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The University of Minnesota Crookstons Land Acknowledgement

This is to be read in its entirety to honor past, present, and future contributions of Indigenous people.

We acknowledge that we gather as the University of Minnesota Crookston on the traditional land and water of the
Anishinaabe and Dakota people, past and present, and we honor with gratitude the land itself and the people who have
served as caretakers of Mother Earth throughout the generations.

We acknowledge the genocide and systems of oppression that have deprived Indigenous people of their lands and we
honor and respect the diverse and beautiful peoples still connected to this land. We recognize the many contributions
Native nations have made as the spiritual and physical caretakers of this land. We acknowledge the histories and cultural
traditions that make this ceded and treaty lands special, and celebrate the talents and gi s of Indigenous populations of
our region.

With this land acknowledgement we a rm the inherent sovereignty of Native nations. We strive to hold our university
accountable to Indigenous peoples and pledge to support and advocate for their welfare. The University of Minnesota
Crookston stands with the community members of Native nations and commits to building relationships with the
American Indian communities through partnerships, academic pursuits, historical recognitions, and recruitment e orts to
further our commitment to promoting diversity, and to create an equitable and inclusive future for this region.

Adopted March 2023 by the University of Minnesota Crookston
h ps.//crk.umn.edu/land-acknowledgement
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Executive Summary




Executive Summary

Climate change is one of the greatest challenges of
the 21Ist century and impacts people, communities,
and ecosystems both locally and globally. The
University of Minnesota Crookston Climate Action
Plan (CAP) is a road map to address climate change
through strategic mitigation and adaptation in
alignment with the campus mission, goals, and
objectives. The CAP charts the course to reduce
campus greenhouse gas (GHG) emissions by 54% by
2034 compared to 2023 levels and achieve carbon
neutrality by 2050.

The CAP was developed in tandem with the
Campus Plan to address intrinsically linked strategic
goals stated in MPact 2025 Systemwide Strategic
Plan. Together, the CAP and the Campus Plan
advance MPact 2025 s commitments to build a fully
sustainable future and to develop a comprehensive
long-range capital facilities and landholding strategy.

Greenhouse Gas Reduction Targets

The University of Minnesotas commitment to
achieving carbon neutrality by 2050 or sooner

was made in 2008 when the University joined

the American College and University Presidents
Climate Commitment (ACUPCC), now known as
the Second Nature Carbon Commitment. This
Plan has reduction targets for 2034 and 2050, and
primarily focuses on reducing GHG emissions from
the largest sources: the fuels and technologies used
for generating campus heating, cooling, electricity,
and transportation.
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54% GHG Emissions Reduction by 2034

Install solar on campus and eliminate fossil fuel usage for heating, while the electric
utility progresses on providing carbon-free electricity.

Reduce energy demand by installing conservation measures across campus.

Encourage commuters to carpool and work with partners to expand sustainable
transportation options, such as transit and electric vehicle charging.

& O

Establish a charging hub and transition vehicles and equipment to electric or
lower-carbon options for campus operations.

Create a systemwide mission-driven carbon o sets program for University
sponsored travel.

¥

Emissions Reduction Strategies 2034-2050

Utility meets the state regulation to provide 100% carbon-free electricity
Make sustainable commuting the easy choice

All-electric campus vehicle and equipment eet

Purchase carbon o sets and ights using sustainable aviation fuel

MCTCO2e refers to metric tons of carbon dioxide equivalent. The unit "CO2e" represents
an amount of a GHG whose atmospheric impact has been standardized to that of one unit
mass of carbon dioxide (CO2), based on the global warming potential (GWP) of the gas.

Greenhouse gas emissions (GHG) and carbon are o en used interchangeably, but they
are di erent. GHG emissions are the gases released into the atmosphere that contribute
heat (the GHG e ect and global warming). Carbon emissions are a signi cant contributor to
GHGs. Other contributing gases are methane, nitrous oxide, and uorinated gases.



Climate Change Projections for
Polk County

Climate modeling for the next thirty years for
Northwest Minnesota shows fewer days below
freezing and more days above 90 F. Average annual
precipitation in Northwest Minnesota is projected
to remain relatively constant or slightly increase,
which is similar to the statewide projections. The
timing and intensity of precipitation is expected to
shi with we er springs, drier summers, heavier rain
events, and longer dry spells without measurable
rainfall.! The CAP identi es the following adaptation
and resiliency measures to respond to the projected
change in climate;

Adaptation Measures

Community

Educate the community about climate change
and climate risks.

Encourage and incentivize faculty members to
conduct research climate solutions speci c to
Northwest Minnesota.

Identify and provide for the needs of the
populations most vulnerable to climate change
risks.

Ensure the campus community is appropriately
informed of available physical and mental
health care.

Address campus resilience in campus safety
and emergency management plans, including
o ering shelter to the larger Crookston
community.

Prioritize eld projects that serve
environmental justice neighborhoods and
communities.

Identify campus location to expand the food
pantry and locate the free store.

1 h ps://climate.umn.edu/climate-change-northwest-minnesota

Figure 1: Average Number
of Days Per Year When
the Daily High Exceeds
90 F.

Source: University of
Minnesota Climate Action
Partnership. (2023b.). As
modi ed from University

of Wisconsin Probabilistic
Downscaling v2.0. | David
Lorenz and the Nelson
Institute Center for Climatic
Research. h ps://climate.
umn.edu/our-changing-
climate/extreme-events

Environment

Historical (1981-2010)

Universisy of Minnesata Climate Adaptation Partnership
climate.umn_edu/climate-data

Plant climate adaptive trees and vegetation.

Design stormwater management capacity for

future needs.

Reduce water consumption on campus.

Reduce the volume of waste generated
on campus through strategies for smart
procurement, recycling, and composting.

Infrastructure

Incorporate climate projections into the design
of campus buildings and infrastructure.

Partner within the region to increase use and
access of public transportation in general and
to provide for the campus commuting needs.

Develop an understanding of, and plan for, grid
capacity and conditions in partnership with the

electric utility.

Be energy e cient in building design and

operation.

Establish back-up energy sources prioritizing

critical functions.

Install air conditioning systems in buildings that
are regularly used in the summer months.

RCP 4.5 fIntermediate Emissions

Days per Year

i,

Mid Century(2041-2060)

Mid Century(2041-2060)
RCP B.5/High Emissions

= @

Implementation Partnership

During the planning process, common themes

and cross-cu ing initiatives emerged as critical
components to achieving mitigation and adaptation
goals and strategies of U of M Crookstons Climate
Action Plan. The cross-cu ing initiatives highlight
how cultural, structural, and systemic changes will
be necessary to go beyond the current status quo
or business as usual.

U of M Crookston and the UMN s Systemwide
O ce of Sustainability will partner to prioritize
immediate term actions, build a culture of
sustainability, increase capacity on campus,
coordinate partnerships and develop nancial
strategies to advance implementation.
Implementation will also be advanced through
University leadership e orts, such as securing
funding for capital and operational investments
identi ed in the Plan.
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Decarbonization & Resilience Framework Energy conservation
measures across

campus
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Decarbonization & Resilience
Strategies on Campus
Detailed strategies to support emissions reduction

and resilience on campus are included in Chapters
2 and 3. Highlights of the plan are illustrated above,

and include:
on-site solar energy,
electric boilers,
thermal energy storage,
biodiverse wind breaks, and;
energy conservation measures in all buildings.
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Above: U of M Crookston’s hands-on learning approach o en brings students, like this biology course, outside into the eld.
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Campus and Climate
Action at University
of Minnesota
Crookston

A Systems Approach

The University of Minnesota System is developing
an integrated set of Campus and Climate Action
Plans to align the future of each campus with
systemwide goals. The coordinated plans will ensure
alignment between physical place-based changes
and climate action commitments at all campuses.
The purpose of each set of plans is to develop
consensus around a shared vision for the future

of the campus and to identify actionable steps for
supporting its mission and goals.

Each campus of the University of Minnesota
System plays a pivotal role in ful lling the mission
of the University; advancing learning, research,
and outreach throughout Minnesota. Each has

its own unique identity, valued by students,
faculty, sta , and the surrounding community. This
integrated planning e ort provides each campus
with a framework for future decision-making

and implementation to support each individual
campuses’ needs while advancing goals identi ed in
the systemwide strategic plan, MPact 2025.
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Planning Process

The University of Minnesota Crookstons
coordinated Campus and Climate Action Plans
articulate a vision and key recommendations

that support the campuss mission and achieve
systemwide climate action goals over the near- and
long-term: ten years and thirty years, respectively.
The Plans work in tandem to achieve their goals.
For more information about the planning process,
please refer to the Campus Plan.

Plan Drivers

The systemwide strategic plan, MPact 2025, is

a planning resource common to all of the UMN
System campuses, and outlines a vision for the
future of the University as a whole. Additional
drivers, which inform each campus plan, include
campus-level strategic plans, preceding planning
studies, community stakeholder input, and the
unique set of conditions at each campus. The key
drivers that inform the Climate Action Plan are
described in this section.

Systemwide Strategic Plan:
MPact 2025

The Campus Plan and the Climate Action Plan
advance the systemwide strategic plan, MPact 2025,
through developing a comprehensive long-range
capital facilities and landholding strategy to drive
strategic growth (Commitment 5, Action Items 5.3)
and a climate action plan to contribute to building

a fully sustainable future (Commitment 2, Action
Items 3.2). Many of the recommendations in both
plans embody other commitments outlined in the
MPACT 2025 plan, such as:

Student Success

Students are more likely to succeed when campus
programming improves their personal resiliency
through enhancing access to basic needs.
Employers also increasingly expect graduates to be
well-versed in emerging trends and technologies,
including sustainability and climate action.
Students gain these skills when a campus culture
of sustainability is evident throughout teaching,
research, and campus life experiences.

Discovery, Innovation, & Impact

The CAP prioritizes strategies and technologies
that can serve as a model, such as the installation
of electric boilers and thermal energy storage.
Partnerships with faculty, extension, and regional
partners will help research, trial, and disseminate
information about climate change solutions speci ¢
to Northwest Minnesota.

MNtersections

The ambition of this Plan demonstrates state and
worldwide leadership in sustainability through
establishing a pathway to carbon neutrality and
commitment to climate resiliency as a place-based
institution.

Community & Belonging

The U of M Crookston campus has focused on
developing a culture of sustainability in alignment
with the United Nations Sustainable Development
Goals (SDGs) that is further supported through the
CAP. SDGs incorporate values of equity, diversity,
and inclusion.

Fiscal Stewardship

The CAP provides near-term and long-term
strategies for optimizing building usage and energy
e ciency that have both scal and sustainability
bene ts. University resource strengths and
constraints were considered in the selection of
strategies to reach carbon neutrality.



Board of Regents Systemwide
Planning Principles

The Board of Regents established campus planning
principles (2021) to ensure the e ectiveness of
campus plans and are used by the Regents in review
and approval of campus plans. These include:

Establish a sustainable vision of how the
physical se ing of each campus will embody its
distinctive history, mission, and future.

Create an inclusive and welcoming experience
for the increasingly diverse range of people
who come to campus.

Optimize existing physical assets to facilitate
exible and innovative solutions toward an
enduring future.

Consider the cost of a endance, investment,
and operations when planning for each
campuss future.

Integrate each campuss master plan with the
Systemwide Strategic Plan.

Ensure an inclusive, accountable, and
forward-looking process for developing and
implementing the Campus Plan.?

2 The full text is available at h ps://regents.umn.edu/february-
2021-board-regents-meeting

Campus Community Input

The Campus and Climate Action Plans were
developed through a rich engagement process that
solicited regular input from an advisory commi ee,
faculty, sta , and students through interviews, open
houses, and map-based data collection activities.
The engagement process focused discussion on a
near-term and long-term horizon. Updates to the
plans will occur approximately every ten years

to describe and provide for shi ing needs and
priorities for the U of M Crookston campus.

An advisory commi ee comprised of student
representatives, faculty, and sta convened on

a regular basis with the planning team to review
the planning scope, to advise on engagement and
communications plans, to discuss ndings, and to
comment on dra recommendations. Commi ee
members also a ended on-campus engagement
events to help the planning team gather feedback
from the campus community.

The CAP convened an energy decarbonization
technical advisory group comprised of systemwide
and campus sustainability sta , campus facilities
management, and technical experts from the UMN
energy management team to brainstorm, prioritize,
vet, and select preferred pathways to carbon
neutrality for campus heating and electricity.

Right: Students, sta , and faculty
joined various open houses

and focus groups to share their
perspective on the plan direction
and dra materials.
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University of Minnesota Crookston
Mission, Vision, and Values

The mission, vision, and value statements were
endorsed by the U of M Crookston Campus
Assembly on March 21, 2024.

Mission

The University of Minnesota Crookston delivers
educational programs that build upon a broad
academic foundation, combine theory and practice
in a technologically rich environment. We prepare
students for career success, advanced study, and
engaged citizenship in a diverse world. We integrate
teaching and learning, research and scholarly work,
and outreach and engagement to serve the public
good.

Vision
Envision a University of Minnesota Crookston that
ful lls a modern land grant mission by ensuring

we are passionate about learning and discovery to
serve the public good. We will achieve this vision by:

Creating and being leaders who are ethical and
innovative, culturally and globally competent,
and commi ed to engagement in their
communities.

Connecting all students on campus and
online to each other, the campus, faculty, sta ,
alumni, and community.

Conducting research and scholarly work that
enhance learning and bene t the region and
beyond.

Cultivating a spirit of U of M Crookston Golden
Eagle pride.
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Values

Student Success: Realizing individual potential
through intentional investment in students
using high impact practices.

Diversity: Embracing the richness and value of
individual di erences, identities, ideas, beliefs,
cultures, and communities.

Leadership: Fostering a culture of collaborative
leadership at all levels embodying integrity,
honesty, fairness, and respect.

Community: Building engaged relationships for
the bene tof all.

Innovation: Promoting discovery and problem
solving through creative and critical thinking,
research, and scholarly work.

Sustainability: Balancing the environmental,
economic, and societal needs of the present,
while safeguarding a vibrant future.

Quality: Using evidence, data, and best
practices to improve academic programs,
student support and services, and business and
operational processes.

Working Towards
Environmental Justice

Black, Indigenous and other people

of color (BIPOC) and low income
communities disproportionately bear
the burdens of environmental pollution
and climate change. The CAP will lead to
reducing carbon emissions and other air
pollutants that negatively impact human
and environmental health near census
tracts identi ed as environmental justice
areas of concern by the Minnesota
Pollution Control Agency, including the
agency s recognition that much of the
City of Crookston is categorized as a
low income census track. While the
CAP s implementation is important,
much work remains to be done. As such,
environmental justice is an enduring
University concern.



Climate and Sustainability
Commitments
Sustainability and climate action is integral to the

University of Minnesota’s mission. Institutionally,
this work is founded on the Board of Regents

Sustainability and Energy E ciency Policy from 2004.

The University also signed the American College
and University Presidents Climate Commitment
(ACUPCC), now known as the Second Nature
Carbon Commitment, in 2008 to achieve carbon
neutrality by 2050 or sooner. More recently the
University renewed sustainability as a priority as
articulated in MPact 2025 through the Build a Fully
Sustainable Future commitment.

Climate Action Precedents

This Plan is an update to the Action Plan for Climate
Neutrality and Sustainability at the U of M Crookston
(2010).% The 2010 Plan called for carbon neutrality by
2030. Although the campus is not on track to reach
this target, important steps have been taken and
many strategies remain relevant moving forward:

Strategies Implemented Since 2010

Installed LED lights in several campus buildings.
Installed solar array on the Wellness Center.

Completed feasibility study to decarbonize the
heating system.

Installed an electric vehicle charger on campus.

Promoted plant-based and low-impact food
choices in the dining hall.

Established campus waste diversion programs
through selected composting, reuse, and
recycling initiatives.

Encouraged and cataloged research across the
Sustainable Development Goals and recognized
as a top performer in this area.

3 h ps//erkumn.edu/sites/crkumn.edu/ les/2022-03/u-of-m-
crookston-climate-neutrality-and-sustainability-action-plan.pdf

Engaged the campus community through a
variety of events, communications, internships.

Established a Green O ce program.

O ered on-campus and online course 0 erings
and created an online sustainability minor.

New and Enhanced Strategies to Implement

Invest comprehensively in energy conservation.

Expand bus service, encourage carpooling, and
transition to a cleaner eet.

Develop a be er understanding of the
opportunities and bene ts of increasing the
purchase of food from local sources.

Expand campus waste diversion.

Expand faculty and student research related to
sustainability and climate change.

Regularly communicate sustainability progress
within the University and to external audiences.

Expand the campus community engagement with
sustainability experts outside of the University
system.

Integrate sustainability into campus policy, plans,
and procedures.

Climate Change in Minnesota

Climate modeling shows that Minnesota will
experience warmer and we er spring and winter
seasons, an increase in annual average temperatures,
more extreme storms with intense ooding,
alterations to ecosystems, destruction or accelerated
deterioration of property, new and exaggerated
challenges to public health and reduced agricultural
yield.* In Northwest Minnesota, the average annual
temperature is projected to increase by 4.0-4.7 F,
and the average annual precipitation is projected

to increase up to L inch by mid-century, depending
on the emissions scenario.® For more information on
climate change projections, see Chapter 3.

4 h ps://climate.umn.edu/
5 h ps://climate.umn.edu/climate-change-northwest-minnesota

Minnesota Executive Order 19-37 created the

states Climate Change Subcabinet and Governors
Advisory Council on Climate Change, charging them
with the responsibility to coordinate state e orts to
mitigate climate change and advance resiliency. The
Subcabinet and Advisory Council led the creation of
the Minnesota Climate Framework. The Framework
sets a vision to address and prepare for climate
change and meet the state’s carbon neutrality by 2050
commitment.®

Planning Principles

These principles re ect the University of Minnesota
Crookston’s values and contributions of the campus
community during the planning process. They are
intended to guide investment in the campus over the
near- and long-term. In alignment with systemwide
goals, they will be used as tools to maintain a growing,
thriving campus.

Optimize campus assets in the service of broader
e orts, such as implementing the climate action
plan, responding to changing pedagogy, and
improving the student experience.

Celebrate the unique place and culture of U of

M Crookston by fostering an environment that
supports interaction and inclusion, connections to
the land, and changing technology.

Invest in campus facilities responsibly to allow
the campus community to ourish and serve as a
resource to the region.

Respect current physical campus organization,
while responding to evolving physical needs.

Take advantage of opportunities to develop
partnerships within and outside of the U of M
Crookston community to provide mutual bene ts.

6 h ps:.//climate.state.mn.us/minnesotas-climate-action-framework
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Categorizing U of M
Crookston Greenhouse Greenhouse Gases

Gas Emissions
U of M Crookston rst reported campus GHG chs
emissions in 2009 and started reporting annually in

perﬂuorocarbons

carbon dioxide

2018. Emissions have remained relatively constant nitrous oxide

during this term. Year-to-year di erences can be methare hydrofluorocarbons sulfur hexafluoride
a ributed to seasonal weather extremes, changes
in accounting methodology, on-campus population

changes, and the consistency of data quality. With ?;SEEE‘C?
the issuance of this Plan, U of M Crookston renews
its commitment to accurate and complete annual
accounting of campus GHG emissions relating to:
Scope 1 - Emissions from sources controlled or Q

P : . transportation Scope 3
owned by an organization u and distribution INDIRECT

i . . B0 o chased
Heating and other onsite combustion - v Plocticiy* ot plake u 9‘
. . purchase '00ds
University eet i Scope 3 . irveatments
. - . . INDIRECT
Fugitive emissions (refrigerants, chemicals, @ LRt T
animals, fertilizers, other de minimis sources) 0 Sl
fuel and energy University franchises
L related activities facilities® v
Scope 2 - Emissions from the purchase of energy leased assets use ct,]rsola t?.)
‘-. products
Purchased electl’icity capital ?ﬂ m l;’:ﬂ:ﬁ;‘j{z{ leased assets
goods commuting” A7 sold products
Scope 3 - Emissions associated with assets that are 5 'u-n' Vo
i 1 t tati
not owned or controlled by the reporting entity andairbution  wamq  Universty
generated in travel

Commuting operations

University sponsored travel
In the future, the University will evaluate if UPSTREAM ACTIVITIES UNIVERSITY DOWNSTREAM ACTIVITIES
additional data can be collected across more
categories of emissions to expand its climate action
focus. * in scope for the Climate Action Plan

Figure 2: Emission scopes illustration.
Modi ed by UMN based on WRI/WBCSD Corporate Value Chain (Scope 3) Accounting and Reporting Standard (PDF), page 5 (h ps:/
ghgprotocol.org/sites/default/ les/standards/Corporate-Value-Chain-Accounting-Reporing-Standard_041613 2.pdf).
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U of M Crookston
Greenhouse Gas
Emissions

The University of Minnesota Crookston campus

covers 128 acres and has 724,357 gross square feet

of buildings. The Northwest Research and Outreach
Center (NWROC) is adjacent to the campus, but

is largely out of the planning scope. One NWROC
building is heated with steam from the campus's district
system and therefore is accounted for as part of the

U of M Crookston Scope | emissions. All of NWROC s
electrical consumption is also accounted for in the
Scope 2 emissions.

Total GHG emissions for the U of M Crookston campus
in 2023 was approximately 11,556 MTCO2e. The
campus's coal- red heat plant accounted for over 50%
of emissions. See Figure 3 for more details.

The Path to Carbon Neutrality

The CAP outlines U of M Crookstons path to eliminating
its GHG emissions, marking near- and long-term
emissions reduction goals U of M Crookston will
eliminate 54% of its GHG emissions (compared to FY23)
in the next decade and all GHG emissions by 2050.

Purchased electricity

Heating

Natural gas

University sponsored travel

University eet

Commuting

Refrigerants, chemicals, and other de minimis sources

i Reduction from baseline year (FY23)

H 1l N N

Campus Emissions (MTCO2e)

Purchased Electricity

Refrigerants, Chemicals, and
other De Minimis Sources, 2%

\

University Fleet
Natu 2%}(! Gas [ l%y

University Sponsored Travel
7%

Commuting
9%

29%

Figure 3: FY2023 U of M Crookston estimated GHG emissions by source.
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Figure 4: U of M Crookston emissions reduction goals following the CAP path to carbon neutrality.

Chapter 2: Carbon Mitigation | 19



Near-term (2024-2034)

In the next decade, today s inventoried GHG
emissions will be reduced from approximately 11,556
MTCO2e/yr to 5,321 MTCO2e/yr.

Next Generation Heating and
Energy Systems

The fossil fuels that heat campus buildings coal,
natural gas, propane and electricity are the major
sources of U of M Crookstons GHG emissions. The
transition to a new electric steam district heating
system is planned for the near-term resulting in

an net emissions reduction of 5,311 MTCO2e (59%
reduction in coal and electricity emissions excluding
energy conservation measures [ECMs]). The CAP
assumes that the electric utility will progress
towards providing clean electricity and 1 megawa
of solar energy will be installed on campus.

Building Energy Demand

Every building on campus represents an opportunity
to pursue energy conservation measures. Buildings
undergoing upgrades and major renovations will be
candidates for greater demand reductions, but all
buildings will receive a limited level of intervention.
At the 2023 electricity and heating GHG emission
factors, ECMs would reduce annual GHG emissions
by 1,326 MTCO2e per year.
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University Fleet

U of M Crookston will complete an electric vehicle
charging assessment in partnership with NWROC

to support electri cation of both eetsto ba ery
electric (BEV) and plug-in hybrid vehicles (PHEV).
Based on this assessment, U of M Crookston

will consider the need for a buildout of a new or
renovated storage garage to support electri cation
of the eet. Replacing vehicles with BEVs or PHEVs
alongside right-sizing vehicles and strategically
maintaining and reassigning vehicles will help
support the near- and long-term emission targets.
Lastly, much of U of M Crookston’s fuel usage comes
from o -road vehicles and lawn equipment, which
will transition to electric models. A er implementing
these recommendations, U of M Crookston aims to
reduce emissions from fuel usage by 50% by 2034.

University Sponsored Travel

U of M Crookston will promote more sustainable
modes of transportation and other carbon-reducing
travel strategies when possible, and procure quality
carbon o sets. The illustrations in the Plan depict a
10% decrease in air travel emissions.

Campus Commuting

Given the geographic location and climate of the
campus, driving is predicted to remain a consistent
way that students and employees will commute

to campus. Given this, U of M Crookston can
encourage drivers to adopt electric vehicles
through investing in charging on campus and
providing educational materials. Opportunities also
exist to expand the campuss existing partnership
with the Tri-Valley Heartland Express to provide
regularly scheduled routes from typical student and
employee housing apartments and Grand Forks.
Carpool education and matching, especially for
students, may reduce the number of commuters
traveling alone and drive down emissions. The
extension and improvements of bike trails to
campus in partnership with the City, may increase
walking and biking in the near-term. The Plan sets
a target to reduce commuting emissions by 25% by
2034 through the strategies described above.

Livestock, Agricultural Practices,
Fugitive Emissions and De Minimis
Sources

U of M Crookston will explore innovative solutions
to address emissions from livestock and agricultural
practices. In following federal guidance and
regulations, U of M Crookston will reduce emissions
from refrigerants and other fugitive or de minimis
sources. This will require new systems of GHG
accounting.



Energy conservation

Near-term Recommendations
measures across
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Long-term (2034-2050)

By 2050, the GHG emissions that are currently
inventoried will be fully eliminated.

Next Generation Heating and
Energy Systems

Evergreen Hall, Heritage Hall, and Production
Horticulture will transition from natural gas
heating to being entirely supported by electricity
to produce heat. Technologies such as air-source
heat pumps, electric boilers and/or ground source
heat pumps will be installed to ensure that these
buildings are optimally e cient in their electricity
use. They will be served by low temperature hot
water. Centennial Hall will be upgraded from
electric baseboard heat to one of these more

e cient technologies.

U of M Crookston will continue operating its all
electric heating plant. Campus electricity use in
total (heating plant, load growth, building and site
plug load, demand from independently heated
buildings, air conditioning) will transition from 2,337
MTCO2e at the end of the near-term, to zero as

O er Tail Power Company will generate all of its
electricity from renewable sources.

Building Energy Demand

The Campus Plan discusses the potential for two
new campus buildings: a eld house and a residence
hall. These will be designed to meet or exceed a net
zero operating target as de ned by the Minnesota
Buildings, Benchmarks, and Beyond (B3) Guidelines
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and Sustainable Building 2030 Energy Standards
(SB2030). To reach this target, the new buildings will
be highly energy e cient and will source renewable
energy on campus, likely through roo op solar
installations.

The Campus Plan identi es opportunities for right-
sizing the total square footage of the campus a er a
more detailed space allocation study is completed
and implemented. In response, the Campus Plan
identi es Hill Hall and Skyberg Hall as potential
buildings for removal that would represent a GHG
emissions reduction of approximately 482 MTCO2e
from the reference case accounting.’

University Fleet

U of M Crookston will continue to purchase electric
vehicle options for the eet, expanding adoption

of electric vehicles for medium and heavy-duty
vehicles. With that, it will expand electric vehicle
charging on campus as needed to accommodate
growing charging demands. The long-term goal is to
fully electrify the eet. With the electricity supply
assumed to be 100% carbon free in 2040, an all-
electric eet can be considered decarbonized past
that milestone.

University Sponsored Travel

U of M Crookston will promote more sustainable
modes of transit and other carbon-reducing
travel strategies, virtual meetings when possible,
and procurement of high quality carbon o sets.

7 Because this is a potential move to be decided on at a later
date, it is not assumed to occur in the GHG accounting of this
Plan.

Sustainable aviation fuel (SAF) and other
technologies may be more available and ights
utilizing these will be preferred. The University will
convene a working group to make recommendations
on the a ributes and appropriate use of 0 sets, to
address travel emissions. The carbon o0 set program
will be mission-aligned.

Campus Commuting

The Plan assumes that by 2050 all commuters

will drive an electric vehicle or use a sustainable
form of transportation. This will require continued
investment into electric vehicle charging and
support and education on the transition away
from fossil fuel powered vehicles. If these targets
are not achieved, U of M Crookston will consider
alternatives, such as high quality carbon o sets.

Livestock, Agricultural Practices,
Fugitive Emissions and De Minimis
Sources

As the campus expands its expertise in accounting
for its GHG emissions and the mitigation programs
that correspond to it, the campus will eliminate
GHG emissions associated with fugitive emissions
and other de minimis sources.
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i support across campus.
met elsewhere through renovation. Build new energy e _cient housing that pp p!

mirrors Heritage Hall as needed to
match demand.
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Energy Systems

This section describes the decision-making process
used to identify energy decarbonization strategies
and describes the outcomes in more detail.

Establishing Next Generation
Heating and Electric Systems

Energy emissions account for over 80% of U of

M Crookstons GHG pro le by burning fossil

fuels to heat and provide electricity to campus.
Buildings on campus are primarily heated through
a district system that delivers heat through a
steam distribution network fueled by a coal power
plant. The plant is in inferior condition and the
campus is challenged to nd quali ed operators.
Buildings heated independently use natural gas
and electricity. This Plans aim is to identify carbon
neutral fuel sources for heating and electricity
systems and to reduce energy demand.

The energy decarbonization technical advisory
group was engaged in the decision-making process
to determine pathways for eliminating emissions
associated with campus heating, pursuing on-
campus renewables, and reducing energy demand.
The technical advisory group established criteria to
screen alternative fuel sources, technologies, and
approaches to reduce and eliminate GHG emissions
associated with energy.

Technologies and strategies were screened for:
reliability, contribution to resilience, exibility
to incorporate emerging technologies, ability to
provide for campus growth and development,
su cient land availability, reasonable
operations and maintenance responsibility, and
eligibility for external funding.

Fuel sources were screened for: current and
future availability, and reasonable operations
and maintenance responsibilities.
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Above: A diagram of the campus heating system. Electricity from on- and o -campus renewable sources, as well as the
grid, will power electric boilers supported by a thermal energy storage plant. Steam heat generated by the electric

boilers will travel through the existing campus steam infrastructure to all buildings on the campus steam loop. Any new
buildings, or buildings not connected to the campus loop, will be heated with air-source or ground-source heat pumps.



Clean Utility Electricity for the
Campus

Minnesota Senate File 4 of the 93rd Legislature 12,000

(2023-2024) requires electric utilities to provide
100% clean electricity by 2040. The law drives
investments to ensure that the state will be served
by reliable, a ordable, and safe energy resources.
The CAP process assumed that the campuss local
utility, O er Tail Power Company, would meet this
regulatory requirement, which would provide the
region with a carbon free fuel source. At this writing,
O er Tail Power has not published a schedule or
details for compliance.
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Reference Case

Campus Emissions (MTCO2e)

2,000
To evaluate carbon mitigation strategies, the
energy decarbonization technical advisory group
compared potential emissions reductions to a
reference case or business as usual scenario.
The reference case presents the emissions that
would be generated if the campus continued with .
its existing systems (assumed to be replaced in- [ Purchased electricity B university eet

kind to avoid system failure). Both the reference [l Heating (on-site combustion) I commuting

case and the decarbonization pathways re ected || Natural gas Bl Refrigerants, chemicals, and other de minimis sources
changes in building square footage and type, as [l university sponsored travel { | Reduction from the baseline year (FY23)

illustrated in the Campus Plan, and the assumption
that the electric utility will make progress towards
meeting the carbon free electricity target. Note,
the reference case carries forward the current
estimated emissions for the University Fleet,
University Sponsored Travel, Commuting, and
Livestock, Agricultural Practices, Fugitive Emissions
and De Minimis Sources.

FY23 2034 2050

Figure 5: Reference case: This is a look at GHG emissions with a "business as usual" approach. The reduction
in emissions accounts for the electric utility meeting state regulations to be carbon free by 2040.

8 The CAP uses the campus GHG emissions accounting to
represent current data. When modeling the reference case and
its alternatives the CAP generates a regression based model
from historical data and estimates the electricity GHG emissions
factor. The result is utility . This result is a slightly lower set of
GHG emissions for the campus. For simplicity and transparency,
this CAP reports on the published set of data: FY2023.
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Campus Heating System
Decarbonization Pathways

The following fuels and technologies were screened
and considered by the energy decarbonization
technical advisory group to replace existing heating
systems on campus: combustion of biofuels,
combustion of renewable natural gas, combined
heat and power, electric/electrode (resistance),
compound dynamic displacement heat pumps,
positive displacement heat pumps, building exhaust
recovery, air source heat pumps, low temperature
geothermal, thermal storage (hot or cold water),
and high temperature thermal energy storage

(TES). These were then organized into logical
combinations of fuels, technologies and approaches.
Three approaches were selected for detailed study
and are presented as follows.

Above: High-temperature thermal energy storage system works like
aheatba eryand increases the e ciency of electric heat plants.
Image courtesy of Rondo Energy.
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Option1

Option 1 was a relatively simple approach to
electrifying the existing district steam system. Steam
electri cation would be accomplished with electric/
electrode (resistance) boilers, high temperature TES
and using a carbon neutral fuel as a back-up source
for peak winter conditions and in an emergency
(interruption of electricity to the campus).

Option 2

Option 2 was a combined heating and cooling
system that would replace steam with low
temperature hot water and implement a campus
chilled water system by installing a combination

of central water-to-water heat pumps, low-
temperature geothermal, electric/electrode
(resistance) boilers, building exhaust heat recovery,
disabled economizers, hot water TES, and cooling
towers.

Option 3

Option 3 was a decentralized approach that would
electrify the heating system at each individual
building and abandon the use of a district system.

Choosing a Solution

Each option assumed the pursuit of on-campus
renewable energy and building energy demand
reduction, but none of the options are reliant

upon these strategies. Discussion with the energy
decarbonization technical advisory group included
a comparison of the options to one another and the
reference case, which focused on life cycle costs,
emissions over the near- and long-term, annual
emissions, maintenance, ease of operations, campus
impact and resiliency.

Ultimately, the technical advisory group selected
Option 1 to retire the campus coal plant and

continue to use the campus-wide steam distribution
infrastructure. Coal boilers will be replaced

with electric steam boilers coupled with a high
temperature TES unit. With the electricity grid
assumed to be carbon free by 2040, electrifying
the steam system will eliminate emissions
associated with district heating. Operating electric
resistance assets, while nearly 100% e cient (an
improvement over fossil fuel combustion systems
which are 70-85% e cient) can be expensive to
operate. Electricity iso en three to ve times more
expensive per unit of energy than fossil fuels.

However, the high temperature TES can help
stabilize fuel costs. U of M Crookston will explore
petitioning the electric utility to shi  from a
standard demand charge to a time-of-use rate
structure. O er Tail Power Company o ers a very
favorable time-of-use rate structure. The campus
TES will be key to accessing this rate structure as
high temperature TES uses high heat capacity media
such as sand, salts, or bricks to store heat at high
temperatures. During on-peak electricity periods,
the high temperature TES can be dispatched and
provide heat to campus without needing to run

the electric boilers. During 0 -peak times, the TES
can be recharged with electric resistance heaters
when electricity costs are low. In addition to
reducing electricity costs, the high temperature TES
serves as a resiliency asset. Should the power be
interrupted, the high temperature TES can provide
heat to campus until power is restored. High
temperature TES systems are viable, but unusual

at this scale. Installing one on campus would be a
signature investment for the system and a symbol of
its commitment to innovation in decarbonization.

Buildings heated independently Evergreen Hall,
Heritage Hall, Centennial Hall, and Production
Horticulture will continue to do so and will
leverage electri ed systems. Technologies such
as air-source heat pumps, electric boilers and/



or ground source heat pumps will be installed to
ensure that these buildings are optimally e cient
in their electricity use. The electri cation of these
buildings is slated to occur in the long-term and is
estimated to add 800,000 kilowa hours per year
of electricity usage to the campus.

The CAP is being immediately followed by an all-
University energy and utility plan to further study
the technical feasibility and details. For example,
the EUP will investigate if the electrical grid service
to campus needs to be upgraded and, if so, by what
date.

Building Energy Demand

U of M Crookston will reduce building energy
demand through investing in energy conservation
measures (ECMs). The optimal opportunity

to install ECMs is during upgrades to address
deferred maintenance and renovations to provide
for program use changes. The Plan recommends a
moderate level (generally, these are investments
with a payback of up to  een years) of investment
in energy conservation where the Campus Plan
calls for renovations (Dowell, Owen, Selvig, Lysaker,
UTOC, and McCall) and more limited energy
conservation investments elsewhere. Minimally,
energy conservation measures in every building
should include LED lighting, air sealing, upgraded
building controls, exhaust air heat recovery,
temperature setbacks, and retro-commissioning.
These investments will yield a 13% reduction in
heating energy consumption and 17% reduction

in building electricity consumption. At the 2023
electricity and heating GHG emission factors, these
ECMs would reduce annual GHG emissions by 1,326
MTCO2e/yr.

The Campus Plan identi es opportunities for right-
sizing the total square footage of the campus and
adding new buildings. The Campus Plan includes

options for decommissioning buildings if other
spaces are properly renovated and con gured.
Should Hill Hall and Skyberg be removed, that
would represent a GHG emissions reduction of
approximately 482 MTCO2e from the reference
case accounting. The Campus Plan also discusses
the potential for two new campus buildings: a eld
house and a residence hall. These will be designed
to meet or exceed a net zero operating target as
de ned by the Minnesota Buildings, Benchmarks,
and Beyond (B3) Guidelines and Sustainable
Building 2030 Energy Standards (SB2030). To reach
this target, the new buildings will be highly energy
e cient and will source renewable energy on
campus, likely through roo op solar installations.

Campus Electricity Generation

The campus has several locations to generate
renewable electricity via ground, roo op, and/or
parking lot canopy solar photovoltaic arrays. The
locations, as illustrated in the Decarbonization and
Resilience Framework in the Executive Summary,
equate to a full buildout capacity of 5,119 kilowa s
(kw), producing an estimated 6,220 megawa hours
(MWh) of electricity per year. This is equivalent

to 31% of the electricity consumption in 2050.
However, the CAP recommends and assumes the
build out of a 1.2 megawa system (of direct current
(DC) or L megawa of alternating current (AC))

to stay within the electric utility s allowable net
metering threshold. Renewable energy generation
that exceeds this threshold is possible if the
campus and its local electricity utility can reach

an agreement for the rate of electricity exported
from campus or if U of M Crookston can use all

the electricity generated on-campus. Reducing
greenhouse gas emissions through solar installations
has a near-term value that will decrease over time
as the electric utility transitions to 100% clean
energy. The enduring value of solar on campus is
energy independence, ensuring an energy supply at

a known cost, and creating a visible display of the
campus commitment to sustainability.

U of M Crookston is an unlikely candidate for

wind energy given typical wind siting proximity to
occupied buildings. However, U of M Crookston
might be able to pursue partnerships with NWROC
and/or neighbors to the campus to generate wind
energy o site but in close proximity to campus.®
Should the campus succeed in developing a wind
energy partnership at the scale of one of the
turbines located at the University of Minnesota
Morris, it would generate an additional 5,518 MWh
of electricity per year, assuming an operation at

a capacity factor of around 38%. As with solar
installations, the greening of the electricity grid
means that the value of wind energy in the long run
is one of energy security and cost control.

University Fleet

U of M Crookston maintains a 28 vehicle eet,
several o -road vehicles, and lawn equipment. The
eet accounts for approximately one percent ( 1%)
of the campuss total emissions (142 MTCO2e in
FY23). The on-road vehicles in use are gas-powered
and account for sixty percent (60%) of the eet
emissions. Diesel usage from o -road vehicles
and lawn equipment accounts for the remaining
forty percent (40%) of eet emissions. The eet
inventory is expected to remain relatively stable
in the near- and long-term. The rental eet use
is largely used to serve class eld trips, athletic
competitions, student club experiences, and
admissions. It accounts for 50% of all vehicle usage
and facilities and plant operations accounts for the
remaining vehicle use.

9 The scope of this study did not allow for exploration with

the electricity utility that serves the campus to establish the
extent to which it can generate its own electricity. This will be
accomplished through the University s Energy and Utility Plan,
which is scheduled to immediately follow issuance of this report
and explore the concepts presented in this Plan in greater detail.
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Assuming market advancement in the availability
and a ordability of electric vehicles (EVs) and an
advancing network of public charging stations on
state roads and highways, the campus will be able
to reduce its emissions from gasoline powered
vehicles by at least forty percent (40%) in the
near-term. U of M Crookstons advancement of this
goal depends on the availability of reputable and

a ordable vehicles in the market and manufacturers
meeting their stated targets for future production
of electric vehicle types. U of M Crookston aims to
reduce emissions from gasoline powered vehicles in
the near-term by:

replacing sedans, SUVs, and light duty vehicles
with ba ery-electric and plug-in hybrid models,

right-sizing vehicles, and;

strategically maintaining and reassigning vehicles
to delay purchase of gasoline powered vehicles
until a suitable and a ordable electric option is
available.

Rental pool vehicles are regularly used for trips that
currently exceed the range that a ba ery-electric
vehicle (BEV) may travel on a single charge. Plug-

in hybrid electric vehicles (PHEV) may provide
additional assurances for these vehicles until an

e cient charging network across the state is built
out. The rental pool will also maintain a mix of gas
and electric vehicles in the near-term.

To support electri cation of the eet, U of M
Crookston will complete an electric vehicle charging
assessment in partnership with NWROC to fully
understand future electrical demand of both eets
on the shared campus. Based on the results of

this analysis, the campus will consider if a new or
renovated garage(s) as a charging hub near the
current storage location/heating plant is needed.
Drivers and rental pool users will be provided
electric vehicle training and information about
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vehicle usage in winter, charging best practices, and
long-trip planning.

U of M Crookston will begin to replace diesel
powered o -road and lawn equipment with electric
options with the near-term goal of reducing diesel
fuel emissions by two-thirds. Combined with the
emissions reduction from on-road vehicles, U of M
Crookston will reduce emissions associated with
fuel usage by 50% by 2034.

University Sponsored Travel

The UMN system advances campus ability to
reduce GHG emissions associated with University
sponsored travel by:

Procuring carbon-free or sustainable
transportation modes,

Increasing utilization of carbon-reducing travel
strategies, and,;

Developing a program for purchasing high
quality carbon o sets with co-bene ts linked to
the type of travel.

In the near-term, travelers can use the University s
travel registration system to see the carbon impact
of the ight options they are considering and select
a lower emissions ight, such as purchasing a direct
ight. Other sustainable travel modes (i.e. trains)
may be possible depending upon the location
of travel. A systemwide commi ee will also be
formed to consider o set options related to the
type of travel that have additional co-bene ts. In
the long-term as airlines transition to sustainable
aviation fuels (SAF), ights from airlines adopting
and utilizing this technology will be prioritized. A
Greater MSP-led coalition of partners with the
State of Minnesota launched the rst large-scale
SAF hub in the Midwest in Minneapolis in 2023,
stating, SAF can reduce the lifecycle carbon

emissions of ying by more than 80 percent.
Multiple University of Minnesota researchers are
advancing this important work.

University sponsored air travel is estimated by

the UMN system to account for 7% of U of M
Crookstons current GHG emissions. The UMN
system has limited University sponsored travel
data and will improve records of sponsored air and
ground travel. This Plan assumes a 10% decrease

in air travel emissions in the near-term. Should the
campus maintain the same amount of air travel, this
will reduce associated GHG emissions from 850 to
765 MTCO2e per year.

Campus Commuting

Data generated through the CAP planning survey
estimates that U of M Crookstons commuting-
related GHG emissions is approximately 9% of
the total emissions. Currently, employees account
for approximately 30% of the campus population
and 50% of emissions because a greater number
of employees commute in fossil fuel powered

or internal combustion engines (ICE) and single-
occupancy vehicles (SOV) compared to students.
This calculation takes into account hybrid work and
learning as well as students living on campus.

At current commuting mode splits, or distribution
of how people travel, projected enrollment growth
has the potential to increase U of M Crookstons
emissions from commuting. To combat this, U of

M Crookston will focus on shi ing commuters
from fossil fuel powered or ICE and SOV to more
sustainable options - like carpooling, shu le buses,

and electric vehicles.

U of M Crookston will strive to reduce emissions
from commuting by 25% in the near-term

10 h ps://www.greatermsp.org/pages/saf/



by employing new programs and initiatives.
Recommendations to promote sustainable
commuting, include:

Invest in carpool education and matching,
especially for students.

Explore a partnership with Tri-Valley Heartland
Express for shu les for regularly scheduled
routes from typical student and employee
housing apartments and Grand Forks to campus.

Extend and improve bike trails into campus.
Supply EV chargers for visitors near Kiehle Hall.

Assess demand and growth for EV chargers for
residential students and commuters and develop
hubs, for example in parking lots near residential
buildings.

Increase training outreach to employees about
electric vehicles.

This target is also based on the following
assumptions:

Increase the percentage of students that live on
campus.

Hybrid work and learning for in-person
community remains relatively constant.

Small increase in walk/bike, which is likely to be
seasonal.

The bus/shu le increase is manageable within
one or two small transit buses.

Carpooling is likely to be the easiest mode shi
option for students.

Increases in the EV percentage in the near-term
for faculty and sta match the statewide target.

Livestock, Agricultural Practices,
Fugitive Emissions and De Minimis
Sources

Livestock and agricultural practices, such as
storage of manure, emit methane, nitrous oxide,
and carbon dioxide. The US EPA reports that each
cow generates between 154 and 264 pounds of
methane gas each year and that methane is more
than 28 times the potency of carbon dioxide as a
greenhouse gas. Innovation in agricultural practices,
some the subject of federal incentives, is expected
to accelerate the agricultural industry s practices
to limit these emissions. As the campus expands
its capacity to account for GHG emissions, it will
also focus on total emissions from animals and
agricultural practices.

Fugitive emissions are unintentional emissions from
pressurized containment such as appliances, storage
tanks, and piped systems, including refrigerants. The
Clean Air Act and the Montreal Protocol compel
phasing out use of refrigerants that are, or contain,
hydro uorocarbons. The US EPAs schedule is to
totally ban the use of hydro uorocarbons in 2030.
Alternative fuels that o er similar e ciency and
capacity are available. Fertilizers also generate
fugitive emissions and this is a particular concern
where fertilizers are used intensely, such as on an
agricultural campus.

With support from the University Systems

record keeping infrastructure, the campus will
expand GHG emissions accounting to include
refrigerants and to identify and account for other
de minimis sources. Federal guidance on refrigerant
replacements will be followed. Programs such as
green lab initiatives and procurement changes to
limit chemicals used in cleaning and in fertilizer
products will signi cantly mitigate the associated
emissions.
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Planning for Climate
Change

The Intergovernmental Panel on Climate Change
(IPCC) is the United Nations body for assessing
the science related to climate change. The IPCC
synthesizes the work of nearly 1,000 climate
scientists. IPCC reports are recognized as the
penultimate climate change data source and are
the basis for international and national policies

to mitigate climate change. The IPCC s Sixth
Assessment Report nds that human-induced
global warming is responsible for 2 F of warming
and documents the impacts of that change. Human-
generated GHG emissions, including carbon dioxide
and methane, are primary drivers of climate change
and thus are the focus of global and local activity to
reduce emissions.

Climate Modeling For
Polk County

Climate modeling for this Plan was sourced from
the University of Minnesotas Climate Adaptation
Partnerships CIiIMAT model, an interactive

online tool that provides highly localized climate
projections for Minnesota.! Climate models provide
projections for various annual trends and change
based upon di erent GHG emission scenarios. The
higher emissions scenarios result in greater changes
compared to the current climate. Polk County could
experience more extremely hot days, fewer days
below freezing or with snow cover, and a change

in seasonal precipitation with we er springs, drier
summers, heavier rain events, and longer dry spells
without measurable rainfall.

11 Liess, S. Roop, H.A., Twine, TE., Noe, R., Meyer, N., Fernandez,
A., Dolma, D., Gorman, J., Clark, S., Mosel, J., Farris, A., Hoppe,
B., Ne , P. 2023. Fine-scale Climate Projections over Minnesota
for the 2Ist Century. Prepared for the University of Minnesota
Climate Adaptation Partnership. V1 released October 2023.
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Climate Adaptation
Planning: U of M
Crookston and the City
of Crookston

The City of Crookstons concern to address

climate change is evidenced in the city s Population
Vulnerability Assessment and Climate Adaptation
Framework (2018) which shows the climate risk for
the campus to be limited as compared to other parts
of the city. Still, the reports adaptation measures

o er climate enhancements that can also bene t the
campus. These no regrets activities work to adapt
to and/or mitigate climate change and promote other
goals.

Adaptation and resilience measures for U of M
Crookston, many of which are also identi ed for the
City of Crookston include:

Community

Educate the community about climate change
and climate risks.

Encourage and incentivize faculty members to
conduct research that addresses climate change
solutions speci ¢ to Northwest Minnesota.

Identify and provide for the needs of the
populations most vulnerable to climate change
risks.

Ensure the campus community is appropriately
informed of available physical and mental health
care.

Address campus resilience in campus safety and
emergency management plans, including o ering
shelter to the larger Crookston community.

Prioritize eld projects that serve environmental
justice neighborhoods and communities.

Identify a campus location to expand the food
pantry and to locate the free store.

Environment

Plant climate adaptive trees and other
vegetation.

Design stormwater management capacity for
future needs.

Reduce water consumption on campus.

Reduce the volume of waste generated
on campus through strategies for smart
procurement, recycling and composting.

Infrastructure

Incorporate climate projections into the design
of campus buildings and infrastructure.

Partner within the region to increase use and
access of public transportation in general and
to provide for the campus commuting needs.

Develop an understanding of, and plan for, grid
capacity and conditions in partnership with the
electric utility.

Be energy e cient in building design and
operation.

Establish back-up energy sources serving
critical functions as the priority.

Install air conditioning systems in buildings that
are regularly used in the summer months.

The University of Minnesota Climate
Adaptation Partnership (MCAP) is

a multi-sector, statewide group that
leverages academic research to advance
climate adaptation and capacity-
building. Created in 2008, the mission

of the partnership is to support thriving
communities and landscapes through
collaboration, capacity building and
advancing climate-informed decision-
making. © The partnership is supported
by the University of Minnesota Extension
and the College of Food Agricultural
and Natural Resource Sciences. MCAP
projects address a range of topics, such
as explaining atmospheric river hazards,
supporting mental health professionals
in addressing climate change impacts,
launching a climate-smart agricultural
extension program, and a variety of
speci ¢ applications of climate modeling.
MCAP o ers other scientists, academics,
and the public a number of tools and
resources to advance their knowledge
and educational impact at the state and
local level.
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Implementation Support

The wisdom of the 2010 Climate Action Plan
endures in stating: Serious implementation of

an action plan to achieve climate neutrality is no
small ma er and requires a culture change From
an institutional perspective, when sustainability is
included as a priority in campus strategic planning
and master planning documents, this sends a
powerful message to the campus community.
Recommended approaches include creating an
innovative and creative campus community where
all are included and all can participate.”

During the planning process, common themes

or cross-cu ing initiatives emerged as critical
components to achieving mitigation and adaptation
goals of the Climate Action Plan. The cross-cu ing
initiatives highlight how cultural, structural, and
systemic changes will be necessary to go beyond
the current status quo or business as usual.

Advancing Campus Sustainability
Culture

As described in the 2010 Climate Action Plan, the
Center for Sustainability and Crookston Students
for Sustainable Development (CSSD) leads the
campus on the journey towards a more sustainable,
energy e cient, and climate neutral campus. The
Center works with faculty, sta , and students to
inspire life choices that conserve resources, are
good for all people, and are good for the planet. The
Center for Sustainability and CSSD foster dialogue
and discovery of practices that lead to individual
and institutional actions towards sustainability.
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U of M Crookston looks to build on its existing
momentum to create a culture of sustainability
through strategic outreach, programming support,
and investments. In addition to current engagement
e orts and initiatives as described in Chapter 1, U of
M Crookston will continue to advance a culture of
sustainability on campus through strategies such as:

1. Expanding the sustainability element of the
rst-year orientation program.

2. Encouraging and incentivizing faculty members
to maintain or introduce the UN Sustainable
Development Goals into the curriculum and
research.

3. Recognizing faculty, sta , and students for
their e orts to promote and deploy the UN
Sustainable Development Goals at the campus
level.

4. Integrating sustainability and climate action
into campus policy, all campus plans, and
procedures.

Plan Financing and Funding

Funding to accomplish the goals of the CAP will

be a blend of familiar resources and innovative
nancing means. For actions within U of M

Crookstons direct nancial control, grants,

alignment of internal resources and procurement

processes, and seeking other external resources will

help move initiatives forward.

Strategies to fund climate action that are in
development or use by the University include:

Pursuing grants and incentives that align with
the Plans objectives.

Creating a task force to recommend on the use
and value of a carbon price.

Increasing capacity, tools and support to
implementation strategies.

Pursuing funds available from the In ation
Reduction Act, if applicable to energy and utility
investments.

Incorporate CAP recommendations in the
annual operating budget, annual capital budget,
and 6 year capital plan requests and regularly
inform the campus community of budgeted
elements.

Present nancial requests using the proposed
projects total cost of ownership. The University
Board of Regents Policy Sustainability and
Energy E ciency commits the University to
use a life-cycle cost approach to establish

the total cost of ownership when considering
investments.

U of M Crookston will structure its capital

and operating budgeting processes to identify
proposed elements that work to reduce use

of fossil fuels, reduce energy use, and advance
other sustainability initiatives. It will assess how
these fare in priority se ing and it will inform
the campus community of budgeted elements
that advance its energy management and
sustainability objectives.



Internal Capacity

Sustainability and climate action are integral

to the University s mission. All members of the
campus community play an important role in
advancing sustainability and climate action in their
work and studies. To advance strategies found

in the 2024 Campus and 2024 Climate Action
Plans for Crookston, the University s systemwide
resources within sustainability, planning facilities
management, administration and other o ces will
provide additional active support. In addition, U of
M Crookston does not currently have a full-time
employee position dedicated to sustainability. In
the near-term, student positions and AmeriCorps
positions, such as ClimateCorps and GreenCorps,
may help to increase capacity. In the long-term, the
U of M Crookston will consider adding additional
employee capacity to support the implementation
of the CAP. This could take on a variety forms
from adding new sta positions to creating more
dual-appointments for faculty leading on-campus
implementation e orts.

Partnerships and Related Initiatives

Empower Crookston is a group of regional partners
including U of M Crookston, the City of Crookston,
Crookston Economic Development Authority,
Northwest Regional Sustainable Development
Partnerships, CERTs, O er Tail Power, Fresh Energy
and others. This group is working closely to advance
sustainability and clean energy initiatives in the
region as a subthread to the Empowering Small
Minnesota Communities program through the MN
Design Center. Partnerships through Empower
Crookston will be explored for the collective

bene t of the region, which could include the co-
development grant proposals, linking curriculum

to community priorities, and identifying shared
resources.

Other UMN partnerships and initiatives will also
continue to advance the CAP strategies. For
example, the Energy and Utility Plan led UMN
Energy Management as a systemwide e ort will
complete a detailed technical analysis of the CAP
goals. The Northwest Research and Outreach
Center will be a critical partner through the EUP
and eet decarbonization given their reliance upon
U of M Crookstons electric service and shared
needs.

Plan Implementation

U of M Crookston and the University of Minnesotas

Systemwide O ce of Sustainability will partner

to prioritize immediate term actions, build a

culture of sustainability, increase capacity on

campus, coordinate partnerships and develop
nancial strategies to advance implementation.

Implementation will also be advanced through

University leadership e orts, such as securing

funding for capital and operational investments

identi ed in the Plan.
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Greenhouse gas emissions - sometimes referred
toas GHG emissions”, carbon pollution, and/
or carbon emissions, are pollutants emi ed

Appendix A:
De nitions

Carbon neutral a balance between emi ing
and absorbing carbon dioxide from the
atmosphere.

Decarbonization - the process of reducing
greenhouse gas emissions. When associated
with energy consumption, this is inclusive

of energy conservation and fuel switching,

0 entimes through electri cation.

Electri cation - the process of converting
building and campus heating sources from
combustion (typically natural gas and other
fossil fuels) to electri ed sources (typically heat

pumps).

Energy Conservation Measure (ECM) -

reduces the energy use of a particular piece of
equipment or building systems. ECMs can have
varying impacts on reducing energy consumption
(total energy consumed) or reducing energy
demand (rate at which energy is consumed).

Geothermal (also referred to as geo-exchange)
this technology uses water and geothermal wells
instead of air as a heat source and heat sink,
depending on the required mode of operation.
Typically, ground source heat pumps are paired
with a bore eld consisting of an array of wells
drilled 500-1,000 feet deep. Units operate in
either heating or cooling mode. They are more

e cient than air source systems because of

the temperate source/sink temperatures. A set
of valves directs the chilled hot water and hot
water to the appropriate building distribution
system. Hot water temperatures more than

140 F are challenging for this equipment type so
terminal equipment retro tsare o en required.
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by an entity that contributes to climate change.
These emissions are gases that trap excess heat
in the earth’s atmosphere. Carbon dioxide is the
most common greenhouse gas and is sometimes
used to represent all greenhouse gases. Other
greenhouse gases are methane, nitrous oxide,
hydro uorocarbons, per uorocarbons, sulfur
hexa uoride, and nitrogen tri uoride. O en
these emissions are a result of combusting fossil
fuels, but can also be from refrigeration systems
and/or agriculture.

Renewable natural gas highly processed biogas
used as a substitute for fossil fuel-based natural
gas.

Solar photovoltaics (PV) technology that
converts sunlight to electricity.

MTCO2e or MTCDE - Metric tons of carbon
dioxide equivalent. This accounts for CO2
emissions, as well as the global warming impact
of other emi ed gases like NOx and SOx. The
metric is meant to account for the overall global
warming impact of an emission stream.



Appendix B:
GHG Methodology

Coal (heating) - FY2023 data was sourced
from the SIMAP database. Modeled 2025
consumption was estimated by creating

an outdoor air temperature based linear
regression and subsequent hourly heating
demand model. An average coal to steam

e ciency was calculated from historical steam
generation and coal consumption logs. The
heating demand model was used to estimate
the consumption of coal for the reference
case and alternatives cases up to the point

of transition of the central plant. 4,058 Ibs
CO2e/ton was used as the emission factor for
coal. This was sourced from the SIMAP 2022
Emissions factors table.

Electricity - FY2023 electricity related
emissions were sourced from SIMAP. Historical
electricity data was used in the modeled cases.
Modeled 2025 electricity was divided into two
categories: central utility plant (CUP) and all
other (non-CUP). The reference case assumed
that 5% of the annual campus electricity was
related to the existing coal plant. Building

load growth, energy savings measures, and
renewable energy installations were added
and subtracted from each model's non-CUP
electricity load. An energy model was run for
each year of the analysis with the modi ed
heating and cooling demand of campus.
Constant equipment performance curves

were utilized and pieces of equipment were
dispatched in order to maximize energy cost
savings. The result was an hourly demand

pro le of the CUP for electricity. This was then
aggregated into annual values and added to the
Non-CUP electricity usage. The total electricity
usage of campus was then multiplied by the

forecasted O er Tail Power GHG emissions
factor. These factors were estimated from
publicly available historical data and were
projected to achieve the state mandated 100%
clean energy by 2040. The interpolation was
linear between 2025 and 2040 since, at the
time of this writing, O er Tail Power Company
has not published a plan or timeline to achieve
the 2040 mandate.

Fleet Fuel usage data is collected each time

eet vehicles are refueled. The total amount
gallons of fuel by scal year are entered into
the Sustainability Indicator Management and
Analysis Platform (SIMAP) to estimate the
emissions. University emissions inventory for
FY2023 was used as the basis for estimating
142 MTCO2e as the 2024 emissions from this
source.

Commuting Commute data was collected
from employees and students through the
MyCampus survey about their primary
commute mode, distance traveled, and the
number of commuting days in the Fall (which
was assumed for the entire scal year).

A consistent survey tool will need to be
developed to calculate commuting emissions

in the future. Greenhouse gas emissions
associated with student, faculty and sta
commuting data was largely generated through
use of SIMAP. The current electric vehicle
adoption rate (0.4%) was entered for sta

and faculty. The annual commuting duration

for faculty was assumed to be nine months to
match their appointment, sta were assumed to
commute 50 weeks to account for vacation, and
students commuted for 34 weeks to account for
the academic calendar. Data and information
provided through this study and data from

the University s FY23 commuting emission
calculations were used to estimate MTCO2e

as the 2024 greenhouse gas emissions for this
source.

University Sponsored Travel - The University's
central nance o ce provided purchasing data
for ights, which was converted to passenger
miles and emissions. Only air travel emissions
are partially reported at this time. For example,
study abroad has not been tracked because
students purchase air travel independently.
Other types of air travel are partially tracked
through University purchasing systems. In the
future, data on passenger miles travels, and
reasons for travel can be collected to improve
the understanding of University sponsored
travel emissions and be er inform climate
action going forward. Data gathering, including
emissions related to ground transportation, is
another area to improve upon. University data
for FY2023 was used to estimate 850 MTCO2e
as the 2024 greenhouse gas emissions for this
source.

Livestock, Agricultural Practices, Fugitive
Emissions and De minimis Sources - The
number of animals and livestock on campus
varies throughout the year, but the total
headcount on campus was used to calculate
emissions using SIMAP. Headcount was
collected for cows, goats, horses, and sheep.
The University also uses fertilizers for campus
land care. The amount of pounds of fertilizer
along with the nitrogen content is entered

into SIMAP, which calculates the emissions

for this category. The University does not
currently track refrigerant emissions. With new
EPA regulations and support from University
Environmental Health and Safety, this will likely
be collected in the future.
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