
 

 

 

 

Friday, April 5, 2019 
Rapson Hall 



Agenda Overview 

 
10:00 - 10:15am  Check-in & Opening Remarks 

- Courtyard  
 
10:15 - 11:00am Poster/Creative Work Session 

- Courtyard 
 
11:15am - 12:00pm Lunch 

- Courtyard 
 
12:15 - 1:15pm Lightning Talk Session 1 

- (Rapson 43 & 45) 
 
1:30 - 2:15pm  Lightning Talk Session 2 

- (Rapson 45 & 58) 
 
2:25 - 3:25pm  Panel 

- Auditorium (Rapson 100) 
 
3:30pm   Awards & Group Picture 

- Courtyard 

 

Share your experience throughout the day on social media! Tag us at 
@UMNSustEd and @UMNEnergyClub and use #SustExpo17   
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About the Expo 
Welcome to the UMN Sustainability & Energy Expo!  This event was born out of 
a recognition that many of our most pressing environmental issues, such as 
climate change, require the expertise of disciplines from across the 
campus.  What kind of knowledge do we need about the physical world?  What 
kind of technologies and industries can be developed to help us?  What sort of 
policy would best encourage innovation or protection of natural 
resources?  How do these issues affect individuals or communities of 
people?  How might they intersect with race, gender, class, and other segments 
of society?  What kinds of art or design will we produce to communicate our 
ideas cultural values?    

At a large institution like the University of Minnesota, connecting across the 
campus can be a real challenge.  There's a club, a major, a niche for 
everyone.  And while this means students have many opportunities to develop 
excellence in their interests, it also means it can be easy to be silo-ed.  Now, 
more than ever, we need students to communicate effectively, to collaborate 
with those who come from different academic, social, or cultural backgrounds, 
to confront some of the biggest challenges humanity has ever faced.  Are you 
ready to step out of your comfort zone? 

The Sustainability & Energy Expo welcomes all UMN students to present their 
work in sustainability through lightning talks, posters, and artistic/multi-media. 
This day-long conference draws student researchers, leaders, and advocates 
together to connect and learn from one another in addressing issues ranging 
from the campus to global scale. Local environmental leaders are invited to 
network with students and judge student work in their efficacy in 
communicating ideas. 

While many environmental 
challenges require 
collaboration across cultures, 
nations, and disciplines, we 
are separated on our campus 
not only by academic 
colleges, but by significant 
physical distance!  How often 
do we get to have engaging 
conversations with our peers 
of different expertise?  What 
might we have to learn from 
them? 
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About the Organizers 

Sustainability Education 
Institute on the Environment's Sustainability 
Education program creates a vibrant and 
transformative community of students and faculty 
from across the University of Minnesota Twin 
Cities who work together to advance sustainability 
in society. The program’s work revolves around 
three key strategies: 

• Develop student leadership by educating 
and empowering students across 
disciplines, backgrounds, levels of interest and knowledge of 
sustainability. 

• Create and participate in opportunities for faculty, researchers and 
artists to teach, engage in and present about sustainability. 

• Build bridges with various communities, develop shared program 
models, and provide leadership within the University community and 
with external organizations. 

In addition to having hosted this event (formerly known as "Sustainability 
Symposium") for several years, Sustainability Education program also: 

• coordinates the University of Minnesota Twin Cities undergraduate 
sustainability studies minor 

• organizes the Undergrad Leaders program, a cohort-based leadership 
accelerator 

• supports student-driven initiatives and co-curricular opportunities 

• produces a sustainability-focused event for incoming students during 
Welcome Week 

• collaborates with others across the University’s five-campus system 
and communities outside the University such as other universities, 
community colleges and K–12 educators on educational programs 

• serves as home base for students who organize an annual community 
Sustainability Fair 

• holds a Sustainability Film Series each spring 

Website: z.umn.edu/UMNSustEd 

Facebook, Twitter, Instagram: UMNSustEd  
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UMN Energy Club 
The UMN Energy Club is a new co-
organizer to the Expo this year.  The 
student club was formed in Fall 2016 
recognizing that today's ecosystem 
surrounding energy is more complex than 
ever.  It is composed of stakeholders in 
every niche of society, forming a system 
that is highly connected, interdependent, 
and distinctly non-linear.  That is, changes 
in one field often ripple out and cause unintended or unexpected 
consequences that affect the rest of the system.  For example, certain policies 
can promote certain businesses; businesses can promote certain technologies; 
certain technologies can impact the natural resources or disproportionately 
affect certain populations of people.  Today's young people will not only grow 
up to face the more serious effects of climate change but will also become the 
next generation of leaders in energy and climate.  To be able to make serious 
progress, we would, presumably, want our future leaders to be well-educated 
in the intricate, nonlinear nature of this ecosystem. 

The primary goal of UMN Energy Club is to prepare young people as leaders in 
energy and climate by highlighting the interdependent, intersectional 
challenges that come with building a cleaner, safer energy system, including, 
but not limited to: technology, policy, economics, sociology, public health, and 
ecology.  All club programming is designed to connect students across the 
campus to facilitate exchange of knowledge and ideas as well as to the greater 
sustainability ecosystem in the University and Twin Cities Metro area.  Thus, 
the group has a strong emphasis on inclusion and diversity and open to 
students of all academic backgrounds, all levels (undergraduate and 
graduate/professional), all cultures, and to members of the public.  Because of 
this emphasis, UMN Energy Club recently won the Tony Diggs Excellence Award 
for “Excellence in Inclusion”.  Programming includes student and guest 
speakers, tours of sustainability sites and infrastructure (e.g. power/industrial 
plants, green architecture, farms, etc.), student-led projects, and community 
outreach and philanthropy. 

Website: z.umn.edu/UMNEnergyClub 

Facebook, Twitter, Instagram: UMNEnergyClub 
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Judges 

Cameran Bailey 
Humphrey School Alumnus (MURP, 2016); 
Metropolitan Council 

Dominique Boczek 
College of Food, Agriculture and Natural 
Resources Science 

Kimberly Byrd Consultant, Lecturer, University of Minnesota 

Dan Cross Institute of Technology (Civil) 

Ben Guengerich College of Science & Engineering 

John Haugen Third Partners 

Kelsi Klaers College of Science & Engineering 

Matthew Kumka COD Landscape Arch Grad 

Mauricio Leon Metropolitan Council 

Julie Miller Barr Engineering Co. 

Kristin Mroz Risse State of Minnesota - Environmental Quality Board 

Gregory Pawloski Department of Physics 

Susannah Smith Institute for Advanced Study 

Lindsey Strange Apparel Design, College of Design 

Megan Van Loh Climate Generation 

Rachel Walker Barr Engineering Co. 

Deena Wassenberg College of Biological Sciences, BTL 

Lauren Werner-Foley 
College of Food, Agriculture and Natural 
Resources Science, Alumni 

Eric Wojchik Metropolitan Council 

 

Thank you to our fantastic judges for donating their time 
and effort to take part in this Expo!
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Meet the Panelists 
Dr. Kate Knuth, Research Fellow, Institute on the Environment 

Dr. Kate Knuth works at the intersection of democracy and climate 
change. She served three terms in the Minnesota House of 
Representatives and spent six years at the Institute on the Environment 
at the U of M, where she developed and headed the Boreas Leadership 
Program. The Boreas Program helps UMN graduate students develop 
the leadership capabilities to tackle challenging societal issues. Dr. 
Knuth served as the first Chief Resilience Officer for the city of 
Minneapolis and was a Citizen Member of the Minnesota 
Environmental Quality Board. Her research is about how to drive the 
kinds of large-scale transformational change needed to achieve a more 
desirable, just, and sustainable future. She lives in Minneapolis with her 
husband and young daughter. 

 
Ms. Roxxanne O’Brien, Northside Minneapolis community activist, Partner 
with Environmental Justice Coordinating Council 

A mother of three children and an activist for clean air and equitable 
access to community resources for underrepresented minorities, Ms. 
O’Brien has worked on broadening the conversation surrounding 
sustainability to include those who historically have not been in a 
position to take advantage of these resources, and to better the living 
situation for all. Leading on environmental justice, speaking on behalf 
of her community in the halls of government, and helping people 
recognize and address cultural and societal inequities surrounding 
land use, natural resources, and indigenous identity, among many 
other things, are just a few of the things Ms. O’Brien does in working 
to support sustainability in her community. 

 
Mr. Jim Stark, Director, Legislative Water Commission 

Jim Stark, the Director of the state of Minnesota’s Legislative Water 
Commission, advocates for, evaluates, and advances sustainable water 
use throughout the state. His work with the United States Geological 
Survey and currently with the LWC has brought attention to the many 
issues surrounding water quality in Minnesota, including the adverse 
effects on lakes and rivers of overusing chloride deicers, preserving local 
water features through sustainability initiatives and educational 
outreach, raising water quality standards to improve public health, 
combating pharmaceutical and anthropogenic pollution in public 
waterways, and much more. 
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Mr. Shane Stennes, Director of the Office of Sustainability, UMN 

Shane Stennes, the Director of the Office of Sustainability at the U of M, 
has worked on promoting UMN’s sustainability goals and progress 
towards carbon neutrality for the Twin Cities campus extensively in 
recent years. He has also directed a number of campus improvements, 
including new solar installations on campus, advancing stormwater 
management, new sustainability features in dormitories, organics 
recycling bins around campus, and growing popularity of “zero-waste” 
events. In addition, changing the energy portfolio of the University 
through incredible innovations with the Main Energy Plant has made 
strides in working towards more sustainable operations across the 
University. Additional initiatives include combating food waste on 
campus and many others.  

 
Ms. Janiece Watts, Policy Associate, Energy Access and Equity, Fresh Energy 

Ms. Watts, an alumna of ESPM at UMN and Policy Associate with Fresh 
Energy, plays a key role in Fresh Energy’s Energy Access and Equity 
program that is working to advance equitable outcomes across 
Minnesota’s energy system. Her current projects include the Saint Paul 
Tenant-Landlord Energy Project, a unique, joint partnership with 
Community Stabilization Project, and collaborative work with 
environmental justice groups to improve air quality and reduce demand 
for oil through the electrification of transportation. Ms. Watts 
previously worked as a community engagement manager for Eureka 
Recycling, educating the community on zero waste and environmental 
justice and has done extensive work in community outreach, food 
sustainability, and political activism. 
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Lightning Talk Schedule 

 

Session 1 

Start Rapson 43 Rapson 45 

12:15 
PM 

UMN Dining as Part of a 
Sustainable Food System (1) 

Elizabeth Crain 

College of Liberal Arts; Biology, 
Society, and Environment; 
Undergraduate Student 

Conversion of College 
Students to Windsource (2) 

Andrew Lea 

College of Biological Sciences; 
Genetics, cell biology and 
development; Undergraduate Student 

12:21 
PM 

An Education for the 21st 
century: Environmental 
Justice (3) 

Nick Knighton 

College of Continuing Education; ICP 
program - Environmental Justice, 
Education, and Ecology; 
Undergraduate Student 

Sustainability Education in 
Germany (4) 

Catherine Garten 

College of Food, Agriculture, and 
Natural Resources Sciences; ESPM; 
Undergraduate Student 

12:27 
PM 

#NoSenseofPlanet – Social 
Media and 
Anthropocentrism (7) 

Kyle Legacion 

College of Liberal Arts; BFA Actor 
Training Program, Sustainability 
Studies minor; Undergraduate Student 

Educowtion (6) 

Abigail Knoble 

College of Biological Sciences; Biology; 
Undergraduate Student 
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12:33 
PM 

Microbe Assisted Production 
of Bioplastics using Coconut 
Coir Pith (9) 

Madison Best1, Ben Calkins2 

1: College of Science and Engineering; 
Bioproducts and Biosystems 
Engineering; Undergraduate Student 

2: College of Science and Engineering; 
Bioproducts and Biosystems 
Engineering; Undergraduate Student 

Microbes Breathing Metal: 
Biotechnological 
Applications of Extracellular 
Electron Transfer (8) 

Augustus Pendleton 

College of Biological Sciences; 
Microbiology; Undergraduate Student 

12:39 
PM 

Increased Renewable 
Electricity Generation using 
Thermal Energy Storage (11) 

Fletcher Carlson 

College of Science and Engineering; 
Mechanical Engineering; Graduate 
Student 

Tensions surrounding the 
Role of Nuclear Energy in 
Decarbonization Efforts (10) 

Cora Sutherland 

College of Food, Agriculture, and 
Natural Resources Sciences; ESPM - 
Policy, Planning, Law, & Society; 
Undergraduate Student 

12:45 
PM 

Motivating Participation in 
Green Pricing (13) 

Jake Herbers 

Humphrey School of Public Affairs; 
MS-Science, Technology, and  

SUST 1001: An Introduction 
to Sustainability (12) 

Elizabeth Marti 

College of Food, Agriculture, and 
Natural Resources Sciences; ESPM; 
Undergraduate Student 

12:51 
PM 

Why is Environmental 
Change such a Challenge? 
(15) 

Chyna Williams 

College of Food, Agriculture, and 
Natural Resource Sciences; 

Sustainability in the Textile 
Industry (14) 

Isabel Atkinson  

College of Design; Apparel Design; 
Undergraduate Student 
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Environmental Science; 
Undergraduate Student 

12:57 
PM 

Solar Energy in MN (17) 

Jayme Ratliff 

College of Food, Agriculture, and 
Natural Resources Sciences; ESPM; 
Undergraduate Student 

Biochar Water Filtration 
System (16) 

Niki Ung 

College of Science and Engineering; 
Bioproducts and Biosystems 
Engineering; Undergraduate Student 

1:03 
PM 

 

Corporate Environmental 
Performance and its 
relationship to Reputation, 
Reporting, and Organizing 
(18) 

Michelle Heyn 

College of Food, Agriculture, and 
Natural Resources Sciences; NRSM; 
Graduate Student 

 

Lightning Talk Session 2 

Start Rapson 58 Rapson 45 

1:30 
PM 

Food Waste Data 
Collection and Outreach 
at UMD (19) 

Cole Grotting1 & Alyssa 
Minder2 

1: UMD, Environment and 
Sustainability, Undergraduate 
Student 

Student Organic Garden and 
Native American Garden (20) 

Anneliese Tatham 

UMM; Environmental Science & 
Studies; Undergraduate Student 
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2: UMD, Anthropology, 
Undergraduate Student 

1:36 
PM 

Advancing Solar at UMD 
(21) 

Faith Breeden1, Luke 
Morancey2, Mellisa Ofori3 

1: UMD, Environmental Science; 
Undergraduate Student 

2: UMD, Environment and 
Sustainability; Undergraduate 
Student 

3: UMD, Biochemistry; 
Undergraduate Student 

The Morris Model (22) 

Mckenzie Dice 

UMM; Environmental Science, German; 
Undergraduate Student 

1:42 
PM 

Biogas Production and 
Potential: A Comparison 
of Biogas in North Rhine-
Westphalia, Germany 
and Minnesota (23) 

Samuel Jawer 

College of Science and 
Engineering; Chemical 
Engineering; Undergraduate 
Student 

Carbon Tax (24) 

Zhichun Mao 

College of Biological Sciences; Genetics, 
Cell Biology, and Development; 
Undergraduate Student 

1:48 
PM 

Dovetailing 
Sustainability and 
Community at Duluth 
Folk School (25) 

Joe Murphy 

UMD; Environment & 
Sustainability; Undergraduate 
Student 

Static Hydroponics and Salads 
Keep Food Insecurity at Bay 
(26) 

Priscilla Trinh 

College of Food, Agriculture, and 
Natural Resources Sciences; Sustainable 
Systems Management; Undergraduate 
Student 
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1:54 
PM 

Wings of the Night: 
Sustainable Action for 
Malaria Prevention (27) 

Tyler Vogel 

Humphrey School of Public 
Affairs; Master of Development 
Practice (MDP); Graduate 
Student 

A Culture of (Environmental) 
Consciousness: The Impact of 
Life-Cycle Thinking in 
Germany’s Culture of 
Environmental Sustainability 
(28) 

Katelyn France 

UMD; Biochemistry, German Studies; 
Undergraduate Student 

2:00 
PM 

UMN Solar Vehicle 
Project (29) 

Ryan Berglund 

College of Liberal Arts; 
Sustainable Systems 
Management; Undergraduate 
Student 

 

2:06 
PM 

  

2:12 
PM 
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Creative Work Abstracts 
 

1. Green Neighbor Challenge 

Andrew Butts 

Humphrey School of Public Affairs; MS-STEP; Graduate Student 

The response of our elected officials to the demands of public health and climate 
change has been counter-productive at worst, and insufficient at best. Utility Green 
Pricing Programs (GPPs) give residential and commercial energy consumers the power 
to purchase renewable electricity directly through their utility. Through favorable 
policies and economics, GPPs have become widespread and affordable, however, 
subscription rates remain abysmal. This is caused by widespread unawareness, and to 
a lesser extent, behavioral inertia. 

The Green Neighbor Challenge intends to overcome both. It is both a social media 
campaign and a web-based tool designed to help consumers quickly identify, 
understand, and sign up for their utility’s GPP, and then challenge friends and family 
to choose a cleaner future too. It is being built upon the first-ever searchable national 
database of GPPs. For less than $10/month, the average household can cut their 
carbon footprint by 28% and accelerate our transition into a green economy. If even 
2% of households signed up, that would double the current enrollment, generating 
billions of dollars in investment, and shifting the national dialogue from one of fear, to 
one of hope. 

2. This Land is Our Land: Conversations on Creating Space, Hope, 
and Action 

Emily Worman & Christina Lundgren 

College of Liberal Arts; Geography, Spanish; Undergraduate Student 

College of Liberal Arts; English Literature; Undergraduate Student 

Our project, seeks to explore the concept of environmental justice and equity through 
conversations on sustainability practices and the perceptions of members from local 
indigenous communities. We believe a central tenet of environmental justice and 
equity is the importance of amplifying narratives of folks and communities whose 
voices have been unduly ignored. It is necessary to include perspectives of people who 
are disproportionately impacted by pollution, displacement and other environmental 
ills in the conversation surrounding environmentalism and sustainability practices. We 
conducted interviews and gathered stories about how environmental issues are 
represented and addressed with Carter Meland- an author and professor in the 
American Indian Studies Department, Francis Bettelyoun- with the Native American 
Medicine Gardens, and Tufawon (Rafael Gonzalez)- a hip-hop artist and activist. We 
will be creating a brief documentary to educate people at the University of Minnesota, 
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which will contain an overview of the environmental justice movement, excerpts from 
our interviews, and a conclusion that includes ways for people to get involved with the 
organizations connected to the interviews and the broader environmental justice 
movement. 

3. The Little Permaculture Journal 

Kenna Ryan 

College of Continuing Education; Inter-college Program: Environmental Science, 
HECUA and Public Interest Design; Undergraduate Student 

The Little Permaculture Journal is a hand-drawn, interactive journal that gives the 
reader the opportunity to reflect on their interactions with the Earth and provides 
prompts to answer regarding creating steps towards actionable change in their local 
and global communities.  The book is pocket-sized and able to be interacted with on-
the-go, where the reader can flip to whatever page speaks most to them in that 
moment.  The journal explores the idea of permaculture design which is a lens to view 
the world through caring for people, the planet and future generations.  The book also 
explores the idea of transforming our modern rhetoric of sustainability to 
regeneration- one that encourages true partnership and restoration with the earth 
through conscious reflection and action.  The Little Permaculture Journal is made to be 
inviting and serve as a reminder to those who have it to work towards ecological 
resiliency in everyday actions and interactions. 

4. A Look through The Rebel Lens 

Kerry Wang 

College of Science and Engineering; Chemical Engineering PhD; Graduate Student 

What does it look like to build a better, more sustainable future?  Who are those in 
our community leading the charge for a more just and sustainable future?  How are 
they doing it?  And where did their passion come from?  Take a look through The 
Rebel Lens. The Rebel Lens is a nascent personal documentary photography project by 
Kerry Wang, a senior PhD student in Chemical Engineering.  By capturing moments in 
history, the portraiture and interviews aim to elevate under-told stories of local social 
movements, primarily surrounding environment and indigenous issues, with the goal 
of provoking the necessary broad cultural and social paradigm shift needed to guide 
our society to a path of sustainability and justice.  A novice behind the camera, Kerry 
identified photography as an ideal medium to help tell these stories and inspire others 
into action while having the potential to reach a wide audience through social media. 
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5. Die Natur Deutschlands: Exploring Germany's Literary and 
Philosophical Discourses on Nature and Sustainability  

Victoria Gibbs 

College of Liberal Arts; Cultural Studies & Comparative Literature; Undergraduate 
Student 

Germany has a rich history of discourses on sustainability in philosophy, literature, and 
poetry. I will illuminate these narratives through a series of poems that will tell the 
collective story of Germany's relationship with nature, which informs the country's 
present leadership in the realm of sustainability. The poems, displayed on a poster 
alongside newspaper articles, quotes from primary sources, and more, will illustrate 
an intellectual tradition that has had a central influence on a commitment to green 
energy that has inspired the world. Goethe, Goodbody, Rilke, and other German 
thinkers will be re-explored through avant-garde and experimental works of poetry 
that will combine both German and English. German will be incorporated into the 
poems in a way that will allow English-speaking audiences to appreciate the German 
language and the thinking that has come from it. Audiences will come away from the 
collection with a deeper understanding of Germany's thinking on sustainability. 

Poster Presentation Abstracts 

1. Effect of Flow-structure Interaction on the Near Wake of a 
Utility-scale Wind Turbine 

Aliza Abraham 

College of Science and Engineering; Mechanical Engineering; Graduate Student 

 

In spite of wind energy’s large and growing prominence as a renewable energy source, 
the physics of field-scale wind turbines are not fully understood. With the goal of 
informing wind farm design and operational decisions, the interaction between the 
incoming turbulent air flow and the dynamic turbine structure and the impact of this 
interaction on the development of the turbine wake, is explored. The resources 
available at the U of M Eolos site enable the simultaneous study of the flow and the 
structure, with sensors along the turbine measuring strain, the control system 
recording operational parameters (yaw, rotation speed, blade pitch, etc.), and a 
meteorological tower logging atmospheric conditions (wind speed, wind direction, 
temperature, pressure, etc.). Additionally, flow visualization using natural snowfall has 
proven effective for extracting quantitative information about atmospheric and wake 
flows at higher spatial and temporal resolution than any other field-scale method. 
Using this technique, the interaction between the turbine structure and the wake, and 
the effect of incoming flow turbine operation on this interaction, is observed. This 
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knowledge can be used to advance wind energy technology by informing turbine 
control algorithms and models to optimize turbine design and operation for structural 
longevity and power generation efficiency. 

2. Solar Cells 

Anas Al Badi 

College of Science and Engineering; Electrical Engineering; Undergraduate Student 

In the world that humans live in today, there is a high demand and increasing 
consumptions of power. This pushed the renewable energy industry to come with 
alternatives that could replace the current oil-based power plant. A great contributor 
to this is Solar Energy. Perovskite solar cells is one of the leading types of solar cells. It 
is named this way due to the structure of these cells which include a Perovskite 
compound structure. They have drawn a lot of attention because they are cheap to 
produce and have a high efficiency compared to solar cells. While Perovskite solar cells 
tend to lead the industry with their high efficiency, these solar cells are not absolutely 
resistant to water. When the lead contained in these solar cells makes contact with 
water, it escapes to the surroundings. The goal is to arise with Perovskite solar cells 
that are water repellent. That could be established using two experimentally methods. 
First, the usage of an outer layer that protects it. “Tunneling contacts made of any 
insulating polymers, a champion technology in silicon solar cells, are shown to increase 
the stabilized efficiency of perovskite solar cells (PSCs) to 20.3%.” These layers work 
together to separate the electrons which were generated by the solar cell. These 
layers are made from hydrophobic polymers which also help with reducing the effects 
of water. The second method is creating Perovskite solar cells that are water repellent. 
These are based on anti-reflective lotus that has its structure and it also enhanced 
efficiency . Being able to find a perovskite solar cell that is repellent to water will 
eventually increase the efficiency and lead to higher dependent on solar cell power in 
the future. 

3. Nurses Climate Challenge Social Media Campaign 

Andrew Jensen 

School of Nursing; Undergraduate Student 

Climate change is an immediate problem affecting everyone across the world. CO2 
and other greenhouse gases contribute to rising global temperatures, which directly 
and indirectly impact human health. Issues such as air pollution, extreme heat, and 
severe weather contribute to health problems such as chronic diseases, respiratory 
issues, and malnutrition.  

The Lancet Commission calls climate change the number one public health threat. This 
leads to more people seeking health treatment. As health professionals, nurses are an 
integral part of patient treatment, advocacy, and education.  
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To educate and engage nurses on the effects of climate change, Healthcare Without 
Harm and Alliance of Nurses for Healthy Environments formed the Nurses Climate 
Challenge (NCC). Through the NCC, nurses learn about sustainability within their 
healthcare settings to save energy and reduce waste. Currently, we have educated 
over 5,000 nurses in 12 countries. Furthermore, a major way people access 
information is through social media. Building a social media campaign for the NCC via 
Twitter and Instagram offers a platform to reach nurses internationally.  

With quick and easy access to engage nurses on the importance of educating patients 
and implementing sustainability in healthcare, social media elevates the NCC and 
amplifies nurses’ voices in fighting climate change. 

4. Analysis, Design and Implementation of Ćuk Converter with 
Integrated Magnetics for Residential Solar Applications 

Anushree Ramanath 

College of Science and Engineering; Electrical and Computer Engineering; Graduate 
Student 

Rooftop solar energy can contribute ~40% of electricity generation. An ideal 
photovoltaic interface has ripple-free terminal currents and a much larger output 
voltage with a compact design. A type of DC-DC converter called Ćuk converter is an 
ideal choice for such applications due to its unique quality of wide operating range. 
With multiple magnetic components integrated on the same core, the Ćuk converter is 
capable of operating as a DC transformer with ripple-free input and output currents. 
However, only a few users readily adapt Ćuk converter in their systems due to the 
complexity of design aspects and lack of simple procedure for determining the ideal 
integrated magnetics that yield 'zero-ripple' terminal currents. This research work 
provides a novel, descriptive approach and an analytical tool for determining the 
component values that cater to a wide range of applications for various Ćuk converter 
topologies. Further, the resulting converter based on specifications is integrated with 
an inverter to yield the overall system equivalent to a micro-inverter. The proposed 
design is highly efficient, extremely reliable and cost-effective solution, which will be 
proved by the hardware prototype. With the use of a renewable energy source, 
environmental sustainability is promised. 

5. Illuminated Septic Tank Design for Onsite Municipal 
Wastewater Treatment 

Carlise Sorenson 

College of Food, Agriculture, and Natural Resources Sciences; Bioproducts and 
Biosystems Engineering; Graduate Student 

The conventional anaerobic microbial degradation and treatment of wastewater in 
septic systems does not adequately address soluble nutrients such as Nitrogen and 
Phosphorus, which can lead to eutrophication if they reach a body of water. A novel 
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illuminated septic design is being developed that utilizes a poly-culture of algae and 
bacteria to provide more thorough nutrient removal from municipal wastewater. This 
design has proved an efficient treatment technology in bench scale tests with a 
hydraulic retention time of 2.5 days kept at 15 °C. This new technology aims to 
address nutrient pollution of waterways stemming from household point-source 
pollution without a need for dramatic infrastructure changes. 

6. Designing Guidelines for Energy Efficiency concepts in 
Residential Buildings in Tehran 

Parisa Mokhtari 

College of Design; Architecture-Sustainable Design; Graduate Student 

Many modern cities, like Tehran, face problems such as increasing air pollution, 
decreasing fossil fuel resources, and an increased need to save energy. Using green 
space systems in buildings addresses the majority of these concerns by contributing a 
lower consumption of fossil fuels, which leads to the reduction of air pollution. In this 
study, the results of the Heating Simulator software were analyzed and Design Builder 
was used for simulating buildings with only green roofs (GR), green roofs plus 120 cm 
trees (GRT), and buildings with the typical design characteristics of those in Tehran. 
Based on the results, GRT buildings had a 1.58°C internal heat reduction compared to 
GR buildings. Additionally, a 2.42°C reduction occurred in internal heat compared to 
normal buildings, and there was a 1.84 mw/m2 reduction in energy loss through the 
roof during summertime. In wintertime, GRT buildings had a 7.92°C reduction in 
internal heat compared to GR buildings, a 5.21°C reduction in internal heat compared 
to normal buildings, and an 82.82 mw/m2 reduction in energy loss through the roof in 
wintertime. 

7. How to use Design Thinking to Create Sustainable Solutions 

Jess Foor 

College of Design; Graphic Design; Undergraduate Student 

Design Thinking is a method that helps sustainability stakeholders discover and 
implement solutions. This method allows people to, in the words of Herbert Simon: 
“Change existing situations to preferred ones.” Innovators work within the need for 
action, in a world of constraints. 

In this poster on using Design Thinking to create sustainability solutions, I will take a 
deep dive into what Design Thinking is, in addition to defining the steps of the Design 
Thinking process.  This poster will illustrate how to get a hands on approach to the 
process of empathizing, defining the problem, ideating solutions, prototyping, and 
testing in your own workplace, class or community. I will highlight tools to test the 
feasibility, desirability and viability of the idea. 

Design thinking is not just a designer’s game. We can all use logic, imagination, and 
intuition, to explore the possibilities of what could be—and to create desired 
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outcomes. Design thinking has become an integral start to solving any problem in my 
everyday life. Turn passion into action with Design Thinking. 

 

Lightning Talk Abstracts 

1. UMN Dining as Part of a Sustainable Food System 

Elizabeth Crain 

College of Liberal Arts; Biology, Society, and Environment; Undergraduate Student 

Modern industrial food production often has dangerous environmental and social 
impacts. Greenhouse has emissions from agriculture comprise about 10-12% of man-
made GHG emissions and is the sector with the second largest contribution of non-
CO2 GHGs such as methane (IPCC report). Pesticides and fertilizers used in convention 
agriculture can contaminate ground and surface water and soil. Farm workers are 
often directly exposed to dangerous pesticides, harsh working conditions, and paid 
low wages. Furthermore, food is often transported long distances to institutions, 
producing greenhouse gas emissions and other pollution, as well as undermining local 
communities. My research focused on how the University of Minnesota's dining 
system interacts with the nations food system and how well we do at procuring 
sustainable food options. At a time when universities around the country are 
committing to the Real Food Challenge, to have 20% of their food budget dedicated to 
purchasing sustainable food by 2020, the University of Minnesota-Twin Cities has a 
long way to go. What I discovered in my research is that University food systems have 
deeply entrenched bureaucratic practices and tight budgets which make switching to 
sustainable options difficult. However, change is possible and as a University with a 12 
million dollar food budget we have the opportunity to drastically reduce the 
environmental impact of our dining system and to support sustainable agricultural 
practices. 

2. Conversion of College Students to Windsource 

Andrew Lea 

College of Biological Sciences; Genetics, Cell Biology and Development; Undergraduate 
Student 

A program that makes low cost, 100% renewable energy available to everyone is 
available in Minnesota, but most residents have no idea that it is available. This 
program, Windsource, has been poorly marketed and implemented, especially 
towards students, whose generally lower energy requirements make them particularly 
well suited for this program. Additionally, if a student becomes a Windsource 
customer early in their life, their lifetime carbon footprint can be dramatically 
reduced. My project is focused on bringing widespread adoption of windsource to 
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students on the University of Minnesota Campus. The long term goal of this project is 
increased adoption of Windsource by students and dramatically increased 
understanding of renewable energy options available to consumers. 

3. An Education for the 21st century: Environmental Justice 

Nick Knighton 

College of Food, Agriculture, and Natural Resources Sciences; Fisheries, Wildlife, and 
Conservation Biology; Undergraduate Student 

As we envision the future of education in the 21st century, we believe utilizing the 
Environmental Justice framework to inform curriculum, pedagogy, and relationships is 
more important now than ever before. The Environmental Justice framework as we 
see it emphasizes key points that regular sustainability or environmental movement 
frameworks may not: 

1. intersectionality within education and social movements. 

2. creating and establishing just/mutually-beneficial relationships between 
teachers/students. 

3. the health of the land and the people are not separate but rather co-dependent. 

We see this framework to be radically different from current models and pedagogies 
because it centers relational ways of understanding and being. Compared to current 
models of education and movement building within issues of sustainability, we are far 
too often separated and compartmentalized and thus detached from the practice of 
creating just relationships.The interlocking, interconnecting, and intersecting 
movements for a healthy and just future requires us to educate and organize with a 
framework as complex as the struggles we face. This lightning talk will allow us to 
understand and apply an Environmental Justice informed education at the University 
of Minnesota. 

4. Sustainability Education in Germany  

Catherine Garten 

College of Food, Agriculture, and Natural Resources Sciences; ESPM; Undergraduate 
Student 

After growing up in Minnesota public schools and gaining first-hand experience visiting 
an elementary school and youth centers in North Rhine Westphalia, there is a drastic 
difference in how sustainability education is presented in these two communities. 
There has been research that shows students increase in functional knowledge on 
sustainability and exposure to it at a young age by educators, which in turn leads to 
more environmentally minded citizens, and Germany is well aware of this. The 
German city of Saerbeck implements sustainable education through activities and 
outreach that teach not only children but adults through hands- on activities. The 
community has created an extensive and ever growing dialogue between its leaders 
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and community members about clean energy and creating a better future for the 
world. With a bioenergy park containing a variety of renewable energy technologies, 
the city also stands as an example for all other communities to work towards total use 
of clean energy. Overall, Minnesota can learn a lot about sustainable education and 
public education through the practices seen in North Rhine Westphalia. 

6. Educowtion 

Abigail Knoble 

College of Biological Sciences; Biology; Undergraduate Student 

Karamoja, a region of Northern Uganda is made up of semi-pastoralist communities 
that rely heavily cattle for their livelihood. However, due to climate change the dry 
seasons have become longer and more severe making this way of life unreliable. 
Malnutrition is high, and school attendance rates are between 32-11%. 

Educowtion seeks to meet this gap through the skills and resources of local 
communities. In-calf-heifers will be placed in proximity to a pilot school that will 
provide milk daily to the pupils as a daily source of protein. A caretaker will be 
selected from and by the local elders to oversee the cattle. The program costs will be 
covered by the excess milk sold on weekends and school breaks. Female offspring will 
allow the program to sustainably expand to daughter schools in the area without need 
for imported food products or emergency relief that the region has unfortunately 
become dependent upon. Additional revenue will go back into the school and cover 
expansion costs to daughter schools making Educowtion a completely sustainable and 
locally owned program. The pilot school has been selected in Napak, Karamoja and 
baseline data has been collected to begin to evaluate the impact. 

7. #NoSenseofPlanet – social media and anthropocentrism 

Kyle Legacion 

College of Liberal Arts; BFA Actor Training Program, Sustainability Studies minor; 
Undergraduate Student 

The advent of social media has transformed all aspects of modern human life—
including our relationships with the natural world. Specifically, social media’s effects 
on the human psyche perpetuates anthropocentrism, or the worldview that places 
humans at the center of—and even separate from—the natural world. To support this 
claim in my paper, I synthesize research across a variety of disciplines, including media 
studies, cyberpsychology, and environmental ethics. My research suggests that as 
people become increasingly invested in the digital realm of social media, their 
perceptions of and relationships with the physical world degrade, thus reinforcing the 
anthropocentric worldview that dominates many modern cultures. In the face of an 
increasingly unstable climate, this finding is startling, especially when considering the 
ubiquity of social media, and the claim from many environmental ethicists that an 
anthropocentric worldview prevents effective stewardship of the natural world. 
Therefore, I end the paper with some considerations regarding how to design and use 
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social media technology in ways that promote the wellbeing of the relationship 
between humans and the natural world. 

8. Microbes Breathing Metal: The Biotechnological Applications 
of Extracellular Electron Transfer 

Augustus Pendleton 

College of Biological Sciences; Microbiology; Undergraduate Student 

In extracellular electron transfer, bacteria such as Geobacter and Shewanella remove 
electrons from carbon and transfer them to metal substrates outside the cell. 
Shewanella has been shown to reduce a large number of extracellular substrates 
including iron, uranium, cobalt, and graphite electrodes. These exchanges can be done 
through direct contact of outer-membrane cytochromes or secretion of redox-active 
molecules called flavins. Extracellular electron transfer potentiates numerous 
applications in biotechnology. The transfer of electrons to soluble uranium has also 
been used to purify industrial waste water. Microbial electrogenesis is the generation 
of an electric current via the reduction or oxidation of electrodes by microorganisms. 
Waste streams, such as sewage, could be converted to energy through microbial 
electrogenesis. Recently, microbial fuel cells were successful in generating power 
while implanted in ocean sediments without the addition of media. Benthic microbial 
bioreactors could serve as long-term sensors monitoring the ocean floor, or radio 
transmitters enabling better navigation. The research conducted in the Gralnick and 
Bond laboratories of the University of Minnesota seeks to better characterize the 
process of extracellular electron transfer to enable the creation of new sustainable 
technologies. 

9. Microbe Assisted Production of Bioplastics using Coconut Coir 
Pith 

Madison Best & Ben Calkins 

College of Liberal Arts; PhD in Environmental Communication; Graduate Student 

When the husk of the coconut is processed to extract the fiber, only one third of the 
extracted material is useful. The other two thirds of what is extracted in this process is 
known as coir pith and it is regarded as a waste product. The disposal of coconut coir 
pith has raised many questions about the associated environmental risks. It is often 
discarded into large heaps, a long amount of time is needed for it to naturally degrade 
and the lignin and phenol content can pose a threat to nearby water supplies and 
agricultural land.  Food and Bioproducts Engineering Organization is working on a 
project that aims to find a new use for the raw coconut coir pith material. The solution 
proposed by our project is to use coconut coir pith as a feedstock for microbe assisted 
production of Polyhydroxyalkanoates (PHAs). PHAs are polyester polymers that can be 
produced in several ways, and are a type of biodegradable plastic. The method we are 
focusing on is bacterial fermentation.  We hope that our project will result in a greater 
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understanding of PHA production and a potential solution to coconut fiber production 
waste. 

10. Tensions surrounding the Role of Nuclear Energy in 
Decarbonization Efforts 

Cora Sutherland 

College of Food, Agriculture, and Natural Resources Sciences; ESPM -- Policy, Planning, 
Law, & Society; Undergraduate Student 

Climate change is a wicked problem with no simple, single solution.  Decarbonizing the 
electricity grid is one particular mitigation strategy that has shown to be relatively 
effective and palatable.  However, there are tensions among various interest groups 
across the environmental and energy spheres in the US and around the globe.  While 
some see a necessary and crucial role for nuclear energy in decarbonization efforts, 
others urge a transition away from both fossil fuels and nuclear energy.  After 
exploring this topic through a review of the literature, I will present my findings 
related to two primary research questions: i) What are the underlying drivers of 
conflict in the role of nuclear energy in the decarbonization effort, considering both 
historic and current factors and conflicts? ii) What negotiation strategies and/or areas 
of compromise might be effective in addressing these conflicts? 

11. Increased Renewable Electricity Generation using Thermal 
Energy Storage 

Fletcher Carlson 

College of Science and Engineering; Mechanical Engineering; Graduate Student 

Thermal energy storage (TES) coupled with conventional baseload power plants can 
provide a transformative solution to the mismatches in energy production and 
demand that occur with the expanding use of solar and wind energy. TES promises to 
be highly efficient and cost less than other storage options, but the potential benefits 
are largely untapped due to a poor understanding of how to best interface TES with 
existing thermal power plants and the lack of design of TES systems. My research 
seeks to overcome the technical barriers to TES implementation through 1) 
computational modeling of TES integrated with conventional nuclear, coal and natural 
gas combined cycle power plants and 2) design and characterization of a novel 
multiple stage TES system, including selection of storage materials. 

12. SUST 1001: An Introduction to Sustainability 

Elizabeth Marti 

College of Food, Agriculture, and Natural Resources Sciences: ESPM; Undergraduate 
Student 
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Sustainability encompasses a very wide range of topics. While there are courses 
available at the University which focus on sustainability and its related topics, there is 
not a course available for those who do not want to dive into deep depths of 
sustainability education. To solve this issue, I have begun creating an introductory 
course where students can gain basic knowledge on topics related to sustainability. 
This course would not only give students the appropriate educational background on 
basic concepts, but it would allow the individual student to evaluate themselves 
personally and allow them to have the skills to make sustainable decisions throughout 
their lives. Students in this course would be exposed to both the concepts of each 
lesson as well as an interest list which would include university courses dealing with 
similar topics as that lesson as well as related student groups to encourage out of class 
sustainability related engagement that ties in with the specific interests of each 
student. 

13. Motivating Participation in Green Pricing 

Jake Herbers 

Humphrey School of Public Affairs; MS-Science, Technology, and Environmental Policy; 
Graduate Student 

‘Green pricing programs’ (GPPs) offered by many electric utilities, which allow 
consumers to support renewable energy without on-site deployment. Most GPPs are 
established as voluntary, opt-in programs that add an incremental charge to a 
customer’s bill to have some or all of one’s power provided by solar or wind. As 
consumers demand venues for more democratic participation in the energy transition, 
GPPs represent an opportunity to increase the agency of consumers in driving 
renewable energy development, even though most of these arrangements preserve 
utility control of the physical infrastructure. 

Our research examines what drives consumers to participate in GPPs. We examine a 
40 GWh/year GPP developed by a large generation and transmission cooperative that 
has over 

5,000 users in 29 distribution member cooperatives. We review over 700 marketing 
documents created by these cooperatives to solicit participation in the GPP. We apply 
a framework focused on drivers of charitable giving, and code each document to 
better comprehend two concepts: 

-Key utility solicitation strategies included altruism, reputation, efficacy, and appeals 
to local benefits and energy security. 

-Utility rationales for program creation included responsiveness to member demand 
and social responsibility. 

14. Sustainability in the Textile Industry 

Isabel Atkinson 

College of Design; Apparel Design; Undergraduate Student 
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This presentation will focus on the pollution within the textile industry as well as 
sustainable solutions for the production of apparel, and the reuse of materials after 
consumers dispose of their items.  

Everyone wears clothes, and while some know about the ethical issues in the fashion 
industry, few know about the mass production of pollution that textiles create. More 
than 15 million tons of textile waste is generated each year. The problem is that 
textiles don't biodegrade quickly, and production uses many harsh chemicals, causing 
the apparel industry to be one of the biggest pollutants. Not only is it companies 
throwing away 10% of their scraps, but also the consumer discarding of, on average, 
80 pounds of clothing each year. Nearly 100% of textiles can be recycled, still, 10.4 
million tons go directly into landfills yearly.  

We can reuse the wasted textiles to create new apparel items, and look into creating 
new materials and products from the scraps. We can create paper from the cut off 
scraps of a production line with eco friendly adhesives mixed in with the fibers, and 
can be reused or remade. It is important to educate the public since everyone, 
subconsciously, is contributing. 

15. Why is Environmental Change such a Challenge? 

Chyna Williams 

College of Food, Agriculture, and Natural Resources Sciences; Environmental Science; 
Undergraduate Student 

My talk will explore the on the issue of why environmental change is such a challenge, 
with a focus on why organizations and individuals don't make the "right" choice for 
every choice. Building on that, I would explain the biggest obstacles to a 
environmentally conscious future, and what people can do to overcome these 
obstacles. I would end with a brief discussion of an exemplary case study which 
touches on the topics that I previously discussed and inspires and asks something of 
my audience. 

   "Why" is a wonderful question, and it is the basis of my talk. It leads people to the 
roots of problems, and subsequently to the right solutions to those problems. It would 
clear up assumptions made by the audience about the challenge to environmental 
change, make them aware of their own positive/negative behavior, it will educate 
them on why these issues are so big and challenging, but also inspire them because 
they DO have the power to make change. 

My content will be drawn from literature read in my Integrated Environmental Science 
Problem Solving course and my Environmental Policy course, both of which have 
opened my eyes to many aspects of solving environmental issues. I will also interview 
experts of environmental change and perform my own research. 
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16. Biochar Water Filtration System 

Niki Ung 

College of Science and Engineering; Bioproducts and Biosystems Engineering; 
Undergraduate Student 

Excessive water runoff from crop fields on farms is an extremely prevalent issue that 
has many repercussions. This runoff that is not absorbed by the crops contains many 
heavy metals, pesticides, and herbicides which travel and accumulate into our clean 
water supply. However, a solution for filtering this water in a natural and economically 
conscious way is through biochar. Biochar is charcoal that is created through the 
thermoconversion of agricultural waste and has been used in farming practices 
throughout the world and even in third-world countries.When wastewater passes 
through biochar, the chemicals in the water bind to the highly porous surfaces of the 
charcoal and filter the water in a process called adsorption. Biochar, along with raw 
agricultural waste will be incorporated into compost filter socks, which consist of a 
mesh external layer. These socks will then be lined on the borders of crops, which will 
prevent the runoff of sediment and act as a bio-filtration system for agricultural 
wastewater. 

17. Solar Energy in MN 

Jayme Ratliff 

College of Food, Agriculture, and Natural Resources Sciences; ESPM; Undergraduate 
Student 

I believe that Minnesota has the potential to undergo its own version of the German 
energywende with the right motivation. It will take more policies that incentivize 
renewable energy and a push for renewables from the public as well. Focusing on 
solar expansion, I believe that Community Associations - such as townhomes and 
homes in gated communities - are the pathway to gaining the most area of solar 
energy. Using what was presented to me on my study abroad trip to Germany and 
what I know about Minnesota solar, I will explain how Community Associations are 
going to be key in the solar expansion. 

18. Corporate Environmental Performance and its relationship to 
Reputation, Reporting, and Organizing 

Michelle Heyn 

College of Food, Agriculture, and Natural Resources Sciences; NRSM; Graduate 
Student 

Global macroeconomic conditions such as food security, supply chain disruption, and 
health issues, are all real concerns connected to greenhouse gas emissions (GHG) ever 
increasing levels (NPR, 2015; IPCC, 2014). There is an awareness that environmental 
degradation and depletion problems exist on a global and local level, and are caused 
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by human activity (Shi, 2004; Polasky & Segerson, 2009; Tilman, 2012). This global 
environmental problem and the needed change, is understood by governments and 
companies alike as a macroeconomic condition that can be helped with change from a 
reduction in GHG emissions as part of the solution (Basnal & Roth, 2000; Walker, et. 
al., 2009). However, government policy, regulation, and sanctions mandating GHG 
reduction only go so far and happen so fast. Government is slow to change, and 
change cannot come from policy initiatives or government mandates alone (Marcus & 
Geffen, 1998; Guerry, et al., 2015). Instead, we must turn to corporations to find and 
implement solutions to GHG emissions and other environmental issues connected to 
business. My work connects company’s corporate social responsibility (CSR) activity 
reputation scores, sustainability reporting, and Interorganizational Relationships to 
environmental performance. This presentation will discuss these topics and related 
findings to corporate environmental GHG performance. 

19. Food Waste Data Collection and Outreach at UMD 

Cole Grotting and Alyssa Minder 

College of Food, Agriculture, and Natural Resources Sciences; ESPM -- Policy, Planning, 
Law, & Society; Undergraduate Student 

Agriculture and in particular animal agriculture are extremely resource intensive 
industries in terms of its land, water, and carbon footprint. So when we throw uneaten 
food away, we also waste the water, animal feed, fertilizers and  pesticides (water 
quality issues), carbon emissions, and money that went into growing, processing, and 
purchasing it. Additionally about 40% of food produced in the U.S is wasted making 
this an enormous challenge for sustainability. Over the course of the 2018-2019 school 
year, I have led a food waste data collection, education, and outreach campaign in 
Superior Dining, our campus dining center. Each month I collect pulped food scraps 
from the dish room and weigh them to calculate the amount of food waste for that 
day and do some basic calculations (normalize the total weight by the number of meal 
swipes.) Additionally, twice a semester we hold a “Food Waste Awareness Day” for 
Students in Superior Dining providing information on the environmental, economic, 
and social impacts of food waste and a chance to engage with students around the 
issue. I will discuss the importance of taking metrics to track progress on sustainability 
initiatives and engaging with students about ways we can all reduce our footprint 
through food. 

20. Student Organic Garden and Native American Garden 

Anneliese Tatham 

University of Minnesota - Morris; Environmental Sciences & Studies; Undergraduate 
Student 

Whether we eat at a dining hall, campus cafe or cook for ourselves, we all rely on food 
to keep us going throughout our busy lives.  On college campuses and in rural areas, 
food access, security and literacy are problems many students and community 
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members face daily.  At UMM, we provide students with opportunities to learn about 
food systems, sustainable agriculture and environmental well-being in our Student 
Organic Garden and Native American Garden. We grow a variety of vegetables and 
herbs which are available directly for student use and supplement community meals 
and food served at the dining hall. We offer learning opportunities in a variety of 
practical gardening, cooking and conservation skills while hosting discussions on food, 
land and justice and seek to create an open and welcoming space. Through these 
gardens and programs, we aim to improve food literacy while supporting students and 
serving as a connection to the place in which we live and the greater communities of 
sustainable agriculture and food in Minnesota. 

21. Advancing Solar at UMD 

Faith Breeden, Luke Morancey, Mellisa Ofori 

College of Food, Agriculture, and Natural Resources Sciences; ESPM -- Policy, Planning, 
Law, & Society; Undergraduate Student 

The SUN Delegation at UMD is a group of students that advocates for solar powered 
energy on campus. This year the SUN Delegation has been looking at placing solar 
walls on the penthouses on two of our buildings. These solar walls would be used to 
power thermal energy. In our presentation we will discuss why we decided to move 
from using natural gas to thermal energy through solar walls and how this will reduce 
the carbon footprint at UMD. 

22. The Morris Model 

Mckenzie Dice 

University of Minnesota - Morris; Environmental Science, German; Undergraduate 
Student  

I am the Morris Model International Partnership Intern at the University of Minnesota 
Morris Office of Sustainability. Much of my work focuses on cultivating the sister-city 
relationship and technical partnership the city of Morris has with the city of Saerbeck, 
Germany, through the Climate Smart Municipalities program of the Institute on the 
Environment. The goals of the Morris Model are to promote clean energy, energy 
conservation, community resilience, cultural exchange, and celebration of our work. 
This project has led to a community strategic planning event that took place in 
October, 2018, in which community, city, county, school, and industry leaders came 
together for two days to highlight goals we have for the future in the areas of energy, 
transportation, waste and recycling, and education. We have also created 'The Morris 
Model 100', which is a list of projects aimed towards meeting our goals, modeled after 
the project list our sister city, Saerbeck, shared with us when we began our 
relationship in 2015.  In the future, we also hope to build communication partnerships 
between UMM and the Fachhochschule Münster, and between the Morris Area High 
School and the high school in Saerbeck, Germany, as an opportunity for students 
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across the world to learn more about each other's daily lives, culture, and goals for a 
changing world and future. 

23. Biogas Production and Potential: A Comparison of Biogas in 
North Rhine-Westphalia, Germany and Minnesota 

Samuel Jawer 

College of Science and Engineering; Chemical Engineering; Undergraduate Student 

Over last winter break, I had the opportunity to visit North Rhine-Westphalia, 
Germany in order to compare renewable energy technology and policy with that of 
Minnesota. This presentation details a short overview of the differences in biogas 
production specifically, and the benefits that such production would bring to 
Minnesota if implemented similarly. Biogas is a form of renewable energy that is 
created using readily available organic material in the absence of oxygen which 
consists of a gaseous mixture of carbon dioxide, methane, and other gasses. The 
organic material is most often a waste product from another industry, such as manure 
from cattle farming and wastewater from various forms of industrial food production. 
This allows for effective waste management and at the same time producing much 
needed renewable energy. If biogas production facilities were installed in Minnesota, 
they would allow for effective waste management, a sustainable source of energy, and 
economic benefits from a new industry. 

24. Carbon Tax 

Zhichun Mao 

College of Liberal Arts; Economics; Undergraduate Student 

Global warming, which is caused by excessive carbon emissions, have huge negative 
impact upon the climate, economy, agriculture, and human body, and we need to 
address it as soon as possible. Implementing a carbon tax is an efficient way to solve 
this problem. First, the carbon tax would decrease pollution. According to “Worth a 
Go,” in the past, since people did not need to pay for pollution, people polluted as 
much as they wanted. However, the carbon tax would discourage this situation by 
charging people when they pollute. Second, though many people have negative 
impressions toward taxes, this “natural aversion” to the carbon tax can be offset by 
reducing existing taxes and recouping the revenue from implementing carbon taxes. 
We use economic theories of taxation and efficiency to show the viability. The carbon 
tax will therefore decrease the amount of taxes for people that choose not to pollute. 
Third, in contrast to people’s concerns, the carbon tax would not hamper but rather 
improve the economy. We examine and the case studies in Britain and British 
Columbia to prove the idea. 
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25. Dovetailing Sustainability and Community at Duluth Folk 
School 

Joe Murphy 

University of Minnesota Duluth; Environment & Sustainability; Undergraduate Student 

The Duluth Folk School is a newly opened community place in the Lincoln Park Craft 
District of Duluth that promotes sustainability through education in numerous events 
and courses, supporting local artists and musicians and encouraging members of the 
community to learn and build together. 

Here, classes are offered to anyone of any age to come and learn from other 
community members how to learn new crafts such as timber framing, needle felting, 
playing the guitar, or growing a garden, to name a few. Materials that are used to 
build the Folk School are sourced locally and all have a bit of history behind them. 
Many of these materials have been given a second life to help run the folk school or 
the cafe the works in conjunction with it called Dovetail Cafe & Marketplace. 

In addition to promoting responsible on-site waste management, working directly with 
local green infrastructure businesses, and being welcoming to all members of the 
community. The Duluth Folk School is quickly becoming a model example of how to 
bring people of various backgrounds together while promoting sustainability. 

26. Static Hydroponics and Salads Keep Food Insecurity at Bay 

Priscilla Trinh 

College of Food, Agriculture, and Natural Resources Sciences; Sustainable Systems 
Management; Undergraduate Student 

The average meal in America travels approximately 1500 miles to reach the 
consumer.1 At the University of Minnesota, 17.5% of students worry about food 
depletion before the next purchase and an additional 10% experience food 
shortages.2 The vulnerability of current global food systems combined with prevalent 
hunger in such a developed country demands solutions that not only address the 
immediate issue but empower individuals to rise above constructs and build resilience.  

Therefore, the Minnesota Student Association’s Sustainability Committee undertook a 
food insecurity alleviation and student education pilot initiative. Utilizing UMN 
Professor Tom Michael’s Hydroponic Salad Table design, HST systems were assembled 
in the St. Paul greenhouse to grow dark romaine lettuce and white-siberian kale from 
February-April. Hydroponics is a sustainable agricultural method that grows plants 
without soil, using a water medium instead. The plan is to deliver 12 lbs. of produce on 
a monthly basis to the on-campus Nutritious U Pantry, a free grocery store for 
students. This initiative’s objective is to provide locally-grown healthy food to food 
insecure students on campus while creating an educational opportunity on the 
benefits of hydroponics to inspire individuals to regain control of their food situation. 
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27. Wings of the Night: Sustainable Action for Malaria Prevention 

Tyler Vogel 

Humphrey School of Public Affairs; Master of Development Practice (MDP); Graduate 
Student 

In 2016, 3.2 billion people lived at risk of malarial infection with 445,000 deaths 
estimated (WHO, 2017). Further fortifying the impact malaria has on global 
populations, global climate change will increase the range of vector-borne diseases 
like malaria into previously safe regions with more suitable habitats for mosquitoes to 
breed. Preventing mosquito-borne illnesses remains difficult as many of society’s most 
marginalized lack access to resources and medical facilities. Additionally, many 
preventative approaches, such as bed nets, often position individuals to choose 
between prevention and comfort. Each vulnerable community and individual 
household have unique problems facing the control of mosquito-borne diseases.  

Wings of the Night proposes a unique, sustainable, and lifestyle conscious approach to 
help combat malaria. Wings of the Night utilizes the natural predation and biological 
advantages of insectivorous bat species to deplete the micro-population of 
mosquitoes. Established in 2017 in Sucusari, Peru, Wings of the Night continues to 
adapt in best supporting the Maijuna people. Constructed with 95% sustainable and 
locally sourced materials, the case of Wings of the Night supports the necessity for 
community-centered approaches to combat malaria and other vector-borne diseases. 

28. “A Culture of (Environmental) Consciousness: The Impact of 
Life-Cycle Thinking in Germany’s Culture of Environmental 
Sustainability” 

Katelyn France 

University of Minnesota - Duluth; Biochemistry and German Studies; Undergraduate 
Student 

In America, the thought of environmental sustainability typically ends at recycling, a 
relatively new cultural push towards an often underutilized process that fails to 
encompass much of what actually goes into the concept of environmental 
sustainability. Germany is known for its utilization of the life-cycle thinking process, 
which is used to look beyond the traditional context of sustainability. This allows a 
better picture of the environmental impact of products and their role in the grander 
scheme of environmental sustainability. 

In this research project, both German and American sustainability-focused research 
papers were used in a literary review of scientific sources to study the different usages 
of the Life Cycle Assessment, Life-Cycle thinking, and the cultural principles of 
environmental sustainability. This was done to determine in what ways the process 
resulted in positive environmental changes and how this process can be further 
utilized using intercultural and interdisciplinary approaches. This project was done in 
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partnership with Professor Dan Nolan of the University of Minnesota - Duluth, with 
possible future contacts through Climate Smart Municipalities partners in our partner 
city of Siegen, Germany. 

29. UMN Solar Vehicle Project 

Ryan Berglund 

University of Minnesota - Duluth; Biochemistry and German Studies; Undergraduate 
Student 

The UMN Solar Vehicle Project is a group of over 100 undergraduate students who 
work toward designing and building a new solar car every two years. At the end of 
each build cycle, we race at the Formula Sun Grand Prix in the US and the World Solar 
Challenge in Australia. Founded in 1990, the group has built a total of 14 cars and is 
currently in the process of building the 15th, Freya. We have competed in over 30 race 
events and have placed in the top 2 for about 15 of those events. One of our recent 
cars, Daedalus is currently on display at the Works museum in Bloomington. This 
project promotes the use of solar energy as an efficient power source for cars. 

 


