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1.1 CampusPhotovoltaic (PVPevelopment Key Contacts
CRI and MREA Fundedf8

Jason Peters

Student at the University of Wisconsin Stevens Point. Jason &akeholder and
Campus Policy Intern who researched and outlined the opportunities fo{ UWNS @Sy & t 2 Ay (¢
solar photovoltac 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-Ry2017.

Email: Jason.R.Peters@ yaedu

Alex Thomas

Student at the University of Wisconsin Stevens Poflex is thesolarSite and Financial
Analyst Intern whaesearched and outlined the opportunities for UStevens Point solar
photovoltaic investment based on descriptions of prioRty sites, campus electrical
infrastructure and usage analyses, and project financial goals and analysis. Alex worked on the
UWSP Solar Investment plan from December 20&y2017.

Email: Alex.A.Thomas@uwsp.edu

Dave Barbier

Advisor to Stakeholder and Camp®olicy 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. Driskar Assistant Professor of
Natural Resource Planning and Policy at the University of Wisconsin Stevens Point as well as a
Sustainable Energy Specialist.

Email:Shiba.lir@uwsp.edu

Jane Gwan

Market Research Gwdinator. Ms. @wan is the MarkeResearch Coordinator fédidwest
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 POuitVSPHolarinvestment Plan Team sponsored
through a joint funded effort by the Career Ready InterngdiRIprogram and Midwest
Renewable EnergyssociatioMREA) A preliminary roadmamvasdesignedor the UWSP
campusby a small team of individualsshichwould be used as a tool for the campus to invest
in large-scale solar energy on campuBhecampus is on route to become carbon neutral by the
year 2050, which this plan hopes to expedite @ode as a guide to acknowledge any concerns
associated with PV itallations.

The campus team consists two undergraduatestudents who acted as interns, as well as
two staff members who s&ed as advisors to the interns; one was selected from the Office of
Sustainability and the other from the College of Natural Resssi Each intern was paired with
an advisor to work on a specific set of tasks assigned in accordatieetitte given by MREA.

The Stakeholder and Campus Policy Intelsearched and outlinethe opportunities for
UWSP photovoltaic investment based 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 poy intern, worked together on this focus4r. Barbierwas the
actingadvisor to Jason. The primary responsibilibéthis teamwereto 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, posdiodTommitteesvere
identified for further consultation to determine any key concerns the priority decision makers
mayhave. They also determined thisk factors that may influence the desidgmancing, 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 fireancial environment for investing in a PV array.
Toaccomplish thisa description of the budget and the universities process for capital
investments was researched along with tineiversity foundation portfolio.

The Solar Site and Financial Analyst Intesearched and outlinethe opportunities for
UWSPsolar photovoltaic investment based on descriptions of priority PV sites, campus
electrical infrastructure and usage analyses, and project financial goals and ar&tyisesKar,
an Assistant Professor bfatural Resource Planning and Policy and Sustainable Energy
Specialist, and Alex Thomas, tB#ar Ste andFnancialAnalystintern, worked together on this
focus.Dr. Kawas the actingadvisorto Alex¢ KA a (Sl YQ&a NBALRYAAOAT AGAS
priority solar sites on campus and the possible financial structuréseqgiroposed 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. Theydalsomined general size
estimations basedmtheir site analyses while taking into consideration electrical integration
and current infrastructure. On the financial side of their responsibilities, a medgproduced
which includedegal, tax, and liability camderations as well as projebenefits for each of
these models. Lastly, a description of potential PV project investnoemiasios was
constructed

1.3 Description of University Business Relationships

The University of Wisconsin Stevens Point is a publiersity within the UW system which
consists of 13 universities and 13 twear extension colleges.

(0p))

b2t {21 NI LY@SadyYSyd GSIFYyQa adl1SK2t RSNJ Sy =

~

 UWSP Facilites I N wl ayYdzaaSys !2{tQa RANBOG2NI 27
providing future development and campus policy information.
1 UWSP Office of Sustainabiigoordinates all campus initiatives to further green
goals and projects
1 McKinstry- Constructon engineering firm that previously completed a campus
energy audit
9 Student Organization
0 RHA ResidentHousingAssociation
0 SGASudent GovernmentAssociation
1 Wisconsin Public Servidénergy service provider to the campus

Project Milestones:
December 2@6: Held introductory meeting witdtakeholders
January 2017: Completed MRE8A&sses, started individual meetings with stakeholders
February 2017: Began site assessments, met with WPS and McKinstry
March 2017: Finished site assessments

April 2017: Heldstakeholder meeting updaterhere 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 Universityecruited twofaculty advisors and twstudents to work as interns in the
partnership betweerthe MREA and th€Rlprogram on campugJpon completion of the road
map the further development, implementation, and campus outreach would be conducted
through the Office of Sustainability.

1.5Description of Student and Stakeholder Participation Incentives

To incentivize project participationaeh student was able to utilize this road map as an
additionto their resume, which would represent a projdaving an envonmental as well as
financialimpact on asubstantial statéusiness. Each student was also presented with a grant
for 300 hours of workvith anhourly pay of $10.00/hrAs part of the project, interns
O2YLX SGSR I aASNASa 27 wanoNJAREcbndpkt®ri eadthkneBhdzI K a w
had the option towork towards certificationn multiple fields having the effect of making them
more marketableao future employers.

Stakeholders also receivexh array ofbenefits from this project. The Officé o
Sustainabilitynow hasa general plan to us® incorporate solar oto the campus andurther
into the UW system. This plan will help the University achievgoiéd of being carbon neutral
by 2050and willhelp them makgustified decisions at appropaie times for installations to
take placeas the campus expands and updates its infrastructure. Theiaddif PV arrays on
campus wilalso add a new educational experience for its students and for the general public.
Shiba Karas a Sustainable Energy Speciahstuld have the opportunity to expand his
GSFOKAYy3a G2 Y2NB KIYyRa 2y IyR FdzyOQdAaz2ylt NI
interest could pesent itself with the optiorfordonath 2y a4 (2 G KS OF YLldzaQa I y I
efforts to go greenas well apossible public classgas 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 3ar InvestmentTeam is receiving assistance from the Midwest Renewable
Energy Association, campus faculty, stakeholders, city of Stevens Point correspondents, and
solarinstallers. These contacts were all very helpful in assisting with issues regarding so
sites, policy, and the financial aspect of PV systems.

The campus currently purckasrenewable energy credits at a very low rat®n top of
that, the University paya very lowelectricityrate of about 4 cents/kWh on the main campus
grid. The incoporation of PV on campus would free tige revenue used to purchase REC
credits but this would not be directed back into the campus budgehe payments for this
come froma joint allotment of money that is distributed throughout the UW system to each
2ffS3IST YR AT GKS Y2y, B6BAAAGS Yzt RY¥NOI NBBEIBZ (0 = A ¥
or loss to campubut to the UWSystem 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.

Sustainabilityprojects have been pulled back due to budget restrictions gethb
Governor of Wisconsin at this time (2017). He and state legislation have put a restriction on
the budgetfor sustainabilityand allocation of funds. This will posg @hurdle for this project in
respect to state fundingnd capital budget funding

The UWSP Solar Investment team will be presenting their findings to campus
stakeholders and student organizations that can keep pressure obnhersityfor
incorporating this into their plan These groupslong with the Office of &tainability, will
continue working to raise awareness for the plan, while being careful ngaittkly buildup
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 tgiace over a longeimeframe. Careful
planning will ensure that momentum is not lostdathe project continues to maintain
popularityand 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 Chacellor 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
lii. Space Maagement
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 Universidvancement
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 investigabn
li. 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 1dentification of Key Concerns and Responsibilitie$ Priority Decision
Makers

The campus facilities planning and space managemsgresentativeCarl Rasmussen has
expressed hisoncerns oboth roof top andparking lot PVystems. His concerns for parking
lot PVsystemswere that theywould pose a threat to possible future construction of new
academic buildingsCarl added that public perception needs to be taken into consideration,
YFE1{Ay3 adzaNB KL sing ¢ éflecivé prablangs virdl wouNBey Q i LJ2
aesthetically pleasing as possible and Paul Hasler of facilities services also stressedgshe
with rooftop solar on campus buildings that2 dzf Ry QU & dzLJLJ2 NJiildilgk S ¢ SA I K
integrity. Some ofte roof arrays proposed in this road map are on track for replace e,
with others being pushed baclabed on their need for replacemeint the future. Parking
services and maintenance expressed concerns over snow removal on parkidqtutser
concern for PV was how energy flow in and out of the grid would affect the stability of the
electrical system on campuA.few stakeholders have also added conseon cost ad how
being a public institution prolongs the amount of time projects are pushe# pdor to
approval and construction.

2.3 Stakeholder Agenda Management

Each team composed meetings between the intern and advisor biwédeklyghthe
semestemwith a joint meeting betwer the teams occurring about evetiiree weeks. A larger
group meeting between both teams armlde MREA were conducted monthly. Stakeholder
meetings werecarried outthroughout the project as tasks were completed. An introductory
meeting with all the stakeholders was held prior to the Imegng of the project as well ggost
roadmap completiorio propose the finatompleted nad mapto the executive stakeholders on
campus

The Board of Regents meets yearly to discuss campus investment and budget allotment for
proposed projects.Schedulingonflicts within our teanwas manageable with good
communication to find the best timesDoodle 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 Sit®escriptions

Nelson Hall:

Figure3.1: Possible 798 kW system on Nelson Hall Figure3.2: Proposed 80 kW system on Nelson Hall

Table 31: Annual Energy Usage and pricing for Nelson Hall

$ Spent on kWh

Total kWh w/o Charges $ Spent $/kWh
Total FY16 98,117.00 $10,237.27 $10,606.24 $0.1043
Total FY15 85,311.00 $9,546.40 $9,721.68 $0.1119
Average 91,714.00 $9,891.84 $10,163.96 $0.1081

Table3.2: System Sizing suggestions for Nelson Hall

. Area of Possible  Suggested Suggested AC Percent .
Mounting . . Initial  Annual
Style Array  System Size System Production  Energy Cost  Savings
(ft2) DC (kW)  Size (kW) (kWh) Covered

Roof 10,800 798 80 133,405 96%  $172,000 $9,296
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Nelson Hall is located on tluth-easterncorner of campus and currently houses a
variety of offices includin@ontinuing Education offices, the Small Business Development
Center, the photography studio, and the Sustainability Offgzeélt in 1915, the building is
one of the oldest on campus, but with the current Master Plan and with the building be a
State Histoic 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 Piolic 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 Hallye suggest an 80 kW systemhich wouldcover 96% of the energy
used at the site and would be a great advertising and demonstrationfoodhe campus.
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601 Division Street:

Figure3.3: Possible 86@W systemon 601 Divisiorbtreet

M——_
e =SolarPanels

O = Sub-Station

-1 nl {
Figure 3.4: Suggested 115kW system on 601 Division Street

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

$ Spent on kWh

Total KWh  w/o Surcharges $ Spent $/kWh
Total FY16 179,125.70 $17,218.87 $19,849.52 $0.0961
Total FY15 193,748.00 $19,115.38 $19,706.06 $0.0987
Average 186,436.85 $18,167.13 $19,777.79 $0.0974
Table 3.4: System Sizing suggestions for Nelson Hall
Mounting Area of Poss@le Suggestgd Suggestgd AC Percent Initial Annual
Style Array System Size D( System Size Production Energy Cost Savings
(ft2) (kW) (kW) (kWh) Covered
Roof 11,645 860 115 133,405 66%  $247,250 $13,188

Located on the western side of campus, between DiviSimaetand IsadoreStreet 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 (2@1s0)ggested
115 kW system could be a great first step for the campus to tdat photovoltaics on
campus. The roof is a sloped metal roof with a pitch of 1:12 or roughly 5 de@reestly 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 photovaits at this locatiorAlso on a separate
meter, the 601 Division Street building would be an ideal candidate to take advantage of
savings from photovoltaic generatioA.115 system wuld cover 66% of the annual energy
usage for 601 Division Street.
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HyerHall

Figure 3.5Potential 560 kW system on Hyer Hall Figure3.6: Suggested 100 kW system on Hyer Hall

Table 3.5Annud Energy Usage and Pricing for Hyer Hall

$ Spent on kWh

Total kWh w/o Charges $ Spent $/kWh
Total FY16 190,921.00 $18,514.50 $20,251.86 $0.0970
Total FY15  165,190.00 $16,585.36 $17,532.68 $0.1004
Average 178,055.50 $17,549.93 $18,892.27 $0.0987

Table 3.6: Systeizing suggestions fétyerHall

Area of  Possible Suggested Suggested AC Percent Initial Annual

Mosutnlt(leng Array  SystemSize System Size Production  Energy Cost  Savinas
y (f2) DC (kW) (KW) (kWh)  Covered 9
Roof 7,600 561 100 116,423 62%  $215,000 $11,374

Hyer Hall imresidential 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 building$o the north and south The roof agés unknown but a ballast system
would be a great fit for this flat roof. The system would be highly visible by stgderie
hall and by staff and facultyarking inlot W. Wesuggest a 100 kW system that would cover
62% ofannualenergyuse This building is also metered individually frdme main campus.
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Schmeekle Visitor Center and Parking Lot:

Figure3.7: Potential L38kW system orschmeeklé.ot Figure 3.8: Suggestéb kW system orschmeekle Lot

Table3.7: Annud Energy Usage and Pricing for Schmeekle Parking Lot

$ Spent on kWh

Total kWh w/o Charges $ Spent $/kWh
Total FY16 64,024.00 $6,684.94 $7,094.08 $0.1044
Total FY15 65,907.00 $7,379.70 $7,586.65 $0.1120
Average 64,965.50 $7,032.32 $7,340.37 $0.1082

Table3.8 SystenS8izing suggestions f@chmeekle Parking Lot

Area of  Possible Suggested  Suggested AC Percent

MoSutnlt(leng Array  System Size System Size Production Energy Igg:{ égcilrj]als
y (f2) DC (kW) (KW) (kWh)  Covered 9
Roof 1,875 138 55 64,034 94%  $118,250 $6,477

With the energy need of the Schmeekle Visianterbeing so small (Table 3.7),
installing solar orthe 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 sidA.55 kW system would cover 94% of the energy
demand createdy the Schmeekl¥isitor Center, which serves as a community space for
citizens and studentand hostsevents such as Candlelight Hike and educational showcases.
Special considerations for this system include building afeatructure and the
associaté price of adding photovoltaics to a new structure instead of an existing roof.
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Siteson the Main Campus Grid:

For this section of the site analysis, each building ants lmt 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 boundariesAll electricity used in this misgrid ismetered at one central point on
the north end of campukcated in the George Stein buildirtgach site is owad by campus
and is surrounded by campus buildings or areas.

The electricity billing is unique when compared to other site assessed;dmtause
the load of the minigrid 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 difficulBecause of this, each site assessethis section is assessed on the
usage of the total mingrid, not the individual buildings (Table 3.Bhere are no
suggestions for these sites at this tirmedthe information in this subsection fer future
reference if utility costs rise and inskation costs significantly decreases

Table3.9: Annud Energy Usage and Pricing for Main Campus Grid

$ Spent on kWh
On Peak kWh  Off Peak kWh Total kWh w/o Charges $/kWh

Total FY16 13,767,502.00 12,809,463.00 26,576,965.00 $1,166,065.20 $0.0439
TotalFY15 12,549,188.00 11,733,785.00 24,282,973.00 $1,046,144.41 $0.0431

Average  13,158,345.00 12,271,624.00 25,429,969.00 $1,106,104.81 $0.0435
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Albertson Hall

n
O =Sub-Station

Figure3.9: Potential205kW system olbertson Hall

Table3.10 SystenBizing suggestions fédbertson Hall

. Area of Possible Possible AC Percent .
Mounting Arra System Size Production Ener Initial Annual
Style Y y ay Cost  Savings

(ft2) DC (kW) (kwh)  Covered
Roof 15,000 203 238,670 1%  $440,750 $10,503

Albertson hall housethe 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

Figure3.10: Potential114kW system orthe Chemistry and Biologguilding
Table3.11 SystenSizing suggestions ftne Chemistry and Biology Building

. Area of Possible Possible AC Percent "
Mounting Arra System Size Production Ener Initial Annual
Style y y gy Cost  Savings

(ft2) DC (kW) (kWh) Covered
Roof 8,448 114 132,244 1% $247,250 $5,892

The Chemistry and Biology building, online Fall 20d8have a small space on the
uppermost portion of its multtiered roof thatis particularly wetsuited for solar As the
building is still being constructed, there is potential for this project to be pursued soon.
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