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Local Government Solar Toolkit

The Grow Solar Local Government Toolkitis a 3-state collaborative project funded by the U.S.
Departmentof 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 DE-
0006544.

Disclaimer:theinformation, data, or work presented hereinwas fundedin partby an agency ofthe
United States Government. Neither the United States Government nor any agency thereof, nor any of
their employees, makes any warranty, express orimplied, or assumes any legal liability or responsibility
forthe accuracy, completeness, or usefulness of anyinformation, 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
doesnotnecessarilyconstituteorimplyitsendorsement, recommendation, orfavoring 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 Abby Finis, Associate Planner
Great Plains Institute Great Plains Institute
betterenergy.org betterenergy.org

Office: 612-767-7296 W:612-767-7295

Mobile: 612-501-1531 C: 612-245-4070
bross@gpisd.net afinis@gpisd.net
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Rooftop Solar Toolkit Summary

Planning, Zoning, and Permitting

As part of the Grow Solar Partnership, toolkits have been assembled to equip local governmentsin
Minnesota, Wisconsin, and lllinois with information regarding solar development as it relates to
planning, zoning, and permitting. The purpose ofthese toolkitsisto provide
resourcesthatwillassistcommunitiesinaddressingbarrierstosolarenergy
installations in a manner tailored to each community’s needs. The following is a
summary of materialsthatcanbe foundin each ofthetoolkits.
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State Solar Policy Summary

Solar policy plays animportantrole inthe development of solar energy. This
document includes highlights from each state in both the regulatory arena as well
asfinancialincentivesthatare availabletosupportsolar. Additionally, the State
Solar Policy Summary includes statutes that enable local governmentsto regulate
solarin planning, zoning, and permitting. This document can be used as reference
guide specificto each state.

Three State Regional Analysis

The Three State Regional Analysislooks atthe 3-stateregionof Minnesota, Wisconsin, andlllinoisto
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.

Comprehensive Plan Guide

The Comprehensive Plan Guide is atool communities can use when they update their land use plans.
This document outlines considerations that communities should make and identifies elements that
allowfor clear priorities around solar energy objectives. Modellanguageisincludedto helplocal
governments see the types of goals and policies they could include in their plans.

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.

Local Government Permitting Checklist

Providingaclearandpredictable permitting process savestime and moneyforbothcontractorsand
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
growthinthe solarindustryinrecentyearsandhasarobustsupplychain. Recentregulatoryrulings
regarding rate structures and distributed generation customers has cast some uncertainly on the solar
developmentmarketinWisconsin. Fortunately, the state hassolarrights statutesthat protectsolar
development and set a statewide standard for solar rights.

Wisconsin’s solar policies include:

+ RenewablePortfolio Standard (Wisconsin Statute 8 196.378).1n 2005, Wisconsinenacted a
Renewable Portfolio Standard, which set a goal that 10% of statewide energy would come from
renewable sourcesby2015.

* Net Metering. Net metering, initially created under Public Service Commission order (Order
6690-UR-107, effective January 1,1993), allows owners of renewable energy systemsno larger
than20kWto sellexcessgenerationbacktotheutility atretail rates.

o Interconnection Standards. In 2004, the Wisconsin Public Service Commission adopted
interconnection standards for distributed generation systems up to 15 MW in capacity.

Available solar incentives and programs include:

o Milwaukee Shinesisasolar programrun by the city of Milwaukee that works to expand solar
energyusethroughacomprehensive, citywide approach. The program has streamlinedthe
permitting process, created a solar zoning ordinance, and provides financing resources for home
and business owners.

+ Renewable RewardsProgramisapartnership between Focus on Energy and Wisconsin utilities
that helps to offset installation costs by offering cash-back rewards for solar electric systems.

o Power Pack is an innovative, community-based solar market development program in
Wisconsin. The Midwest Renewable Energy Association works intarget communities to provide
education and resourcesthat simplify the process of installing solar energy systems.

+ Solarand Wind Energy Equipment Exemption: any value added by asolar energy systemcan be
exempt from general property taxes.

In 2014, 2 MW of solar electric capacity was installed in Wisconsin. Currently, 20 MW of solar energy is
installedinthe state, ranking 28™in the nation. Itis unclear howthe solar development market will be
affectedbyrecentregulatoryrulings. Inspite oftheregulatoryrulings, Wisconsinhas seengrowing
interest in community shared solar models, in both the investor-owned and the member-owned utility
industry.
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http://docs.legis.wi.gov/statutes/statutes/196/378
http://city.milwaukee.gov/MilwaukeeShines#.VUJeRCFVhBc
https://focusonenergy.com/residential/renewable/solar-electric-systems
http://www.growsolar.org/power-pack/
https://docs.legis.wisconsin.gov/statutes/statutes/70/111/18

Enabling Statutes for addressing solar resources
1. Comprehensive Planning

0 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 solar development under these
provisions.

2. Zoning

0 Wisconsin Statute 62.23 (7), Zoning, grants authority to cities and villages to regulate
and restrict by ordinance, the development of their jurisdiction.

o0 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. SolarRights

0 Wisconsin has a strong solar rights statute that creates a common format and structure
forsolarzoning. Wisconsinstatelaw, 66.0401 Regulationsrelatingtosolarandwind
energy systems states:

No county, city, town, or village may place anyrestriction, either directly orin effect,
on the installation or use of solar energy system[...].

o Further, 66.0401 (2), provides local governments the authority to enact an ordinance
thatwouldrequirethetrimming of vegetation thatblocks solarequipment, provided
the solar energy system was installed prior to the planting of the vegetation.

4. Home Owners’ Associations

0 Wisconsin Statute 236.292 voids all restrictions on platted land that would prevent or
restrictthe 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

0 Wisconsin Statute 700.41, Solarand Wind Access, protects owners of solar energy

systems from obstruction of sunlight. The law states:

The purpose of this section is to promote the use of solar and wind energy by allowing
an owner of an active or passive solar energy system or wind energy systemtoreceive
compensationforanobstructionofsolarenergybyastructure outsideaneighbor’s
building envelope as defined by zoning restrictions in effect atthe time the solar
collector or wind energy systemwas installed.

0 Wisconsin Statute 844.22, Obstruction of solar or wind energy system, states:

Any structure thattis constructed or vegetative growth that occurs on adjoining or
nearby property after a solar energy system, as definedin 13.48]...]is installed onany
property, thatinterferes withthe functioning of the solar orwind energy system, is
consideredtobe a private nuisance.
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Grow
Solar in Comprehensive Planning

Purpose

Comprehensive plansarethefoundational policydocumentreflectingacommunity's prioritiesand
valuesregardingdevelopmentandlocalresources. Solarenergyresourcesareanincreasingly 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 developmentinto 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
resourcesandsolarlanduses. Thisdocument
outlines considerations that communities
should make and identifies elements that
allowforclear prioritiesaround solarenergy
objectives. Identifying how solar
developmentcanbenefitthe community will
helpdecision-makersdetermine howsolar
resources and investments are integrated
intothecommunityinawaythatbalances
and protects competing development or resources.

Downtown Solar Resource Map. Rochester, MN

Considerations

Whenaddressingsolardevelopmentinacomprehensive plan,itisimportanttoacknowledge what
makes solar work for acommunity as well as the inherent conflicts that may arise. Any comprehensive
plan thatincludes a solar component should:

1. Addressthe 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 aresource
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
includedinacomprehensive plan. Elements where solar goals and policies may be added include: Issues
and Opportunities; Utilities and community facilities; Agricultural, natural, cultural resources; economic
development;andlanduse.
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The local landscape (e.g., topography, on-site obstructions, obstructions on adjacent land, potential
future obstructions) defineswhetherornotagiven site hasagoodsolarresource. Anadequate solar
resourceisasitethatisunshadedforatleast6 hoursaday, bothnowandintothe future. Communities
canmaptheirsolarresourceusingLiDARdatathatisfrequentlyavailableinurbanareas,andinsome
stateseveninrural areas. Such amap can allowthe community to measure the size of their“solar
reserves” identify areas with good and poor resources for prioritizing development in a manner
consistentwith otherlanduses, and even distinguish between opportunitiesforrooftopand ground-
mount solar development opportunities.

Inadditionto measuring and recognizing the solar
resource, communities should recognize that a variety
of methods existto capture the energy and provide
economicvalue. Thereare severaldifferenttypes of
solarinstallationsacommunity willwantto 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.

Communities can realize anumber of benefits through
solar development, including environmental, energy
production, and economic development.
Environmental benefits include helping meet local air
guality orclimate protectiongoals. Communitieswith
renewable energy or energy independence goals can
better achieve thesethrough explicit supportof solar
energy development. Economically, solardevelopment
creates construction jobs for a variety of trades,
financiallybenefitsthosewhoinstallsystemsontheir
properties with lower energy bills, andincreasesthe
property value of buildings within the local housing
market.

Ground Mount System, CERTs

Like any development, solar may come into conflict
with other land uses, and solar resources are often co-
located with other important local resources.
Recognizing these issues in the comprehensive plan
can help to mitigate future problems.

Solar Farm, CERTs
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Some conflicts to consider include:

e Agricultural practices e Airportcontroltowers
e Urbanforests e Natural areas
e Historicresources e Future housing or commercial development

Eachcommunityis differentand may see conflicts arise thatare notlisted here. Identifyingand
addressing those conflicts in comprehensive planning will need to happen at the community level.

Elements

Common features of a comprehensive planinclude a discussion of existing conditions, a presentation of
desiredoutcomesintheformofavisionandgoals,andaninventoryofpoliciesandactionsthatsupport
those goals. The following model language are examples of what could be incorporated into a
comprehensive plan.

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, likethe onedescribedabove, isausefulwaytodemonstratethe solar potentialacrossthearea.
Identifyingthe areaswiththe greatestpotential canhelpthecommunity planand prepareforthe best

o - sites to locate solar investment and to achieve the
goals outlined in the plan. Understanding the
nature ofthe community’s energy use—datathat
can be obtained from the community’s utility
providers—can putthe solar resource withinthe
appropriate economicanduseintensity context.
Forinstance, mostcommunities have sufficient
solar resources to theoretically meet a substantial
portion of their electric energy consumption, even
if only the best resources are used.

il

* *m--m" Among communitiesthathave addedrenewable

o ’ energy goals and objectives to their plans, common
Community Population themesinclude encouraging solar site designfor
Q4e7-14595 P Beacon Community new subdivisions, improving the energy

2’5""”“"""“’” [ | oovcoumty Combinetis narformance of municipal facilities, removing
39000 - 58,999

@ o0 barriersandcreatingincentivesforsmall-scaleor
“distributed” installations, and capturing economic
@>ze00 development opportunities associated with
Map courtesy of Midwest Renewable Energy Association renewable energyinvestment.
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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.

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 guidelinesfor solar ready developmentin all zoning districts where solar
is a permitted use.

Policy 2: The City supportsthe State’s effortto achieve the Renewable Portfolio Standard (RPS),
whichrequiresuutilitiestogenerate 25% ofelectricityfromrenewable energysources,andthe
State’s solarenergy goal of having sufficientsolargenerationtomeet 10% of electric use by
2030.

Actionsare more specific statementsthatdirectprograms, 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: Provideincentives 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
energyresourceson publicbuildingsandlands.

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

lowa Smart Planning Principles, Statute, Guidance document on-line.
https://rio.urban.uiowa.edu/sites/rio/files/lowa Smart Planning Overview 0.pdf

Minnesota Solar Planning Requirement — Metropolitan Land Planning Act 473.859. Subd.2b

Metropolitan Council Local Planning Handbook

lllinois Planning Authority for Protection Solar Resources ((65ILCS5/11-12-5) (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 SolarZoningforWisconsinMunicipalities

Every Wisconsin community should have zoning language that addresses solar energy systems. Including solar
zoning in a community’s code of ordinances can help educate staff and community, as well as alleviate any
potential conflicts or confusion. Solar energy zoning ordinances can also aid city staff when processing permits or
doingfieldinspections.

Wisconsin has state statutes that protectaresident'srighttoinstalland operate a solarenergy system. These
state laws address zoning restrictions by local governments and private land owners, as well as protect system
ownerrights to unobstructed accessto resources.

Each municipality can model its own zoning language after these state laws. Without solar energy zoning
ordinances, other existing local zoning ordinances could conflict with the Wisconsin state laws and could create
difficulties for home or business owners to invest in solar energy.

The City of Milwaukee, through the City’s solar program Milwaukee Shines, has implemented solar zoning.
Milwaukee's solar energy zoning was modeled after the Wisconsin Statute §66.0401, so it satisfies the state
requirements, but also modifies general requirements to fit to the Milwaukee community.

The model zoning language from the City of Milwaukee can be found below. Municipalities are encouraged to add
this language to existing zoning ordinances to clarify solar access rights for residents and to help staff and elected
officials encourage properly sited solar installations.

Practice Pointer: Municipal staff that will be drafting solar zoning language will be
educating elected officials. They should prepare a PowerPoint with pictures of
differenttypes of solar installations. See City of Milwaukee Zoning Presentation as
an example.

Questions? If you would like to develop solar zoning for your community, please contact:

Great Plains Institutefor Sustainable Development Midwest Renewable Energy Association

2801 21%'Avenue S, Suite 220 1845 N Farwell Avenue, Suite 100
Minneapolis, MN 55407 Milwaukee, WI 53202
bross@gpisd.net peterm@midwestrenew.org
612-767-7296 414.431.0907
Pagel Wisconsin Solar ZoningGuidance Shot
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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
equipmentis 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 whichisto transform solar energy into thermal, mechanical,
chemical, orelectricalenergy.

Solar Array: An accessory system or device that is roof-mounted or
ground-mounted with poles or racks used to collectradiant 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 g i Tl G | A WS
racks or poles that transmit solar energy and is the primary land use for Solar Electric Ground-Mounted Solar
the parcelonwhichitislocated. 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 soresidents havefullaccesstoinstallsolarthroughoutthe city. Inaddition, thislanguage referring
tothe state statute helps the Milwaukee Board of Zoning Appeals ifissuesregarding solar accessrightscome
before the committee. For further details, read the Wisconsin State Statute 866.0401.

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
restrictionsdonotincrease the price ordecrease the efficiency of aproperty owner’s solarenergy system. The
City of Milwaukee looked to existing structures and uses to set general requirements:

Ground-Mounted Solar Energy Systems Setback Requirements:

o0 Iflessthan20feetinheight: setback mustcomplywith 1.5feetfromall propertylines.
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
onesignisallowed persolararray. Thedisplay areamustbelessthansix square feetin size and mustbe either
foracknowledgementor 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 conditions®:

» Servesto preserve or protect the public health or safety.
+ Doesnotsignificantly increase the cost of the system or significantly decrease its efficiency.
o Allows for an alternative system of comparable cost and efficiency.

I 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.
Powered by
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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 a way to deal with brownfield sites or other
undevelopable pieces of property. Cities need to prepare 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 ground-

mounted racks or poles that transmit solar energy and is the

primarylandusefortheparcelonwhichitislocated. ‘

i .
Sj lar f he pri f lof land back Solar Farm - MATC Blue Hole Project
Ince solar farms are the primary use for a parcel of lana, 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 Appealstoaddressissuesrelatedtosolarinthatzoningdistrictas applicabletothe
community. Belowisthetablethatoutlines permitted usesforsolarfarmsinthe City of Milwaukee:

Solar Farm Setback Requirements:
0 Cannot exceed setback requirements for principal structures as primary use as determined by
zoning district.

Zoning District Use

Residential Permitted
Commercial Special
Commercial Services Permitted
Downtown Special
Industrial Permitted
Special (Schools, parks) Permitted
Lakefront Overlay Special

Historic Preservation: Amunicipality’stypical historic preservation processmayalsoneedtobeclarifiedtobe
consistent with Wisconsin State Statute §66.0401. When creating solar zoning ordinance, it will be important to
includethe historic preservation office orstaffinthisprocess. The cities of Milwaukee and Madison developed
community-specificapproachesto balanced solar and historic resources. These examples are consistentwith the
guidancefromthe Departmentofthe Interior, whichmanages historic designations atthe nationallevel, and
the National Trust for Historic Preservation.
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Resources and Reference Material

* 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

o University of North Carolina, Planning and Zoning for Solar Energy,
http://sogpubs.unc.edu/electronicversions/pdfs/pandzsolar2014.pdf

o 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 Developmentthrough
Community Association Policies and Procedures, http://www.thesolarfoundation.org/a-beautiful-day-in-
the-neighborhood-encouraging-solar-development-through-community-association-policies-and-

processes/

+ National Alliance of Preservation Commissions, Sample Guidelines for Solar Systems in Historic Districts,
http://www.preservationnation.org/information-center/sustainable-communities/buildings/solar-
panels/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/solar-
panels/#.VUJ32JNi91A
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SolarPermitting for Wisconsin Municipalities

Whenahome orbusiness owner makesthe decisiontoinstall solar, the process beginsinearnestforthe 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 differentsizes have different processes. Permitting inarural village will look differentthanthe processinthe
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, itis also beneficial to clarify the
process so staff are familiar with requirements and the technology.

Atemplate 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 differentapproaches to using the national permitting standards and best practices.
Wisconsin's two “beacon” cities also incorporated additional elements into their permitting processes, such as
designstandardsandheritage preservation.

Additional resources related to permitting processes, standards, and research are included atthe end of the
document for reference by municipal staff, elected officials and installers.
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Standardized Permitting Template
JOBSITEADDRESS

NAME OF BUILDING OWNER
JOBVALUATION

Name

Installation ~ Address

Contractor City State Zip
State License No. Phone

Required Information for Permit:

1. Siteplanshowinglocationof majorcomponentsonthe property and aframing cross sectionthat
identifies type of support (rafter or truss), spacing, span dimension, and approximate roof slope. The
drawingsneednotbeexactlytoscale, butit
should represent relative location of components. Iflocation ofthe solarresource ontheroofrequires
PVarraysondwellingswitha3’perimeterspace in_stalla'Fiopwithipt.hreefeetofsi_des.or_ridge,check
at ridge and sides may not need separate fire wnr_] bqlldlng official to determine if fire service
service review. reviewis needed.

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. Ifcitymanageselectric 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. Istheroofsupportingtheinstallationapitchedroofingood condition, withoutvisible sag or deflection,
nocrackingorsplintering of support, orother
potential structuraldefect? Yes____No____ For truss systems, additional information may be
needed to ascertain the truss’ design loads. The
SolarStruc tool (
3. Isthe equipmentto be flush-mountedtothe roof ) allows

suchthatthe collector surface is parallel tothe contractors to calculate truss capacity for solar
roof? Yes No installations. Please contactthe building official for

standards on when structural analysis will be needed.

2. Istheroofaraftersystem?Yes No

4. Is the roofingtype lightweight?
Yes (composition, lightweightmasonry, metal,etc...) __No

5. Doestheroofhaveasinglelayerroofcovering? Yes No

If“No”toany 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
maintainintegrity. Astatementstampedby aWisconsinlicensed/certified structuralengineer 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. s the mounting structure an engineered product designed to mount PV modules with no more than an
18"gapbeneaththemoduleframes? 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 SystemManufacturer
b. Product Name and Model#
c. Total Weight of PV Modules and Rails Ibs

d. Total Number of Attachment Points (attachment points
must be equally distributed across the array)

e. Weight per Attachment Point (c+d)

Ibs Attaching the rail to each rafter or truss that passes

£ Maximum Spacing between Attachment under the array, or to blocking installed between each
' P 9 support, may serve to mitigate for any structural

Points onaRail _inches uncertainties on older roofs or wind loading
(see product manual for maximum concerns. Contact the building official to determine
spacing allowed based on maximum requirements.

design wind speed).

g. TotalSurface Areaof PV Modules(square ] ]
Ifthe outcome of e. is greater than 45 Ibs or h. is

feet) ft2 greater than 5 Ibs/ft2, a study or statement
h. Distributed Weight of PV Module on Roof demonstrating the structural integrity of the
(c+9g) Ibs/ft2 installation, or a statement stamped by a Minnesota
licensed/certified structural engineer, may be
required. Contactthe building officialto determine
requirements.

Step 2: Electrical Review of PV System

Please document the following information to be issued Thissectionshouldbeincludedinthe permitonlyif
an electric permit. Ifthe installation does not meetthe thelocalgovernmentadministerselectric permits
following thresholds, additional information may be and inspections. While a single permit applicationis
needed, as requested by the permit official. preferable, the electric permit application can
1. PV modules, utility-interactive inverters, and sometimes be aseparate document.
combinerboxesareidentifiedforusein PV
systems.

2. ThePVarrayiscomposed of 4 series strings or less per inverter.

The total inverter capacity has a continuous AC power output 13,440 watts or less

4. TheACinterconnection pointisontheload side of service disconnectingmeans (NEC 2011 705.12(D),
NEC2008690.64(B)).

5. Astandard electrical diagram should be used to accurately represent the PV system. Acceptable
diagrams, ininteractive PDF format, are available at www.solarabcs.org/permitting.

w

Fill out the standard electrical diagram completely. A guide to the electrical diagram is provided at
www.solarabcs.org/permitting to help the applicantunderstand each blanktofillin. Ifthe electrical systemis
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.....i $100 Recommendedfeeforresidentialorsmall
__Additionalinspection............. $50.00 commercial solarinstallations is a fixed fee
(Perinspection, whenneeded) between$50-200, consistentwith costfor
services (permit processing, inspection)
TOTALFEE=$ incurred by the governmentunit.
Alternatively, the fee can be valuation based,
RECEIPT NO. butforabuilding permitshould exclude the

value of the solar collectors and electronics.

DATE

IHEREBY CERTIFY thatlhave completed and examinedthis application and certify thatthe information
containedthereiniscorrect. Ifapermitisissued, lagree allwork willbe doneinconformancewithallapplicable
ordinances and codes of this City and laws of the State of Wisconsin.

CONTRACTOR OR AUTHORIZED AGENT/HOMEOWNER

%) SunShot
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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
moneyforresidentswhowanttoadd solartotheirhome. The City created an expedited solar permitthat:

1) ReducedTimefor Approval. Reducedthetimeinstallers neededtowaitforapplicationapprovalto same-
day, in person approval. This was a vastimprovement over sometime waiting days or weeks for approval.

2) Reduced Price of Permit. Reducedthe price to aflatfee of $70. Thiswasreduced from a permitfee based
onthe costofthe project. In the past this could add a significant cost onto the total system price. Now,
installers know it is a flat fee for residential systems.

3) Reduced SecondInspection. Consideration ofresidential solarelectricsystemsasan“appliance”added
tothe home. If the project meets certain weight limitations, the solar system would be considered an
electricappliance only. Thismeansthereisnownorequirementfor building inspection afterthe 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 Permitis 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
propertywillneedtogothroughthetraditional planreview process, asoutlined by the Milwaukee Development
Center.

The Expedited Solar Permit also requires the installer to complete a Structural Worksheet. This worksheetis
designed to ensure the weight of the solar installation is at or below five (5) pounds per square foot. Thisis 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
isas follows:

0 ThelInstaller must call the City to request inspections using the contact information listed on each permit.
[0 The Installer must coordinate the inspections to satisfy all permits on the solar project.
0 The Installer must meet with each Inspector to close out the permits.
[0 Once the permits are approved and closed, the Inspector faxes the approved permits to We Energies as
part of the interconnection process.
[0 Please note, Installers must sign a waiver taking responsibility for the project installation if the system is
notaccessibletotheinspectors(forexampleiftheinspectorcannotgettotheroof).
el
Source: Milwaukee Shines, 200 E. Wells St., Rm 603, Milwaukee, W1 53202, 414-286-8317, solar@milwaukee.gov E‘."lll"‘iaﬁ“éesﬁ
unShot
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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 zoninginformationforthe property onthe city’s assessor site. Youwillneed thatinformation to determine
whatwill be neededforthe building permit.
[0 CityofMadisonAssessor'sProperty Lookup
[0 Property Class: classification of building; commercial or residential
0 Zoning:
o CC,CC-T,SR-V1,TR-C1....-commercial or residential category
o PD - Planned Development
o HIS—HistoricDistrict
o UDC -Urban Design Commission
Incase of commercial building, find outthe volume inft3 (larger or smallerthan 50,0001ft3
0 Incaseofresidentialbuilding, determineifithas more thantwofamily dwelling units.
O Incaseof PD,HISor UDCyouwillneedto provideadditional documents (see step 3)and it mightrequire
moretime. Pleaseconsiderthatinyour 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:
O Plumbing(fordomestichotwater): Acatalog cutsheetofthedevice. Proofthatthetransferfluidiseither
non-toxic or the device has a double walled heat exchanger.
[0 Electrical: A catalog cut sheet of the electrical photovoltaic device that shows it is UL listed.
[0 Heating: Informationthatshows compliance withMGO 30.05. Allmaterialsthatare usedinthe system
must belisted.
O Proofthatapplicantholdsallnecessarylicenses.

Step 3: Produce documents for building permit
Youwillneedtopayapplicablefeestoobtainallthe permits. Staff cantellyou the exactamountforyourspecific
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
[0 Show at least a section of the existing roof showing the attachment and the existing structure.
[0 Showacatalogcutsheetofthesolardevicewiththeweight.
(0 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 ft3in volume.
o Buildingslargerthan50,000ft3in volumerequirealicensed Professional Engineer or Architect
to perform the calculations.

Forallapplications: Provide asite 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 aswell aslandscaping onthe lotand adjoining lots thatimpactsthe location of
the solar system.

If the property is in a historic district:

O Inquire about special requirements and further information. Contact Preservation Planner Amy Scanlon
ascanlon@cityofmadison.com or 266-6552 before application.

O Show elevationdrawings.

+ Ifcollectors 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! Goto: Legislative Information Center.

0 Maps and background information regarding historic districts are available from the Landmarks
Commission.

[0 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

O Thelocalalderpersonneedstosigntheapplicationbeforeitis submittedtothe cityzoningdepartment.

o Processingoftheapplication cantaketwoweeks plusthetimetoobtainalder’'ssignature. Lookupyour
Alder

O Instructions and application for alterations to an existing PD.

Ifthe propertyisinaUrbanDesigndistrict:

O Providesite planand placement plan of proposed collectorsto city UDC staff person who typically can
approve the application. Contact Planner Al Martin amartin@cityofmadison.comor 267-8740 before
application.

[0 MapsofUDCdistricts

If the property contains a Conditional Use:

0 Aminoralterationtotheconditionaluseisrequired.

0 Provide asite plan and placement plan of proposed collectors and contact zoning staff at 266-4551.

O Instructions and application for alterations to an existing conditional use.

Step 4: Application

IncaseyourpropertyisinaPD, Urban Designdistrict, or historicdistrict, contactthe 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.

Incaseswherethe PD, Urban Design district, or historicissues are resolved or not applicable, show up atthe
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 approvedyouwillreceive the permits, which needto be displayed atthe construction site. The permitwill
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. Aftercompletiontherewillbe afinalinspection. Youareresponsibletoarrangethoseinspectionswiththe
inspector.
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Resources

National Renewable Energy Lab: Permitting Best Practices http://www.nrel.gov/docs/fy130sti/57104.pdf
Interstate Renewable Energy Council: Solar Permitting Best Practices: http://www.irecusa.org/solar-
permitting-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.cqi/2014/1420600.pdf

SolarStruc Tool, http://www.growsolar.org/wp-content/uploads/2012/06/Solarstruc-2.2.xls

Minneapolis SaintPaul Solar Cities Program, Standardsfor Rooftop Solar ThermalRetrofits,

Minnesota Division of Energy Resources, Standardized Load Tables Characterizing Residential Solar
Thermal and Solar Electric Installations for Residential Structures,
http://mn.gov/commerce/energy/images/FINAL-Standardized-Load-Table-Report. pdf

Inspection trainings —link to MREA / CLE training opportunities

oo o o o™
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