 

accessibility can be improved if restroom facilities are included 

(to meet accessibility standards) Indoor Air Quality will be 

improved to protect health of staff, visitors, and elected 

officials.

Investments improving Outdoor Spaces in 

QCTs and Park Maintenance: 

x x x x

Investment made parks in QCTs will improve access to open 

space, and will also have some limited improvements in 

energy efficiency (new lighting) and water quality (landscaping 

improvements).

Adult Workforce Services 
x

Services would help job-seekers and encourage inclusivity in 

workforce.

Broadband x x Broadband work could expand access and affordability.

Public Safety Social Worker Pilot Program x x

Social Worker pilot program will better serve vulnerable 

people.

Crisis/Violence Intervention Training for 

Public Safety x

Training will help officers better de-escalate and respond to 

violence incidents, improving health.

• $24.9M ARP funding 
focused on sustainability 
goals

Sustainability in 
American Rescue 
Plan funds

• $50.4M ARP funding that 
includes some action on 
sustainability goals



Housing and 
Sustainability

NORTHFIELD, MN 

Hillcrest Village: community involvement 
and fundraised for energy modeling

ST. PAUL, MN 

West Side Flats: one building built to 
Passive House

MINNEAPOLIS, MN 

Hook and Ladder: 1 Passive House and 1 
Green Communities building, compared 
cost



• Utilities!
• Thermal district

• Municipal Gas Utility 

Mitigation: thermal energy



• 20% reduction of greenhouse gas emissions 
• 80% less coal 
• 20 million gallons of water saved annually
• Positioned for renewable/waste heat energy integration

Thermal energy district transformation







Goals:
- Demonstrate clean energy tech
- Increase economic resiliency by reducing costs 

long-term
- Add EV charging infrastructure to accelerate EV 

adoption
- Create community workforce benefits in clean 

energy technology

Duluth City-Wide Energy Efficiency, Renewable 
Energy and EV Charging Demonstration Project 
Congressionally-directed spending request - $5.8M



Infographic credit: 
Preliminary Energy Evaluation for Funding Opportunities, June 2021, 
McKinstry report



Other

• Support for policies:
• Clean Car Rulemaking support

• State-wide code update (www.betterbuildingsmn.org/)

• Accelerated Large Solar Projects (letter of support to PUC)

• Stakeholder engagement:
• Minnesota Power Integrated Resources Plan (letter of response)

• Collaborative efforts:
• Climate Mayor’s Electric Vehicle Collaborative Purchasing

• Minnesota GreenStep Cities – Duluth is 1 of only 24 cities at Step 4

http://www.betterbuildingsmn.org/


www.regionalindicatorsmn.com/city-summary

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


Adaptation: prepare & reduce vulnerability

• Infrastructure

• Back-up power for critical services

• Buildings: resiliency to cold and heat

• Stormwater management

• Planning for resiliency, impaired streams, 

flooding, coastal erosion

• Natural resources and recreation

• Vulnerable people

• Warming center

• Blight

• Air quality

• Economy and workforce development



Climate Impacts on Utility Infrastructure

- Warmer and wetter seasons in our region are 
already providing challenges for City staff. 

- Lake Superior water level fluctuations have been 
more extreme in recent decades than in previously 
recorded fluctuations. 

- Higher water level impacts

- More erosion during storms

- Coastal Flooding

- Flooding in St. Louis River Estuary

- Impacts to underground utilities

From Alliance for The Great Lakes
Greatlakes.org



City Utilities  

• Water
• Network of pressure water main and service lines to deliver potable water

• Natural Gas
• Gas mains and service lines distribute gas for cooking and heating fuel to homes

• Sanitary Sewer
• Underground drain lines convey wastewater from homes to WLSSD for treatment

• Storm Sewer
• Catch basins and storm sewer drain lines convey runoff and precip to nearby receiving waters



Streams in Duluth 

- Duluthians also hold high value in their green space 
and natural areas

- Many parks in Duluth are focused around streams 
and stream gorges

- Many of our streams are cold-water fisheries and 
are highly susceptible to environmental stressors

- Storm Sewers in Duluth flow to streams and human 
influence plays a large role in environmental impact



Pollutants Accumulate 

- Storm outfall into Chester Creek, trout stream

- Road sand accumulating and degrading habitat

- Pollutants can be a number of things

- Chloride

- Sand 

- Bacteria (pet waste, bird waste, leaking pipes)

- Litter

- Water Temperature

- Yard Waste



Many Area Streams are Impaired

- These area streams are impaired for a number 
of stressors

- City and other local agencies are liable to 
make improvements to water quality

- Some stressors are mitigated by structural 
improvements

- Green infrastructure
- Rate detention
- Water quality structures
- Stream restoration

- Many improvements can be made with 
behavior changes

- Less salt use
- Pet waste
- Yard waste

- Habitat degradation





• Drinking water for over 100,000 residents
• Duluth, Hermantown, Proctor, and Rice Lake 

Township

• Local industry, millions of annual visitors, and 
northern Minnesota’s regional medical district. 

• Water pumping and distribution is 54% of the 
City of Duluth’s municipal energy load. 
• Mitigation – distribution system!

Water Plant Resiliency



• Completed: Shoreline stabilization 

• Grant submitted: second transformer and backup power

• Future: solar power integration, energy storage, optimize pumping 

Water Plant Resiliency



Minnesota Point: 

• Army Corps of Engineers 
Study 

• Chronic, long-term erosion
• Beach nourishment

• Future?



Erosion and flooding: Lakewalk redesign and restoration 









Open space and natural 
resources protection 

• Strategic Lands Realignment Project
• Of the 15,000 acres of open public space, 

1/3 are not protected from sale or development

• In progress: acquisition of approx. 2,500 
acres for permanent protection

• Natural Resources Management 
Program Plan
• Protect high quality areas
• Restoration and resources needed



https://www.hudexchange.info/news/hud-publishes-ndrc-most-impacted-and-distressed-unmet-recovery-need-mid-urn-checklist-form/

https://www.hudexchange.info/news/hud-publishes-ndrc-most-impacted-and-distressed-unmet-recovery-need-mid-urn-checklist-form/




duluthmn.gov/sustain

instagram.com/duluthsustain

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


City Building 
Owner Performance 
Requirements (OPR): 

“What gets designed, gets 
built!” 

Outline of the City of Duluth Building Owners 
Performance Requirements (OPR) –
Mike Lebeau, Construction Projects Supervisor



City of Duluth has created 2 OPR’s recently

• Building Controls OPR
• To standardize procurement of building automation systems (BAS)

• Open source, non-proprietary, flexible platforms

• City Owned Buildings OPR
• To translate Mayor’s Energy Policy into implementable best practices

• 80% CO2 emission reductions by 2050

• Divided into solid goals of approximately 10% per mayoral term



Duluth City Building OPR  
A tool to set policy for future efforts

• To institutionalize administration policy into the future

• To set policy that can carry on through staff turnover

• As a means of setting mandatory minimum performance standards 
across multiple City Departments for new construction and 
renovation of existing City owned facilities.

• Intended to be a living document to be revised as technology and 
code minimums evolve over time.



Duluth Building OPR
From development to adoption

• Endorsed by the Duluth Energy Plan Commission

• Approved and Accepted by Mayor and Chief Administrative Officer

• Being introduced for implementation across City Departments



Duluth Building OPR
Major Elements

• insulation and building envelope 

• windows 

• HVAC equipment and controls 

• Commissioning

• water heating

• building controls 

• plumbing fixtures

• flexible fuel systems

• lighting and controls 

• Premium efficiency electrical components and appliances



Duluth Building OPR
Future Evolution
• To be reviewed, and updated, periodically by staff, Energy Plan 

Commission and Administration

• Policies are intended to stay ahead of code minimums and common 
practice

• New technologies and methods will be evaluated for proven 
performance, cost effectiveness and reliability before inclusion



Duluth Building OPR
Some potential future additions to process

• Selection criteria for projects on City owned building projects
• Stiffer requirements for training and certifications

• Architects, engineers, contractors, consultants

• High emphasis on relevant experience and certifications in scoring proposals 
and bids

• Standing contract with Building Performance Consultant as Owners 
Representative from concept, through design and construction



Refer to the handout

• Let’s walk through this together!


