AGENDA
CITY OF MONONA
SUSTAINABILITY COMMITTEE
City Hall Conference Room
Thursday, March 14, 2019
6:30 PM
1. Call to Order – 6:30 PM
2. Roll Call
3. Approval of Minutes from the February 13, 2019 Sustainability Committee Meeting
4. Appearances
5. Unfinished Business
A. Resident Survey on Energy – Staff Update
a. WVMO PSA’s – Volunteer sign up
6. New Business
A. OEI Grant (Office of Energy Innovation) – Slipstream Contract
B. Clean Energy Planning – Alder Moore
C. Fleet Purchasing and Management – Alder Moore
7. Actionable Items
A. Approval of OEI Grant Slipstream Contract
B. WVMO PSA Assignments
8. Adjournment
Next Meeting: Wednesday, April 17, 2019 at 6:30 PM
Please notify Brad Bruun at 222-2525 or bbruun@ci.monona.wi.us if you cannot make it.
NOTE:
Upon reasonable notice, the City of Monona will accommodate the needs of disabled individuals through auxiliary
aids or services. For additional information or to request this service, contact Joan Andrusz at (608) 222-2525 (not a
TDD telephone number), FAX: (608) 222-9225, or through the City Police Department TDD telephone number 4410399. The public is notified that any final action taken at a previous meeting may be reconsidered pursuant to the
City of Monona ordinances. A suspension of the rules may allow for final action to be taken on an item of New
Business. It is possible that members of and a possible quorum of members of other governmental bodies of the
municipality may be in attendance at the above stated meeting to gather information or speak about a subject, over
which they have decision-making responsibility. No action will be taken by any governmental body at the above
stated meeting other than the governmental body specifically referred to above in this notice.

CITY OF MONONA
Sustainability Committee
Wednesday, February 13th, 2019
MINUTES DRAFT

1.

Call to Order
6:31 PM – Meeting called to order by Committee Chair, Nancy Moore

2.

Roll Call
Members Present: Chair Nancy Moore, Mark Buffat, Dan Costello, Teresa Radermacher, Pat Howell
Members Absent: Co-Chair Chad Speight, Sarah Smith, Sue Vogt
Staff Present: Brad Bruun, Caitin Hartnett
Guests: None

3.

Approval of January 10th Meeting Minutes
Motion to approve; First – Dan Costello, Second – Teresa Radermacher

4.

Public Appearances

5.

Unfinished Business
A. Resident Survey on Energy
Aa. Committee Review of Survey Edits
Following edits from the Survey Workgroup, the Committee approved the final draft of the Resident
Energy Survey, citing that it struck an even balance between renewable energy and energy efficiency
questions.
Ab. Survey Distribution Planning
Committee members discussed various timelines for keeping the survey open, but agreed upon a
tentative closing date of July 1. While having the survey open for a shorter amount of time would allow
for heavy, continuous marketing throughout the duration of the survey, some members believed it
would be a missed opportunity to not have the survey tabled at community events that occur during the
summer months. Dan Costello recommended that staff put together a content calendar to organize and
streamline all marketing of the survey online. In the end, the Committee agreed to review strategies for
distribution at the next meeting, March 14, and until that time to push the survey to community
members primarily through social media.
B. 100% Resolution Presentation & Post-Presentation Planning
Following months of work and deliberation by the Committee, the 100% Renewable Energy Resolution went
through a final round of revisions by City Attorney William Cole. Minor edits were approved by the Committee
from his review, and a motion to approve a final draft succeeded in a unanimous vote (see 7C). The Resolution
will be submitted to City Council and will go through a first read on February 18.
In order to gain attention for the passing of this resolution in addition to the urgency of acting on issues of
climate change, the Committee discussed outlets and methods to distribute the news of the resolution, should it
pass, including newspapers, community organizations, social media posts, and radio segments.

6.

New Business
A. 2019 Sustainability Project Plan - Committee Review
Aa. OEI Grant (Office of Energy Innovation) – Comprehensive Energy Plan Development
After preliminary meetings with Slipstream, the consultant hired to perform energy analyses and create
a comprehensive energy plan for the City, the consultants confirmed that a contract would be drawn up

and put into effect by March 13, allowing work related to the grant to officially begin – although two
months behind schedule. Staff reaffirmed that Monona was still ahead of the game in that annual
energy tracking has been completed through the years 2014-2018. Committee members questioned the
scope and cost of the project, in which Staff explained that the goal of the grant is to create a
comprehensive energy plan – one that looks at short term solutions with a somewhat high elevation
view, and offers possible scenarios or courses of action based upon effectiveness (in lowering energy
consumption as a whole and lowering dependence on non-renewable energy sources) and cost.
Aai. Building Energy Efficiency Analysis and Scoresheet Comparison
Aaii. GIS Roof and Green Space Analysis for Solar Scoring
Aaiii. Grant Research
Ab. Monona’s Third Party Financed Shared Solar Arrays – Project Review & Capital Budget Planning
Staff emphasized that any energy plan coming out of the OEI Grant project would necessarily have to
account for the lifespan of Monona’s existing solar panels. In 2013-2014, Monona was the first
municipality in the state to have solar panels on a public building be financed by a third party. While the
panels located on City Hall, Monona Library, Public Works Garage, and Well 3 have, to date, supplied
Monona with approximately 7% of all renewable energy used by the City, they are beginning to show
anticipated signs of age. Additionally, the contract the City signed with Falcon Energy Services expires at
the conclusion of the year. Staff recommended that this take first priority in energy planning, as a
decision to buy the panels or have them removed will need to be made by the time the City budgeting
cycle for 2020 arrives.
Ac. Renewable Energy Policy Review – Municipal Zoning Codes, TIF Policy, RENEW WI, & Vehicles
As a recurring topic of interest for the Committee and given the potential passing of the 100%
Resolution, Staff suggested that the Committee consider hiring a consultant to perform a policy review.
Teresa Radermacher suggested that the City utilize UW Extension (Anna Haines) for their services –
which are oftentimes free as part of their education and engagement initiatives. Chair Nancy Moore
stated that the Committee ought to look at Madison and other cities for the policies they have changed
and target similar areas, as opposed to a full policy review to save time and possible expenditures. Staff
expressed that it would be the Committee’s responsibility to subsequently present the new policies to
different committees for passing.
Ad. MSBI – Monona Sustainable Business Initiative (Survey) and Business Outreach
Progress on the Monona Sustainable Business Imitative has been paused by Staff to account for time
spent on other projects. However, Nancy and Dan have continued outreach in the Monona business
community, taking inventory of any new developments or buildings that may have newer roofs suited
for solar. In the coming months, Staff will present the MSBI program to the local business association,
the Monona East Side Business Alliance.
Ae. Sustainable Purchasing Policy – Acceptance and Implementation
Af. Leaf Management Project – Adopt a Storm Drain Campaign
Ag. Water Wagon – Policies and Procedures
To better utilize the Monona Water Wagon, the Committee agreed that an official use policy be put
together for the wagon. Ultimately, the policy would be up to the Public Works Committee to create.
Teresa offered that students at MG21 might be able to paint or decorate the wagon for the City, giving it
some flair and further attention from the community.

7.

Action Items
A. Approve Resident Survey on Energy
Approved – No formal motion needed
B. Approve 2019 Sustainability Project Plan
Tabled – Open committee discussion to follow in upcoming meetings
C. Approve 100% Resolution
Motion to approve with edits; First – Pat Howell, Second – Mark Buffat, unanimous vote

8.

Adjournment
8:30 PM – Meeting Adjourned; First – Mark Buffat, Second – Pat Howell

Next Meeting: Thursday, March 14th at 6:30 PM.
Any questions or additions please notify Brad Bruun, bbruun@ci.monona.wi.us – Thank you.

5211 SCHLUTER ROAD
MONONA, WI 53716-2598
CITY HALL (608) 222-2525
FAX (608) 222-9225
http://www.mymonona.com

TO:
FROM:
RE:
DATE:

MEMO

Sustainability Committee
Brad Bruun, Public Works Project Manager
Agenda Item: Resident Energy Survey Update
3/8/2019

To All,
Summary of Phase 1 distribution of the survey.
•
•
•
•
•

•

•
•

As of 3/8 11:45AM we have 183 responses
55% of respondents have lived in Monona for more than 10 years
Our respondents are older, 34% say they are 60+. 60% are ages 30-59.
The vast majority live in a house (89%) or own their residence (91%)
Most care about energy use. 96% say that energy efficiency is a priority for them at home, 92%
say renewable energy is a priority, and 93% say both are a priority for operating the city.
Worries about cost are big. 54% list upfront costs as a reason for not updating their home for
energy efficiency, and 66% cite it for not updating renewable energy. Additionally, residents are
unsure about the cost savings they will accrue from these upgrades: with 23% marking this for
efficiency upgrades, and 45% for renewables.
o The costs have prohibited people from investing. 70% have not employed any of the
renewable/alternative energy strategies we listed, and 51% said the same for energy
efficiency.
People are interested in buying into renewables. The top three choices for people wanting to
participate are: 1) participation in a group buy for residential solar 2) installing solar panels on
their home, and 3) going through the green power tomorrow program.
Expanding public transit seems to be poplar, topping the charts for our rankings of transit
options. Improving bike lanes and sidewalks follow.

Please also see the updated project plan document that we are using to track progress.
If you have any questions, please contact me.
Thanks,
Brad Bruun
Department of Public Works
Project Manager & GIS Specialist
bbruun@ci.monona.wi.us
(608) 222-2525 Ext. 7402

POLICE DEPARTMENT
5211 Schluter Road
222-0463

COMMUNITY CENTER
1011 Nichols Road
222-4167

MONONA SENIOR CENTER
1011 Nichols Road
222-3415

FIRE DEPARTMENT
5211 Schluter Road
222-2528

March 2019

Resident Energy Survey Radio PSA for WVMO
Run Time: ~60 seconds

RE: Resident Energy Survey – Live Now!
Hello Monona! This is _____, here to talk about some exciting things happening in Monona in regards
to energy consumption. Recently, the Sustainability Committee has launched the Resident Energy
Survey, which will attempt to gage the interest of Monona residents in energy efficient and renewable
energy projects both at home and around the City. By taking the survey, you’ll help shape future
energy programs pursued by the Committee. To take the survey, go to
www.surveymonkey.com/r/mononaresenergysurvey, or visit City Hall, the Library, or Senior Center for
a paper copy. Check out Sustainable Monona on our City website or Facebook for links to the survey,
more information, and regular sustainability updates.
RE: Resident Energy Survey 1
Hi Monona! This is _____. I joined the Sustainability Committee in ___ (OR) __ years ago because I had
an interest in making Monona a more environmentally friendly place to live right now and for
generations to come. Right now, the Committee is looking for residents to respond to an Energy
Survey! It was designed to gage the interest of our community members in renewable energy and
energy efficiency. We’d love to hear from you! To take the survey, go to
www.surveymonkey.com/r/mononaresenergysurvey, or visit City Hall, the Library, or Senior Center for
a paper copy. Check out Sustainable Monona on our City website or Facebook for links to the survey,
more information, and regular sustainability updates.
RE: Resident Energy Survey 2
Monona! Have you had a chance to take the Resident Energy Survey yet? If not, it’s easy! You can take
the survey online by going to www.surveymonkey.com/r/mononaresenergysurvey, visiting our City
website or social media pages, or by visiting the City Hall, the Library, or Senior Center for a paper
copy. The survey is pretty short, and should take less than 7 minutes to complete. If you’re interested
in ways that you can live your life more sustainably, visit our City website and click on Sustainable
Monona to learn more. Every survey respondent will be entered into a drawing for a chance to win a
prize!
RE: Resident Energy Survey 3
The Sustainability Committee wants to hear your voice; take the Resident Energy Survey today! I’m ___
and I’ve been on the Committee since __ OR for __ years. We’d like to hear your thoughts on
renewable energy, energy efficiency, and transportation. These insights will help the Committee
understand what Monona wants to see from the City’s energy projects and programs. If you’re
interested in taking the survey, go online to www.surveymonkey.com/r/mononaresenergysurvey or
find a link on our Sustainable Monona webpage or Facebook. If you’d like a paper copy of the survey,
head on over to City Hall, Library, or Senior Center to get yourself a copy! Thanks for helping us out,
Monona!

431 Charmany Drive,
Madison, WI 53719

Contract for Services
Slipstream, a Wisconsin nonstock corporation (hereinafter called “Company”), and <the City of
Monona>, a < a Wisconsin municipal Corporation>, (hereinafter called “Contractor”), hereby
agree:
1.
SCOPE OF SERVICES Contractor shall furnish labor, equipment, materials, supplies and
transportation and shall perform services for Company’s OEI Municipal Energy Planning
Project, in accordance with the Scope of Work in Attachment A and those subsequently adopted
by mutual agreement during the lifetime of this Agreement (hereinafter called the “Services”).
2.
DURATION OF SERVICES Contractor shall begin performance of the Services ON OR
ABOUT February 1, 2019 and shall complete the Services by March 31, 2020 unless the term
is extended by mutual agreement between the parties to this Agreement.
3.
COMPENSATION Company shall pay Contractor NO MORE THAN <3,312 > as full
compensation for performance of the Services.
4.
TERMS OF PAYMENT Invoices shall be prepared by Contractor and sent to Company
on a monthly basis in accordance with the Invoice Guidelines (Attachment B) and the Example
Invoice (Attachment C) attached hereto. Company shall make payments to Contractor in
accordance with Contractor's documented time and materials expenditures up to the
compensation indicated in Section 3. All non-labor charges shall be invoiced at cost. Travel
expense limitations shall comply with Company’s Travel Expense Guidelines (Attachment D).
All invoices and other correspondence shall include the project code <Project Code>.
Company shall issue payment within thirty (30) days of an approved invoice from Contractor. If
Contractor is a U.S. entity that is not an incorporated company, a federal tax identification
number must be provided before payment can be made, so that 1099 forms can be correctly
issued. Contractor shall also give Company a copy of its W-9 and complete Company’s ACH
form for electronic payment.
5.
CERTIFICATE OF INSURANCE During the term of this Contract, Contractor shall
maintain in full force and effect the insurance coverage described in Attachment E, Insurance
Requirements, attached hereto and made part hereof. Contractor shall further require any
subcontractor employed by Contractor, to perform or assist in the performance of the Services, to
maintain Insurance Requirements described in Attachment E. Contractor shall furnish Company
with a Certificate of Insurance duly executed and certifying that such insurance has been
provided and specifying the dates when such insurance commences and expires. Such insurance
shall be maintained until performance of the Services is completed and accepted by Company.
Failure to provide this documentation may result in cancellation of contract.

6.
CHANGES IN SCOPE Company shall have the right at any time during the term of this
Agreement to make changes in the scope of the Services to be performed. The related cost
changes shall be subject to the mutual agreement of both parties. Appropriate written
authorization for such changes shall be provided on a Change Order furnished by Company and
shall be executed prior to performance of the affected Services. Company shall not be liable for
any increases in costs of the Services that have not been authorized by Company in advance.
7.
WARRANTY Contractor warrants to Company that the Services shall be in conformance
with the established professional standards for such Services and with all applicable laws, rules,
orders, regulations, codes, and ordinances. If any failure to comply with this warranty is
discovered by Company, Contractor shall, upon receipt of written notice from Company, correct
any defective Services identified by Company at its own expense to the reasonable satisfaction of
Company.
8.
INTELLECTUAL PROPERTY The parties agree that the “Deliverables” produced as a
result of the Services provided hereunder are to be considered a “work-made-for-hire" under the
copyright laws of the United States, so that Company shall own all right, title and interest to such
Deliverables. The Deliverables are defined in this Agreement as all data, documentation,
software and information, in whatever form, first produced or created by or for Contractor as a
result of or related to the performance of the Services under this Agreement. If for any reason
Contractor's Deliverables are not copyrightable or cannot be considered “work-made-for-hire,”
Contractor hereby assigns, transfers and conveys to Company all rights, title and interest of any
kind or nature in and to any and all Deliverables. The Deliverables do not include any of
Contractor's proprietary software, hardware, code, programs or design documents that were preexisting as of the effective date of this Agreement (“Contractor's Pre-Existing Work Product”).
Company acknowledges that, as between Contractor and Company, Contractor retains ownership
of all rights, title and interest (including any patent rights, data rights or copyrights) in
Contractor's Pre-Existing Work Product, and Company is obligated hereunder to treat such
proprietary materials as confidential.
Contractor shall, at its own expense, defend any suit or proceeding brought against Company
based upon an allegation that any Deliverables furnished hereunder or the use thereof for their
intended purpose constitutes an infringement of any United States or foreign patent, trademark,
trade name, copyright, service mark, trade secrets, or other intellectual property right. Contractor
shall pay all damages, costs, and attorneys’ fees awarded in any suit or proceeding so defended.
9.
APPROVAL OF DOCUMENTS The approval by Company of any Deliverables
prepared, developed or furnished by Contractor shall not relieve Contractor from its
responsibility for correctness of design, details or dimensions, for the quality of the work and for
the suitability of the work for the intended purpose or to otherwise perform the Services.
Financial status reports shall be submitted in accordance with the Invoice Guidelines and Sample
Invoice attached hereto and made a part hereof (Attachments B and C).
10. CONFIDENTIALITY Contractor shall abide by the confidentiality provisions set forth in
Attachments F and G to this Agreement.
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11. SAFETY Contractor shall have in place a safety program designed to train and protect its
employees from the reasonably foreseeable risks associated with performance of the Services,
and will be solely responsible for ensuring that its agents, servants, employees, its
subcontractors, and their subcontractors and employees perform all Services in a safe manner
and in accordance with all applicable health, safety and environmental laws, rules and
regulations. Contractor shall require its employees to utilize all necessary equipment, apparel,
devices and procedures required to properly protect the safety and health of Contractor's
employees and the premises where Contractor is working. Company shall have the right to order
the performance of the Services suspended where, in its opinion, such requirements are not being
met, and such Services shall not be resumed until Contractor has complied with such safety
requirements.
12. INDEMNIFICATION To the fullest extent permitted by law, notwithstanding any
limitations or exculpatory provisions contained in this Agreement, Contractor will indemnify and
hold Company and its Affiliates, its respective shareholders, officers, directors, administrators,
managers, employees, servants and agents, successors and assigns (each an “Indemnitee”)
harmless from and against any and all damages (whether ordinary, direct, indirect, incidental,
special, consequential, or exemplary), judgments, liabilities, fines, penalties, losses, claims,
actions, demands, suits, costs, and expenses including, without limitation, reasonable attorneys'
fees, incurred by the Indemnitee that arise out of or relate to the Services by Contractor or its
employees, independent contractors, subcontractors, or agents, including, but not limited to, third
party claims and claims for property damage or personal injury to Contractor's employees,
servants and agents, independent contractors and subcontractors and regardless of whether such
is caused in part by an Indemnitee; provided, however, that the foregoing does not in any manner
relieve Company of its obligations under statutory workers' compensation law and other laws
regarding employer obligations as to Company's own employees, and provided Contractor shall
not indemnify Indemnitee for such claims caused by the sole negligence or willful misconduct of
an Indemnitee. Company shall provide Contractor reasonable notice of the event giving rise to an
indemnity obligation.
The parties agree that each shall be responsible for its own acts, errors and omissions and those
of its officers, directors, employees and agents, as well as any representations, warranties and
agreements, made in the performance of this Agreement, and neither Contractor nor Company
will be liable in any way for the activities of the other party or the other party’s officers,
directors, employees and agents arising out of or in connection with: (a) any failure to perform
any of the terms, covenants or conditions of this Agreement; (b) any act, error, omission,
misrepresentation or misconduct; (c) the failure to comply with any applicable laws, rules or
regulations; or (d) any accidents, claims, damages, losses, injuries or expenses.
13. PROJECT MANAGER Contractor shall designate an authorized representative as the
project manager to supervise the performance of the Services. Notice or directions whether
written or oral given to such project manager by or on behalf of Company shall have the same
effect as if given directly to Contractor.
Contractor is not authorized to perform any tasks which are not authorized by the project
manager, nor is Contractor authorized to perform any tasks which are not authorized in writing
by Company's authorized representative. Should any such tasks be performed, such tasks shall be
the sole expense of Contractor.
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14. PROGRESS REPORTS Contractor shall furnish Company with periodic reports as to the
progress and status of performance of the Services and Deliverables in such form and at such
times or intervals as may be specified by Company. Upon completion of the Services, Contractor
shall furnish a final report containing such information as may be requested by Company.
Progress reports shall include pictures, drawings, and/or photographs documenting the progress
of the completed services.
15. CONTRACTOR'S RECORDS Contractor's accounting records relating to the Services
shall be available to Company for inspection by an authorized representative at mutually
convenient times for a period of up to one (1) year following the completion of all Services and
or the termination of the contract, whichever occurs first. All such information shall be treated as
confidential and of value to Contractor.
16. DELAYS: EXTENSION OF TIME If Contractor’s performance of the Services is
hindered, delayed or suspended by Company, or by acts of God or casualties or other thing
which Company shall deem sufficient cause, Contractor shall have a reasonable extension of
time, to be determined by Company.
17. TERMINATION Company shall have the right at any time, by a fifteen (15) day written
notice to Contractor, to terminate or suspend all or any part of the Services or to decrease the
scope thereof. Contractor shall discontinue performance of the Services as directed by Company,
and shall be paid for the Services performed to the effective date of termination or suspension in
accordance with any applicable prices and/or rates specified in this Agreement.
18. ASSIGNMENT OR SUBCONTRACTING Contractor shall not assign this Agreement or
subcontract the Services or any part thereof without the written consent of Company. Any such
assignment or subcontracting, if authorized by Company, shall not relieve Contractor of any of
its obligations hereunder.
19. NOTICES All notices required to be given in writing under this Agreement shall be
delivered by mail or electronically to the respective representatives of Company and Contractor
set forth below, addressed as follows:
To Company:

Attention:
Title:
Email

Slipstream
431 Charmany Drive,
Madison, WI 53719
Frank Greb
Chief Operating Office
fgreb@slipstreaminc.org
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To Contractor:

<Contractor Company>
<1234 Address Street>
<City, ST 12345>

Attention:
Title:
Email

<Name >
<Title>
<Email>

20. APPLICABLE LAW This Agreement shall be governed and interpreted in accordance
with the laws of the State of Wisconsin.
21. QUALITY REVIEW Company’s authorized representative shall have the sole discretion
to approve Contractor's fulfillment of each milestone or Deliverable specified in the Scope of
Work (Attachment A).
22. CITY OF MIDDLETON CONTRACT Contractor shall abide by all of the provisions of
Company’s contract with the City of Middleton dated ___________ (the “Contract”) which is
attached hereto and made a part hereof (Attachment H).
23. MISCELLANEOUS Contractor shall at all times comply with and observe all federal
laws and published circulars as they may apply, as well as all state and local laws, rules, orders,
ordinances, and regulations that are in effect during the period of this Agreement and that in any
manner affect the work or its conduct.
This Agreement constitutes the entire understanding and agreement between the parties for the
Services and supersedes any and all prior representations and agreements, whether written or
oral, between the parties as to the Services, except as specifically provided in this Agreement. No
waiver, alteration, consent or modification of any of the provisions of this Agreement shall be
binding on Company unless in writing and signed by Company’s authorized representative.
IN WITNESS WHEREOF, the parties have caused this Agreement to be executed by their duly
authorized representatives this ______ day of _________, 20___.
SLIPSTREAM
By _____________________________________
Frank Greb
Title President

<CONTRACTOR>
By
___________________________________
Name ___________________________________
Title ___________________________________
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ATTACHMENT A
SCOPE OF WORK
As part of the 7-city coalition of communities, the City of Monona will work with Slipstream and in
collaboration with the other communities to develop a municipal energy plan that identifies near-term
energy goals and actions.
The City of Monona will provide the following data, in spreadsheet format where possible, to Slipstream:

a. Building energy use, including detail about the building (e.g. primary use, square feet,
recent or planned renovations)
b. Fleet, including detail about type and age of vehicles, and planning replacement
c. Outdoor lighting energy consumption
If the data is unavailable, individual municipality representatives will work to request data from
utilities or other internal city agencies. The City of Monona will provide this data to Slipstream no
later than 4 weeks from data request.
The City of Monona will work with Slipstream to develop and provide feedback on results of analyses
conducted and recommendations presented.
Budget and timeline
Project Period: February 1, 2019 to December 31, 2019
The City of Monona will track their hours on work conducted in this project. The spreadsheet will be
provided to Slipstream on the last day of each quarter so that Slipstream can provide an update to the PSC.
Table 1: Monona OEI planning grant budget

Monona project budget
City staff labor
City staff minimum match

$3,312
$2,650
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ATTACHMENT B
INVOICE PREPARATION GUIDELINES
Time and Material/Expense Contracts
These guidelines are intended to provide contractors with information to enable invoices and
monthly reports to be processed in a timely and efficient manner by Company. We have
purposely not covered every detail, but instead addressed the items that most frequently result in
delayed processing. If there are any questions regarding format or what information should be
contained in either the invoice or monthly report, contact Company for instruction prior to
submitting an invoice or monthly report. Slipstream is a non-profit organization and is not
subject to sales tax.

Invoice Guidelines
1. Invoices should include the following summary information on the face of the invoice:
• Project code
• Period covered by invoice (actual dates)
• Labor categories, hours and rate
• A separate section for rental/leased equipment, including equipment number, description,
applicable rate basis (hours, days, weeks, months, etc.)
• A separate section for equipment, including description of equipment, sub-vendor's
invoice number (when applicable), delivery ticket number, or other identification,
quantities, prices and extensions. Quantities should be billed in the same unit of
measurement as the receipt.
• Total due
2. Information contained on the face of the invoice is to be supported by attachments to the
invoice as follows:
• A breakdown, by task and/or subtask, of labor (including category, hours and rate) and
direct costs. Summaries shall be provided and shall match the face of the invoice. These
figures should compare to those in the proposal, contract or purchase order.
Discrepancies shall be explained.
• Copies of equipment invoices.
• Copies of sub-contractor and rental equipment invoices, complete with description of work
performed and itemized breakdown of billing.
• Copies of receipts for individual items.
3. Invoice billing rates must match the rates established in the contract or purchase order. If a
change has been requested but not authorized, bill at old rates and follow up with revised
invoices when the change has been authorized.
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4. All invoices should be addressed as shown below and sent electronically to
ap@slipstream.org:
Attn: Accounts Payable
Slipstream
431 Charmany Drive,
Madison, WI 53719
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ATTACHMENT C
EXAMPLE INVOICE

ABC Consulting
1234 Any Street
Any Town, WI 55555
TO:

ap@Slipstreaminc.org
Slipstream
Attn: Accounts Payable
431 Charmany Drive,
Madison, WI 53719
________________________________________________________________________
Invoice Date:
Invoice Period:
Slipstream Project Manager:
Slipstream Project Code:
Contract Amount:
Current Invoice:
Billed-to-date:
Remaining Balance:

February 1, 2015
January 1 – 31, 2015
Chris Peters
1234-00-00
$50,000.00
$750.00
$1,000.00
$48,250.00

Labor
John Smith
Sue Jones

3 hours @ $100.00
2 hours @ $125.00

Total Labor

$300.00
250.00
$ 550.00

Expenses
Lodging, two nights, Milwaukee
Taxi

$180.00
$20.00

Total Expenses
$200.00
________________________________________________________

TOTAL Current Invoice

$750.00
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ATTACHMENT D
TRAVEL EXPENSE GUIDELINES
Company shall reimburse Contractor for the following reasonable, least-cost travel expenses:
Expense
Airfare

Guideline
• Coach rate not to exceed $600 without prior approval of Company’s
Project Manager
• Booked at least two weeks in advance, unless agreed otherwise in
writing
Mileage
• Appropriate mileage billed at current IRS reimbursable rate
Ground
• Least cost round-trip ground transportation between airport and event
Transportation
venue, if applicable
• Contractor transportation to and from departure airport
• Separate insurance fees, gas fueling fees for rental cars that are
returned without a full tank not included
• Rental cars should be no larger than midsize
Meals
• Meals when applicable, not to exceed $40 per day
• Any meals provided at the event will not be a reimbursable item
Lodging
• Must be booked by Contractor in room block (if applicable)
• Will include no more than the day before and day of event
Other
• Other reasonable expenses related to the event and pre-approved by
Company
 Contractor will bill Company directly for such expenses and Company agrees to
reimburse the above-described expenses after Company’s receipt of invoice and all
original receipts, according to the payment terms specified in Section 4 of the Agreement.
 Company reserves the right to reduce reimbursement to reflect least cost travel choices.
 Expenses must be submitted using the format of Company’s standard invoice for all
expenses (see Attachment C), and must be submitted within 30 days of the expenditure.
 Expenses that are not reimbursable include: alcohol, airline upgrades, gratuities
exceeding 20%, luxury rental vehicles, and in-room services such as movies, dry
cleaning, honor bar, etc.
 Company will not reimburse flight change fees unless the change was at Company’s
request.
 Company requests that carbon footprint be considered in all travel.
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ATTACHMENT E
INSURANCE REQUIREMENTS
All insurance coverage shall be issued by insurers licensed or otherwise authorized to do business
in the state in which the Services are being performed. Insurance required under this Agreement
shall be primary in all instances and not contributory with any other insurance or self insurance
that may be available to Company. Insurance required under this Agreement includes:
I. General Liability. Occurrence Form Comprehensive Commercial General Liability
Insurance, including, but not limited to, coverage for (a) premises/operations, (b) independent
contractor(s), (c) products and completed operations, (d) broad form contractual liability, (e) broad
form property damage, including to underground facilities, (f) explosion and collapse hazard
coverage, and (g) personal and advertising injury, all with limits of not less than $1,000,000 for
each occurrence and $2,000,000 in the aggregate. Such coverage can be made up of a combination
of primary and excess coverage policies.
II. Workers Compensation and Employer’s Liability.
(a) Workers’ Compensation insurance as required by the laws of the state in which
the Services are being performed, including the Longshoremen and Harbor Workers
Compensation Act, if applicable; and
(b) Employer’s Liability insurance with limits established by state or federal Law
if applicable, but in any case with limits not less than $1,000,000 per occurrence.
III. Vehicle Liability. Comprehensive Vehicle Liability Insurance, covering all vehicles
and automobiles whether owned, non-owned, leased or rented when used in connection with
performance of this Agreement and including coverage for bodily injury and property damage in
an amount not less than $1,000,000, combined single limit.
IV. General Requirements. All such insurance required above, except for Workers’
Compensation Insurance and Professional Liability Insurance shall include Company, its
Affiliates and their respective officers, directors, employees and agents as additional insured.
Contractor shall be solely responsible for any claims falling within its deductibles under its
insurance policies. Prior to commencing any work under this Agreement, Contractor shall
provide certificates of insurance from insurance companies having an AM Best financial
strength rating of A- or better evidencing that the insurance coverages required herein are
maintained, and Contractor shall further provide certificates evidencing renewals of all such
insurance policies thereafter during the term of this Agreement. Such certificates shall provide
a waiver of subrogation. Contractor shall certify that Company shall be given not less than
thirty (30) days prior written notice of any cancellation or material change and not less
than ten (10) days prior written notice due to cancellation for non-payment of premiums.
Contractor shall immediately report, in writing, all accidents, claims, suits or threats of litigation
arising out of or in connection with the performance of this Agreement.
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ATTACHMENT F
CONFIDENTIALITY PROVISIONS
1.
Company is in possession of certain confidential, proprietary information ("Confidential
Information") which is more fully defined in Attachment G, Description of Confidential
Information.
2.
Contractor may have access to, and Company shall disclose to Contractor, Confidential
Information, provided that Contractor agrees and covenants to receive the Confidential
Information in strict confidence and agrees not to make any unauthorized reproduction, use or
disclosure of the Confidential Information.
3.
Contractor further agrees to require its employees, consultants, professional representatives
and agents to likewise receive the Confidential Information in strict confidence and agrees not to
make any unauthorized reproduction, use or disclosure of the Confidential Information.
4.
Contractor shall not, without the prior written consent of Company, release to trade
publications or to the general press, or make any statement to any competitor, customer, or any
other third party, with respect to the Confidential Information. Furthermore, Contractor shall not
profit, directly or indirectly, from the resale or other commercial use of any Confidential
Information.
5.
Contractor has no obligation to maintain in confidence portions of the Confidential
Information that are general knowledge or in the public domain, as evidenced by dated
publications.
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ATTACHMENT G
DESCRIPTION OF CONFIDENTIAL INFORMATION
Confidential Information shall be defined as (i) information conceived, originated, discovered or
developed by Company and not generally known in the industry or trade; (ii) any manuals,
computer software and source code, technical reports, business plans, customer or prospect
profiles prepared by or for Company or any of its members, which are not in the public domain
or which do not enter the public domain without disclosure directly or indirectly by Company or
its members; (iii) information relating to research, development, inventions, purchasing,
accounting, engineering, or marketing; (iv) any documentation of any nature related to these
services; and (v) any other information designated as confidential or proprietary by Company or
its members or their customers, and which at the time of such designation or thereafter is not in
the public domain or does not enter the public domain without disclosure by Company or its
members.
Confidential Information includes all correspondence, memoranda, files, magnetic tape,
computer disks or storage devices, software programs, customer lists, drawings, formulas,
production instructions and all other documents and electronic or other media of any kind which
contain any Confidential Information.
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ATTACHMENT H
SLIPSTREAM CONTRACT WITH CITY OF MIDDLETON
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Clean Energy Planning 2019 -2020
Some important data points:
•
•

•

Getting to 100% and reducing our carbon footprint is a 50/50 proposition: we need to both reduce
our energy use (improve energy efficiency) and embrace renewables as the source of our fuel.
In discussions over multiple conferences, experts agreed that the 3 top priorities with respect to
energy policy are:
1. Control over building standards (i.e. raising the bar for standards to include maximum efficiency
and use of renewables)
2. Third party financing of solar
3. The charging station grand bargain with utility (i.e. negotiating with utility for more public
charging stations and cheaper access to charging stations in homes and businesses to fully
embrace electric vehicles, and significant improvement in vehicle efficiency until electric
vehicles become more diverse and available)
While these are identified as policy priorities, it stand to reason that they should therefore be
priorities for action where possible.

Impacting Building Standards
•
•
•
•
•
•
•
•

TIF financing changed to include energy efficiency and application of renewables (subsidizing energy
is at least as important as subsidizing other infrastructure through TIF)
RENEW Monona adapted to focus exclusively on loans in support of efficiency (including FOE),
additional loan money available in support of renewables
Handout on City efficiency and renewables commitment & financing opportunities for Plan office (to
go with every application)
Handout on City efficiency and renewables commitment & financing opportunities for Building
Inspector Office (to go with every building permit)
Zoning changes: identification of pilot sites for sustainable pocket neighborhoods, ordinance for
ADU’s, widening setbacks, approval of piling foundations along lake-line properties???
MadiSun program for residents & businesses
Outreach to current biz community for solar and its financing options (PACE, RECIP, etc.)
Outreach to schools – including student engagement – to move on efficiency & renewables

Third Party Solar
Part of Plan & Inspector handouts mentioned above
Community campaign to increase % of residents & businesses who are signed up for Green Power
Tomorrow
Donation (or affordable purchase) of panels already on City buildings

Solar on Schools
One Legacy Solar project (perhaps house of worship?)
MOU with MG & E for wind & solar, additional charging stations
Vehicles
All Diesel vehicles going to B5 Biodiesel (and up to B20 in summer) – Madison is doing
Idle reduction installed now in all possible vehicles
Ford Escape as light duty vehicles – Madison doing
Ford Explorer (Interceptor) is SUV for police – Madison doing
Ford Fusion (Responder) is sedan for police – Madison doing
DeMers Ambulances now with Idle

Local Government
Solar Toolkit
PLANNING, ZONING, AND PERMITTING

Wisconsin

Local Government Solar Toolkit
The Grow Solar Local Government Toolkit is a 3-state collaborative project funded by the U.S.
Department of Energy.
Acknowledgment: The information, data, or work presented herein was funded in part by the Office of
Energy Efficiency and Renewable Energy (EERE), U.S. Department of Energy, under Award Number DE0006544.
Disclaimer: the information, data, or work presented herein was funded in part by an agency of the
United States Government. Neither the United States Government nor any agency thereof, nor any of
their employees, makes any warranty, express or implied, or assumes any legal liability or responsibility
for the accuracy, completeness, or usefulness of any information, apparatus, product, or process
disclosed, or represents that its use would not infringe privately owned rights. Reference herein to any
specific commercial product, process, or service by trade name, trademark, manufacturer, or otherwise
does not necessarily constitute or imply its endorsement, recommendation, or favoring by the United
States Government or any agency thereof. The views and opinions of authors expressed herein do not
necessarily state or reflect those of the United States Government or any agency thereof.

Contact Information
If you have any questions regarding planning, zoning, and permitting for solar energy please contact:

Brian Ross, AICP, LEED Green Associate
Great Plains Institute
betterenergy.org
Office: 612-767-7296
Mobile: 612-501-1531
bross@gpisd.net

Abby Finis, Associate Planner
Great Plains Institute
betterenergy.org
W:612-767-7295
C: 612-245-4070
afinis@gpisd.net

Solar Toolkit Summary
Planning, Zoning, and Permitting
As part of the Grow Solar Partnership, toolkits have been assembled to equip local governments in
Minnesota, Wisconsin, and Illinois with information regarding solar development as it relates to
planning, zoning, and permitting. The purpose of these toolkits is to provide
resources that will assist communities in addressing barriers to solar energy
installations in a manner tailored to each community’s needs. The following is a
summary of materials that can be found in each of the toolkits.
Solar Overview
State Solar Policy Summary
Solar policy plays an important role in the development of solar energy. This
document includes highlights from each state in both the regulatory arena as well
as financial incentives that are available to support solar. Additionally, the State
Solar Policy Summary includes statutes that enable local governments to regulate
solar in planning, zoning, and permitting. This document can be used as reference
guide specific to each state.
Three State Regional Analysis
The Three State Regional Analysis looks at the 3-state region of Minnesota, Wisconsin, and Illinois to
identify similarities and differences in state law and typical practices in permitting, planning, and zoning
for solar energy development. This document serves as the foundation for the toolkits that were
developed for each state. Using this analysis, national best practices were modified so that they could be
integrated into each state’s regulatory framework insofar as it relates to solar development.
Planning
Comprehensive Plan Guide
The Comprehensive Plan Guide is a tool communities can use when they update their land use plans.
This document outlines considerations that communities should make and identifies elements that
allow for clear priorities around solar energy objectives. Model language is included to help local
governments see the types of goals and policies they could include in their plans.
Zoning
Model Ordinances
All local governments with the authority to regulate zoning should include solar development in their
zoning code to recognize the value of solar and alleviate any local concerns. These model ordinances
offer language to address a variety of solar land uses, tailored to local conditions and priorities.
Permitting
Local Government Permitting Checklist
Providing a clear and predictable permitting process saves time and money for both contractors and
municipalities. Using national best practices, a template has been created that can be adapted locally,
with notes on where municipalities might choose to modify standards based on varying circumstances.
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State Solar Policy Summary
Wisconsin
Wisconsin has policies in place that support the growth of renewable energy. The state has also seen
growth in the solar industry in recent years and has a robust supply chain. Recent regulatory rulings
regarding rate structures and distributed generation customers has cast some uncertainly on the solar
development market in Wisconsin. Fortunately, the state has solar rights statutes that protect solar
development and set a statewide standard for solar rights.

Solar Policy
Wisconsin’s solar policies include:
•

•

•

Renewable Portfolio Standard (Wisconsin Statute § 196.378). In 2005, Wisconsin enacted a
Renewable Portfolio Standard, which set a goal that 10% of statewide energy would come from
renewable sources by 2015.
Net Metering. Net metering, initially created under Public Service Commission order (Order
6690-UR-107, effective January 1, 1993), allows owners of renewable energy systems no larger
than 20 kW to sell excess generation back to the utility at retail rates.
Interconnection Standards. In 2004, the Wisconsin Public Service Commission adopted
interconnection standards for distributed generation systems up to 15 MW in capacity.

Solar Market
Available solar incentives and programs include:
•

•

•

•

Milwaukee Shines is a solar program run by the city of Milwaukee that works to expand solar
energy use through a comprehensive, citywide approach. The program has streamlined the
permitting process, created a solar zoning ordinance, and provides financing resources for home
and business owners.
Renewable Rewards Program is a partnership between Focus on Energy and Wisconsin utilities
that helps to offset solar installation costs by offering cash-back rewards for solar electric
systems.
Power Pack is an innovative, community-based solar market development program in
Wisconsin. The Midwest Renewable Energy Association works in target communities to provide
education and resources that simplify the process of installing solar energy systems.
Solar and Wind Energy Equipment Exemption: any value added by a solar energy system can be
exempt from general property taxes.

In 2016, 9 MW of solar electric capacity was installed in Wisconsin. Currently, almost 30 MW of solar
energy is installed in the state, ranking 36th in the nation according to the Solar Energy Industries
Association. Recent unfavorable regulatory rulings have slowed solar development compared to
national markets. In spite of these rulings, Wisconsin has seen growing interest in community shared
solar models, in both the investor-owned and the member-owned utility industry.
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Statutory Context – Local Authority
Enabling Statutes for addressing solar resources
1. Comprehensive Planning
o Wisconsin Statute 66.1001 Comprehensive Planning. Wisconsin’s Comprehensive
Planning statute does not single out solar energy planning requirements, but broadly
calls out the need to address critical natural and economic resources in the Plan. Local
governments can address solar resources and development under these provisions.
2. Zoning
o Wisconsin Statute 62.23 (7) Zoning. grants authority to cities and villages to regulate
and restrict by ordinance, the development of their jurisdiction.
o Wisconsin Statute 60.61(2)(i), General Zoning Authority for Towns, specifically enables
towns to provide for access to sunlight for solar energy systems in zoning regulation.
3. Solar Rights
o Wisconsin has a strong solar rights statute that creates a common format and structure
for solar zoning. Wisconsin state law, 66.0401 Regulations, relating to solar and wind
energy systems states:
No county, city, town, or village may place any restriction, either directly or in effect,
on the installation or use of solar energy system […].
o Further, 66.0401 (2) provides local governments the authority to enact an ordinance
that would require the trimming of vegetation that blocks solar equipment, provided
the solar energy system was installed prior to the planting of the vegetation.
4. Home Owners’ Associations
o Wisconsin Statute 236.292 voids all restrictions on platted land that would prevent or
restrict the construction of solar energy systems. The law effectively prohibits any
private land use controls from preventing the installation of solar energy systems.
5. Solar Access
o Wisconsin Statute 700.35, defines a renewable energy easement which “limits the
height or location, or both, of permissible development on the burdened land in terms
of a structure or vegetation, or both, for the purpose of providing access for the
benefited land to wind or sunlight passing over the burdened land.”
o Wisconsin Statute 700.41, Solar and Wind Access, protects owners of solar energy
systems from obstruction of sunlight. It allows “an owner of an active or passive solar
energy system or wind energy system to receive compensation for an obstruction of
solar energy by a structure outside a neighbor’s building envelope as defined by zoning
restrictions in effect at the time the solar collector . . . was installed.”
o Wisconsin Statute 844.22, Obstruction of solar or wind energy system, states:
Any structure that tis constructed or vegetative growth that occurs on adjoining or
nearby property after a solar energy system, as defined in 13.48 […] is installed on any
property, that interferes with the functioning of the solar or wind energy system, is
considered to be a private nuisance.
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Solar in Comprehensive Planning
Purpose
Comprehensive plans are the foundational policy document reflecting a community's priorities and
values regarding development and local resources. Solar energy resources are an increasingly valuable
local resource — solar development can bring environmental and economic benefits to a community
through clean energy production, creation of local jobs and revenue, and improved property values.
Communities are acknowledging this valuable resource and incorporating support and guidance for solar
energy development into comprehensive plans, sending a strong message of commitment for sustained
growth in the solar energy sector.
Communities are not, however, always
familiar with the characteristics of solar
resources and solar land uses. This document
outlines considerations that communities
should make and identifies elements that
allow for clear priorities around solar energy
objectives. Identifying how solar
development can benefit the community will
help decision-makers determine how solar
resources and investments are integrated
into the community in a way that balances
and protects competing development or resources.

Downtown Solar Resource Map. Rochester, MN

Considerations
When addressing solar development in a comprehensive plan, it is important to acknowledge what
makes solar work for a community as well as the inherent conflicts that may arise. Any comprehensive
plan that includes a solar component should:
1. Address the solar resource and the different land use forms that solar development can take
2. Acknowledge the multiple benefits of solar development
3. Guide decision-makers on optimizing opportunities when solar development might conflict with
other resources or land use forms
Each of these components can help a community identify how they wish to include solar as a resource
and to be able to reasonably justify why and where solar development is supported.
Additionally, in Wisconsin, Statute 66.1001 Comprehensive Planning outlines the elements that must be
included in a comprehensive plan. Elements where solar goals and policies may be added include: Issues
and Opportunities; Utilities and community facilities; Agricultural, natural, cultural resources; economic
development; and land use.
Solar Resource
The local landscape (e.g., topography, on-site obstructions, obstructions on adjacent land, potential
future obstructions) defines whether or not a given site has a good solar resource. An adequate solar
resource is a site that is unshaded for at least 6 hours a day, both now and into the future. Communities
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can map their solar resource using LiDAR data that is frequently available in urban areas, and in some
states even in rural areas. Such a map can allow the community to measure the size of their “solar
reserves” identify areas with good and poor resources for prioritizing development in a manner
consistent with other land uses, and even distinguish between opportunities for rooftop and groundmount solar development opportunities.
In addition to measuring and recognizing the solar
resource, communities should recognize that a variety
of methods exist to capture the energy and provide
economic value. There are several different types of
solar installations a community will want to consider:
rooftop, accessory ground-mount, and principal
ground-mount. A community can use the
comprehensive plan to determine which of these
technologies to support and/or promote.
Solar Benefits
Communities can realize a number of benefits through
solar development, including environmental, energy
production, and economic development.
Environmental benefits include helping meet local air
quality or climate protection goals. Communities with
renewable energy or energy independence goals can
better achieve these through explicit support of solar
energy development. Economically, solar development
creates construction jobs for a variety of trades,
financially benefits those who install systems on their
properties with lower energy bills, and increases the
property value of buildings within the local housing
market.

Rooftop Solar, MREA

Ground Mount System, CERTs

Land Use Conflicts
Like any development, solar may come into conflict
with other land uses, and solar resources are often colocated with other important local resources.
Recognizing these issues in the comprehensive plan
can help to mitigate future problems.
Solar Farm, CERTs

Some conflicts to consider include:
•
•
•

Agricultural practices
Urban forests
Historic resources

•
•
•

Airport control towers
Natural areas
Future housing or commercial development
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Each community is different and may see conflicts arise that are not listed here. Identifying and
addressing those conflicts in comprehensive planning will need to happen at the community level.
Elements
Common features of a comprehensive plan include a discussion of existing conditions, a presentation of
desired outcomes in the form of a vision and goals, and an inventory of policies and actions that support
those goals. The following model language are examples of what could be incorporated into a
comprehensive plan.
Existing Conditions
Understanding the potential importance of a community’s solar resource requires some knowledge of
both the availability of the local solar resource and the community’s existing energy use. Using a solar
map, like the one described above, is a useful way to demonstrate the solar potential across the area.
Identifying the areas with the greatest potential can help the community plan and prepare for the best
sites to locate solar investment and to achieve the
goals outlined in the plan. Understanding the
nature of the community’s energy use – data that
can be obtained from the community’s utility
providers – can put the solar resource within the
appropriate economic and use intensity context.
For instance, most communities have sufficient
solar resources to theoretically meet a substantial
portion of their electric energy consumption, even
if only the best resources are used.

Map courtesy of Midwest Renewable Energy Association

Goals
Among communities that have added renewable
energy goals and objectives to their plans, common
themes include encouraging solar site design for
new subdivisions, improving the energy
performance of municipal facilities, removing
barriers and creating incentives for small-scale or
“distributed” installations, and capturing economic
development opportunities associated with
renewable energy investment.

Examples of goals may be:
Goal 1: Encourage local production of solar energy on new residential and commercial
construction.
Goal 2: Maximize the production of solar photovoltaic energy to the extent feasible, while
minimizing potential biological, agricultural, visual, and other environmental impacts.
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Policies and Actions
In Comprehensive Plans, policies are statements of intent with enough clarity to guide decision-making.
Policy statements should be tied to the desired goals and set a clear path to action. Examples of policies
are:
Policy 1: Establish clear guidelines for solar ready development in all zoning districts where solar
is a permitted use.
Policy 2: The City supports the State’s effort to achieve the Renewable Portfolio Standard (RPS),
which requires utilities to generate 25% of electricity from renewable energy sources, and the
State’s solar energy goal of having sufficient solar generation to meet 10% of electric use by
2030.
Actions are more specific statements that direct programs, regulations, operational procedures, or
public investments. Action statements are intended to guide the implementation of the stated policies.
Examples of action statements follow:
Action 1: Provide incentives for developers who build solar-ready residential and commercial
structures.
Action 2: The City should complete a study to identify opportunities for investment in solar
energy resources on public buildings and lands.
Additional Resources:
Planning for Solar Energy, American Planning Association
https://www.planning.org/store/product/?ProductCode=BOOK_P575
Planning Advisory Service Essential Info Packets, Planning and Zoning for Solar Energy
https://www.planning.org/pas/infopackets/open/eip30.htm
Iowa Smart Planning Principles, Statute, Guidance document on-line.
https://rio.urban.uiowa.edu/sites/rio/files/Iowa_Smart_Planning_Overview_0.pdf
Minnesota Solar Planning Requirement – Metropolitan Land Planning Act 473.859. Subd.2b
Metropolitan Council Local Planning Handbook
Illinois Planning Authority for Protection Solar Resources ((65 ILCS 5/11-12-5) (from Ch. 24, par. 11-12-5)
http://www.ilga.gov/legislation/ilcs/fulltext.asp?DocName=006500050K11-12-5
Photos are courtesy of the Clean Energy Resources Teams & the Midwest Renewable Energy Association
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Model Solar Zoning for Wisconsin Municipalities
Every Wisconsin community should have zoning language that addresses solar energy systems. Solar installations
are a form of development, and development regulations, including zoning and subdivision ordinances, need to
incorporate the variety of development forms that solar installations can take. Moreover, incorporating solar land
uses and development in the ordinances recognizes that the community’s solar resources are a valuable asset
with economic and environmental value that property owners will want to capture. Solar development regulation
can help educate staff and community, as well as alleviate potential
WI Statute 66.0401 Solar and Wind Systems
conflicts or confusion.
Wisconsin has state statutes that protect a resident's right to install
and operate a solar energy system, most notably 66.0401 (see text
box). This statute set parameters for how and when zoning standards
by local governments can limit private land owners’ ability to capture
solar resources. Other statutes enable or encourage other protections,
such as the ability to create solar easements across properties,
addresses some conflicts from shading by trees, and restrictions on
solar placed by homeowner associations.

(1m) Authority to restrict systems limited.
No political subdivision may place any
restriction, either directly or in effect, . . . on
the installation or use of a solar energy
system, as defined in s. 13.48 (2) (h) 1. g., or a
wind energy system, unless the restriction
satisfies one of the following conditions:
(a) Serves to preserve or protect the public
health or safety.
(b) Does not significantly increase the cost of
the system or significantly decrease its
efficiency.

Each municipality should draft its zoning language to integrate with
these state laws. Without clearly addressing solar energy in the zoning
(c) Allows for an alternative system of
ordinance, local zoning ordinances could appear to conflict with the
comparable cost and efficiency.
Wisconsin state laws and could create uncertainty of interpretation
and authority for home or business owners investigating investing in a
solar energy system. An ordinance that is “solar ready” will acknowledge State law, and clearly identify local
standards where discretion remains with the local jurisdiction.
Development regulations that are “solar ready” will have the following characteristics:
• Address all the types of solar land uses that the community is likely to see
• Document an as-of-right solar installation opportunity for accessory use solar and, where
reasonable, for principal use solar development
• Balance between solar resources and other valuable local resources (trees, soils, historic resources)
in the development process
All zoning ordinances include certain basic elements that can, if not considered in the context of solar resources
and technologies, create inadvertent barriers to solar development. Basic zoning elements include:
1. Use. Which land uses are permitted, which are conditional, which are prohibited in each zoning district?
Accessory uses are protected under State law, except where health or safety issues might come into
play. The municipality has more say regarding principal uses, such as solar farms or gardens, and the
ordinance needs to identify where such uses are allowed.
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2. Dimensional Standards. Municipalities can place only limited restrictions on where on the lot solar
development can occur. Most communities already allow some exceptions to height and setback
requirements; defining these exceptions for solar, consistent with state law, will limit conflicts and
misunderstandings.
3. Coverage and Bulk. Accessory uses cannot be limited
for aesthetic reasons, so coverage limitations must
address health and safety concerns. Principal uses
have coverage (impervious surface) impacts that
should be explicitly addressed in the ordinance. Does
the surface of a solar collector count as impervious
surface for storm water standards? What mitigation
or co-benefits for storm water can be built into the
ordinance?
Some municipality’s zoning ordinances have more advanced
Photo Credit: Great Plains Institute
elements that should also be addressed to make the
ordinance consistent with state law, and to take advantage of regulatory incentives where the community wants
to encourage solar development. Examples include:
• Design standards – Solar is exempt from community aesthetic or character standards that are part of
local regulations, except for historic protections.
• Solar Easements or Cross-Property Protection. Does local regulation protect the long-term solar
resource when someone makes a long-term investment in solar infrastructure? Is there a public
purpose in protecting solar access across property lines?
• Integrating with Other Processes. How does solar development conflict or support agricultural
protection, historic preservation, urban forests, urban expansion areas, municipal utility goals? Both
principal uses and accessory uses should be considered for their impact on these other community
assets and resources.
The City of Milwaukee, through the City’s solar program Milwaukee Shines, has implemented solar zoning (see
description on following pages). Milwaukee’s solar energy zoning was modeled after the Wisconsin Statute
§66.0401, so it satisfies the state requirements, but also was designed to fit to the Milwaukee community. Other
communities will need to address some issues differently.
Following the Milwaukee example, this toolkit provides model solar ordinance language and guidance on specific
elements of zoning for accessory and principal uses. The model ordinance was developed to use national solar
zoning best practices, but is consistent with Wisconsin state law.
Questions? If you would like to develop solar zoning for your community, please contact:

Great Plains Institute for Sustainable Development
2801 21st Avenue S, Suite 220
Minneapolis, MN 55407
bross@gpisd.net
612-767-7296

Midwest Renewable Energy Association
1845 N Farwell Avenue, Suite 100
Milwaukee, WI 53202
peterm@midwestrenew.org
414.431.0907
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City of Milwaukee Model Solar Zoning Language
Definitions: The City of Milwaukee used the definitions provided in the Wisconsin state statute to clarify what
equipment is used as part of a solar energy system and for what land uses. Definitions included in the City of
Milwaukee solar energy zoning were: solar collector, solar array, and solar farm.
Solar Collector: A device, structure, or part of device, the substantial
purpose of which is to transform solar energy into thermal, mechanical,
chemical, or electrical energy.
Solar Array: An accessory system or device that is roof-mounted or
ground-mounted with poles or racks used to collect radiant energy directly
from the sun for use in a solar collector’s energy transformation process.
Solar Farm: An array of multiple solar collectors on ground-mounted
racks or poles that transmit solar energy and is the primary land use for
the parcel on which it is located.

Solar Electric Ground-Mounted Solar
Array at Discovery World

Solar Access Rights: The authority to restrict systems is limited by Wisconsin state law. This is noted in the state
statute and should be replicated in municipal zoning. Milwaukee zoning meets the minimum requirements of the
state statute so residents have full access to install solar throughout the city. In addition, this language referring
to the state statute helps the Milwaukee Board of Zoning Appeals if issues regarding solar access rights come
before the committee. For further details, read the Wisconsin State Statute §66.0401.
General Requirements: When it comes to land use regulations, Milwaukee did not see a need for many
requirements, as most urban installations of solar are typically rooftop installations. However, general setback
restrictions may need to be addressed on solar ground-mounted systems and solar farms for land use purposes.
The purpose of setting these minimal requirements is to provide satisfaction for neighbors while ensuring that the
restrictions do not increase the price or decrease the efficiency of a property owner’s solar energy system. The
City of Milwaukee looked to existing structures and uses to set general requirements:
Ground-Mounted Solar Energy Systems Setback Requirements:
o If less than 20 feet in height: setback must comply with 1.5 feet from all property lines.
o If greater than 20 feet in height the ground-mounted solar energy system must comply with
setback regulations for a principal building structure.
In addition, the City of Milwaukee set general requirements for signage in regards to solar energy systems. Only
one sign is allowed per solar array. The display area must be less than six square feet in size and must be either
for acknowledgement or educational purposes.
Permitted Uses: No resident or business owner can be restricted in installing solar due to Wisconsin State Statute
§66.0401 unless the restriction satisfies one of the following conditions1:
• Serves to preserve or protect the public health or safety.
• Does not significantly increase the cost of the system or significantly decrease its efficiency.
• Allows for an alternative system of comparable cost and efficiency.

1

Note here the absence of the typical language “serves to protect the public health, safety, or welfare” language. The legislative history of
this statute indicates lawmakers specifically eliminated the term welfare from the language. Communities (or private subdivisions) can limit
solar power only for health or safety reasons; not for other reasons like aesthetics.
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Solar Farms: With solar energy becoming a mainstream source for
energy for homeowners and business owners, solar farms are
becoming more prevalent in cities across the United States,
especially as an option for development on brownfield sites or
other undevelopable pieces of property. Cities need to prepare for
such opportunities with solar farm zoning. Below is the City of
Milwaukee’s definition of a solar farm:
Solar Farm: An array of multiple solar collectors on groundmounted racks or poles that transmit solar energy and is the
primary land use for the parcel on which it is located.
Solar Farm - MATC Blue Hole Project

Since solar farms are the primary use for a parcel of land, setbacks
Located on Capitol Drive in Milwaukee.
were determined based on existing setback requirements for
principal structures that functioned as the primary use as determined by Milwaukee’s current zoning districts.
To maintain the character of certain neighborhoods and districts, the City of Milwaukee applied a special use for
solar farms in some zoning districts. If a solar farm is proposed in a special district it goes before the City of
Milwaukee Board of Zoning Appeals to address issues related to solar in that zoning district as applicable to the
community. Below is the table that outlines permitted uses for solar farms in the City of Milwaukee:
Solar Farm Setback Requirements:
o Cannot exceed setback requirements for principal structures as primary use as determined by
zoning district.
Zoning District
Residential
Commercial
Commercial Services
Downtown
Industrial
Special (Schools, parks)
Lakefront Overlay

Use
Permitted
Special
Permitted
Special
Permitted
Permitted
Special

Historic Preservation: A municipality’s typical historic preservation process may also need to be clarified to be
consistent with Wisconsin State Statute §66.0401. When creating solar zoning ordinance, it will be important to
include the historic preservation office or staff in this process. The cities of Milwaukee and Madison developed
community-specific approaches to balanced solar and historic resources. These examples are consistent with the
guidance from the Department of the Interior, which manages historic designations at the national level, and
the National Trust for Historic Preservation.
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Resources and Reference Material
•
•
•
•
•
•
•

•
•

SolSmart Zoning Credit resources, The Solar Foundation, http://www.gosparc.org/resources/
National American Planning Association, Planning for Solar Energy,
https://www.planning.org/store/product/?ProductCode=BOOK_P575
National American Planning Association, Planners Advisory Service Essential information packet,
https://www.planning.org/pas/infopackets/open/eip30.htm
Model Zoning for the Regulation of Solar Energy Systems, Department of Energy Resources
Massachusetts Executive Office of Energy and Environmental Affairs,
http://www.mass.gov/eea/docs/doer/green-communities/grant-program/model-solar-zoning.pdf
University of North Carolina, Planning and Zoning for Solar Energy,
http://sogpubs.unc.edu/electronicversions/pdfs/pandzsolar2014.pdf
Solar ABCS, A Comprehensive Review of Solar Access Law in the United States,
http://www.solarabcs.org/about/publications/reports/solar-access/pdfs/Solaraccess-full.pdf
The Solar Foundation, A Beautiful Day in the Neighborhood: Encouraging Solar Development through
Community Association Policies and Procedures, http://www.thesolarfoundation.org/a-beautiful-day-inthe-neighborhood-encouraging-solar-development-through-community-association-policies-andprocesses/
National Alliance of Preservation Commissions, Sample Guidelines for Solar Systems in Historic Districts,
http://www.preservationnation.org/information-center/sustainable-communities/buildings/solarpanels/additional-resources/NAPC-Solar-Panel-Guidelines.pdf
National Trust for Historic Preservation, Solar Panels and Historic Preservation,
http://www.preservationnation.org/information-center/sustainable-communities/buildings/solarpanels/#.VUJ32JNi91A
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Model Solar Ordinance – Wisconsin
Introduction
Wisconsin has good solar energy potential—as good as Houston, Texas
and many parts of Florida. As solar energy system components have
become more efficient and less costly, an increasing number of solar
energy systems have been installed in Wisconsin. Market opportunities
for solar development have dramatically improved in Wisconsin over the
last five years, such that most communities now must address solar
installations as land use and development issues. Solar energy
components continue to improve in efficiency and decline in price; solar
energy has reached retail cost parity for many customers, and is now
approaching cost competitive status at the wholesale level.

Model Solar Energy Standards
This ordinance was developed in 2015
based on work completed under the
Department of Energy’s Phase I Rooftop
Solar Challenge program, and updated for
the three-state Grow Solar initiative,
funded by Rooftop Solar Challenge Phase
2. Final update was August 2017.

But solar energy is much more than a supplement (or alternative) to utility power. Solar energy has
become a symbol of energy self-sufficiency and environmental sustainability. The growth in solar
installations is attributable as much to the non-economic benefits as to solar being an economic
substitute for electric utility power. Households and businesses wanting to reduce their carbon footprint
see solar energy as a strong complement to energy efficiency. Volatility in natural gas prices and retail
electric rate increases make free solar fuel an attractive price hedge.

Solar Energy Issues
Local governments in Wisconsin are seeing increasing interest by property owners in solar energy
installations, and are having to address solar land uses in their development regulation. Given the
continuing decline in cost, and increasing value of clean energy, solar development will increasingly be a
local development issue. Three primary issues tie solar energy to development regulations:
1. Land use conflicts and nuisance considerations. Solar energy systems have few nuisances,
but some types of solar development can compete for land with other development
options, and visual impacts and safety concerns by neighbors sometimes create opposition
to solar installations. Good design and attention to aesthetics can answer most nuisance or
visual concerns. But large scale development (solar farms or gardens) are becoming more
common and raise the issue about whether and where such land uses are appropriate, just
like other types of development.
2. Protecting access to solar resources. Development regulations can inadvertently limit a
property owner’s ability to access their solar resource. Solar access can also be limited by
buildings or vegetation on adjacent lots. Communities should ensure the development of
resources are protected in zoning and subdivision processes, consistent with state law
(Wisconsin Statute §66.0401)
3. Encouraging appropriate solar development. Local governments that have set climate
protection or sustainability goals can meet some of their commitment by removing
regulatory barriers to solar energy and incorporating low or no-cost incentives in
development regulations to spur solar investment.
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Components of a Solar Standards Ordinance
Solar energy standards should:
1. Acknowledge state law that dedicates an as-of-right solar installation path for property-owners.
Create a clear regulatory path (an as-of-right installation) to solar development for both
accessory and (if appropriate) principal uses such as solar farms and ground-mount community
shared solar installations, consistent with state law.
2. Limit regulatory barriers to developing solar resources. Access to solar resources may not be
unduly limited by height, setback, or coverage standards, unless the restriction satisfies the
conditions of Wisconsin Statute §66.0401 (1m) a-c.
3. Define appropriate aesthetic standards. Per state law, design or aesthetic standards may not
restrict the installation or use of solar energy systems, unless the restriction satisfies the
conditions of Wisconsin Statute §66.0401 (1m) a-c.
4. Address cross-property solar access issues. Ensure solar installations have protected access
across property lines in the subdivision process and in all zoning districts, per state law
(Wisconsin Statute §700.41).
5. Address principal solar uses. Define where in the community solar energy land uses are
appropriate as a principal or primary use, and set development standards and procedures to
guide such development.
6. Consider “solar-ready” design. Encourage developers and builders to use solar-ready
subdivision and building design.
7. Consider regulatory incentives. Incorporate regulatory incentives such as density bonuses that
can spur private-sector solar investment.

Different Community Types and Settings
The model ordinance language addresses land use concerns for
Solar development is not one thing
both urban and rural areas, and thus not all of the provisions may
be appropriate for every community. Issues of solar access and
Communities would not apply the same development
nuisances associated with solar energy systems are of less
and land use standards to an industrial facility and a
single family home merely because both are
consequence outside urban areas, where lot sizes are almost
buildings. Similarly, solar farm/garden development
always greater than one acre. Solar farms and gardens (principal
is a completely different land use than rooftop or
solar land uses) are much more likely to be proposed in rural areas
backyard solar. Standards that are appropriate for
rather than developed cities. However, urban areas should
solar farms may well be wholly inappropriate for
consider where solar farms or gardens can add value to the
rooftop solar, and may unnecessarily restrict or
stymie solar development opportunities of home and
community and enable economic development of a valuable local
business owners.
resource. Rural communities should also specifically address
rooftop and accessory ground-mount development. The standards
used in this model are designed more for the urban circumstances; rural communities can disregard
many of the design standards presented here and simply list rooftop solar as a permitted accessory use.
This ordinance includes language addressing solar energy as an accessory use to the primary residential
or commercial use in an urban area, and language for principal solar uses as typically seen in rural
communities. The accessory and principal land uses have different issues and need to be addressed in a
substantially different manner from each other. Care should be taken to address both types of solar
development.
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Model Ordinance
I.

Scope - This article applies to all solar energy installations in Model Community.

II.

Purpose - Model Community has adopted this
regulation for the following purposes:

A. Comprehensive Plan Goals - To meet the goals of the
Comprehensive Plan and preserve the health, safety
and welfare of the Community’s citizens by promote
the safe, effective and efficient use of solar energy
systems installed to reduce the on-site consumption of
fossil fuels or utility-supplied electric energy. The
following solar energy standards specifically
implement the following goals from the
Comprehensive Plan:
1. Goal – Encourage the use of local renewable
energy resources, including appropriate
applications for wind, solar, and biomass energy.
2. Goal – Promote sustainable building design and
management practices in residential, commercial,
and industrial buildings to serve current and future
generations.

Comprehensive Plan Goals
Tying the solar energy ordinance to Comprehensive
Plan goals is particularly important for helping users
(both Planning Commission and community
members) understand why the community is
developing and administering regulation.
The language here provides examples of different
types of Comprehensive Plan goals, and other policy
goals that the community may have that are served
by enabling and encouraging solar development.
The community should substitute its policy goals for
these examples.
The Comprehensive Plan may not include goals that
are enhanced by solar development, (such as climate
protection or local resource economic goals). The
community should consider creating a local energy
plan or similar policy document to provide a policy
foundation for solar development regulation.

3. Goal – Assist local businesses to lower financial and regulatory risks and improve their
economic, community, and environmental sustainability.
4. Goal – Efficiently invest in and manage public infrastructure systems to support
development and growth.
B. Climate Change Goals - Model Community has committed to reducing carbon and other
greenhouse gas emissions. Solar energy is an abundant, renewable, and nonpolluting energy
resource and that its conversion to electricity or heat will reduce our dependence on
nonrenewable energy resources and decrease the air and water pollution that results from the
use of conventional energy sources.
C. Wisconsin Smart Planning – Wisconsin Smart Planning principles must be considered when local
governments make planning, zoning, development, and resource management decisions. Model
Community has adopted Principle 3 – Clean, Renewable, and Efficient Energy – to encourage the
promotion of clean energy use through increased access to renewable energy resources.
D. Infrastructure - Distributed solar photovoltaic systems will enhance the reliability and power
quality of the power grid and make more efficient use of Model Community’s electric
distribution infrastructure.
E. Local Resource - Solar energy is an under used local energy resource and encouraging the use of
solar energy will diversify the community’s energy supply portfolio and exposure to fiscal risks
associated with fossil fuels.
F. Improve Competitive Markets - Solar energy systems offer additional energy choice to
consumers and will improve competition in the electricity and natural gas supply market.
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III.

Definitions

Solar Energy System - A solar energy system whose primary
purpose is to harvest energy by transforming solar energy
into another form of energy or transferring heat from a
collector to another medium using mechanical, electrical, or
chemical means.

Solar Definitions
Not all these terms are used in this model
ordinance, nor is this a complete list of solar
definitions. As a community develops its own
design standards for solar technology, many of the
concepts defined here may be helpful in meeting
local goals. For instance, solar daylighting devices
may change the exterior appearance of the
building, and the community may choose to
distinguish between these devices and other
architectural changes.

Building-integrated Solar Energy Systems – A solar energy
system that is an integral part of a principal or accessory
building, rather than a separate mechanical device, replacing
or substituting for an architectural or structural component
of the building. Building-integrated systems include but are
not limited to photovoltaic or hot water solar energy
systems that are contained within roofing materials, windows, skylights, and awnings.

Grid-intertie Solar Energy System - A photovoltaic solar energy system that is connected to an
electric circuit served by an electric utility company.
Ground-mount – a solar energy system mounted on a rack or pole that rests or is attached to the
ground. Ground-mount systems can be either accessory or principal uses.
Off-grid Solar Energy System - A photovoltaic solar energy system in which the circuits energized by
the solar energy system are not electrically connected in any way to electric circuits that are served
by an electric utility company.
Passive Solar Energy System - A solar energy system that captures solar light or heat without
transforming it to another form of energy or transferring the energy via a heat exchanger.
Photovoltaic System - A solar energy system that converts solar energy directly into electricity.
Renewable Energy Easement, Solar Energy Easement - An easement that limits the height or
location, or both, of permissible development on the burdened land in terms of a structure or
vegetation, or both, for the purpose of providing access for the benefited land to wind or sunlight
passing over the burdened land, consistent with Wis Statutes 700.35.
Renewable Energy System - A solar energy or wind energy system. Renewable energy systems do
not include passive systems that serve a dual function, such as a greenhouse or window.
Roof-mount – a solar energy system mounted on a rack that is fastened to or ballasted on a building
roof. Roof-mount systems are accessory to the principal use.
Roof Pitch - The final exterior slope of a building roof calculated by the rise over the run, typically
but not exclusively expressed in twelfths such as 3/12, 9/12, 12/12.
Solar Access - Unobstructed access to direct sunlight on a lot or building through the entire year,
including access across adjacent parcel air rights, for the purpose of capturing direct sunlight to
operate a solar energy system.
Solar Farm - A commercial facility that converts sunlight into electricity, whether by photovoltaics
(PV), concentrating solar thermal devices (CST), or other conversion technology, for the primary
purpose of wholesale sales of generated electricity. A solar farm is the principal land use for the
parcel on which it is located.
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Solar Garden – A commercial solar-electric (photovoltaic) array that provides retail electric power
(or a financial proxy for retail power) to multiple households or businesses residing or located offsite from the location of the solar energy system. A community solar system may be either an
accessory or a principal use.
Solar Resource - A view of the sun from a specific point on a
lot or building that is not obscured by any vegetation, building,
or object for a minimum of four hours between the hours of
9:00 AM and 3:00 PM Standard time on all days of the year.
Solar Collector - A device, structure or a part of a device or
structure for which the primary purpose is to transform solar
radiant energy into thermal, mechanical, chemical, or
electrical energy.
Solar Collector Surface - Any part of a solar collector that
absorbs solar energy for use in the collector’s energy
transformation process. Collector surface does not include
frames, supports and mounting hardware.

Solar Resource
Understanding what defines a “solar resource” is
foundational to how land use regulation affects
solar development. Solar energy resources are not
simply where sunlight falls. A solar resource has
minimum spatial and temporal characteristics, and
needs to be considered not only today but also into
the future. Solar energy equipment cannot function
as designed if installed in partial shade, with too
few hours of daily or annual direct sunlight, or
without southern or near-southern exposure. Many
provisions of the model ordinance are predicated
on the concept that a solar resource has definable
characteristics that are affected by local land use
decisions and regulation.

Solar Daylighting - A device specifically designed to capture and redirect the visible portion of the
solar spectrum, while controlling the infrared portion, for use in illuminating interior building spaces
in lieu of artificial lighting.
Solar Energy - Radiant energy received from the sun that can be collected in the form of heat or
light by a solar collector.
Solar Energy System - A device, array of devices, or structural design feature, the purpose of which
is to provide for generation of electricity, the collection, storage and distribution of solar energy for
space heating or cooling, daylight for interior lighting, or water heating.
Solar Heat Exchanger - A component of a solar energy device that is used to transfer heat from one
substance to another, either liquid or gas.
Solar Hot Air System - (also referred to as Solar Air Heat or Solar Furnace) – A solar energy system
that includes a solar collector to provide direct supplemental space heating by heating and recirculating conditioned building air. The most efficient performance typically uses a vertically
mounted collector on a south-facing wall.
Solar Hot Water System (also referred to as Solar Thermal) - A system that includes a solar collector
and a heat exchanger that heats or preheats water for building heating systems or other hot water
needs, including residential domestic hot water and hot water for commercial processes.
Solar Mounting Devices - Racking, frames, or other devices that allow the mounting of a solar
collector onto a roof surface or the ground.
Solar Storage Unit - A component of a solar energy device that is used to store solar generated
electricity or heat for later use.

Wisconsin Model Solar Ordinance Page 5

IV.

Permitted Accessory Use - Solar energy systems shall
be allowed as an accessory use in all zoning
classifications where structures of any sort are allowed,
subject to certain requirements as set forth below.

A. Height - Solar energy systems must meet the following
height requirements:
1. Building- or roof- mounted solar energy systems
shall not exceed the maximum allowed height in any
zoning district. For purposes for height
measurement, solar energy systems other than
building-integrated systems shall be given an
equivalent exception to height standards as
building-mounted mechanical devices or
equipment.
2. Ground- or pole-mounted solar energy systems shall
not exceed 20 feet in height when oriented at
maximum tilt.
B. Set-back - Solar energy systems must meet the
accessory structure setback for the zoning district and
primary land use associated with the lot on which the
system is located.

Limitations on Local Zoning Restrictions
Under Wisconsin Statute § §66.0401, local
governments may not place any restriction on the
installation or use of solar energy systems unless
the restriction:
•
Serves to preserve or protect public
health or safety
•
Does not significantly increase the
system cost or decrease the efficiency
Height
• - Rooftop
Allows forSystem
an alternative system of
comparable
cost and efficiency
This ordinance notes exceptions
to the height
standard when other exceptions are granted in the
ordinance. Communities should directly reference
the exception language, rather than use the
placeholder language here.

Height - Ground or Pole Mounted
This ordinance sets a 20-foot height limit, assuming
a standard that is higher than typical height limits
for accessory structures, but lower than the
principal structure. An alternative is to balance
height with setback, allowing taller systems if set
back farther, for instance, an extra foot of height
for every additional two feet of setback. In rural (or
large lot) areas solar resources are unlikely to be
constrained by trees or buildings on adjacent lots,
and the lot is likely to have adequate solar resource
for a lower (10-15 foot) ground-mount application.

1. Roof- or Building-mounted Solar Energy Systems In addition to the building setback, the collector
surface and mounting devices for roof-mounted solar energy systems shall not extend
beyond the exterior perimeter of the building on which the system is mounted or built,
unless the collector and mounting system has been explicitly engineered to safely extend
beyond the edge, and setback standards are not violated. Exterior piping for solar hot water
systems shall be allowed to extend beyond the perimeter of the building on a side yard
exposure. Solar collectors mounted on the sides of buildings and serving as awnings are
considered to be building-integrated systems and are regulated as awnings.
2. Ground-mounted Solar Energy Systems - Ground-mounted solar energy systems may not
extend into the side-yard or rear setback when oriented at minimum design tilt, except as
otherwise allowed for building mechanical systems.
C. Visibility - Solar energy systems shall be designed to
blend into the architecture of the building as described
in subsection C.1-3, to the extent such provisions do not
diminish solar production or increase costs, consistent
with WI State Statute §66.0401.

Building Integrated PV
Building integrated solar energy systems can
include solar energy systems built into roofing
(existing technology includes both solar shingles
and solar roofing tiles), into awnings, skylights, and
walls. This ordinance only addresses building
integrated PV, but examples of building integrated
solar thermal applications may also be available.
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1. Building Integrated Photovoltaic Systems - Building
integrated photovoltaic solar energy systems shall be
allowed, provided the building component in which
the system is integrated meets all required setback,
land use or performance standards for the district in
which the building is located.

Roof-Mounted Solar Energy Systems
This ordinance sets a threshold for integrating
the solar installation to the building architecture.
Non-flush-mounted systems have additional
considerations in regard to the wind and drift
load on structural roof components. Safety risks
can alternatively be mitigated through structural
review or roof structure modification via the
building code, if the community chooses to use
that tool rather than the zoning code.

2. Roof Mounted Solar Energy Systems – Solar energy
systems that are flush-mounted on pitched roofs are
blended with the building architecture. Non-flush
mounted pitched roof systems on the front ROW shall
not be higher than the roof peak, and the collector
shall face the same direction as the roof on which it is
mounted, to minimize wind loading and structural
risks to the roof.

Reflectors

3. Reflectors - All solar energy systems using a reflector
to enhance solar production shall minimize reflected
light from the reflector affecting adjacent or nearby
properties. Measures to minimize reflected light
include selective placement of the system, screening
on the north side of the solar array, modifying the
orientation of the system, reducing use of the reflector
system, or other remedies that limit reflected light.
D. Coverage - Roof or building mounted solar energy systems,
excluding building-integrated systems, shall allow for
adequate roof access for fire-fighting purposes to the
south-facing or flat roof upon which the panels are
mounted. Ground-mount systems shall not exceed half the
building footprint of the principal structure, and shall be
exempt from impervious surface calculations if the soil
under the collector is not compacted and maintained in
vegetation. Foundations, gravel, or compacted soils are
considered impervious and will be included in coverage
limitations in order to protect water quality.

Unlike the solar collector, systems that use a
reflector do create a potential glare situation that
may be greater than building windows.
Reflectors are designed to reflect, not absorb,
light. However, the glare risk is intermittent and
seasonal (usually only in the summer, early
morning or late evening, and only for a limited
amount of time). Communities may want to
include provisions regarding reflector glare in the
event that a glare nuisance situation arises in
order to provide guidance for addressing the
nuisance.

Lot Impervious Surface Coverage
The community should consider an important
distinction between a ground-mount solar array
and the roof of an accessory building; the
uncompacted and vegetated ground under the
array can be used to infiltrate stormwater.
Having the infiltration area does not eliminate all
the impacts of the collector surface, but should be
considered as a significant mitigating factor.

Roof Coverage
Roof coverage limitations are generally not
necessary, as some of the roof is likely to be
shaded or otherwise not suitable for solar energy.
Coverage is an issue of concern in order to ensure
ready roof access in the event of a fire. Coverage
limits can be a percentage limitation, such as 80%
of the total south-facing roof, or a required
setback from one or more edges.

E. Historic Buildings - Solar energy systems on buildings
within designated historic districts or on locally designated
historic buildings (exclusive of State or Federal historic
designation) must receive approval of the community
Heritage Preservation Commission, consistent with the
standards for solar energy systems on historically designated buildings published by the U.S.
Department of Interior.

F. Plan Approval Required - All solar energy systems shall require administrative plan approval by
Model Community zoning official.
1. Plan Applications - Plan applications for solar energy systems shall be accompanied by toscale horizontal and vertical (elevation) drawings. The drawings must show the location of
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the system on the building or on the property for a ground-mount system, including the
property lines.
a. Pitched Roof Mounted Solar Energy
Systems - For all roof-mounted systems
other than a flat roof the elevation must
show the highest finished slope of the solar
collector and the slope of the finished roof
surface on which it is mounted.

Plan Approval
This process is generally part of the process for
obtaining a building permit. If the community
does not issue building permits, it can be tied to a
land use permit instead. For rural areas or cities
without standards for rooftop systems, the plan
approval section may be eliminated.

b. Flat Roof Mounted Solar Energy Systems For flat roof applications a drawing shall be submitted showing the distance to the
roof edge and any parapets on the building and shall identify the height of the
building on the street frontage side, the shortest distance of the system from the
street frontage edge of the building, and the highest finished height of the solar
collector above the finished surface of the roof.
2. Plan Approvals - Applications that meet the design
requirements of this ordinance shall be granted
administrative approval by the zoning official and
shall not require Planning Commission review. Plan
approval does not indicate compliance with Building
Code or Electric Code.
G. Approved Solar Components - Electric solar energy
system components must have a UL or equivalent listing
and solar hot water systems must have an SRCC rating.
H. Compliance with Building Code - All solar energy systems
shall meet approval of local building code officials,
consistent with the State of Wisconsin Building Code or
the Building Code adopted by the local jurisdiction, and
solar thermal systems shall comply with HVAC-related
requirements of the Energy Code. Compliance with State
Electric Code - All photovoltaic systems shall comply with
the Wisconsin State Electric Code.
I.

Compliance with State Plumbing Code - Solar thermal
systems shall comply with applicable Wisconsin State
Plumbing Code requirements.

J.

Utility Notification - All grid-intertie solar energy systems
shall comply with the interconnection requirements of
the electric utility. Off-grid systems are exempt from this
requirement.

Glare (Accessory Uses)
This ordinance does not include glare standards
for accessory use solar installations (other than
for system with reflectors). Solar collectors (the
panels) have glass surfaces and thus will reflect
light. However, the glare risk associated with
accessory use solar is generally lower and less
intrusive to nearby land uses than glare from
glass windows, which are ubiquitous in developed
areas. The surface area of a residential solar
array may actually be less than the window
surface area of a typical single family home. The
horizontal orientation of a window is much more
likely to reflect sunlight into the neighbor’s home
or onto a nearby street than is a solar array
(which is tilted toward the sky). In most cases, a
solar panel reflects less than a window.
For the most part, concerns about glare from
residential systems are misplaced: local
governments do not regulate reflected light from
window glass or other glass building components.
That is not to say that there is not occasionally
glare from a solar panel - if the angle of the sun
and the panel and the viewer are positioned just
right. But, like windows, the reflection is
intermittent and of short duration.
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V.

Principal Uses – Model Community encourages the
development of commercial or utility scale solar energy
systems where such systems present few land use
conflicts with current and future development patterns.
Ground-mounted solar energy systems that are the
principal use on the development lot or lots are
conditional uses in selected districts.
A. Solar gardens – Model Community permits the
development of community solar gardens, subject to the
following standards and requirements:

Community Solar or Solar Gardens
Community solar systems differ from rooftop or
solar farm installations primarily in regards to
system ownership and disposition of the
electricity generated, rather than land use
considerations. There is, however, a somewhat
greater community interest in community solar,
and thus communities should consider creating a
separate land use category.
This language limits the size of the garden to six
acres, which is an installation of approximately
one MW of solar capacity. Communities should
tailor this size limit to community standards,
which may be smaller or larger. The current rule
of thumb is that one MW of capacity is roughly
equal to five to seven acres of land.

1. Rooftop gardens permitted - Rooftop community
systems are permitted in all districts where buildings
are permitted.
2. Ground-mount gardens conditional - Ground-mount
community solar energy systems must be less than
[6] acres in total size, and are a conditional use in all districts. Ground-mount solar
developments covering more than [6] acres shall be considered solar farms.
3. Interconnection - An interconnection agreement must be completed with the electric
utility in whose service territory the system is located.
4. Dimensional standards - All structures must comply with setback, height, and coverage
limitations for the district in which the system is located.
5. Stormwater and NPDES – Ground-mount solar gardens must comply with solar farm
stormwater and NPDES standards, as described in
Stormwater Standards
section B.2.
As noted with ground-mount accessory use
6. Ground cover and buffer areas – Ground-mount
installations, the community needs to consider
solar gardens must comply with solar farm ground
whether the solar collector is impervious surface
cover and buffer area standards, as described in
as it pertains to stormwater standards. The
section B.3.
collector surface is impervious, but the
7. Other standards - Ground-mount systems must
uncompacted and vegetated ground under the
array can be used to infiltrate storm water. A
comply with all required standards for structures in
solar farm will always require an NPDES permit.
the district in which the system is located.
B. Solar farms - Ground-mount solar energy arrays that are
the primary use on the lot, designed for providing energy
to off-site uses or export to the wholesale market, are
permitted under the following standards:
1. Conditional use permit – Solar farms are conditional
uses in rural, industrial, agricultural districts, or in
airport safety zones subject to (7) below, and in the
landfill overlay district.
2. Stormwater and NPDES - Solar farms are subject to
Model Community’s stormwater management and
erosion and sediment control provisions and NPDES
permit requirements.

However, greater attention should be given, in
developing the SWPPP, to how the applicant
manages the ground under the panels than to
the panels themselves. The ground cover
standards in Section B.3. will mitigate many
stormwater risks, although soil type and slope
can still affect the need for additional
stormwater mitigation.

Solar Farm Conditional Uses
The districts listed here are examples. Each
community needs to consider its zoning districts
and evaluate where solar farms are suitable.
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3. Ground cover and buffer areas – The following provisions shall be met related to the
clearing of existing vegetation and establishment of vegetated ground cover. Additional
requirements may apply as required by Model
Community.
Ground Cover Standards
a. Large-scale removal of mature trees on the site
is discouraged. Model Community may set
additional restrictions on tree clearing, or
require mitigation for cleared trees.

Perennial grasses and wildflowers planted
under the panels, between arrays, and in
setback or buffer areas will substantially
mitigate the stormwater risks associated with
solar arrays, and result in less runoff than
typically seen from many types of agriculture.
Moreover, establishing and maintaining native
ground cover can have important co-benefits to
the community or the property owner. Native
grasses can be harvested for forage and
wildflowers and blooming plants can create
pollinator and bird habitat, and maintaining the
site in native vegetation will build soils that can
be turned back into agriculture at the end of
the solar farm’s life.

b. Top soils shall not be removed during
development, unless part of a remediation
effort.
c. Soils shall be planted and maintained for the
duration of operation in perennial vegetation to
prevent erosion, manage run off, and improve
soil.
d. Seeds should include a mix of grasses and
wildflowers, ideally native to the region of the
project site that will result in a short stature prairie with a diversity of forbs or
flowering plants that bloom throughout the growing season. Blooming shrubs may
be used in buffer areas as appropriate for visual screening.
e. Seed mixes and maintenance practices should be consistent with recommendations
made by qualified natural resource professionals such as those from the Wisconsin
Department of Natural Resources, County Soil and Water Conservation District,
Land and Water Conservation Department or Natural Resource Conservation
Service.
f. Plant material must not have been treated with systemic insecticides, particularly
neonicontinoids.
g. The applicant shall submit a financial guarantee
Financial Surety
in the form of a letter of credit, cash deposit or
Communities frequently require bonds or
bond in favor of the Community equal to one
similar financial guarantees when
hundred twenty-five (125) percent of the costs
infrastructure improvements are required for a
to meet the ground cover and buffer area
development project. The beneficial habitat
installation can be considered in a similar light.
standard. The financial guarantee shall remain
Establishing a self-sustaining pollinator or
in effect until vegetation is sufficiently
native habitat ground cover requires
established.
maintenance over the first 2-3 years, and some
maintenance over the life of the project.

4. Foundations - A qualified engineer shall certify that
the foundation and design of the solar panels racking and support is within accepted
professional standards, given local soil and climate conditions.
5. Other standards and codes - All solar farms shall be in compliance with all applicable local,
state and federal regulatory codes, including the State of Wisconsin Uniform Building
Code, as amended; and the National Electric Code, as amended.
6. Power and communication lines - Power and communication lines running between banks
of solar panels and to nearby electric substations or interconnections with buildings shall
be buried underground. Exemptions may be granted by Model Community in instances
where shallow bedrock, water courses, or other elements of the natural landscape
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interfere with the ability to bury lines, or distance
makes undergrounding infeasible, at the discretion of
the zoning administrator.
7. Site Plan Required - A detailed site plan for both
existing and proposed conditions must be submitted,
showing location of all solar arrays, other structures,
property lines, rights-of-way, service roads,
floodplains, wetlands and other protected natural
resources, topography, electric equipment, and all
other characteristics requested by Model
Community. The site plan should also show all zoning
districts, and overlay districts.
8. Aviation Protection - For solar farms located within
1,000 feet of an airport or within approach zones of
an airport, the applicant must complete and provide
the results of the Solar Glare Hazard Analysis Tool
(SGHAT) for the Airport Traffic Control Tower cab and
final approach paths, consistent with the Interim
Policy, FAA Review of Solar Energy Projects on
Federally Obligated Airports, or most recent version
adopted by the FAA.
9. Agricultural Protection - Solar farms must comply
with site assessment or soil identification standards
that are intended to protect agricultural soils.

Site Plan
Solar farm developers should provide a site
plan similar to that required by the community
for any other development. Refer to your
existing ordinance to guide site plan submittal
requirements.

Aviation Standards
This standard was developed for the FAA for
solar installations on airport grounds. It can
also be used for solar farm and garden
development in areas adjacent to airports.

Glare
Solar collectors (the panels) have glass surfaces
and thus can create glare. However, the glare
risk is lower and less intrusive to nearby land
uses than glare from glass window. Panels are
pitched toward the sun and reflections are
almost always upward. Moreover, solar panels
are specifically designed to be anti-glare, as
reflected light lowers the panel efficacy.

Agricultural Protection
If the community has ordinances that protect
agricultural soils, this provision applies those
same standards to solar development.
Communities should understand, however, that
solar farms do not pose the same level or type
of risk to agricultural practices as does housing
or commercial development.

10. Decommissioning - A decommissioning plan shall be
required to ensure that facilities are properly
removed after their useful life. Decommissioning of
solar panels must occur in the event they are not in
use for 12 consecutive months. The plan shall include provisions for removal of all
structures and foundations, restoration of soil and vegetation and a plan ensuring financial
resources will be available to fully decommission the site. Disposal of structures and/or
foundations shall meet the provisions of the Model Community Solid Waste Ordinance.
Model Community may require the posting of a bond, letter of credit or the establishment
of an escrow account to ensure proper decommissioning.
VI.

Restrictions on Solar Energy Systems Limited –
Homeowners’ agreements, covenant, common interest
community standards, or other contract between multiple
property owners within a subdivision of Model Community
shall not restrict or limit solar energy systems.

Certain Restrictions Void
“All restrictions on platted land that prevent or
unduly restrict the construction and operation of
solar energy systems […] are void.”
Source: Wisconsin Statutes,. § 236.292
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VII.

Renewable Energy Condition for Certain Permits

Renewable Energy Conditions, Incentives

A. Condition for Planned Unit Development (PUD) Approval Model Community may require on-site renewable energy
systems or zero-net-energy (ZNE) or zero-net-carbon (ZNC)
building designs as a condition for approval of a PUD
permit to mitigate for:
1. Risk to the performance of the local electric
distribution system,
2. Increased emissions of greenhouse gases,
3. Other risks or effects inconsistent with Model
Community’s Comprehensive Plan.
B. Condition for Rezoning or Conditional Use Permit - Model
Community may require on-site renewable energy systems
or zero net energy construction as a condition for a
rezoning or a conditional use permit.
1. The renewable energy or zero net energy condition
may only be exercised for new construction or
redevelopment projects.
2. The renewable energy condition may only be
exercised for sites that have sufficient on-site or
district energy access to a local energy source.
Local energy sources include, but are not limited
to, solar energy resources, wind energy resources,
biomass energy resources, and waste heat sources
that can reasonably meet all performance
standards and building code requirements.
VIII.

Solar Roof Incentives - Model Community has identified
the following incentives for zoning permits or subdivisions
that will include buildings using solar energy systems.

A. Density Bonus - Any application for subdivision of land in
the ___ Districts that will allow the development of at least
four new lots of record shall be allowed to increase the
maximum number of lots by 10% or one lot, whichever is
greater, provided all building and wastewater setbacks can
be met with the increased density, if the applicant enters
into a development agreement guaranteeing at least three
(3) kilowatts of PV for each new residence that has a solar
resource.

The community can use traditional development
tools such as conditional use permits, PUDs, or
other discretionary permits to encourage private
investment in solar energy systems as part of
new development or redevelopment. This model
ordinance notes these opportunities for
consideration by local governments. In most
cases, additional ordinance language would
need to be tailored to the community’s
ordinances.
For instance, a provision that PUDs (or other
special district or flexible design standard)
incorporate solar energy should be incorporated
into the community’s PUD ordinance rather than
being a provision of the solar standards.
Conditional use permits generally include
conditions, and those conditions can include
renewable energy or zero net energy design, but
only if the conditions are clearly given preference
in policy or plan. Moreover, the community
should note the desired solar conditions (solarready construction, incorporation of rooftop
solar, zero-net-energy design) in both policy and
in the CUP section of the ordinance. Explicit
reference to climate or energy independence
goals in the ordinance and explicit preference for
such conditions will set a foundation for
including such conditions in the permit.

Solar Roof Incentives
This section of the model ordinance includes a
series of incentives that can be incorporated into
development regulation. Most cities and many
counties use incentives to encourage public
amenities or preferred design. These same tools
and incentives can be used to encourage private
investment in solar energy. Communities should
use incentives that are already offered, and
simply extend that incentive to appropriate solar
development.
Some of the incentives noted here are not
zoning incentives, but fit more readily into
incentive programs offered by the community
(such as financing or incentive-based design
standards).

B. Financing - Model Community provides low-rate financing
and loan guarantees to development that provides specific
types of amenities preferred by Model Community.
Development that incorporates on-site solar production or zero-net-energy buildings qualifies
for such incentives.
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C. Solar-Ready Buildings – Model Community encourages
builders to use solar-ready design in buildings. Buildings
that submit a completed U.S. EPA Renewable Energy
Ready Home Solar Photovoltaic Checklist (or other
approved solar-ready standard) and associated
documentation will be certified as a Model Community
solar ready home, and are eligible for low-cost financing
through Model Community’s Economic Development
Authority. A designation that will be included in the
permit home’s permit history.

Solar Ready Buildings

D. Solar Access Variance – When a developer requests a
variance from Model Community’s subdivision solar access
provisions, the zoning administrator may grant an
administrative exception from the solar access standards
provided the applicant meets the conditions of 1. and 2.
below:
1. Solar Access Lots Identified - At least __% of the lots,
or a minimum of __ lots, are identified as solar
development lots.
2. Covenant Assigned - Solar access lots are assigned a
covenant that homes built upon these lots must
include a solar energy system. Photovoltaic systems
must be at least three (3) KW in capacity and solar
thermal systems must have at least 64 square feet of
collector area.
3. Additional Fees Waived - Model Community will
waive any additional fees for filing of
the covenant.

New buildings can be built “solar-ready” at very
low cost (in some cases the marginal cost is zero).
Solar energy installation costs continue to decline
in both real and absolute terms, and are already
competitive with retail electric costs in many
areas. If new buildings have a rooftop solar
resource, it is likely that someone will want to put
a solar energy system on the building in the
future. A solar ready building greatly reduces the
installation cost, both in terms of reducing labor
costs of retrofits and by “pre-approving” most of
the installation relative to building codes.
A community’s housing and building stock is a
form of infrastructure that, although built by the
private sector, remains in the community when
the homeowner or business leaves the
community. Encouraging solar-ready
construction ensures that current and future
owners can take economic advantage of their
solar resource when doing so makes the most
sense for them.

Solar Access Subdivision Design
Some communities will require solar orientation in
the subdivision ordinance, such as requiring an
east-west street orientation within 20 degrees in
order to maximize lot exposure to solar resources.
However, many such requirements are difficult to
meet due to site constraints or inconsistency with
other requirements (such as connectivity with
surrounding street networks). Rather than simply
grant a variance, the community can add a
condition that lots with good solar access actually
be developed as solar homes.
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Solar Permitting for Wisconsin Municipalities
When a home or business owner makes the decision to install solar, the process begins in earnest for the solar
installer. A Wisconsin municipality can help reduce the cost of solar by saving the installer time and money during
the permitting and inspection process. Making the permit and inspection process transparent and predictable to
contractors can help save valuable staff time for municipalities. The Solar America Board of Code and Standards
(Solar ABCS) developed a set of permitting principals and standards for permitting solar installations based on
thousands of installations across the nation and years of data collection and research. These standards are the
national best practices that local governments across the nation can adapt to their community circumstances.
However, there is not a one-size-fits-all approach for solar permitting in Wisconsin municipalities. Communities
of different sizes have different processes. Permitting in a rural village will look different than the process in the
City of Milwaukee. Cities of similar size have distinct characteristics in their building stock that call for different
approaches to permitting. However, all municipalities use a common building code standard, and should rely on
the same principals and standards to make the permitting process transparent, predictable, and based on the best
evidence and research. With a new and evolving technology such as solar energy, it is also beneficial to clarify the
process so staff are familiar with requirements and the technology.
A template for adapting national permitting best practices to Wisconsin cities is provided below. The template
provides standardized solar permit language for Midwestern cities, but also notes where local municipalities might
choose to modify the standards. The cities of Milwaukee and Madison have adapted the national permitting best
practices to their particular regulatory standards and building stock. These two solar permitting examples (also
described below) demonstrate different approaches to using the national permitting standards and best practices.
Wisconsin’s two “beacon” cities also incorporated additional elements into their permitting processes, such as
design standards and heritage preservation.
Additional resources related to permitting processes, standards, and research are included at the end of the
document for reference by municipal staff, elected officials and installers.
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Standardized Permitting Template
JOB SITE ADDRESS __________________________________________________________________
NAME OF BUILDING OWNER ________________________________________________________
JOB VALUATION ____________________________________________________________________

Installation
Contractor

Name ______________________________________________________________
Address _____________________________________________________________
City
_____________________________ State _______ Zip _______________
State License No. ______________________________ Phone _________________

Required Information for Permit:
1. Site plan showing location of major components on the property and a framing cross section that
identifies type of support (rafter or truss), spacing, span dimension, and approximate roof slope. The
drawings need not be exactly to scale, but it
If location of the solar resource on the roof requires
should represent relative location of components.
installation within three feet of sides or ridge, check
PV arrays on dwellings with a 3’ perimeter space
with building official to determine if fire service
at ridge and sides may not need separate fire
review is needed.
service review.
2. Specification sheets and installation manuals for all manufactured components including, but not limited
to, PV modules, inverter(s), combiner box, disconnects, and mounting system.
3. If city manages electric permit process - Electrical diagram showing PV array configuration, wiring
system, overcurrent protection, inverter, disconnects, required signs, and AC connection to building (see
accompanying standard electrical diagram).
Step 1: Structural Review of PV Installation Mounting System
1. Is the roof supporting the installation a pitched roof in good condition, without visible sag or deflection,
no cracking or splintering of support, or other
potential structural defect? Yes ___ No____
For truss systems, additional information may be
2. Is the roof a rafter system? Yes____ No ____
3. Is the equipment to be flush-mounted to the roof
such that the collector surface is parallel to the
roof? Yes____ No _____
4. Is the roofing type lightweight?

needed to ascertain the truss’ design loads. The
SolarStruc tool (http://www.growsolar.org/wpcontent/uploads/2012/06/Solarstruc-2.2.xls) allows
contractors to calculate truss capacity for solar
installations. Please contact the building official for
standards on when structural analysis will be needed.

Yes (composition, lightweight masonry, metal, etc…)____ No_____
5. Does the roof have a single layer roof covering? Yes____ No_____
If “No” to any of questions 1 -4 above, additional documentation may be required. Documentation may
need to demonstrate the structural integrity of the roof and all necessary structural modifications needed to
maintain integrity. A statement stamped by a Wisconsin licensed/certified structural engineer certifying
integrity may be needed. Contact the building official to determine submittal requirements.
6. Identify method and types of weatherproofing for roof penetrations (e.g. flashing, caulk).
______________________________________________________________________
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Mounting System Information:
7. Is the mounting structure an engineered product designed to mount PV modules with no more than an
18” gap beneath the module frames? Yes___ No____
If No, provide details of structural attachment certified by a design professional. Manufacturer’s
engineering specifications are sufficient to meet this requirement.
8. For manufactured mounting systems, fill information on the mounting system below:
a. Mounting System Manufacturer ___________________________________
b. Product Name and Model #______________________________________
c. Total Weight of PV Modules and Rails ______________ lbs
d. Total Number of Attachment Points________________
must be equally distributed across the array)
e. Weight per Attachment Point (c÷d)
_____________________ lbs
f.

Maximum Spacing between Attachment
Points on a Rail ______________inches
(see product manual for maximum
spacing allowed based on maximum
design wind speed).

g. Total Surface Area of PV Modules (square
feet)_________________ ft2
h. Distributed Weight of PV Module on Roof
(c÷g)_______________ lbs/ft2

(attachment points

Attaching the rail to each rafter or truss that passes
under the array, or to blocking installed between each
support, may serve to mitigate for any structural
uncertainties on older roofs or wind loading
concerns. Contact the building official to determine
requirements.

If the outcome of e. is greater than 45 lbs or h. is
greater than 5 lbs/ft2, a study or statement
demonstrating the structural integrity of the
installation, or a statement stamped by a Minnesota
licensed/certified structural engineer, may be
required. Contact the building official to determine
requirements.

Step 2: Electrical Review of PV System
Please document the following information to be issued
This section should be included in the permit only if
an electric permit. If the installation does not meet the
the local government administers electric permits
following thresholds, additional information may be
and inspections. While a single permit application is
preferable, the electric permit application can
needed, as requested by the permit official.
sometimes be a separate document.
1. PV modules, utility-interactive inverters, and
combiner boxes are identified for use in PV
systems.
2. The PV array is composed of 4 series strings or less per inverter.
3. The total inverter capacity has a continuous AC power output 13,440 watts or less
4. The AC interconnection point is on the load side of service disconnecting means (NEC 2011 705.12(D),
NEC 2008 690.64(B)).
5. A standard electrical diagram should be used to accurately represent the PV system. Acceptable
diagrams, in interactive PDF format, are available at www.solarabcs.org/permitting.
Fill out the standard electrical diagram completely. A guide to the electrical diagram is provided at
www.solarabcs.org/permitting to help the applicant understand each blank to fill in. If the electrical system is
more complex than the standard electrical diagram can effectively communicate, provide an alternative diagram
with appropriate detail.
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Step 3: Permit fee for residential installations
____ Fees . . . . . . . . . . . . . . . . . . . . . . . . . . . $100
____ Additional inspection . . . . . . . . . . . . . $ 50.00
(Per inspection, when needed)
TOTAL FEE = $________________
RECEIPT NO. __________________________

Recommended fee for residential or small
commercial solar installations is a fixed fee
between $50 – 200, consistent with cost for
services (permit processing, inspection)
incurred by the government unit.
Alternatively, the fee can be valuation based,
but for a building permit should exclude the
value of the solar collectors and electronics.

DATE ____________________________
I HEREBY CERTIFY that I have completed and examined this application and certify that the information
contained therein is correct. If a permit is issued, I agree all work will be done in conformance with all applicable
ordinances and codes of this City and laws of the State of Wisconsin.

___________________________________________________
CONTRACTOR OR AUTHORIZED AGENT/HOMEOWNER
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City of Milwaukee
The City of Milwaukee created an expedited permit for certain solar installations. The goal was to save time and
money for residents who want to add solar to their home. The City created an expedited solar permit that:
1) Reduced Time for Approval. Reduced the time installers needed to wait for application approval to sameday, in person approval. This was a vast improvement over sometime waiting days or weeks for approval.
2) Reduced Price of Permit. Reduced the price to a flat fee of $70. This was reduced from a permit fee based
on the cost of the project. In the past this could add a significant cost on to the total system price. Now,
installers know it is a flat fee for residential systems.
3) Reduced Second Inspection. Consideration of residential solar electric systems as an “appliance” added
to the home. If the project meets certain weight limitations, the solar system would be considered an
electric appliance only. This means there is now no requirement for building inspection after the project
was completed (eliminating a second trip to the home for the installer, and additional delays before
interconnecting the system).
The Expedited Solar Process: The Expedited Solar Permit is for solar electric (photovoltaic) systems that are 10
KW or less on residential dwellings (one or two units). Sizes larger than this, or if installed on a commercial
property will need to go through the traditional plan review process, as outlined by the Milwaukee Development
Center.
The Expedited Solar Permit also requires the installer to complete a Structural Worksheet. This worksheet is
designed to ensure the weight of the solar installation is at or below five (5) pounds per square foot. This is a
recommended weight by the Solar America Board of Code and Standards. If the installation exceeds this weight,
the installer will need to obtain an electrical AND building permit, and go through the standard plan review
process.
When a solar project is completed, an inspection by the City of Milwaukee is needed. The process for inspections
is as follows:
• The Installer must call the City to request inspections using the contact information listed on each permit.
• The Installer must coordinate the inspections to satisfy all permits on the solar project.
• The Installer must meet with each Inspector to close out the permits.
• Once the permits are approved and closed, the Inspector faxes the approved permits to We Energies as
part of the interconnection process.
• Please note, Installers must sign a waiver taking responsibility for the project installation if the system is
not accessible to the inspectors (for example if the inspector cannot get to the roof).

Source: Milwaukee Shines, 200 E. Wells St., Rm 603, Milwaukee, WI 53202, 414-286-8317, solar@milwaukee.gov
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City of Madison
There is a 5-step process for installation of solar in the City of Madison. For details visit:
http://www.cityofmadison.com/Sustainability/City/madiSUN/step.cfm
Step 1: Preparation
Find zoning information for the property on the city’s assessor site. You will need that information to determine
what will be needed for the building permit.
• City of Madison Assessor's Property Lookup
• Property Class: classification of building; commercial or residential
• Zoning:
o CC, CC-T, SR-V1, TR-C1.... - commercial or residential category
o PD – Planned Development
o HIS – Historic District
o UDC – Urban Design Commission
• In case of commercial building, find out the volume in ft³ (larger or smaller than 50,000 ft³
• In case of residential building, determine if it has more than two family dwelling units.
• In case of PD, HIS or UDC you will need to provide additional documents (see step 3) and it might require
more time. Please consider that in your construction schedule.
Step 2: Produce documents for electrical, plumbing, and heating permits
Electrical, plumbing, and heating permits require the typical documentation to prove that all codes and
requirements are met. This should not be a problem for a contractor who is in the business of installing solar
systems. Documents needed include but are not limited to:
• Plumbing (for domestic hot water): A catalog cut sheet of the device. Proof that the transfer fluid is either
non-toxic or the device has a double walled heat exchanger.
• Electrical: A catalog cut sheet of the electrical photovoltaic device that shows it is UL listed.
• Heating: Information that shows compliance with MGO 30.05. All materials that are used in the system
must be listed.
• Proof that applicant holds all necessary licenses.
Step 3: Produce documents for building permit
You will need to pay applicable fees to obtain all the permits. Staff can tell you the exact amount for your specific
project at time of application. City of Madison Fee schedule.
Structural Requirements: show with drawings and calculations that the proposed system will be safe at all
conditions required by the building code
• Show at least a section of the existing roof showing the attachment and the existing structure.
• Show a catalog cut sheet of the solar device with the weight.
• Different requirements for commercial and residential installations
o Calculations can be performed by a knowledgeable person if the building is in the residential
category or a commercial building of up to 50,000 ft³ in volume.
o Buildings larger than 50,000 ft³ in volume require a licensed Professional Engineer or Architect
to perform the calculations.
For all applications: Provide a site plan and placement plan showing the location of the solar energy system on
the lot and the design of the solar energy system. The placement plan also shall include the location of
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improvements on adjoining lots as well as landscaping on the lot and adjoining lots that impacts the location of
the solar system.
If the property is in a historic district:
• Inquire about special requirements and further information. Contact Preservation Planner Amy Scanlon
ascanlon@cityofmadison.com or 266-6552 before application.
• Show elevation drawings.
• If collectors won’t be visible from street the Landmarks Commission staff person (Amy Scanlon) can sign
off, if collectors are visible from street level the Landmarks Commission needs to approve. Consider this
for your schedule! Go to: Legislative Information Center.
• Maps and background information regarding historic districts are available from the Landmarks
Commission.
• Consider less visible panel locations and be prepared to provide evidence that less visible locations are
less economical.
If the property is in a PD:
• An “Alteration to an approved & recorded specific implementation plan” needs to be approved along with
site plan and placement plan of proposed collectors
• The local alder person needs to sign the application before it is submitted to the city zoning department.
• Processing of the application can take two weeks plus the time to obtain alder’s signature. Lookup your
Alder
• Instructions and application for alterations to an existing PD.
If the property is in a Urban Design district:
• Provide site plan and placement plan of proposed collectors to city UDC staff person who typically can
approve the application. Contact Planner Al Martin amartin@cityofmadison.com or 267-8740 before
application.
• Maps of UDC districts
If the property contains a Conditional Use:
• A minor alteration to the conditional use is required.
• Provide a site plan and placement plan of proposed collectors and contact zoning staff at 266-4551.
• Instructions and application for alterations to an existing conditional use.
Step 4: Application
In case your property is in a PD, Urban Design district, or historic district, contact the appropriate staff (s. step 3)
to make special arrangements prior to your application. These staff might not be available if you show up
unannounced and the process might require more days.
In cases where the PD, Urban Design district, or historic issues are resolved or not applicable, show up at the
permit office during business hours with all your documents and be prepared to pay the fees. If all documents are
complete and acceptable, you will receive your permit right away.
Step 5: Approval
Once approved you will receive the permits, which need to be displayed at the construction site. The permit will
include contact information for the inspector(s) who can answer more questions. You will need to schedule for
inspections during and after construction. Work needs to be inspected before you may proceed with the next
step. After completion there will be a final inspection. You are responsible to arrange those inspections with the
inspector.
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Resources
•
•
•
•
•
•
•
•

National Renewable Energy Lab: Permitting Best Practices http://www.nrel.gov/docs/fy13osti/57104.pdf
Interstate Renewable Energy Council: Solar Permitting Best Practices: http://www.irecusa.org/solarpermitting-best-practices/
Solar America Board for Code and Standards (Solar ABCs): Expedited Permit Process, with sample line
drawings for all installation types: http://www.solarabcs.org/
Sandia National Laboratories, Empirically Derived Strength of Residential Roof Structures for Solar
Installations, http://prod.sandia.gov/techlib/access-control.cgi/2014/1420600.pdf
SolarStruc Tool, http://www.growsolar.org/wp-content/uploads/2012/06/Solarstruc-2.2.xls
Minneapolis Saint Paul Solar Cities Program, Standards for Rooftop Solar Thermal Retrofits,
Minnesota Division of Energy Resources, Standardized Load Tables Characterizing Residential Solar
Thermal and Solar Electric Installations for Residential Structures,
http://mn.gov/commerce-stat/pdfs/standardized-load-table-report.pdf
Inspection trainings, Midwest Renewable Energy Association
http://www.growsolar.org/education-training/training/training-program-development/
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Opportunities to Address Climate Change in Fleet Purchasing & Management
Meeting with Mahanth Joishy – Fleet Service Superintendent, Madison, WI
mjoishy@cityofmadison.com
608-246-4546
The Big Picture
•
•

•
•

Addressing (even slowing) climate change requires deep decarbonization (i.e. getting to zero net
greenhouse-gas emissions) ASAP and absolutely no later than 2070.
Getting to zero net emissions will require us to reduce our energy consumption (electricity and
fuels) and move to renewable, emission-free sources of energy including solar, wind and
geothermal.
Getting to zero net emissions is not only good for our planet but good for public health.
Municipal fleets (e.g. cars, public safety vehicles, public works and park and rec trucks, work trucks
such as bucket trucks, plows and leaf collectors, landscaping and earthmoving equipment, public
transit) are estimated to consume 25-30% of the fuel municipalities purchase and emit 25%-30% of
the carbon we need to address. This makes fleets key opportunities for improvement.

The following table is taken from 100% Renewable Madison, Madison’s road map which was released in
January 2019:
TABLE 3-4. STRATEGIES FOR REDUCING CITY FLEET EMISSIONS
Reducing Fuel Use
Right-Sizing Vehicles
Operator Training
Idle Reduction
Sharing Best Practices

Switching Fuel Use
Biodiesel
Propane
Landfill Compressed Natural Gas
Electricity

Because manufacturers of all types of vehicles and machinery recognize their role in reducing carbon
and demand for cleaner vehicles and machinery has significantly increased, this arena is changing very
rapidly; new vehicles and equipment, and the technologies contained therein, are quickly coming on
line.
Madison is producing a trade show for municipalities – in the parking lot of the Alliant Center – on May
23rd. Vendors of all fleet types and fleet related technologies will be there to share what is available
now and what is in the immediate pipeline. We should be there.
The path forward essentially looks like this:
Maximize fuel
efficiency & reduce
emissions in current
fleet as possible

Move to Hybrids
and EV’s as they
become available
(further reducing
fuel & emissions)
1

Move to EV’s with
renewable energy
charging stations
(zero fuel &
emissions)

Madison is not only ramping up in a myriad of ways but is very interested (and happy to lead) ALL of us
(meaning all communities in the area) in making wise purchases and decisions based on data and
appropriate ROI’s.
Current Initiatives
1. Employing Interns from Madison College and other technical institutions in the Fleet Shops
The “next gen” of mechanics is already working heavily on hybrids and EV’s, focused on
efficiency and emissions. Provide opportunities for them now to work in a real shop and you’ll
“have them for life.” Great partnerships and potentially grants available.
2. Operating all diesel vehicles with biodiesel – reducing green-house gas emissions and reducing
the cost of fuel.
The data shows:
• Biodiesel is cheaper/gallon than regular diesel
• Regular diesel must continue to be used in below-zero weather due to viscosity issues
• B5 can otherwise be used in the winter months
• B20 all the way to B50 can be used in warmer months
• The use of biodiesel in this manner is completely within the manufacturer’s warranty
• The use of biodiesel as outlined above has resulted in a 75% reduction of carbon!
We can and should do this right now if we haven’t already.
3. Purchase of EV’s (Chevy BOLT’s) as the “right-sized” non-technical vehicle for all departments.
3 new BOLTS last year, 20 new BOLTS in 2019. An OEI grant is making the purchase possible and
the MOU Madison has crafted with MGE includes a substantial increase in the number of
charging stations available. Mahanth is also pursuing a solar carport (it may be at the trade show
on May 23rd) to pilot.

2

BOLT data:
• 238 miles on a charge (think MKE and return)
• As with all EV’s, needs to be stored inside (best practice)
• Costs less than half of other vehicles to maintain because fewer parts, fewer fluids and with
degenerative brakes, they and the tires don’t need to be replaced as often
While Madison has chosen the BOLT, there are other EV’s on the market and the number of
models available will explode to about 200 models in the next 5 years. I have also mentioned
previously that Climate Mayors recently launched a procurement deal:
https://driveevfleets.org/. Whether procurement through this initiative is the best price is still
up for debate; Mahanth reports he got better pricing.
4. Installing GPS in 661 vehicles. Considered part of operator training as it enables them to
systematically track how fast operators are driving, where they are going and mileage they are
accruing.
I asked about “push back” on this one (it seemed a little big brother to me) and of course there
was but Madison sees it as protecting their investment (both their people and vehicles), a
reasonable expectation. And I’m reminded of a Monona staffer who was let go because after
many years, the City discovered they were hanging out (i.e. not working) and driving where they
should not have been.
5. Police vehicles all going Hybrid (with anti-idling technology). Aggressively buying this year.
Significant deductions in fuel costs and emissions, also savings in maintenance and extends
vehicle life.
•
•
•

Detectives going to Ford Fusion Hybrid (which for Madison is another “right-size” move in
addition to going from the 18mpg to 43 mpg)
Squad car (sedan) is the Ford Police Responder Hybrid Sedan
Squad wagon (SUV) is the Ford Police Interceptor Utility Hybrid

The anti-idling technology in all of these will save a bundle alone as it allows to the engine to
shut down (i.e. not idle) when stationary but the battery enables the heat and electronics to
stay on. Engine automatically kicks on when put in gear and when the battery needs recharging
for the interior and electronics. These are expected to be at the Trade Show on May 23rd as
well.
6. EMS. DeMers ambulances – which can now have the anti-idling technology built in at factory.
As with the police vehicles, the engine shuts down when stationary but the battery enables
everything in the cab and emergency bay (back) to remain fully operable.
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Data: Madison is seeing a 40% improvement in fuel usage since purchasing theirs.
7. Work Trucks
Specialized units like bucket trucks are being replaced with Altec Hybrid plug-ins
https://www.altec.com/products/green-fleet/) which not only have anti-idling (as above) but
enable operators to use the battery to run hydraulics or export power to other tools. As these
vehicles tend to spend 60%+ of their time in idle, you’re saving substantial fuel, you’re emitting
far less air pollution and you’re also lessening noise pollution.
Yes – he hopes to have Altec there on My 23rd.
8. Pickups
Industry is lagging behind in this category. While there are some Hybrids, the variety needed
isn’t there yet so Madison is focused on reducing emissions via biodiesel for this group.
A Hybrid Ford F-150 will be available this year (2020) and a fully electric F-150 is in the pipeline.
Like other work trucks, you can run and/or charge other tools off of the battery so savings come
from less fuel, less maintenance, increased vehicle longevity and potentially in not needing to
purchase as many generators to run auxiliary equipment.
There is an electric pickup Madison has its eye on and hopes to have at the May 23rd event, from
Workhorse. They already make electric commercial delivery-type vans (think UPS) too. (I’m
assuming we have a few of those types at Public Works). https://workhorse.com/pickup/
9. Anti-Idling Technology Retrofit
There are anti-idling retrofits on the market. And they are being used by cities including
Columbus, Ohio, Toronto and Vancouver. Columbus and the various manufacturers are on
record saying they are easy to install and pay for themselves in less than 6 months.
Mahanth is hesitant on retrofits; he’d rather purchase the technology factory installed as he is
doing with police vehicles, work trucks, and EMS. Since such technology has been a
requirement in Europe since 2016 (every vehicle has an auto start/stop which cuts out the
engine idle identical to hybrids here), he believes the US market will catch up soon.
That said, he is likely to pilot a few trucks (like pickups) and measure results. Two options he’s
looking at are Grip Idle Management (https://www.gripidlemanagement.com/) which the forementioned cities like for police vehicles, pickups and the like, and WI grown Odyne
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( https://www.odyne.com/) for larger vehicles. Some are likely to be there on the 23rd of May.
We could reach out to cities like Columbus to learn more. We could also consider piloting this
technology in a few vehicles ourselves. I’m betting they’d cut us a deal to do so.
10. Vehicle Fluid Review
Madison Fleet Services is undertaking its first ever fluid review – looking at the lubricants, oils,
anti-freezes and paint it uses to see if there are alternatives (including synthetic or bio) that
would reduce emissions, reduce maintenance, reduce solid waste and/or extend vehicle life.
I’d wait for the report and see what is applicable to Monona. 😊😊
11. Codifying Progress and Efficiency
Madison will be codifying – essentially articulating a mandate in its codes and ordinances –
around right-sizing, hybrids, electric vehicles, biodiesel and CNG. The intent here is to prevent
“back-sliding” but also to give all involved the green light to pursue purchases that are in the
best interest of the City’s goals and the planet; make it SOP.
Obviously, Madison is a much bigger fleet and shop. Monona doesn’t have a “Fleet
Superintendent. That said, Mahanth encouraged us to look at the potential value of fleet
purchases being coordinated by one individual. Reasoning here includes:
•
•
•

•

This arena is changing rapidly and it may be unrealistic to expect every Department Head to
stay abreast of it all.
If we’re to take advantage of group purchasing possibilities with other municipalities, it
would be easier for them to have one point of contact.
There may be cost savings internally in bundling purchases (in much the same way that he
expects our purchasing power to improve if we work together as municipalities). For
example, if both Park & Rec and Public Works are purchasing pickups or work vans, getting
bids for several vehicles at once may save us $$.
Purchasing the same brand of truck or equipment for use across multiple departments is
likely to reduce maintenance costs, improve the operator experience and facilitate the
sharing, swapping or handing down of vehicles between departments as desired.
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Future Initiatives
1. A New LEED Certified Fleet/Fire/Radio Shop
Bids are currently being sought for a new service and repair shop for all of Madison’s fleet. The
building is expected to be completed by September of 2020.
One of the primary reasons this new facility is being created – beyond the savings from huge
energy efficiencies – is to enable Madison to move into Compressed Natural Gas (CNG) as a fuel
source (from our garbage at the landfill) and to propane as a fuel for equipment like Bobcats,
forklifts and the like. The technologies exist now in the vehicles but require specialized bays,
exhausts and safety measures to maintain.
If using CNG or propane is of interest to Monona, we might consider investigating further with
Madison to see if they are game to contract for some service use. The new facility will be very
close to our borders and the landfill is our trash (and therefore gas) too!
2. Public Transit
We did not dive into the Metro Transit although Madison is planning a lot of advances there too.
However, Mahanth did introduce me to an all-electric 9 or 16 passenger van by Zenith:
http://www.zenith-motors.com/. I mention it because it may be applicable in the future for
Monona Lift or Express.

Last but not least, a fun fact as proof positive that “the cat is already out of the bag” (as I said at
Council), Cummings (one of the world’s biggest semi-truck engine makers) is about to launch an allelectric semi-truck.
And yes, Harley – Davidson already has an all-electric motorcycle.
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