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1.1 Campus Photovoltaic (PV) Development Key Contacts
CRI and MREA Funded Staff:
Jason Peters
Student at the University of Wisconsin Stevens Point. Jason is the Stakeholder and
Campus Policy Intern who researched and outlined the opportunities for UW-Stevens Point’s
solar photovoltaic investment based on identification and engagement of key campus
stakeholders, regulatory barriers and opportunities, and campus financial opportunity. Jason
worked on the UWSP Solar Investment plan from December 2016-May2017.
Email: Jason.R.Peters@uwsp.edu
Alex Thomas
Student at the University of Wisconsin Stevens Point. Alex is the Solar Site and Financial
Analyst Intern who researched and outlined the opportunities for UW-Stevens Point solar
photovoltaic investment based on descriptions of priority PV sites, campus electrical
infrastructure and usage analyses, and project financial goals and analysis. Alex worked on the
UWSP Solar Investment plan from December 2016-May2017.
Email: Alex.A.Thomas@uwsp.edu
Dave Barbier
Advisor to Stakeholder and Campus Policy Focus Intern. Mr. Barbier is the Sustainability
Coordinator at University of Wisconsin Stevens Point.
Email: Dave.Barbier@uwsp.edu
Shiba Kar
Advisor to Solar Site and Financial Analyst Intern. Dr. Kar is an Assistant Professor of
Natural Resource Planning and Policy at the University of Wisconsin Stevens Point as well as a
Sustainable Energy Specialist.
Email: Shiba.Kar@uwsp.edu
Jane Cowan
Market Research Coordinator. Ms. Cowan is the Market Research Coordinator for Midwest
Renewable Energy Association who provided support and input throughout the process of
creating a solar roadmap for the UWSP campus.
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1.2 Team Size and Organization
The University of Wisconsin Stevens Point (UWSP) Solar Investment Plan Team is sponsored
through a joint funded effort by the Career Ready Internship (CRI) program and Midwest
Renewable Energy Association (MREA). A preliminary roadmap was designed for the UWSP
campus by a small team of individuals, which would be used as a tool for the campus to invest
in large-scale solar energy on campus. The campus is on route to become carbon neutral by the
year 2050, which this plan hopes to expedite and pose as a guide to acknowledge any concerns
associated with PV installations.
The campus team consists of two undergraduate students who acted as interns, as well as
two staff members who served as advisors to the interns; one was selected from the Office of
Sustainability and the other from the College of Natural Resources. Each intern was paired with
an advisor to work on a specific set of tasks assigned in accordance to the title given by MREA.
The Stakeholder and Campus Policy Intern researched and outlined the opportunities for
UWSP photovoltaic investment based on identification and engagement of key campus
stakeholders, regulatory (campus or other) barriers and opportunities, and campus financial
opportunity. Dave Barbier, the sustainability coordinator on campus, and Jason Peters, the
stakeholder and campus policy intern, worked together on this focus. Mr. Barbier was the
acting advisor to Jason. The primary responsibilities of this team were to describe the process
for decision making on campus to receive the support and approvals needed to construct PV
projects on the UWSP Campus. To do this, key offices, positions, and committees were
identified for further consultation to determine any key concerns the priority decision makers
may have. They also determined the risk factors that may influence the design, financing, and
siting of PV arrays across campus through the identification of any utility requirements,
permits, and other rules and restrictions that would ultimately affect PV installations. The final
task at hand for this team was to describe the financial environment for investing in a PV array.
To accomplish this, a description of the budget and the universities process for capital
investments was researched along with the university foundation portfolio.
The Solar Site and Financial Analyst Intern researched and outlined the opportunities for
UWSP solar photovoltaic investment based on descriptions of priority PV sites, campus
electrical infrastructure and usage analyses, and project financial goals and analysis. Shiba Kar,
an Assistant Professor of Natural Resource Planning and Policy and Sustainable Energy
Specialist, and Alex Thomas, the Solar Site and Financial Analyst Intern, worked together on this
focus. Dr. Kar was the acting advisor to Alex. This team’s responsibilities were to identify
priority solar sites on campus and the possible financial structures of the proposed PV projects.
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This required the construction of site descriptions and analysis as well as any current
development plans the university already has in place. They also determined general size
estimations based on their site analyses while taking into consideration electrical integration
and current infrastructure. On the financial side of their responsibilities, a model was produced
which included legal, tax, and liability considerations as well as project benefits for each of
these models. Lastly, a description of potential PV project investment scenarios was
constructed.

1.3 Description of University Business Relationships
The University of Wisconsin Stevens Point is a public university within the UW system which
consists of 13 universities and 13 two-year extension colleges.
UWSP Solar Investment team’s stakeholder engagement:







UWSP Facilities - Carl Rasmussen, UWSP’s director of facilities planning, assisted in
providing future development and campus policy information.
UWSP Office of Sustainability- Coordinates all campus initiatives to further green
goals and projects
McKinstry - Construction engineering firm that previously completed a campus
energy audit
Student Organization
o RHA- Resident Housing Association
o SGA- Student Government Association
Wisconsin Public Service- Energy service provider to the campus

Project Milestones:
December 2016: Held introductory meeting with stakeholders
January 2017: Completed MREA classes, started individual meetings with stakeholders
February 2017: Began site assessments, met with WPS and McKinstry
March 2017: Finished site assessments
April 2017: Held stakeholder meeting update where priority sites and findings were
presented for project initiation
May 2017: Finished Roadmap, held final stakeholder meeting to present final product.
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1.4 Description of Student Engagement and Retention
The University recruited two faculty advisors and two students to work as interns in the
partnership between the MREA and the CRI program on campus. Upon completion of the road
map the further development, implementation, and campus outreach would be conducted
through the Office of Sustainability.

1.5 Description of Student and Stakeholder Participation Incentives
To incentivize project participation, each student was able to utilize this road map as an
addition to their resume, which would represent a project having an environmental as well as
financial impact on a substantial state business. Each student was also presented with a grant
for 300 hours of work with an hourly pay of $10.00/hr. As part of the project, interns
completed a series of four classes through MREA’s PV training. After completion, each intern
had the option to work towards certification in multiple fields having the effect of making them
more marketable to future employers.
Stakeholders also received an array of benefits from this project. The Office of
Sustainability now has a general plan to use to incorporate solar onto the campus and further
into the UW system. This plan will help the University achieve its goal of being carbon neutral
by 2050 and will help them make justified decisions at appropriate times for installations to
take place as the campus expands and updates its infrastructure. The addition of PV arrays on
campus will also add a new educational experience for its students and for the general public.
Shiba Kar, as a Sustainable Energy Specialist, would have the opportunity to expand his
teachings to more hands on and functional training with campus PV. The general public’s
interest could present itself with the option for donations to the campus’s and community
efforts to go green, as well as possible public classes, as they too might want to increase their
general knowledge on PV systems and their incorporation into business and their own homes.
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1.6 Identification of Professional Development Needs
The UWSP Solar Investment Team is receiving assistance from the Midwest Renewable
Energy Association, campus faculty, stakeholders, city of Stevens Point correspondents, and
solar installers. These contacts were all very helpful in assisting with issues regarding solar
sites, policy, and the financial aspect of PV systems.
The campus currently purchases renewable energy credits at a very low rate. On top of
that, the University pays a very low electricity rate of about 4 cents/kWh on the main campus
grid. The incorporation of PV on campus would free up the revenue used to purchase REC
credits, but this would not be directed back into the campus budget. The payments for this
come from a joint allotment of money that is distributed throughout the UW system to each
college, and if the money given isn’t spent, it’s lost. So, this wouldn’t result in a direct net gain
or loss to campus but to the UW System overall. Once the UW System is convinced of the
effectiveness of solar, this trend could continue across the board, which would free up money
across the system to be used elsewhere.
Sustainability projects have been pulled back due to budget restrictions set by the
Governor of Wisconsin at this time (2017). He and state legislation have put a restriction on
the budget for sustainability and allocation of funds. This will pose as a hurdle for this project in
respect to state funding and capital budget funding.
The UWSP Solar Investment team will be presenting their findings to campus
stakeholders and student organizations that can keep pressure on the University for
incorporating this into their plan. These groups, along with the Office of Sustainability, will
continue working to raise awareness for the plan, while being careful not to quickly build-up
hype that this plan will go into effect in the near future. The installations will not all occur at
once, due to certain criteria and funding, but will take place over a longer timeframe. Careful
planning will ensure that momentum is not lost and the project continues to maintain
popularity and support for years to come.
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2.1 Identification of Key Stakeholders
1. Bernie Patterson
a. Chancellor
2. Greg Diemer
a. Vice Chancellor for Business Affairs
3. Cindy Marzsak
a. University Executive Staff Assistant
4. Erin Hintz
a. Budget
i. Budget Analysis
ii. Operating Budget Planning
5. Rob Manzke
a. Chief of Staff
6. Carl Rasmussen
a. Facilities Planning
i. Capital Budget Planning
ii. Facilities Planning
iii. Space Management
7. Paul Hasler
a. Facilities Services
i. Central Heating Plan
ii. Central Stores
iii. Custodial Services
iv. Grounds/Auto Shop
v. HVAC/Chiller Operation
vi. Mail Services
vii. Maintenance
viii. Receiving
ix. Recycling
x. Surplus Sales
xi. Transportation
8. Chris Richards
a. Vice Chancellor for University Advancement
9. Al Thompson
a. Vice Chancellor of Student Affairs
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10. Shiba Kar
a. UWSP Professor
i. Assistant Professor of Natural Resource Planning and Policy
ii. Sustainable Energy Specialist
11. Bill Rowe
a. Protective Services and Parking
i. Crime Prevention
ii. Criminal investigation
iii. Parking
iv. Protective Services
12. Dave Barbier
a. Sustainability Coordinator
13. Shelly Janowski
a. Sustainability Program and Policy Analyst
14. Mayor Patel
a. McKinstry
15. Robert Finn
a. Chief FDSP
16. Gary Oudenhoven Scott Hansen Julie Green
a. Wisconsin Public Service
17. Chris Brindley
a. Buildings and Grounds
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2.2 Identification of Key Concerns and Responsibilities of Priority Decision
Makers
The campus facilities planning and space management representative Carl Rasmussen has
expressed his concerns of both roof top and parking lot PV systems. His concerns for parking
lot PV systems were that they would pose a threat to possible future construction of new
academic buildings. Carl added that public perception needs to be taken into consideration,
making sure that installations aren’t posing any reflective problems and would be as
aesthetically pleasing as possible. He and Paul Hasler of facilities services also stressed the issue
with rooftop solar on campus buildings that wouldn’t support the weight due to building
integrity. Some of the roof arrays proposed in this road map are on track for replacement soon,
with others being pushed back based on their need for replacement in the future. Parking
services and maintenance expressed concerns over snow removal on parking lots. Another
concern for PV was how energy flow in and out of the grid would affect the stability of the
electrical system on campus. A few stakeholders have also added concerns on cost and how
being a public institution prolongs the amount of time projects are pushed back prior to
approval and construction.

2.3 Stakeholder Agenda Management
Each team composed meetings between the intern and advisor biweekly through the
semester with a joint meeting between the teams occurring about every three weeks. A larger
group meeting between both teams and the MREA were conducted monthly. Stakeholder
meetings were carried out throughout the project as tasks were completed. An introductory
meeting with all the stakeholders was held prior to the beginning of the project as well as post
roadmap completion to propose the final completed road map to the executive stakeholders on
campus.
The Board of Regents meets yearly to discuss campus investment and budget allotment for
proposed projects. Scheduling conflicts within our team was manageable with good
communication to find the best times. Doodle requests were the best option when setting up
large meetings with various groups to determine the most appropriate times to get together.
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3.1 General Site Descriptions
Nelson Hall:

Figure 3.1: Possible 798 kW system on Nelson Hall

Figure 3.2: Proposed 80 kW system on Nelson Hall

Table 3.1: Annual Energy Usage and pricing for Nelson Hall

Total FY16
Total FY15
Average

Total kWh
98,117.00
85,311.00
91,714.00

$ Spent on kWh
w/o Charges
$10,237.27
$9,546.40
$9,891.84

$ Spent
$10,606.24
$9,721.68
$10,163.96

$/kWh
$0.1043
$0.1119
$0.1081

Table 3.2: System Sizing suggestions for Nelson Hall

Mounting
Style
Roof

Area of
Array
(ft2)
10,800

Possible
System Size
DC (kW)
798

Suggested Suggested AC
System
Production
Size (kW)
(kWh)
80
133,405

Percent
Energy
Covered
96%

Initial
Cost

Annual
Savings

$172,000

$9,296
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Nelson Hall is located on the south-eastern corner of campus and currently houses a
variety of offices including Continuing Education offices, the Small Business Development
Center, the photography studio, and the Sustainability Office. Built in 1915, the building is
one of the oldest on campus, but with the current Master Plan and with the building be a
State Historic Building, there are no plans to take it offline. The building is owned by the
campus and the surrounding area is residential. The above diagram shows the
interconnection point and substation for the building, which receives electricity from
Wisconsin Public Service. The meter for the building only monitors electricity used from
Nelson Hall. Table 3.1 shows the electrical usage for the site as well as the price the campus
pays per kilowatt hours (kWh) used at this interconnection point.
For Nelson Hall, we suggest an 80 kW system, which would cover 96% of the energy
used at the site and would be a great advertising and demonstration tool for the campus.
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601 Division Street:

Figure 3.3: Possible 860 kW system on 601 Division Street

Figure 3.4: Suggested 115kW system on 601 Division Street

Table 3.3: Annual Energy Usage and Pricing for 601 Division Street

Total FY16
Total FY15
Average

Total kWh
179,125.70
193,748.00
186,436.85

$ Spent on kWh
w/o Surcharges
$17,218.87
$19,115.38
$18,167.13

$ Spent
$19,849.52
$19,706.06
$19,777.79

$/kWh
$0.0961
$0.0987
$0.0974

Table 3.4: System Sizing suggestions for Nelson Hall

Mounting
Style
Roof

Area of
Array
(ft2)
11,645

Possible
System Size DC
(kW)
860

Suggested
System Size
(kW)
115

Suggested AC
Production
(kWh)
133,405

Percent
Energy
Covered
66%

Initial
Cost

Annual
Savings

$247,250 $13,188

Located on the western side of campus, between Division Street and Isadore Street, 601
Division houses the Residential Living offices and the Surplus Store warehouse and office.
This building is slated for a new roof within two years of this project (2017). A suggested
115 kW system could be a great first step for the campus to test solar photovoltaics on
campus. The roof is a sloped metal roof with a pitch of 1:12 or roughly 5 degrees. Directly to
the south is a parking lot owned by campus and below that is a small chain restaurant.
Neither would block the potential for solar photovoltaics at this location. Also on a separate
meter, the 601 Division Street building would be an ideal candidate to take advantage of
savings from photovoltaic generation. A 115 system would cover 66% of the annual energy
usage for 601 Division Street.
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Hyer Hall:

Figure 3.6: Suggested 100 kW system on Hyer Hall

Figure 3.5: Potential 560 kW system on Hyer Hall

Table 3.5: Annual Energy Usage and Pricing for Hyer Hall

Total FY16
Total FY15
Average

Total kWh
190,921.00
165,190.00
178,055.50

$ Spent on kWh
w/o Charges
$18,514.50
$16,585.36
$17,549.93

$ Spent
$20,251.86
$17,532.68
$18,892.27

$/kWh
$0.0970
$0.1004
$0.0987

Table 3.6: System Sizing suggestions for Hyer Hall

Mounting
Style
Roof

Area of
Array
(ft2)
7,600

Possible
System Size
DC (kW)
561

Suggested
System Size
(kW)
100

Suggested AC
Production
(kWh)
116,423

Percent
Initial
Annual
Energy
Cost
Savings
Covered
62%
$215,000 $11,374

Hyer Hall is a residential hall on campus located south of the main campus, south of
Main Street in Stevens Point. The hall is surrounded by a parking lot to the east and by
residential buildings to the north and south. The roof age is unknown but a ballast system
would be a great fit for this flat roof. The system would be highly visible by students in the
hall and by staff and faculty parking in lot W. We suggest a 100 kW system that would cover
62% of annual energy use. This building is also metered individually from the main campus.
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Schmeekle Visitor Center and Parking Lot:

Figure 3.7: Potential 138 kW system on Schmeekle Lot

Figure 3.8: Suggested 55 kW system on Schmeekle Lot

Table 3.7: Annual Energy Usage and Pricing for Schmeekle Parking Lot

Total FY16
Total FY15
Average

Total kWh
64,024.00
65,907.00
64,965.50

$ Spent on kWh
w/o Charges
$6,684.94
$7,379.70
$7,032.32

$ Spent
$7,094.08
$7,586.65
$7,340.37

$/kWh
$0.1044
$0.1120
$0.1082

Table 3.8: System Sizing suggestions for Schmeekle Parking Lot

Mounting
Style
Roof

Area of
Array
(ft2)
1,875

Possible
System Size
DC (kW)
138

Suggested
System Size
(kW)
55

Suggested AC
Production
(kWh)
64,034

Percent
Energy
Covered
94%

Initial
Cost

Annual
Savings

$118,250

$6,477

With the energy need of the Schmeekle Visitor Center being so small (Table 3.7),
installing solar on the Visitor Center parking lot could be a relatively simple and small
investment for campus. The parking lot is surrounded by prairie on three sides with woods
banking the lot on the western side. A 55 kW system would cover 94% of the energy
demand created by the Schmeekle Visitor Center, which serves as a community space for
citizens and students and hosts events such as Candlelight Hike and educational showcases.
Special considerations for this system include building a lean-to structure and the
associated price of adding photovoltaics to a new structure instead of an existing roof.
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Sites on the Main Campus Grid:
For this section of the site analysis, each building and lot is on the main campus grid
which covers all areas of campus from Isadore Street to Fremont Street (Western and
Eastern boundaries), and from south Schmeekle Reserve to Main Street (Northern and
Southern boundaries). All electricity used in this mini-grid is metered at one central point on
the north end of campus located in the George Stein building. Each site is owned by campus
and is surrounded by campus buildings or areas.
The electricity billing is unique when compared to other site assessed so far; because
the load of the mini-grid running through the main part of campus is so large, the university
has near industrial rates on electricity as of 2017. This makes recovery of cost via saved
electrical costs difficult. Because of this, each site assessed in this section is assessed on the
usage of the total mini-grid, not the individual buildings (Table 3.9). There are no
suggestions for these sites at this time and the information in this subsection is for future
reference if utility costs rise and installation costs significantly decreases.
Table 3.9: Annual Energy Usage and Pricing for Main Campus Grid

Total FY16
Total FY15
Average

On Peak kWh
13,767,502.00
12,549,188.00
13,158,345.00

Off Peak kWh
12,809,463.00
11,733,785.00
12,271,624.00

Total kWh
26,576,965.00
24,282,973.00
25,429,969.00

$ Spent on kWh
w/o Charges
$1,166,065.20
$1,046,144.41
$1,106,104.81

$/kWh
$0.0439
$0.0431
$0.0435
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Albertson Hall

Figure 3.9: Potential 205 kW system on Albertson Hall
Table 3.10: System Sizing suggestions for Albertson Hall

Mounting
Style

Area of
Array
(ft2)

Possible
System Size
DC (kW)

Possible AC
Production
(kWh)

Percent
Energy
Covered

Roof

15,000

203

238,670

1%

Initial
Cost

Annual
Savings

$440,750 $10,503

Albertson hall houses the library, the Academic and Career Advising Center, Testing
Services, the Museum of Natural Resources, among other campus resources. As this
building is one of the tallest in the city, there is nothing to obstruct the solar potential on
this building.
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Chemistry and Biology Building

Figure 3.10: Potential 114 kW system on the Chemistry and Biology Building
Table 3.11: System Sizing suggestions for the Chemistry and Biology Building

Mounting
Style
Roof

Area of
Array
(ft2)
8,448

Possible
System Size
DC (kW)
114

Possible AC
Production
(kWh)
132,244

Percent
Energy
Covered
1%

Initial
Cost

Annual
Savings

$247,250

$5,892

The Chemistry and Biology building, online Fall 2018, will have a small space on the
uppermost portion of its multi-tiered roof that is particularly well-suited for solar. As the
building is still being constructed, there is potential for this project to be pursued soon.
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Dreyfus University Center

Figure 3.11: Potential 114 kW system on the Dreyfus University Center
Table 3.12: System Sizing suggestions for the Dreyfus University Center

Mounting
Style
Roof

Area of
Array
(ft2)
24,980

Possible
System Size
DC (kW)
338

Possible AC
Production
(kWh)
392,093

Percent
Initial
Annual
Energy
Cost
Savings
Covered
2%
$726,700 $17,317

The Dreyfus University Center, located on the south side of campus, is slated for a
partial roof replacement in 2018 or 2019.
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Health Enhancement Center

Figure 3.12: Potential 114 kW system on the Health Enhancement Center
Table 3.13: System Sizing suggestions for the Health Enhancement Center

Mounting
Style
Roof

Area of
Array
(ft2)
148,200

Possible
System Size
DC (kW)
2008

Possible AC
Production
(kWh)
2,329,365

Percent
Annual
Energy Initial Cost
Savings
Covered
9%
$4,317,200 $102,876

Located in the center of campus, the Health Enhancement Center has one of the largest
footprints on campus. As such, it has one of the highest amounts of available space for solar
photovoltaics. It is the second largest proposal in this report and could power nearly 10% of
campus. The roof is a flat roof with several tiers and is surrounded by streets and fields, so solar
obstruction should be minimal.
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Noel Fine Arts Center

Figure 3.13: Potential 114 kW system on the Noel Fine Arts Center
Table 3.14: System Sizing suggestions for the Noel Fine Arts Center

Mounting
Style
Roof

Area of
Array
(ft2)
30,150

Possible
System Size
DC (kW)
409

Possible AC
Production
(kWh)
474,456

Percent
Energy
Covered
2%

Initial
Cost

Annual
Savings

$881,500 $21,005

The Noel Fine Arts Center is located on west portion of the area known as the “sundial”,
in the middle of campus. The space assessed here is a flat roof and if fully implemented,
would cover 2% of the campus energy usage.
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Lot R

Figure 3.14: Potential 630 kW system on Lot R
Table 3.15: System Sizing suggestions for Lot R

Mounting
Style
Roof

Area of
Array
(ft2)
46,550

Possible
System Size
DC (kW)
631

Possible AC
Production
(kWh)
731,987

Percent
Energy
Covered
3%

Initial Cost

Annual
Savings

$1,356,650 $32,328

Lot Q

Figure 3.15: Potential 630 kW system on Lot Q
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Table 3.16: System Sizing suggestions for Lot Q

Mounting
Style
Roof

Area of
Array
(ft2)
178,400

Possible
System Size
DC (kW)
2417

Possible AC
Production
(kWh)
2,803,823

Percent
Energy
Covered
11%

Initial Cost

Annual
Savings

$5,196,550 $123,831

Lots Q and R show potential photovoltaic installations on two of the larger lots on campus. The
largest of which is Lot Q. Given the sheer available space at the Lot Q, it has the most potential
impact for offsetting the energy usage of the main campus grid. With just over 2,400 kW direct
current potential, the amount of energy that could be produced, 2,803,823 kWh annually, would
be enough to meet 11% of the annual campus energy usage. This would require the biggest
investment but would also have the largest return for campus.

3.2 Electrical Infrastructure Description
Each of the above estimates identifies, using a red circle, the location of each
substation. The substation is the location where each building ties into the grid, whether it
be the campus grid or the public grid. This would be the location best suited to run the
photovoltaic energy to, having it inverted from direct current to alternating current, while
being stepped down in amplitude to be used in the building or the campus grid. In the cases
that one is not identified (i.e. the parking lots), a cable would need to be laid or a new
substation would be added. This takes an additional special construction consideration and
cost assessment.

3.3 System Production Estimates
Using the size of the available site space, gained from analysis with the Aurora Solar
program, production space estimates were made. The amount of production was then
extrapolated using the estimate of 24 square feet per solar panel to determine available
number of solar panels and 0.32 kW direct current capacity per solar panel to estimate
direct current (DC) potential. The available roof space, the square footage of each panel,
and the DC generation per panel were all used to determine the kW DC potential for each
system estimate. Alternative Current (AC) production was then estimated using the
National Renewable Energy Laboratory’s Solar Photovoltaic Calculator, known as PVWatts.
An example of the calculator results can be found of the appendices of this report.
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3.4 System Non-Financial Benefits
There are several non-financial benefits for the campus to consider with each of these
systems. The hands-on experience these systems would provide to the sustainable energy,
and engineering students on campus would be unprecedented for a four year UW campus.
A partnership for practicing and understand solar photovoltaics could also be reached with
the Midwest Technical College renewable energy program, a program very prominent for
training solar technicians in Central Wisconsin.
The carbon savings are also important to consider for each of these sites. With an
estimated 1,630 pounds of carbon saved per 1,000 kWh of solar photovoltaic energy
produced, installing these projects could have a large effect on carbon savings and meeting
the goals of the UWSP Carbon Neutrality plan.
Installation of one of these systems will make the campus standout in terms of
recruitment as well. With the growing popularity of solar photovoltaics, having one of the
proposed systems on campus would aid in the recruitment of students, faculty, staff, and
potentially donations as well. The public response to the University switching to 100%
renewable electricity via the purchasing of Renewable Energy Credits was incredibly
positive. Following through with a solar photovoltaic system for on campus generation will
continue in the trend, and also be well received by the public.

3.5 System Cost Estimates
The initial cost of these systems came from an estimate using the price of $2.15 per
Watt for installation. Although this is a seemingly low number, with typical quotes being
around $2.90 per Watt, $2.15 is still a reasonable cost estimate given the size of the system.
However in the parking lots, a slightly higher cost should be assumed due to the need to
also install a pole mount, instead of just a ballast system. The $2.15 quote was confirmed by
MREA but the pricing for each of these estimates should be confirmed with a local company
before moving forward.
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4.1 Utility Interconnection Description
Two interconnection options have been identified as the most viable, cost effective
options. These include tying to the campus’s main grid at the substation within each
building that would support an array. After meeting with Wisconsin Public Service (WPS),
the energy provider for the UW-Stevens Point campus, it was determined there would be
no fees associated with the tying into of the campus grid from the service provider (WPS).
The WPS representative for the University of Wisconsin Stevens Point (UWSP), Gary
Oudenhoven, did note that WPS would charge a fee to campus when, and only when excess
energy would be sold back to the grid. It is important to note that Gary will soon be retiring
and will be replaced by Scott Hansen and Julie Green. Other costs associated with the
system would be that of the PV Array, and all devices/materials needed to complete the
system. All installation costs, maintenance, and upgrades would need to be under the
supervision of the campus service crews. This would not be the case however if the array
was purchased through a solar lease or power purchase agreement. Under these
circumstances, the maintenance of the system would be carried out by the third-party
owner. Interconnection service and protection requirements would also have to be in
accordance to the guidelines stated in the Gas and Electric Service Manual (Appendix 2).
A standard interconnection application must be completed and submitted to WPS. It is
then up to the utility company to determine if an engineering review is needed, if so a cost
of that review will be provided. A table of fees is shown below from Chapter PSC 119, rules
for interconnecting distributed generation facilities.

Category

Generation
Capacity

1
2

20kW or less
Greater than
20kW to 200kW
Greater than
200kW to 1 MW
Greater than 1
MW to 15 MW

3
4

Table 119.08-1
Application
Review Fee

Engineering
Review Fee

None
$250

None
Max $500

Distribution
System Study
Fee
None
Max $500

$500

Cost based

Cost based

$1000

Cost based

Cost based
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4.2 Permitting and Inspection Requirements
Every distributed photovoltaic system must receive a permit from local authority-having
jurisdiction (AHJ), and utility-scale systems will often require state or federal permits. A utility
scale system is one which generates power and is fed back into the grid, supplying WPS with
energy. As a UWSP system will not be within these parameters due to the large consumption of
energy on campus, there will be less permits needed for campus PV installation. The university
must prepare the permit application, submit it to the AHJ for review and then secure the permit
before beginning installation. After installation, the AHJ must send a field inspector to visually
inspect the project prior to issuing approval (growsolar.org/permitting).
A field inspection will be completed of the installed array to verify that the system
matches the plans, wire management, module and array grounding, accessibility of electrical
enclosures on the roof with proper connection, array sealing and fastening, and conduit rating
and size. Proper fire code must also be followed to ensure accessibility of roof top spaces to
firefighting personnel. These requirements should comply with the International Fire Code
(IFC) in National Electrical Code (NEC) Section 605.
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4.3 Planning and Zoning Restrictions

Figure 4.3.1
UW-Stevens Point is in the U-1 District, University Facilities District, of Stevens Point.
The University property is shown below in Figure 4.3.1. This image shows the property outline
for the UWSP campus within the U-1 District, which will house the PV arrays. Outside of this
boundary, different zoning rules and fees apply to a solar PV installation. Therefore all system
proposals will be on buildings or land owned and operated by the University.
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Under Wis. Stat. § 66.0401, local governments - counties, towns, cities, and villages - may
not place any restriction on the installation or use of solar or wind energy systems unless the
restriction:


serves to preserve or protect public health or safety



does not significantly increase system cost or efficiency



allows for an alternative system of comparable cost and efficiency

This law effectively prohibits unreasonable public land use controls covering solar and wind
energy systems by defining a fairly narrow set of "reasonable" conditions. The law subsequently
allows for a local permitting procedure for guaranteeing unobstructed access to wind or solar
resources. A permit will not be granted if obstruction already exists or if the construction of
such an obstruction is already well into the planning stages. The effect of the permit is similar to
a private solar easement agreement, except it does not require the consent of a neighboring
property owner. It is important to note that system owners are not required to obtain a permit
under this subsection prior to installing a solar or wind energy system. If a permit is necessary
as the result of a local zoning ordinance, the permitting burden may not deviate from Wis. Stat.
§ 66.0401 as described above.
In accordance to the zoning code of Stevens Point, the construction or implantation of
an improvement must go through a Site Plan Review and Approval by the Plan Commission and
City Council. The approval shall be stated in writing and transmitted to the university
administration or their agent. The site plan review shall consider the latest university campus
plan and amendments thereto, all relevant City or area wide plans and amendments thereto,
and any university or City environmental reviews made of the facility or improvement being
reviewed by the Plan Commission.

4.4 State Policies and Incentives
The state of Wisconsin requires that all new government buildings exceed commercial
building code efficiency standards by 10% according the Executive Order No. 63 (2012), a
reduction from the previous requirement of 30%. Existing buildings which receive any
renovations need to meet all state efficiency standards as well. The state also utilizes
performance contracting to reduce their energy consumption by reviewing energy assessments
completed by a third party. Their goal is to create a means of financial savings over the course
of the contract, which would be shared with the state agency and the contractor. This analysis
has been conducted on the University of Wisconsin Stevens Point by a third-party contractor,
McKinstry. Their contract did not proceed into solar plans due to budget restrictions, but are
an available resource for energy and cost reduction on campus.
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Business Energy Investment Tax Credit
The investment tax credit was implemented in 2006 and has been extended by Congress
through 2019 with a drop down up to 2022. The investment tax credit (ITC) is a 30% federal tax
credit claimed against the tax liability of residential (Section 25D) and commercial and utility
(Section 48) investors in solar energy property. In the case of the Section 48 credit, the business
that installs, develops and/or finances the project claims the credit. For the university, allowing
a third party funding source would help achieve a quicker return on investment because they
would be able to take advantage of this credit that the university otherwise could not. The ITC
is based on the amount of investment in solar property. Both the residential and commercial
ITC are equal to 30% of the basis that is invested in this eligible property. Now is a great time to
pursue this form on funding because the tax credit percentage drops as soon as 2020 to 26%
and then again the following year to 22%. After 2021, the residential credit drops to zero while
the commercial and utility credit drops to a permanent 10%.
The table below shows the drop in investment tax over explained above...
Technology

12/31/16 12/31/17 12/31/18 12/31/19 12/31/20 12/31/21 12/31/22

Future
Years

PV, Solar Water Heating, Solar
Space Heating/Cooling, Solar
Process Heat

30%

10%



30%

30%

30%

26%

22%

10%

Solar Technologies. Eligible solar energy property includes equipment that uses solar
energy to generate electricity, to heat or cool (or provide hot water for use in) a
structure, or to provide solar process heat. Hybrid solar lighting systems, which use solar
energy to illuminate the inside of a structure using fiber-optic distributed sunlight, are
eligible. Passive solar systems and solar pool-heating systems are not eligible.

Since the University is a tax-exempt entity, it cannot directly benefit from the ITC. To do so,
the University would have to partner with a solar developer which would utilize the ITC’s. The
developer would own and maintain the system in exchange for electrical payments made under
a Power Purchase Agreement (PPA) or a solar lease. This also eliminates the upfront cost of
installation and during the repayment period, saves the University on their utility bills.
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Focus On Energy
Wisconsin Focus on Energy also offers a grant to support deployment of large
renewable energy projects. The Renewable Energy Competitive Incentive Program (RECIP)
provides incentives to Wisconsin organizations, including schools. The incentives are rewarded
through competitive request proposals (RFP) process that occurs twice a year. A project’s
incentive amount is determined based on the estimated first year net energy production, or
offset, of the system. The University would need to propose a $/kWh amount, up to
$0.50/kWh. The maximum incentive amount is $500,000 or up to %50 of the total project cost.
Focus on Energy also provides other financial assistance for energy efficiency projects
for large energy customer, which is an entity, billed at least $60,000 for electricity and natural
gas for all its facilities. Schools fall under the applicable sectors for this, where $3.5 million
dollars was set aside for renewables in 2016. Large energy customers may implement and fund
an energy efficiency project with Wisconsin Public Service Commission (WPSC) approval, and
may deduct the cost from the amount the customer is required to pay its utility for cost
recovery. The utility, in turn, deducts that amount from the amount that it is required to spend
on statewide or utility-administered programs.
Clean Renewable Energy Bonds
Although this not a tax or rebate incentive, Clean Renewable Energy Bonds (CREBs) offer
a financial incentive for the issuance of the bond and may be used to finance renewable energy
projects. The tax credit rate is set daily by the US Treasury Department and is currently taken
quarterly to 70 cents on the dollar. CREBs are treated as taxable income for the bondholder, in
this case the University, which receives these tax credits in lieu of traditional bond interest
which will result in lower interest rates for the University.
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4.5 Campus rules and procedures
On the UWSP campus, PV installations must follow NEC and IFC guidelines. This will
ensure all codes are met, and in case of emergency that all safety personnel are able to
extinguish and solve any hazards. With the incorporation of rooftop solar, roofs must have the
structural capabilities to withstand the weight of the system. It’s also important that the
installed arrays are aesthetically pleasing to the campus community and surrounding areas. The
system can’t impose any issues with neighboring businesses where it may affect daily practices.
Along with these implications, there are also concerns of snow removal on covered
parking lots. A proposed structure that begins in the median of the parking spaces was
discussed. By anchoring in the grass or gravel median, a large pole or mast would be inserted
with a branch extending off the top in both directions in a “Y” shape fashion. This would
prevent braces being inserted into the actual concrete of the parking lot, decreasing the cost,
and allowing snow removal to occur continually through the spaces.
An additional concern is the connection to some substations within campus buildings
that contain outdated fuse systems. The interconnection in these buildings may pose risks and
increased cost to update the current system. Connecting in different locations would be a way
to bypass this issue or by updating the system, which could save money, in the building with
more efficient, safe, and effective system materials.
The roofs on campus range in age from 30 years old to 5 years old. Due to this, the
above proposed sites are meant to be used for consideration when each roof is up for its next
remodel. Typical lifespan of a roof is 25 years, however once they reach that age; their
replacement is assessed by need more so than by age. The proposed systems will help extend
that lifetime, and help lessen the need to replace after 25 years. These concerns were brought
forth by different facility and maintenance team members in throughout the course of our
meetings. These individuals would oversee the maintenance of buildings, parking lots, and
electrical systems within the buildings.
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4.6 Related Liens, Restrictions, and Agreements Affecting Property Use
All proposed sites will be located within the boundaries of the university property. The
boundaries are shown above in Figure 4.11.1. Land permission at this point is not going to be
required if we remain in the confines of the campus property. In respect to the most recent
campus master plan, some locations have proposed buildings awaiting approval. The timeline
for the ground breaking of new academic buildings depends on the financial status of the
University. Most building proposals are in the distant future, which allows for arrays to be
constructed over parking lots, fulfill their buyback period, and then produce throughout their
full life cycle.
Campus stakeholders will be the primary group of individuals impacting the sites chosen
for arrays. Other interested parties would include the Stevens Point Eco-Municipality Task
Force as well as a team on campus interested in the addition of a pollination garden to benefit
the local bee population. This would require a ground mounted system where native flowering
plants and grasses could be planted between module rows.
UWSP has no current liens out on property used by the campus. They do however have
property use agreements. A property use agreement between Portage County and the
University has been made for the building of a shelter in Schmeekle Reserve. The UWSP
Foundation owns gifted properties that the campus uses for lab research as well as Treehaven,
which is part gifted property. These properties are under property use agreements with the
UW Stevens Point and the UWSP Foundation.

4.7 Draft Policy Recommendations
UWSP’s considerations for contractor selection are based on a bidding process. Any
consideration of U.S. made products would be in the specifications of the project in which they
bid. The newest building to campus, the Chemistry and Biology Building, is currently being built
to LEED Gold Standards. This certification is built into the specifications that contractors bid on
and should be a basic policy for the campus moving forward. Doing so would help emphasize
the benefits of solar photovoltaic energy generation on campus.
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Contracting and Bidding
(These guidelines are used for projects paid for by the UW systems capital budget.)
Under $5,000
Contracting for construction may be accomplished under a written proposal from the
contractor summarizing the scope of work and cost and acknowledged by the project
manager in advance of the work. A formal contract is not required, and direct payments
may be made based upon vendor's invoice and approval of the project manager.
The division of school facilities (DFS) and the division of facilities development (DFD) will
not entertain construction projects with a dollar value less than $5000 for submittal as a
Small or Capital project request.
$5,000-$40,000
Bidding and contracting should be accomplished using either simplified solicited bidding
procedures for small projects or s.16.855 bid procedures and DSF Division 1 format. The
project manager shall determine method used. A formal DSF construction contract is
executed for contracts handled by DSF. Contracting below $40,000 may be delegated to
the agencies under an approved small project funding request. Payments are handled per
provisions of the contract documents.
Work costing up to $30,000 may also be done on delegated projects under an agency
purchase order per "limited trades". See definition s. 16.70(7). This involves repair and
replacement in-kind where A/E services are not required.
Over $40,000
Bidding and contracting should generally be accomplished under s.16.855 bid
procedures using DSF Division 1 format, however, where projects qualify simplified
bidding procedures may also be used for projects costing up to $150,000. Bids are
opened and contract awarded by DSF. The Building Commission may waive any or all of
16.855 requirements.
Over $150,000
The Governor must approve contracts and change orders equal to or greater than this
amount (s.16.87 (3) WI Statutes).
The constructed arrays will most likely be maintained by the UWSP maintenance and
facility team as the array will be connected to the universities grid and will thus be under the
responsibility of the campus. This may not be the case however depending on the financing
route the university takes. If the array is purchased by a third party, maintenance may then be
their responsibility depending on the conditions of the contract.
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5.1 Description of Financial Models
Every site assessed in Section 3 of this report was also analyzed for financial viability.
Given the need from the campus to meet a 16.4-year payback timeline, each site was assessed
for its initial installation cost, its annual energy savings, and the related simple payback period
using the MREA Financial Spreadsheet found in the Appendices of this report. The MREA
Financial Spreadsheet helped account for basic maintenance costs and for depreciation of
production over time. It also assumed a 2.2% inflation rate for utility costs, which comes from a
national average. It also important to note that the initial payback calculations, found below in
Table 5.1, were calculated assuming direct ownership of the solar panels by the university,
meaning that the current 30% federal tax credit for solar projects could not be counted.
The third-party/PPA column of Table 5.1 shows the same model assumptions but
accounting for the 30% federal tax credit. Discussed in Section 4.4 of this report, although the
tax credit cannot be applied to public entities such as the university, a private company could
claim the tax credit if they were to finance the project. This could be done via a third-party
lease or power purchase agreement wherein the university may still operate and house the
solar photovoltaic system, but it would be owned and financed by an outside individual or
company. This is also described in Section 4.4 of this report.
The Grant/Rebate column Table 5.1 shows the simple payback for each assessed site if
an initial $50,000 grant or rebate were applied to the installation. In this case, the university
could gain access to a grant or a rebate that would allow the simple payback of the solar
investment to drop while maintaining university ownership. It is important to note that in at
least one of these cases (Schmeekle Visitor Center Parking lot), a $15,000 grant would also
lower the payback to under 16.4 years.
Note: The reason each of the sites connected to the campus mini-grid have the same payback rates is because the
ratio of savings from price per kWh to initial investment is the same, as they all have the same price and savings
potential due to being on the same meter.
Note: It is important to remember that each of the sites on the campus grid is assessed using the full system that
could be potentially installed. Lowering the installation size (kW) could yield a sufficient payback rate when
applying a grant or rebate. The sites that are individually metered (Nelson, 601 Division, Hyer, and Schmeekle) are
assessed in Table 5.1 using the proposed kW size, not the potential. (See section 3.1).
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Table 5.1: Simple Financial Payback (years) for Three Investment Scenarios

Site
Nelson Hall
601 Division
Hyer Hall
Schmeekle Visitor Center
Albertson Hall
Chemistry and Biology Building
Dreyfus University Center
Health Enhancement Center
Noel Fine Arts Center
Lot R
Lot Q

Direct
Ownership
18.50
18.75
18.90
18.26
41.96
41.96
41.96
41.96
41.96
41.96
41.96

ThirdParty/PPA
12.95
13.12
13.23
12.78
29.38
29.38
29.38
29.38
29.38
29.38
29.38

$50,000
Grant/Rebate
13.12
14.96
14.51
10.54
37.20
33.48
39.08
41.48
39.58
40.42
41.56

5.2 Budget Priorities, and Process of University Capital Investments
As stated previously, the University has set a goal of carbon neutrality by 2050.
University solar projects would help meet this goal. As revenue from the system begins to play
a factor, future investments into renewables like solar will become a budgetary tool, helping to
handle the expected increased cost of utilities. This would have the ability to increase available
funds for academic programs, building maintenance, and further University expansion efforts.
As the University expands, solar installations would increase, further increasing University
savings and potentially leading to solar expansion onto off campus locations with a joint
collaboration through the “Sustainable Stevens Point” initiative set out by Mayor Wiza.
Sustainable building additions are not a priority at this time. Due to state legislation,
there is not a lot of bonding released which has caused a backup of university projects. There is
currently a 2-biennium hold up by the state because they don’t want to issue these bonds. The
current priority is on the maintenance of existing roofs, and buildings whose funds come from
student tuition. This backup has reduced the amount of construction being done on campus,
but may help this solar initiative. With a high volume of roofs currently on this list, it may help
persuade the state to issue these bonds if they see that including solar into the cost will reap
financial benefits to the system.
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To apply for these bonds, all the Deans at the UWSP campus as well as the campus
committee prioritize capital investments. Once prioritized, they are presented to the Board of
States. From here, the list is brought to the Chancellor and Vice Chancellor for the final request
submission.
The state bonding issue has brought forth the idea, which is used at most other
campuses across the country, which is being its own revenue bonding authority. This would
allow the university to provide for its own construction.

5.3 Current University Foundation Portfolio
As of 2016, the University of Wisconsin Stevens Point foundation investment market
value is $28,126,354. The UW foundation (UWF) all together holds over $3 billion in
investments. The returns reported by the UWF up to September 2016 are 7.86% for 1 year,
4.99% for 3 years, 8.08% for 5 years, and 4.90% for 10 years. The funds for the University are
managed by the UWF. The UWF investment team is led by the Chief Investment Officer, who is
currently Julie Can Cleave. Her team is tasked with the management of fiduciary responsibility
which looks at asset allocation and performance measurement. They also deliver risk-adjusted
returns that lie within the investment guidelines. The investment team works to achieve the
best possible long-term returns with the least amount of risk. To do this, most investments are
placed in equity (stock) or equity-like vehicles, including public stocks, private equity and real
estate. The UWF investments are categorized into an Endowment Portfolio and a Callable Pool.
The following figures represent their performance and classification by asset.

Callable Pool Performance (12/31/2016)
Callable Payout
Rate

1 Years
0.12

2 Years
0.16

3 Years
0.18

4 Years
0.90

Endowment Performance (12/31/2016)
Asset Class
Endowment
(net)
Policy
Benchmark

1 Years
6.0

2 Years
3.5

3 Years
7.7

4 Years
4.4

6.5

3.5

7.7

4.7
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The Board of Regents of the University of Wisconsin System is responsible for
establishing policies and rules for governing the System, planning to meet future state needs
for collegiate education, setting admission standards and policies, reviewing and approving
university budgets, and establishing the regulatory framework within which the individual units
are allowed to operate with as great a degree of autonomy as possible. The Board of Regents
would be the entity involved in the approval of a PV array system that is funded by the UW
capital budget. Their investment considerations for UW system trust funds that may apply to a
solar array are as follows:
1. The primary fiduciary responsibility of the Board of Regents is to maximize financial
return on invested assets, considering an appropriate degree of risk.
2. However, the Board acknowledges the importance of maintaining an awareness of
public concerns about corporate policies or other security issuers’ policies or practices that are
discriminatory [as defined by s. 36.29(1), Wis. Stats.] or cause substantial social injury¹.
3. To enhance the Board’s awareness of social concerns the Board of Regents, through
the Business and Finance Committee, directs the University of Wisconsin System Trust Funds
Office to conduct a proxy review to highlight shareholder proxy resolutions involving some
aspect of social responsibility (e.g., those related to discrimination, environmental degradation,
or other potential causes of substantial social injury). Such proxy proposals will be voted in
accordance with the guidelines provided in Regent Policy Document 31-10, “Proxy Voting.”
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4. Cognizant of the University of Wisconsin System, state, and federal commitments to
environmental protection, the Board of Regents Business and Finance Committee, in
discharging its responsibility for managing the University of Wisconsin System Trust Funds, does
so with the expectation that the companies and other entities in which it invests will evidence a
similar commitment in their respective activities. In the event that any persons or group of
persons, after careful investigation and evaluation of facts in evidence, concludes that a
company in which the University of Wisconsin System Trust Funds has investments appears not
to be performing in accord with the Committee’s expectations and the appropriate
governmental standards in this area, the Committee will afford those persons an opportunity to
detail their evidence and concerns to the Committee. The Committee may afford the company
or other entity involved an opportunity to respond to the concerns expressed, before deciding
what course of action is appropriate.
5. The Regents are aware that a position on social responsibility may affect potential
contributors to the University System. For potential contributors who wish their donations to
be invested in funds with social concerns as a high priority, University of Wisconsin System
Trust Funds staff may explore the use of investment alternatives to meet such objectives.
At this time however, a project of this sort does not meet the risk profile of the UWF,
but may work itself into it as time proceeds and priority investments change.

6.1 Pricing Loaded, Meets or Exceeds Financial and Related Savings
Requirements
For this project to meet the savings requirements of the university, it must meet or beat
the 16.4 year payback requirement set by the University. Based upon our financial assessment,
four of the proposed systems will meet this requirement. See section 3.1 for the system costs
and section 5.2 for the payback rates (in years). Currently, any method for financing a system
on the main campus grid will not meet campus requirements.
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6.2 Project Meets Campus Strategy
The University of Wisconsin has set a goal to be carbon neutral by 2050. UWSP will
focus on 11 strategies to accomplish this. They are 1) conservation, 2) hiring a dedicated
energy manager, 3) existing building retrofits, 4) new building design, 5) computing, 6) lighting,
7) renewable energy options, 8) co-generation, 9) sustainability reserve fund, 10) purchasing
policy and 11) renewable energy purchases. The work to meet this goal is due to the Chancellor
Bernie Patterson’s climate commitment. Through the increased incorporation of renewable
energy alongside the rest of these strategies, carbon neutrality should be met at a sooner date,
pushing the campus towards carbon negative.
Throughout the course of the semester, meetings have been conducted with the
campus stakeholders. There has been overwhelming support and praise for this project. This
campus has taken the initiative to push forward on sustainability despite cutbacks on the
government level. Key stakeholders have all issues similar support remarks, wanting to push
forward the movement to a more sustainable campus. Their major concern across the board
has been the application of PV onto roofs that need repair in the near future, and not wanting
to do construct an array on said roofs. This has been addressed in our report of this road map
which provides PV estimates and plans. These plans will be used when a roof goes under
repair, where the cost of PV can be added and assessed at that time.

6.3 Closing Statement
University investment in solar photovoltaics would make UWSP a state and national
leader. Solar photovoltaics would make the campus stand out in its constant commitment to
sustainability and would provide a unique hands-on experience for its students that would
propel them for success in today’s changing energy market. The sites proposed within this
document are attainable, can be installed to save the campus money in the long-term, and
serve as a tool to make Pointers stand out as national leaders.
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APPENDIX #1
Figure showing the results of using the National Renewable Energy Laboratory
Solar Photovoltaic Calculator
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APPENDIX #2

Figure showing the assumptions while using the National Renewable Energy
Laboratory Solar Photovoltaic Calculator
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APPENDIX #3

Figure showing the results of using the MREA Solar Financial Model
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