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CAMPUS PV DEVELOPMENT ROADMAP
1. Campus PV Development Team
Grant Funded Staff:
Ellen Anderson, Executive Director
Laura Burrington, Graduate Research Assistant
Other Staff:
Erin Sikkink, Program Assistant
SUN Delegation Advisors:
Lewis Gilbert, COO, Institute on the Environment
Jerome Malmquist, Director of Energy Management
Shane Stennes, Director of Sustainability, Twin Cities Campus
Mindy Granley, Office of Sustainability, Duluth Campus
David Quinby, Stoel Rives, Finance and Law
Beth Mercer-Taylor, Institute on the Environment
Paul Imbertson, Professor at Department of Electrical and Computer Engineering
Brian Ross, Senior Program Director, Great Plains Institute
Dan Svedarsky, Director of Sustainability, Crookston Campus
Troy Goodnough, Sustainability Director, Morris Campus

SUN Delegation Team:
The SUN Delegation is made up of the 52 students listed in Exhibit A, six on the Duluth campus and the
remaining 46 on the Twin Cities campus. They have self-selected into five small groups, with specific
students in each group listed in Exhibit B. A brief description of each groups roles are listed here.
Site Assessment - Twin Cities: This group has taken responsibility for assessing the buildings and parking
lot structures for the Twin Cities campus and land on U of M property in Rosemount, known as Umore
Park, as well as feasibility design layout, permitting and interconnection qualification. They have
additionally combined with a group that is exploring the possibility of programmatic assets that solar
installed on campus will bring to students, especially for electrical engineering students. Additionally,
many Twin Cities campus buildings have historical designation, which can create a significant barrier when
attempting to install solar, so a sub-group of two students is working on this topic.
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Finance Group: This group is working on financial models, return on investment strategies, and energy
analysis. They have also taken responsibility for confirmation of financing structuring and direction,
procuring financing, and financing company negotiations.
Campus Outreach Group: This group covers University outreach, decision-making, and process. Their
first task has been to determine the key people at the U of M who act as decision makers in solar
installations or financial investments and how the processes for approval work. Once sites and financing
are better determined, this group will conduct outreach to students and decision makers to create
grassroots support for the project/s. One tool they have created to support outreach to students is an
independent website that will enable communication that is independent of official U of M functions.
Site Assessment Duluth: This team has taken responsibility for the Duluth campus site assessment of
buildings, land and parking structures as well as some of the aspects of the decision making process that
may be unique to that particular campus. The technical assistance of a professional site assessor will need
to be utilized here to assist students with the roof assessment, pathfinder data collection and analysis and
possible electrical runs.
LiDAR Group: This team is working with the U Spatial department to help develop more detailed LiDAR
solar mapping for the Twin Cities campus and possibly the Crookston campus. The Duluth campus has
received technical assistance funds to do this work.

OTHER STAKEHOLDERS:

Multiple partnerships across the University of Minnesota and outside of the campus have been created.
1. The Department of Geography has reached out to provide credit for their students participating
in the delegation and have done media promotion touting their students participation in the SUN
Delegation.
2. We have also partnered with Solar Pathways grant recipient, Ecolibrium3 in Duluth, on a technical
assistance grant to develop a more sophisticated LiDAR map for the City of Duluth, including
adding campus building footprints. This grant has been awarded and the Duluth U Spatial office
will begin work processing data down to a 6-inch accuracy (it is currently at one meter accuracy),
digitizing all building footprints in Duluth, building out a value added solar map for the Duluth
campus and configuration of an interactive public facing website that can be used by students to
assess the Duluth campus for solar installation possibilities.
3. We have received sponsorship to the MN Solar Energy Industries Association (MNSEIA)
Conference for eight of our students by four local companies with an interest in developing the
solar workforce. We hope to build an internship program and invite these experts in the industry
to lecture to the group. There are currently at least two local businesses interested in having SUN
Delegates come on as interns to work in the solar industry, one as an electrical engineer and one
as an assistant to the CEO of a solar developer/financier.
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4. Further engaging the business community, we have received past proposals from solar developers
to the University to help the groups understand what has already been put on the table for the U
of M. We see the Community Solar Garden (CSG) model as a very promising approach for
Minnesota, and hope to contract with a CSG development expert to help analyze that option in
detail.

Description of student engagement and retention strategy

The SUN Delegation has successfully recruited over 50 students, while we have lost some over the last
two months, we have more joining every day. Keeping students engaged over a long period of time could
prove challenging without the incentive of pay or credit as some of the other campuses have utilized. A
new course approved by the University Provost as a Grand Challenge Curriculum model will be taught
spring semester and provides a credit opportunity for those that can fit it into their schedule and will bring
in new students with a commitment to completing the program. More information on that class is below.
We have officially made the SUN Delegation a University student group, with officers and a monthly
stipend to provide food for students. Continuing to provide opportunities for learning and growth such as
the AASHE conference, the MNSEIA conference, NREL and the visit with Jared Schoch on campus will be
important for further retention.

OTHER BENEFITS FOR STUDENTS AND STAKEHOLDERS

In Spring of 2016 Ellen Anderson and Prof. Paul Imbertson have been approved to teach a three credit
Grand Challenge Curriculum class called Renewable Energy Pathways that will be offered to Graduate
students and Undergraduates on all of the U of MN campuses. It will use the Solar Endowment project as
its hands-on, interdisciplinary action project this year. This will allow any SUN delegates who can fit this
class into their load to receive credit for participation. The class is from January 15th to May 4th, 2016.
A grant from the Institute on the Environment was awarded to our SUN Delegation to send 6 students to
the Association for the Advancement of Sustainability in Higher Education (AASHE) conference in
Minneapolis this October. Three of these students also received funding to travel from the Duluth campus
to the Twin Cities for the duration of the conference.
Business sponsorships were collected to send eight of the SUN Delegates to the MNSEIA Conference, as
outlined above. Four of these students were also invited to a lunch with Mortenson Construction. These
opportunities are excellent growth and networking opportunities for students.
The Geography, Biology, Society, and Environment, & CLA Public Health minor programs reached out to
us to provide their students credit for directed study or internship credit.

4

Final, December 2015

2. Decision-Making Process and Key Stakeholders

As can be seen in the organizational chart in Exhibit C, one of our main advisors, Jerome Malmquist, is
pretty close to the top of the organizational chart, just a few steps below the Vice President of the college.
He has been heavily involved in the development of the solar installations that have already happened on
campus.
Our Director, Ellen Anderson, has begun meeting with the higher level decision makers in the University
and some members of the Board of Regents to tell them about the Solar Endowment project and prepare
them for the possibility of upcoming proposals. She has so far gained some support and advice on the
best paths forward. It’s clear that some high-level University leaders are interested in solar development,
especially in highly visible ways to demonstrate commitment to students, alums and the broader
community. However, the leaders will look to facilities staff and the CFO for guidance to be sure that solar
deployment will be reasonably cost-effective compared to alternatives. Additionally, we will work with
the University Foundation staff to gain a detailed understanding of the investment criteria.

CAMPUS COMMITMENTS

In 2008 the U of M joined other higher education institutions with the signing of the American College
and University Presidents’ Climate Commitment (ACUPCC) by former President Robert Bruininks. The
(ACUPCC) is a collaborative formal acknowledgement of the destabilizing climate, and a commitment to
combat the leading challenge of the 21st century by reducing emission levels through operational,
societal, and educational changes. The goal is for the U of M to be carbon neutral by the year 2050.
Currently the U of M is a member of Princeton Review’s 311 Green Colleges and received an A letter
grade from the Sustainable Endowments Institute Report Grade (1 of 3 to receive an A in all 9
categories), but the U of M still emits 640,000 metric tons of CO2. Currently, 51.2% of the 640,000
metric tons of CO2 comes just from purchased electricity. In addition, the University of Minnesota
President recently recommitted to the Climate Leadership Commitment with the following
commitments:
● Reduce carbon emissions 50% by the end of 2020 through the implementation of combined
heat and power and extensive energy efficiency initiatives.
● Achieve carbon neutrality across all of our campuses by 2050.
● Prepare students, through our Grand Challenges Curriculum and other educational experiences,
to understand the causes and impacts of climate change, to assess interventions to achieve
climate neutrality and resilience, and to take action.
● Marshal the University’s research and creative capacity to develop sustainable cities and
resilient communities, and to provide secure food, water, and energy in a carbon constrained
world and changing climate.
Renewable Energy Pilot Projects are one of many strategies the U of M is deploying to reduce their large
emissions and reach their 2016 goals of 187,500 tons CO2/year, and also where this delegation fits into
5
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the U’s long term strategy. By 2021, the projected CO2 reductions are estimated at 313,100 tons
CO2/year. Along with building recommissioning, reduction of campus size, window replacement, and
other strategies, the Solar Endowment project is in place to further the U of M’s goals of emission
reduction and ultimately carbon neutrality by 2050.

3. Descriptions of Priority PV Development Sites
SUMMARY

The University of Minnesota – Twin Cities has an incredible energy resource right on campus: solar.
According to the National Renewable Energy Laboratory (NREL), “Solar is Minnesota’s single largest
energy resource.” Despite this, the University has been slow to adopt solar power. The University of
Minnesota – Twin Cities has many possible solar sites on campus buildings. The Crookston campus is
being investigated to see if the use of unused athletic fields would be allowed. The Duluth campus
students are considering adding on to their current solar arrays and finally brownfield land owned by the
U of M in Rosemount, MN has great potential.

ASSESSMENT C OMPONENTS:
LIDAR SITE ASSESSMENT T EAM SUMMARY

The LiDAR site assessment team has acquired digital surface models generated from a 1 meter
resolution LiDAR point cloud of the four University of Minnesota campuses. We have also generated an
initial total insolation model of the Twin Cities campus which has provided us with pixel-by-pixel values
for yearly total solar radiation (seen on this map section with red being highest, then orange, yellow,
green, and then blue lowest) in watt-hours per square meter. At this point we are working with a data
set from University Services to generate values for entire roof sections of the Twin Cities campus. Once
this is done we should be able to calculate monthly totals, maximum daily values, and total generation
potential based on assumptions about photovoltaic efficiency.
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The data set that we have for the Twin Cities roof sections also includes structural and surface
information which will be helpful for some of the other assessment groups once the data is all
processed. Facilities staff (Dan Sward) might also be able to give at least some information about
scheduled replacement year for different sections but needs to look into
what data they actually have first.
The Duluth Campus Team has requested the LiDAR Team add the
building footprint dataset to the Duluth Campus LiDAR map. The building
footprint was received through a collaboration with City of Duluth,
Ecolibrium3 and the U of M Duluth campus Geospatial Analysis Systems.
It is believed at this time that the LiDAR team will be able to assist them
in completing this.

Portion of the St. Paul Campus showing Forestry, Agriculture, Student Center,
and Test Fields

HISTORICAL DESIGNATION ISSUES:

The University of Minnesota Twin Cities campus was established in 1851
and some of the first buildings still in use today were built in 1886. This fact has added another layer of
complexity to solar installation on campus due to historic preservation measures in place across the
campus. Based on the findings of the historical designation group, we were able to identify the buildings
that are historically designated and buildings that are slated for construction in the upcoming years.
Using this information, we created a hierarchy of buildings that list the structures that would be the
most difficult to add solar equipment, as well as the structures that might be easier considering they will
be under-construction or remodeled anyway. This list is Exhibit D in this document.
Please note that all the buildings not listed in the document are neither historically designated nor
slated for construction. We see these structures as neutral for adding solar equipment, meaning they
will rank below properties that are slated for construction, but higher than properties with historical
designation.

FIRST ROUND OF SITE ASSESSMENTS

The site assessment team gathered a list of 5 sites with multiple points of data for each site including
location, solar insolation, electrical utility company, cost, financials and future plans for this space. Our
list of sites consists of four types of panel layouts: ground level, rooftop, parking lot canopy, and parking
structure canopy. We have included a mix of each in our preliminary roadmap. As we further explore the
cost and benefit of each system, as well as other constraints, the list will be further narrowed down.
Our system would most likely consist of non-tracking, grid tied solar panels. In order to help enhance the
research and education goals of the University, a small (10-40kW) educational and research array could
be installed as well in a more accessible area.
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In order to make the financials as favorable as possible, we will likely try to place as many MW of solar in
one spot as possible. The number of MW per site will be limited by the electrical interconnection,
structural integrity of the building (if rooftop), and maximum density of panels. Now that we have a
small number of sites identified, we can start investigating these issues.

FINANCIAL ASSUMPTIONS
The 30% Investment Tax Credit (ITC) is set to expire by the end of 2016. In order to take advantage of
this credit, a site must be producing solar power by December 31, 2016. For the purposes and financial
models of this roadmap, we cannot expect to have a system producing power by that deadline.
Therefore, our financial models will reflect the default 10% ITC. This list is preliminary and may change
as the sites are explored further.
●
●
●
●

Brownfield: (UMore) - $1.82/watt
Parking structure/ramp/roof: (all others) - $2.47/watt
14.5 cents/kWh, 0% escalation (gives best/highest Net Present Value)
10% ITC

1. UMORE PARK

170th St E.
Rosemount, MN, 55068

Overview:
The University of Minnesota purchased and planned UMore park in 2008 as an eco-community for
20,000 to 30,000 residents focused on renewable energy and research. Since that time, the U of M has
stepped down its plans and commitments to this site, allowing Dakota Mining to use resources on the
property to mine gravel in specific areas of the 5000 acre site. After Barr engineering conducted an
environmental study on the property, it was determined that before development, a thorough cleaning
of the property would be necessary due to past armament production. Now, the university is hoping to
get out of the property in the long term and turn the land over to the city of Rosemount.
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Overhead Views:

Solar Potential:
The site is has a very favorable solar potential. With an average Insolation of 3.06 kWh/m^2 and
very few shading from buildings or trees, this site would be great for a MW scale surface mount
solar farm. This site was ranked as the most favorable mainly due to the large surface area for
panels as well as the cost benefits described in the next section. The site in red is near the U of M
wind turbine and currently has the transformer capacity to have a 2 MW solar installation placed
there without any upgrades. This space is about 12 acres.
Cost:
This is the only site that allows ground mounted solar panels. Ground mounted solar is, on
average, cheaper than rooftop or parking lot canopies. A 1 MW system will be able to produce
about 1,347 MWh per year.
Financials:
UMore Park - 2MW
Owner: -$100,000 NPV
PPA: -$550,000 NPV
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Future Plans:
Many of the research incentives of the land/soils have been compromised with the
environmental study, so it is difficult to say what the current/future construction plans will be.
The main operation out of the property will likely continue to be gravel mining for a number of
years. Part of the park is listed for sale, however, not the park we are proposing installing solar
panels on. More discussion must be had around the future of the park.
Leadership perspective: The University Services Vice-President for has indicated that the
University may not want to be tied to a long-term commitment on this land.

2. TCF BANK STADIUM PARKING LOT

420 SE 23rd Ave
Minneapolis, MN 55455

Overview:
TCF Bank, which was built in 2009, is home to all Gopher Football and other large events. There is a
large potential around the stadium for parking lot canopy solar. While the cost may be slightly more,
there is enough surface area for at least 2MW of solar. We may be able to offset the increased cost of
building the canopies by installing a larger capacity through a Power Purchase Agreement (PPA).
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Overhead Views:

Potential areas for solar panels outlined in red:
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Solar Potential:
The site is has a very favorable solar potential. The average Insolation is 3.07 kWh/m^2. On the
North side of the stadium, there is some shading, however. Aside from that, there is very few
shading around the parking lots, especially the ones towards the East of the stadium. Solar panels
would be added over the existing parking stalls.
Cost:
This is site would require parking lot canopy solar structure. While this would increase cost, there
is a lot of surface area. The cost may be able to be offset by installing a system larger than 1 MW.
Future Plans:
There are some long term plans of replacing the parking lots with a parking garage. These plans
will have to be investigated further.
Leadership Perspective: The facilities staff is discouraging us from solar on this part of campus
due to a new CHP plant that will serve its demand.

3. CARLSON SCHOOL OF MANAGEMENT
321 19th Ave S
Minneapolis MN 55455

Overview:
Carlson School of Management sits on the West Bank of the University of Minnesota Campus. It
houses one of the best business schools in the nation. There has already been an inquiry into
installing solar on top of it. As well-known and highly visible location, there are non-monetary
benefits to installing solar on this building in addition to the very good solar potential. 3rd party
assessments have already been performed on the location, which we will be analyzing.
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Overhead Views:
Potential areas for solar panels outlined in red:

Solar Potential:
The site is has a very favorable solar potential. The average Insolation is 3.03 kWh/m^2. As the
tallest building in the near vicinity, there is little to no shading on the roof besides some existing
equipment. As a newer building, there is low chance that the structure will be unable to support
the panels.
Cost:
As the only proposed rooftop solar, this site is unique. As a newer building, there is a low risk of
having to redo the roof in the coming years. It is also adjacent to a road, making it easy to deliver
materials to the roof via a crane for installation. The additional costs associated with being on a
roof may require this project to be lumped in with a larger one, such as UMore Park.
Financials:
CSOM - 150kW
Owner: -$320,000 NPV
PPA: -$350,000 NPV
Future Plans:
There have already been some site assessments done by 3rd parties. Besides solar panels, there
are no plans for this roof.
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4. 21ST AVE RAMP AND GORTNER AVE RAMP
400 21st Ave S, Minneapolis MN 55455
1395 Gortner Ave, St Paul MN 55108
Overview:
There is a large potential for solar panels on top of the University owned and operated parking
ramps (parking garages). There are 7 which would be possible to install solar on top of. Of those
7, 21st Ave and Gortner Ave Ramps were chosen due to their favorable south facing orientation
and high solar insolation. Putting solar panels on the ramps have an added advantage of
providing shade for cars parked on top or providing shelter from snow in winter.
Overhead Views:
21st Ave Ramp
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Gortner Ave Ramp:

Solar Potential:
The site is has a very favorable solar potential. The 21st Ave Ramp has an Insolation of 3.03
kWh/m^2a day and the Gortner Ave Ramp has an insolation of 3.06 kWh/m^2 a day. There is
little to no shading. Solar panels would be added over the existing parking stalls.
Cost:
The structures do have an advantage of easier electrical interconnection since their raceways are
easily accessible. Electrical rooms are located on the 1st floor. In order to make this option more
financially viable, it will be worth looking into some of the other University owned ramps
including the University Ave Ramp, Medical Center Ramp, and Washington Ave Ramp. Both
ramps have street access (plenty of rooms for cranes). Each is approximately 4 stories tall. Small
equipment can be driven to the top for installation purposes.
Financials:
Gortner Ramp Lot - 200kW
Owner: -$325,000 NPV
PPA: -$400,00 NPV
Future Plans:
There are no future plans for the parking structures.
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5. ATHLETE’S VILLAGE
15th Ave SE
Minneapolis MN 55455

Overview:
Athlete’s village is a proposed new community for athletes consisting of several new buildings.
This is listed as a potential site due to the potential cost savings of including the panels into the
initial designs of the new buildings. A lot of the equipment needed for installation will already be
on-site. Additionally, the interconnection costs will be significantly less. As of now, there are no
plans to include on-site solar on top of Athlete’s Village. The facilities management has
discouraged the placement of solar on the entire micro grid of the East Bank of the Twin Cities
campus due to a new combined heat and power plant that will be providing energy to the grid
there. They would like a few years to understand how the flow of production versus demand
works with the new plant before adding solar. We would like to recommend that the designers of
this buildings make it solar ready.
Conceptual Drawing:

Financials:
Athlete's Village - 400kW
Owner: -$330,000
PPA: -$500,000
Leadership Perspective: One of the regents strongly supports the idea of solar on this project,
but the facilities staff is discouraging us from solar on this part of campus due to a new CHP
plant that will serve its demand.
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OUR SECOND STAGE OF SITE ASSESSMENT INCLUDES:
1.
2.
3.
4.
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Complete site assessments of priority sites with a solar installation professional for the Twin Cities,
Crookston and Duluth Campuses.
Identify electricity rates and usage identified with suitable points of connection and location of
substations for each viable site.
Decision Matrix for all sites investigated, including sites that have been eliminated.
Since roof assessments are difficult to do in the snow our timeline to have these completed is April, 2016.
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4: COSTS AND RISK: APPROVALS AND LEGAL/REGULATORY CONSIDERATIONS
Minnesota has several state policies that aid in renewable energy, and in particular solar energy,
development. In 2007 Minnesota enacted a renewable energy standard (RES), which requires Xcel
Energy to obtain at least 30% of their electricity from renewable sources by 2020, and all other utilities,
at least 25% of their energy from renewable sources by 2025. While solar energy could count towards
these goals, in 2013 Minnesota decided to pass an additional solar standard to further encourage the
development of the state’s solar sector. Under the new Solar Standard all investor owned utilities are
required to obtain 1.5% of their energy from solar power by 2020, with at least 10% of that amount
coming from 20KW or smaller installations. Municipal and cooperative energy providers are exempted
from the 1.5% solar standard. This requirement is additional to the existing RES requirement.
As a part of the 2013 law, Xcel Energy is required to develop a community solar garden program.
Community solar gardens allow individuals or organizations that are not able to install solar on their
own property to subscribe to a large solar array and offset their electricity bill with renewable energy.
Xcel has been slow to approve proposed solar gardens despite a large number of applications.
The 2013 law also included the Made in Minnesota program, which creates a rebate incentive program
for solar hardware that is manufactured in Minnesota. Program enrollees receive a 40% rebate over a 10
year period for systems under 40kw. The program is so popular that there is now a lottery system for
individuals to enroll.
Finally, the solar bill of 2013 required the Minnesota Department of Commerce to develop a distributed
solar value methodology. While utilities can use the methodology to establish a Value of Solar Tariff
(VOST), which would take the place of net metering, none so far have chosen to do so. With a VOST,
consumers first pay for their existing utility bill, then receive a credits for their solar electricity
production.
Several cities and other municipal organizations throughout Minnesota have Property Assessed Clean
Energy Programs (PACE) which allows businesses to install energy efficiency or renewable energy
measures at no upfront cost, and then repay the cost of the system on their property tax bill.
30% Federal tax credit

The UMN, as a nonprofit, cannot receive the benefit of the 30% federal tax credit without some type of
third party entity taking the credit for themselves and passing it along to the UMN through either a PPA
or Community Solar. Not being able to take advantage of the tax credit gives a cash purchase a
significantly lower rate of return. Please see the financial calculator created by the Finance Team here.
Net Metering

The laws for net metering have historically only applied to 40 kW or smaller arrays. As part of the 2013
legislation the net metering law for investor-owned utilities was raised to 1 MW. This applies to the Twin
cities and Duluth campuses. For systems outside of investor-owned utility areas that are 40 kW-1 MW,
net excess generation is credited at the avoided cost rate, or customers may elect to be compensated in
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the form of a kWh credit. Excess credit will be reimbursed at the end of the calendar year at the avoided
cost rate.

Solar Easements Laws

As a statewide law, once solar is put up, the solar owner has the rights to that sun window and others
cannot build something that interferes with it. One lawsuit in downtown Minneapolis was settled through
reimbursements for lost solar production.
Taxes

Solar is also 100% exempt from property tax and all equipment purchased is 100% exempt from sales tax.
Incentives

Twin Cities Campus - Xcel Energy offers an incentive program called Solar*Rewards and is reserved for
small systems under 20kw at $0.08 per kWh produced for 10 years. It is available each year until funds
run out.
Duluth Campus - Minnesota Power offers an incentive for solar photovoltaics of 60% of installed costs,
with a maximum of $20,000.

5: PROJECT FINANCIAL GOALS AND UNIVERSITY INVESTMENT
OPPORTUNITIES
The Finance team have investigated a very large range of financing options and outlined them below
with the assistance of Jared Schoch, David Quinby, Laura Burrington and Ellen Anderson. The groups
assessment of each model with barriers, opportunities and recommendations is listed under each
below. They developed the a financial calculators to help compare a contrast different sized systems at
different electrical rates through the financial models of Community Solar, Third Party Finance and Cash
Purchases for solar installations. University investment opportunities is being investigated by Ellen
Anderson with staff members of the University’s endowment program.

COMMUNITY SOLAR FINANCE MODEL:

We see very high potential with the possibility of a University Community Solar Garden, which would be
a national model based on Minnesota’s innovative CSG law.
A Community Solar Garden (CSG) is an arrangement where a developer owns a PV array and sells the
electricity to subscribers. The land or building used for the array, often referred to as a host site,
typically is leased by the developer for 25-30 years. This method of power sale and production was
authorized by state legislation in 2013 and mandated Xcel Energy as the sole utility in the State that
must participate. Minnesota Power, the utility for the Duluth campus, has also proposed a CSG
program. The participation of the utility in this arrangement is critical as the electricity is credited via an
electricity bill to the consumer.
As a subscriber, the UMN would benefit from a Community Solar Gardens subscription by receiving a bill
credit from Xcel for each kWh produced, while at the same time not having to install or maintain a solar
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array directly. Subscriptions are based on size of solar capacity and the price of use, which follows two
subscription models: pay upfront or pay-as-you-go. Pay upfront is a one time installment contract
usually with a time parameter which has the benefits of generally lower base pricing rates and rate
escalations due to the time parameter of the model. Pay-as-you-go operates on a monthly payment
schedule and does not have as much benefit in terms of pricing except for less costly subscription
cancellation charges if an adjustment is in order. Terms are operator specific and currently those initial
negotiations have not started. Therefore, this financing option is operating on a tentative basis and
projected terms.
Community solar has certain legal stipulations:
1. At least 5 entities or people must subscribe to the project and live within the utility’s service
area, and within the county or a contiguous county of the project site.
2. One customer may only purchase, at maximum, 40% of the power produced.
3. The individual project cannot exceed 1 MW, but five 1 MW projects could be co-located for a
brief period of time that is now over.
Theoretically, the University could participate in CSGs in up to three ways: 1. Lease property to a CSG
developer. 2. Develop their own CSG. 3. Purchase power from a CSG on campus or from other eligible
projects. What benefit and costs would there be to the U of M under the CSG scenarios?
1. Lease property to a CSG Developer:
o Paid for space used for project.
o Potential to buy up to 40% of the project’s electricity output, but no obligation to do so.
o Could issue an RFP with rate stipulations to ensure price stability or term length for
subscribers.
o Would require legal contracts and coordination to allow site access.
o U of M would not be responsible for maintenance and repair of system and would not
suffer if the system failed to adequately produce electricity.
2. Develop own CSG as “anchor tenant”:
o Much like developing a conventional PV array, but could gain additional revenue from
energy sales. However, would be limited to 40% of the array.
o Control over the project, unlike being a subscriber. But stuck with managing
subscriptions. KWh rate may increase or decrease in the future.
3. Purchase power from a CSG
o Simple - just like paying a utility bill but buying solar electricity. Can elect to receive REC
payment of 2 to 3 cents per kWh.
o Depending on the developer, could buy long term or short term subscription. Long term
would secure price stability, but short term (as little as 1 year) would require less upfront investment.
o Subscriptions have been selling fast, so may not be able to buy a large quantity.
o Price for a subscription will likely be higher than if owning an array, but possibly lower
than retail rate of standard electricity over time.
GOALS
1. Lay-out the projected return on a Community Solar Gardens subscription
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2. Evaluate this financing option in relation to alternative solar integration financing options
3. Hire professional consultant to help develop a CSG proposal the U of M is comfortable with.
SPECIFICATIONS:
The max subscription size of a 1MW garden is 40% or a 400 kW load, which is equivalent to 480,000
kWh/yr. Therefore, to integrate a 1 MW load, which is equivalent to 1,200,000 kWh/yr, a minimum of
2.5 Solar Community Subscriptions is necessary.
● This model will assume a 1 MW load with 2.5 subscriptions from a base of 4, however, the
subscription load size is variable in the model.
Panel degradation is another factor that affects the potential energy production each successive year.
● A panel degradation factor of 0.5% is assumed for this model because it is the industry standard.
The UMN - Twin Cities campus is under the A15 and A14 Xcel rate schedules, which classifies the UMN Twin Cities campus as General Service in regards to Xcel’s Applicable Retail Rate (ARR) credit. Also, the
load size of the subscriber from the Community Solar Gardens subscriptions determines the Renewable
Energy Credit.
● In 2015, Xcel’s ARR for General Service is 0.09914
● For load sizes greater than or equal to 250 kW a 0.03 $/kWh is added to the ARR
The expected annual electricity price increase rate affects the ARR, and is calculated from the past 13
years of Xcel Energy rate data. The rate is usually between 2.6% and 2.9%.
● For this model, an expected annual electricity price increase rate of 2.65% will be assumed.
Finally, investing in one or more of these Community Solar Gardens with the expectation of attaining
leverage in the developer rate negotiations: input at year 0 with the corresponding IRR calculation is an
option for this model.

Community Solar Garden Findings

Fixed Rate
With the given specifications and zero investment, as long as the fixed rate is below 0.1528 $/kWh the
UMN will break even adopting a 1 MW Community Solar Gardens Subscription. Any rate lower than that
value is more money saved.
Rate w/ Escalation
Two variables, with a lot of possible values, are at play here and without more data regarding probable
starting rate paid to developer or the subscription payment escalator, it is impossible to draw
conclusions even with the given specifications.
Conclusion
Before we can determine how this solar integration financing option compares to others more data
regarding this financing option is needed. However, this option seems the most promising because it
requires no capital investments on the UMN’s part, which is a major obstacle institutionally and
financially. Yet, it must be said there is an element of risk associated with this financing option due to
the uncertainty of the Annual Electricity Price rate increase. Currently, a good estimate, based off of
historical data, is calculated, and is profitable for the most likely developer rates, but there is still
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uncertainty surrounding this option. Therefore, further analysis of this financing model along with a risk
analysis is required to make a definitive decision.

THIRD PARTY FINANCE:

Third party finance is found to have the best return on investment, other than community solar, with
the 30% federal tax credit and accelerated depreciation. However, it is unlikely a solar installation can be
approved and installed before December 31st, 2016 and the future of the ITC is still an unknown, and
investors will not be creating power purchase agreements for 2017 until the legislation is decided on the
ITC.
The delegation has procured at least one PPA proposal that was given to the U of M for solar on the
Carlson School of Business in 2012. This proposal offered a 20% discount of the U of M’s electric bill. The
reasons the U of M did not pursue this proposal are unknown; we will find out.
The legality of third party finance models have long been unclear in Minnesota. Investors have recently
begun signing power purchase agreements with residential and large scale consumers. Most recently a
legal analysis was released by the Environmental Law and Policy Center in the hopes of making the path
forward clearer for third party financing arrangements.
A third party finance option is possibly seen as more favorable to Community Solar because the solar
would be installed on campus, making it (possibly) more visible, more tangible, more worthy of the
hashtag #umnproud than an offsite garden would.

CASH PURCHASE

The previous solar installations done at the U of M were bought and paid for without any outside
financing, thus foregoing the 30% federal tax credit. While this may be viable option for a small solar
system it is unlikely the U of M would be willing to do this with a larger system, with a larger upfront
investment.
However, one possibility is to create a donation recruitment, crowdsourcing effort to fund at least part
of a project, tapping the alumni and those interested in clean energy production in the area. This effort
would be best if a specific site was chosen and used as a platform of the effort. This would allow for
costs and barriers to be fully fleshed out before requesting donations. However, there are specific
regulations and approvals required by the U of M, see Board policy on Gift Solicitation and Acceptance.
These approvals are strict and consider where soliciting donations for solar conflict with or support
donations to higher priority programs at the University.
You can compare and contrast all of the above models in the financial calculator here. Other models to
consider are outlined below.

THE DONOR MODEL:

A potentially viable financial model for financing the installation of a solar energy system through a
private party donor who takes advantage of the tax incentive. This option is essentially a Public Private
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Project (PPP/P3), which is an agreement between private and public entities. P3s are a relatively new
concept in the United States but are quickly becoming widespread. This model is suitable because it will
encourage the use of a new technology, in this case solar power, by lowering the upfront installation
costs through the involvement of a private party donor who utilizes the available tax incentives. Under
this option, the private party donor will finance the installation of the solar energy system, take
ownership of it and act as a second utility by selling energy in a Purchasing Power Agreement (PPA). A
PPA defines the contract between the buyer and the seller of electricity. It will essentially specify all the
terms for sale and secures the payment stream between the two entities. It is estimated that the private
party donor could provide solar energy to U of MN at a minimum rate of $0.10/kWh rising by 2%
annually. The donor would subsequently depreciate the solar energy system asset and sell it to the U.
The specific federal and state tax incentives for commercial entities in Minnesota that can be leveraged
in this project include the Business Energy Investment Tax Credit, which is a credit is equal to 30% of
expenditures with no maximum credit. The expenditure covered by this tax credit include solar energy
equipment that generates electricity, to heat or cool a structure, or to provide solar process heat.
However, this credit falls to 10% of expenditures after December 31 2016, and so this option will
become a little less attractive after the credit expires.
Additionally, the Modified Accelerated Cost Recovery System (MACRS) allows businesses to recover
solar energy investments in certain property through depreciation deductions for period of five years.
For equipment where the Business Energy Investment Tax Credit has been claimed, the owner must
reduce the project's depreciable basis by one-half the value of the 30% ITC which means the owner is
able to deduct 85% of his or her tax basis.

STUDENT GREEN FEES

Student fees are a popular funding source for sustainability projects and have generally been approved
by large majorities in student elections. Fees can either be dedicated student fees for a specific purpose,
which can be mandatory or optional, or part of budget cycle to budget cycle allocation where funding is
determined periodically in competition with other funding possibilities. Currently, Crookston is the only
campus with a Green Fund, and the option should be considered.

REVOLVING LOAN FUND

An increasingly popular tool used to finance campus sustainability efforts is a university Revolving Loan
Fund (RLF). RLF provides capital for projects that create some level of return or cost savings. Some
portion of that return or savings is used to repay the fund until the full project cost has been paid off.
Repayment can include an interest rate, or be interest-free. Initial capital for the RLF can come from a
number of sources. The most common source of seed capital is administrative funds, wherein capital is
drawn from administrative and departmental budgets. Student fees or student government funds, preexisting efficiency savings, and donations have also been used to seed RLFs. Funds can be established in
any size (of the two-dozen polled in late 2010, the median fund size was $170,000). An RLF has the
potential to grow over time and become an evergreen source of capital for projects. The University of
Minnesota does not currently have an established Revolving Loan Fund.
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TAX EXEMPT LEASE PURCHASE AGREEMENTS

Tax exempt leases are structured so that the full cost of the project assets is amortized over the lease
period. Contracts typically include a nominal purchase option (e.g. $1) which the lessee is expected to
exercise at the end of the lease period. Given these structural elements, lessees may take title to the
assets upon execution of the lease agreement, while the lessor retains a security interest in the assets
during the contract. Tax-exempt leases are easy to enter into and offer flexibility, making them useful
for relatively small projects in the range of $1 to $5 million. On the other hand, this financing
arrangement will likely be less economical than tax-advantaged debt or third-party ownership because it
will have a higher effective interest rate than municipal debt, yet cannot take advantage of any tax
benefits, and must assume operations and maintenance as well as performance risk.

TAX ADVANTAGED DEBT

Clean Renewable Energy Bonds (CREBs) may be used to finance renewable energy projects. CREBs may
be issued by electric cooperatives, government entities, and certain lenders. The bondholder receives
federal tax credits in lieu of a portion of the traditional bond interest, resulting in a lower effective
interest rate for the borrower. The issuer remains responsible for repaying the principal on the bond.
From the borrower’s perspective, CREBs are therefore essentially the equivalent of a zero-interest loan.
For government site hosts desiring direct and immediate ownership, tax-advantaged debt may be the
best and most economical choice, on the condition that the transaction costs associated with issuing the
bonds are not prohibitively high. IRS Notice 2015-12 announced the availability of close to $1.4 billion in
remaining volume cap for CREBs. On March 5, 2015, the IRS opened the rolling volume-cap application
window.

CORPORATE TAX CREDITS/DEPRECIATION

The Business Energy Investment Tax Credit (ITC) reduces federal income taxes for qualified tax-paying
owners based on capital investments in renewable energy projects. The current tax credit is 30%, with
no maximum amount, but it will drop to 10% in 2017. The credit is realized in the year in which the PV
project begins commercial operations, but vests linearly over a 5-year period (i.e., 20% of the 30% credit
vests each year over a 5-year period). Thus, if the project owner sells the project before the end of the
fifth year since the start of commercial operations, the unvested portion of the credit will be recaptured
by the IRS.
Modified Accelerated Capital-Recovery System (MACRs) is a system of rules and schedules for
accelerated depreciation. A five year depreciation schedule is allowed for solar PV technologies. This
reduces a project’s taxable income considerably in the first six years and thus improves the project’s
overall return on investment.
Both of these tax benefits require that the system be owned by a tax-paying entity. Since the U of MN
has no tax burden, it is unable to take direct advantage of these financing options. In order to leverage
these credits indirectly, the school would have to enter into a third-party ownership deal and purchase
the solar power through a Power Purchase Agreement (PPA).
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PRE-PAID PPA (BOND-PPA HYBRID )

A “prepaid” service contract seeks to capitalize on both tax-exempt debt and the project’s tax benefits.
It accomplishes this by having the tax-exempt site host issue tax-advantaged debt, the proceeds from
which are used to pre-pay a portion (e.g., 50%) of the power to be generated by the PV system over the
contract term. The project developer uses the prepayment to help finance project construction, but
books the prepayment as income over time as it is earned when power is generated and delivered to
the site host. Apart from the prepayment, the site host must also make ongoing payments during the
contract term to cover the cost of any power generated above and beyond the pre-paid quantity.
Because the project effectively benefits from both low-cost, tax-exempt debt financing and the private
sector tax benefits, the effective cost of power to the site host can be significantly lower than under
other financing options. This kind of a contract is, in theory, likely to be the most-economical, but only if
legal and other transaction costs can be minimized.

6: Project Executive Summary and Timeline

Our project goal is to have at least two different proposals to present to U of M decision makers by Fall of
2016. These proposals will include a letter of support from the Energy Transition Lab, the Institute on the
Environment and from solar developer, Turning Point Energy, who will review our proposals and submit
input to improve them beforehand. These proposals will be determined by an elimination process using
a decision matrix for all potential sites and/or financial models.
This decision matrix will include these data points and others as needed:
1) General Description
a) Location
b) Type of mounting
c) Size of location
2) Political considerations
a) Stakeholder interview summaries
b) Historical designations
c) Future use of space
3) Economics
a) Cost per watt to build
b) Kwh assessment of current electrical rates
4) Structural Considerations
a) Aesthetics
b) Visibility
c) Strength of roof
5) Electrical considerations
a) Grid approval
b) Electric runs
c) Transformer capacity
d) Substation capacity
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All current possible sites for each campus will be added to the decision matrix, even if they have been
ruled out. This data collection will enable students who start at a later date to be able to track the progress
and research already done for specific sites. This matrix will also allow all students to be able to quickly
give a reason why certain sites are not being considered, as this type of “helpful advice” by other students,
faculty and decision makers seems to be common, “How about the Stadium!?” With the matrix we will be
able to solidly say that, for example, any building on the East Bank of the Twin Cities campus is not being
considered at this time due to the addition of the combined heat and power plant to the micro grid there.
This will allow us to move the conversation on more quickly to the sites we have established as viable.

CURRENT RECOMMENDATION

After consulting with the experts at the National Renewable Energy Lab our current recommendation is
to encourage the U of M to invest in 1MW-2.5 MW subscriptions of Community Solar either on campus
or off campus due to its financial strength and ease of procurement. If community solar off campus option
is pursued we would also encourage a small (under 40kw) solar installation on campus that could be used
for visibility, experimentation and educational purposes.

TIMELINE:

January, 2016: Meet with Community Solar Developers to discuss a path forward for U of M participation
in Xcel Energy territory (Twin Cities campus) and meet with the utility for the Duluth campus, Minnesota
Power, who is currently developing a community solar program of their own and is interested in
community involvement.
January-March, 2016:
o Schedule site visits with contracted solar professionals to assess sites on the Twin Cities campus,
Duluth campus and Crookston campus as weather allows.
o Create an outreach campaign to gather the support of the student population for each campus
with viable projects. Grassroots support and pressure should assist the likelihood of the project being
supported by decision makers. Although, if politically it looks like a campaign to support solar would do
more harm than good, another tactic will be used to garner the support of the decision makers.
By April of 2016 the Grand Challenge Curriculum class will have developed and presented to the SUN
Delegation and its advisors at least five proposals.
April - May 2016: SUN Delegation and Graduate Assistant will refine, perfect, vet and finally, choose the
proposals that will go in front of the decision makers in the Fall.
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EXHIBIT D
Buldings Historically Designated and Buildings Due to be Renovated
Building Name

Historically
Designated*

Eligible to Be
Designated***

Old Campus
District**

Due to be
Renovated****

Ambulatory Care Center
Bee Labratory
New Bell Museum
Mechanical Engineering
Building Remodel
Microbiology Research
Facility
West Bank Rec Center
(2015)
Lee Bolstad Golf Course
(2016)

Total
1

1

1

1

1

1

1

1

1

1

1

1

1

Washington Ave E Bridge
Head (UC)
Elliot Hall (2018)

-2

1

1

1

1

-1
-2

Eddy Hall (UC)

-3

1

Pillsbury Hall (2017)

-3

1

-2

Peik Gym

-2

-2

Peik Hall

-2

-2

Bell Museum

-2

-2

Nolte Center

-2

-2

Williamson Hall

-2

-2

The Bowl (St Paul)

-2

-2

Education Sciences

-3

-3

Child Development

-3

-3

Pattee Hall

-3

-3

Shevlin Hall

-3

-3

Burton Hall

-3

-3

Folwell Hall

-3

-3

Jones Hall

-3

-3

Nicholson Hall

-3

-3

Wulling Hall

-3

-3

Scott Hall

-3

-3

1425 University SE

-3

-3

1901 University Ave SE

-3

-3

Cooke Hall

-3

-3

Jackson Hall

-3

-3

Mayo Auditorium

-3

-3

Washington Ave Bridge

-3

-3

St Paul Gym (St Paul)

-3

-3

Ecology Building (St
Paul)

-3

-3

McNeil Hall (St Paul)

-3

-3

Seed House (St Paul)

-3

-3

Beef/Cattle Barn (St Paul)

-3

-3

Peters Hall (St Paul)

-3

-3

Coffey Hall (St Paul)

-3

-3

Biosystems and Ag Eng.
Building (St Paul)

-3

-3

Engineering and
Fisheries Lab (St Paul)

-3

-3

Haecker Hall (St Paul)

-3

-3

Vetrinarian Medical
Center South (St Paul)

-3

-3

Pomeroy Center (St Paul)

-3

-3

Swine Research and
Teaching Building (St
Paul)

-3

-3

Northrop Auditorium

-3

-3

Johnston Hall

-3

-3

Walter Library

-3

-3

Smith Hall

-3

-3

Kolthoff Hall

-3

-3

Ford Hall

-3

-3

Vincent Hall

-3

-3

Murphy Hall

-3

-3

Tate Lab

-3

-3

Merril Hall

-3

-3

Legend
*NHRP Listed Buildings According to the Twin Cities
Master Plan (2009)
**Contained within Old Campus Expanded District
but not on or eligible for Historic Register
***The University of Minnesota treats Historically
Designated and Eligible to be Designated the same
****Currently in Design or Under Construction
(Year in Parentheses indicates when the building is
due to be renovated, UC stands for 'Under
Consideration')

NOTE: This list only contains buildings with Historical
Significance and/or Buildings that are due to be
renovated.
Any other building on campus would have received a
score of '0' on this list.

