Daniel Priestley

From: Alex Delworth <alexd@cfra.org>

Sent: Thursday, September 7, 2023 5:55 PM

To: Daniel Priestley

Subject: Upcoming Solar Ordinance Meeting

Attachments: Woodbury county Zoning Comment.docx.pdf; lowa Solar Siting Resource Guide - A Roadmap for Counties.pdf; Policy

Approaches for Dual-use and AgriSolar Practices.pdf; amplifying-clean-energy-with-conservation-part-i-pollinator-friendly-
solar.pdf; native-vegetation-and-solar-projects-in-iowa.pdf

CAUTION: This email originated from OUTSIDE of the organization. Please verify the sender and use caution if the message contains any
attachments, links, or requests for information as this person may NOT be who they claim. If you are asked for your username and
password, please call WCICC and DO NOT ENTER any data.

Good Evening Daniel,

{ am reaching out to provide a comment on behalf of the Center regarding the upcoming zoning meeting on utility-scale solar.
Attached is the comment as well as some resources that you may find useful as they address many of the agricultural land-use
concerns identified.

Feel free to reach out if you have any questions.
Thank you,

Alex Delworth | Clean Energy Policy Associate

Center for Rural Affairs

1400 Fawcett Pkwy, Suite D2 | Nevada IA 50201
(402) 687-2100 x 1016

alexd@cfra.org | cfra.org

Help keep small towns and rural areas strong. Click here to donate today!

Join us on Facebook | Twitter






3 CENTER for RURAL AFFAIRS

9/7/2023

Daniel Priestley
620 Douglas Street, 6th Floor
Sioux City, IA 51101

Re: Utility-Scale Solar Ordinance

The Center for Rural Affairs is a private non-profit organization that advocates for policies that
strengthen rural communities in order to create a more vibrant future. We connect rural citizens
with opportunities to engage in the decisions that affect their lives, and one of the biggest of
these is the opportunity to decide how their electricity is generated. Renewable energy projects
have demonstrated significant potential to bring in new tax revenue, provide additional income
for landowners, and create new jobs in rural areas.

A few methods to address land-use concerns between solar and zoned agricultural land have
been identified by the supervisors. We do not recommend using metrics like Corn Suitability
Rating (CSR) or percentage of agricultural land as ways to regulate utility-scale solar energy.
Limiting development through CSR restricts landowners with higher-valued land from taking
advantage of the economic benefits of solar development and limits their right to decide what is
best for their land. Implementing a CSR restriction of solar on land rated 65 or more would
eliminate almost 50% of land in the county for potential development. Both of these measures
are restrictive of private property rights and will limit Woodbury County landowners ability to
diversify their income through solar.

Solar projects generally have minimal impact on land quality, and land can be returned to
farming at the end of the project’s life cycle if desired. Practices such as planting native or
perennial vegetation under the panels can increase soil health and provide pollinator habitat. Site
vegetation can also be managed through grazing, offering local farmers additional income
opportunities and providing an avenue for the land to stay in agricultural use at the same time.
Additional dual-use practices such as beekeeping and crop production under the panels offer
additional opportunities to combine solar and agriculture, demonstrating that clean energy and
agriculture do not require an either/or approach.

Included with this letter are a few of our solar energy siting resources we hope you will find
useful during discussions. Our most recently-released report, Policy Approaches to Dual-Use
and Agrisolar Practices, might be especially helpful given the central discussion around CSR
and preserving agricultural lands. Additionally, our full clean energy siting library can be viewed
at cfra.org/cleanenergysiting.

Sincerely,

Alex Delworth
Policy Associate
402.687.2100 EXT. 1016

lexd@cfia.ore
1400 FAWCETT PKWY SUITE D2 | NEVADA, |IA 50201 | 402.687.2100 EXT. 1016 | CFRA.ORG
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Resources:
Iowa Solar Siting Guide

i I r Dual-Us i racti
Amplifving Clean Energy with Conservation
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JIOWA SOLAR SITING RESOURCE GUIDE: A ROADMAP FOR COUNTIES

INTRODUCTION

Solar at all scales is a growing opportunity in ihe slate of lowa, From immense growlh in lhe
customer-owned solar market to the emergence of utility-scale and community solar projects, lowa
appears to be at the heginning of a solar boom. For caunties presenled wilh the opporlunity of large-
scale selar projects, an important tool Lo consider is a well-draflted ordinance. A good ordinance will
preserve the interests of the counly and its residenls while enabling developers to build workable,
cost-eflective projecls. Under lowa's home rule policy, counties have latitude 1o adopt ordinance
provisions related to solar development

A well-crafled ordinance will 1ake into consideralion Lhe jurisdiction of lhe lowa Utilities Board {IUB)
lo approve projecis that are 25 megawalls or larger in size.

Solar in lowa has grown from around iwa megawatts (MW) in 2012 te about 115 MW today.' The
firsL ulilily-scale projects came before ihe lowa Ulilities Board for approval in the summer aof 2019
with 3 100 MW projecl proposed in Louisa County and a series of projecis lotaling 749 MW proposed
for Worlh, Mitchell, and Howard Counties. Mulliple projecls are in the works and counlies around
lowa are preparing for this exciting future,

This guide focuses on siling practices for two lypes of large solar energy
developmenls: Utility-Scale Solar and Communily Solar. We will nol focus
on personal solar energy systems, such as those used at homes, farms, and
businesses lo produce eleclricily for usage on-site

While large-scale salar development may be in its early days in lowa, a
handful of lowa counties have already adopled solar ardinances and many of
our neighbors in the Midwest have already seen utilily-scale development. In
addition 1o existing lowa ordinances, we have reviewed the ordinances and
best practices from nelghborling states and identiffed speciffc provisions
that local off clals can use as a road map for thelr own ordinances.

As solar energy gains momentum across lowa, community solar projects are

becoming more common. Cities including Ames, Bloomlleld, and Cedar Falls

have adopted or are in the process of consirucling communily solar projecis

For many lowans, communily solar projects ofier an opporlunity lo invest in

renewable energy wilhout having to conslruct a system on Lheir own. This

1ype ol projecl allows reniers, homeowners and businesses with shaded roofs, and oiher communily
members to enjoy lhe benelits of solar energy while oflering an opporlunity for ulilities to provide a
clean source of energy lo residenls and businesses. This guide includes an addendum of resources for
those considering communily solar projecls

We encourage that are Ing an or an e, to use this
document as a reference 1o support the and ofa il e
rooted In exIsting successful practices.

This document is not legal advice and users of this guide should consult an attorney with speciffc legal questions

\_J lawn

Environmanptal

Coundll

TABLE OF CONTENTS

INTRODUCTION 5
Stale and Local Benellis from Solar Developmeni and Future Potential 1
Deflnition of Terms 5
Summary of Best Practice Recommendalions 7

MAJOR PROVISIONS FOR COUNTY SOLAR ORDINANCES !
Approval Process and Application @
Selbacks 1
Additional Siling Slandards 13
Operalions and Mainlenance Planning 16
Infraslructure and Road Use Agreemenls 19
Decommissioning and Site Resloralion 19
Other Consideralions 0

CONCLUSION 23

ABOUT 23

A CLOSER LOOK: BEST PRACTICES FOR COMMUNITY SOLAR 25

APPENDIX: Nalive V ion M tor Solar - Additi | Consideralions 29

u lowa

Ay Emlionm
IR Envlicamental

—— Coundl
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STATE AND LOCAL BENEFITS FROM SOLAR DEVELOPMENT AND
FUTURE POTENTIAL

lowa has what it lakes lo be a national leader in solar energy. The siale ranks 16ih among U.S. stales
in lechnical polential for solar energy production, pulling lowa ahead of slates such as Florida,
Georgia, and South Carolina, A solar photovaltaic {PV) array located in lowa produces a comparable
amount of electricily as one localed in Miami or Allanla, and more than arrays located in Chicago ?

lowa is poised for signiflcant solar development. The rapidly improving economics of solar energy
are now driving large-scale projects. A recent repori found that the levelized cost of energy lor ulility-
scale solar declined B9 percent between 2008 and 2019.2 Using ground-mount salar systems to
meet flve (5) or 10 percent of lowa's annual electricity needs would require a very small geographic
footprint. Using just 21 of lowa’s 55,857 square miles of land for solar PV would provide 10 percent
allowa's electricity needs * There were 3,294 MW of potential solar projects in lowa being studied
for connection to Lhe grid by Lhe regional grid operator Midcontinent Independent System Operator
(MISO) at the end of 20195

Counties may play a role in solar developmenl by reviewing and approving speciflc solar projects
County policies thal guide review and approval need 1o strike a balance between concerns
expressed by county residents and successiul, cosl-efleclive solar development. An ordinance can
be a critical part of achieving a balance and seeing maximum local benelits from solar generation
Solar development offers a number of beneffis to county resldents and the counly itself. These
beneffts include:

= Lease or to Payments to landowners provide long-lerm,

stable streams of revenue

= Property tax revenue to counties. Solar arrays generate properly lax revenue paid lo counlies
that can supporl a range of public beneflts, including roads and bridges, health services,
schools, debt service, and reduced need for revenue from other sources

. tax io ies, Stale law pravides a deflned replacement tax for
electric generating facilities lo ensure similar lax treatment for polenlial competilors within
the state. The replacement tax revenue to counties may be almaost as large as the property lax
revenue.

Clean energy resources. Unlike lossil-fuel power plants, solar arrays do not produce air
pollulants such as sulfur dioxide, nitrogen oxide, greenhouse gases, parliculates, or mercury,
thus reducing acid rain, smog, and public health impacts such as pulmanary and hearl disease
and asthma. Solar arrays also do not use water or praduce water pollution in the process of
generaling electricity or produce hazardous wasle that threalens public health, unlike fossil and
nuclear power plants,

= Local economic development. In 2018, lowa had nearly 850 jobs supporled by ihe solar
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industry.f The U.S. Bureau of Labor Slalistics found in 2012 that solar inslallers are projected 1o be
1he fastest growing job in the United States through 2026, with the position expecled lo grow by
nearly 105 percent during lhat lime span.” There are nearly 100 lowa businesses involved in the
solar energy supply chain.® These jobs are located across the stale in a range of sectors including
manulacluring, inslallation, and aperations and mainlenance

DEFINITION OF TERMS

Like many areas of technalogy and regulation, solar siling lerminalogy uses jargon that is critical
for iocal government ofl cials lo undersiand and dellne in arder to creale a clear ordinance. The list
of terms provided here is not exhaustive, but deflnes many of the terms counlies should consider
adding 1o Llhe deflnitions section ol a solar siling ordinance.

Utllity-Scale Solar Energy System: A solar energy syslem above a certain capacily that is
inlended to produce eleclricily lo sell into Lhe market, nol to directly supply end-use customers
These systems are larger Llhan small-scale residential or business sofar insiallations and many
communily systems, olten covering more land area

Note: If a system is 25 MW or larger, it will need (o oblain a siting certiffcate from the fowa
Utilities Board {IUB) The hearing for the siting cerliffcate will be held in the counly where
construction is ta occur and the counly will be a party to the proceeding. Solar energy systems
smalter than 25 MW do not require a siting certiffcate,

Community Solar: A solar energy sysiem developed by a municipality, ulility, or olher
third party 1hat lypically allows communily members to subscribe o the project. In lowa,
developmenl of communily solar projects is limited lo ulililies at this time

Essement: A legal agreement for the use of property for a specifled purpose

Feeder circuits/lines: A power line or nelwork of lines used as a collection system 1hat carries
energy produced by a salar energy syslem 1o an inlerconnection point like a substation. Feeder
circuits are mast often placed underground

Glare/glint: Light reflecied oll of a surlace.

Interconnectlon: Link between a generator of electricily and Lhe eleclric grid. Interconnection
1ypically requires conneclion via infrastructure such as power lines and a substalion, as well as
a legal agreemenl lor the project Lo be connecled to the grid

Module: An individual unit comprised of mulliple photovollaic (PV) cells, wilh multiple modules
used in a solar energy sysiem

Mountlng: The method of ancharing solar energy syslem modules to ihe ground or a building

Non-participating landowner: Any landowner that has not signed a lease agreement for an
easemenl with the project owner or developer, olten adjacenl lo or near the project

Cawngil
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= Operator: The entily or individual that operates a solar energy system

Owner: The enlity or individual that has ownership over a solar energy syslem

Participating landowner: A landowner who has signed a lease agreement for an easement
with a project cwner.

Residentlal/small-scale solar energy sysiem: A solar energy system lhat is inslalled al a
residence or business lo meel Lhe electric demand at the location, These systems are typically
inlended lo oflsel electricily use for the owner and are not intended to be net generators of
eleclricily.

Solar energy system: A syslem Lhat converls energy from sunlight into electricily or an
addilional energy source such as heat

Substatlon: A facility lhat converls electiicily produced by a generator like a solar energy
syslem 10 a higher vollage, allowing for inlerconnection lo high-vollage transmission lines

System helght: The heighl of a solar energy system, usually referring to ground mounled
systems, Total syslem height is Lhe measurement from the ground Lo the lop of the mounling
or modules associaled with a system. Counlies may also wish to include an additional height
deflnition for ground clearance, or the measuremenl belween the ground and the boltom of
modules or mounling

Transmlsslon lines: Power lines used ta carry eleclricily from colleclion syslems or subslations
over long distances.

BEST PRACTICES OF SOLAR SITING
SITING

& [

OPERATIONS &

MAINENANCE PLANS DECOMISSIONING
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SUMMARY OF BEST PRACTICE RECOMMENDATIONS

Our recommendations [or salar ordinance provisions lo enable responsible solar developmenl and
the benellls that come with it include:

Application and approval process. We recommend that counlies establish a clear

. and well-defllned application process with a set of known application requirements.
Solar projecls should be lrealed either as a permitted use or as a conditional use in
established zoning districts. Il the applicalion and associaled solar development meet
1he clearly identifled condilions, the applicalion and projecl should be approved,

Siting
l - Zonlng districts. Counties should allow lor lhe siling of ulility-scale and community
solar in a variety of districts,

- Site plan and requirements, Part of the applicalion and approval process may
include a ptan describing the projeclin delall as well as a number of site and
struclure requirements. For projects 25 MW or larger, we recommend that the
counly accept the Application for a Cerlillcale, required by the lowa Ulilities Board,
in lieu of a separale county application

Setbacks, Counties should ensure thal selbacks balance mulliple interesls and support
= cost-eflective solar development. Counlies should also provide for waivers for valuntar;
p ¥
reduction in selbacks.

Operations & maintenance plans and land use. To address bolh sharl-term and long-
a term maintenance of a project area, counlies may require an operations and mainlenance

plan and adopti land use requirements.

Infrastructure. Counlies may require a pre-conslruclion plan lor handling potentiat

impacls Lo roads and olher infrastruciure from solar projecl canstruction as well as a
posl-construction review 1o identify impacis and provide lor repairs

Decammissioning. Counties may require a decommissioning plan as part of the
applicalion and approval process to ensure restoration of land ance a projeclis no
longer operaling.

MAJOR PROVISIONS FOR COUNTY SOLAR ORDINANCES

Successful solar siling ordinances will balance Lhe inleresls of the county, project parlicipanls, and
non-participanls while allowing lor cosl-eileclive developmenl. Ordinances can preserve these
inleresls without imposing onerous restrictions. In order lo allow lor successful solar development,
ordinances should rely on eslablished best praclices
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APPLICATION AND APPROVAL PROCESS

lowa Code constrains to some exlent Lhe procedural options available lo counties for consideration
and approval of large-scale solar. The best practices recommended in this section apply pdmarily 10
counties Lhal have adopled zoning and may nol apply 1o counlies withoul zoning

RECOMMENDATIONS:

- Wer that i ing a solar e ffrst adopt an amendment to their
compr Ive plan with a about thelr i for salar In the
county, the beneffts of investments in solar, and the key i around i
solar siting.

« We recommend that county off clals prioritize creating a clear applicatlon and review pracess
with weil-deffned steps and conditlons for approval. This allows a solar developer to clearly
identify ihe application requirements for a salar project which, If met, will result in county
approval of the application. The setback provislons described below would be one of the clear
application i while the iti provisl In this can

slte plan, road use plan, etc))

comprise the balance of those req (e.g.

» Any application fees must not exceed the cost of p ing the ion, i Ing any

required inspection.®

PROCESS

% Clear and well-defined

Permitted or Conditional use
Staff or Zoning Board
of Adjustment approves

lowa code specifles thal zoning ordinances and decisions “shall be made in accordance with a
comprehensive plan_" ' (lowa Code § 335 5) For this reason, we recemmend a counly looking to

COMPREHENSIVE PLAN UPDATE

allracl solar and other renewable energy developmenl firsl adopl an amendment Lo align a counly
comprehensive plan with a county's inlenlions Lo altract such development

lowa
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EXAMPLE: CEDAR COUNTY

“Goal Ill. Encourage lhe crealion and use of alternative and renewable energy sources
Objeclive 1: increase alternative and renewable energy sources in the county.

Strategles: Review and modlfy the zoning ordinance and other relevant county regulalions
as necessary lo remove barriers lo the use of renewable energy systems such as solar, wind,
and geothermal.”

The County should promote the use of renewable and inexhauslible energy sources aver
non-renewable energy sources. . " "

I OPTIONS FOR SITING

Counlies can use various processes to govern solar siting. The iwo most straightforward options
are lo make solar systems a permllled use (also sometimes called an “allowed” or “principal” use)
in speciflc zones or designallng solar syslems as a conditional use (also called a “speclal use”™ or
“special exception”). In lhe case of a condilional use, supervisors should deflne the condilions that
the project must meet to be approved

Solor as a Permitled Use

IF a county ordinance designates solar as a permilied use, counly stall reviews projects io determine
compliance with obJective ordinance requirements. Counly stall would be able 1o determine abjective
requirements, such as whelher a project meets required selbacks, but would not be able 1o decide on
subjective requirements such as whelher a particular project “fIts the area.” If lhe project complles with
the ordinance, it can move forward, County slafl lypically Issue a building or zoning permit under Lhis
approach

Solor as a Conditional Use

The term “condillonal use” in a zoning code usually means Lhal a use may be allowed or permitted

in a specilled dislrict {or districls) on the condilion that cerlaln requiremenls are met. Conditional

use permilling decisions Ylepend on the applicant's compllance with the standards specifled in the
zoning code as conditions for permil approval. These conditions may be more subjective but the
declsion crilerta must be Included in the ordinance. Condilional uses can only be permitted subject
1o review and approval of a counly zoning board of adjuslment (ZBA) after a public hearing. The ZBA
should base Its decislon on evidence presenled in the public hearing and evaluale the project based
on the project’s compllance wilh the condilions in the ordinance. If lhe conditions are met, the permit
should be Issued.

Uses permilted on this basis are generally those that a county considers not generally adverse lo the
public interest, but requiring some speclal review and precaullons as well as an opporlunity for public
input

lowo
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= For projects 26 MW or larger, we recommend that the county accept the Application for a
Certlffcate, required by the lowa Utllitles Board, In lleu of a separate county applicatlon.

GENERAL REQUIREMENTS

Counly ordinances may include a number of site and siructure requirements, many of which are
discussed in further delail within this document. Some counties may ask for this informalion as parl
of a “site plan” llems required in an applicalion for a utillty-scale solar energy system may include:

1) Name of applicant.
2) Name of lhe projecl owner.

3) Description of the prajecl — number of modules, manufacturer, mounting type, system
heighl, system capaclty, tolal land area covered by the syslem, and information about
assoclated facillties llke substations, feeder lines, ballery slorage, elc

4} Legal description of the properly where Lhe solar energy system will be located
5) Map of Lhe project location and ihe surrounding area

8) A decommissioning plan oullining the process for syslem removal—including individual
modules and mounting—and property restorallon before an easement is returned to a
landowner.

7) Evidence of a power purchase agreement or Interconnection applicatlon for the project

8) Consullation wilh or notifications from relevant slale and federal agencles showing ithe
project will not be a hazard to wlildlife, communicatlons, alr trall ¢, etc,

9) Dacumenlation of easement locations acquired lor solar energy syslems and assoclated fadllilles
Because Lhe IUB requires similar types of information as part of the Generating Cerliflcate

applicalion process, we recommend Lhat for projecls above 25 MW, counties accept the informalion
submilled in such an applicalion to Lhe IUB in lieu of a separale application 1o avold duplication

&=m SETBACKS
RECOMMENDATIONS:

« Property line setbacks should not excead 50 feet; from pled should
stay within a range of 100 to 200 feet.

Countles should include walver provislons allowlng for the county to walve the mandated
setback dlstance with the consent of the par and praperty
owner.

No setbacks should be required If a property line is shared by two parilcipating landowners.
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Counlles may wish to requlre the filing of Ilems such as site plans, road use agreements, and
decommissioning plans as conditlons lor approval. These are described in more detail below.

If a county opls for condMional use permitting through Lhe ZBA, we recommend providing applicants
wilh the opporlunity for a preliminary review and pre-application process. lowa law provides that
appeals of a final decision of the ZBA go to court for review.? Allowing for prellminary review and a
pre-application process helps provide applicanls with a more predictable process and can minimize
the potentlal for iIme-consuming or expensive judicial review,

For projecis Lhal are 25 MW or larger, the counly has Lhe opportunily 1o stale whether ihe solar
energy system meels lhe counly zoning requirements, as a designated parly to the lowa Utllities
Board's public hearing held In ithe counly as a parl of the single hearing siting process required
under section 476A 11 of the lowa Code

DESIGNATING ZONING DISTRICTS FOR SOLAR

Counties may altow siting of utility-scale solar in a variety of dislricls. An easy place to siart lor solar
development in zoning districts would generally be designating business, commercial, industrial, and
agricullural districls as eligible for utility-scale projecls. Afler seeing development in one or more of
these districls, addilional dislricts could be consldered

Smaller-scale or communily solar may be appropriate In more types of zoning districls, including
thase within or close to residential neighborhoods. This Is especially appropriate if participants In the
communily solar profect live in those dlstricts.

EXAMPLES OF DISTRICTS WHERE IOWA COUNTIES WITH ZONING ALLOW
SOLAR DEVELOPMENT:

Linn County: Agricullural District, Highway Commercial District, General Commercial
District, Industrial District, Critical Nalural Resources District

Clinton County: Prime Agricultural Dislrict, Agricullural - Recrealion District, Highway
Commercial District, Rural Support Commercial District, Limited Indusirial Dislrict, General
Industrial Dislrict

Louisa County: Agricullural District, Business Districl, Industrial District
APPLICATION REQUIREMENTS

RECOMMENDATIONS:

« Project applicallons should provide essential Informatlon to county boards and zoning
off clats. While some may be Ired at the time of , off clals may
wish to allow to submit at a later date.
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Counties may chaose to put Into place setbacks, which specify the required distance of lhe project
from homes, roads or existing righls-of-way, properly lines, and olher locations. Unlike selbacks for
wind turblnes, which are Intended to address rare but dangerous scenarios such as turbine collapse,
there are no salety concerns thal poinl to the necesslty of a speciflc setback requirement for solar
facililies Before putling setbacks inlo place, counlles should consider ihe issues that a selback is
meant lo address and whether there is a separate project requirement ihal may betler address it
While some level of selback may be appropriate, ofl cials should carefully consider seilback distances
and the limils they may place on luture development.

Many counties require solar inslallalions to lollow lhe same setback requirements {from properly
lines and rights of way) as olher slructures in the zoning district where they are localed. Some
counlies op for prescribed selback disiances [rom property lines and occupied struclures

SETBACKS FROM RESIDENCES AND PROPERTY LINES

Some counlies require speciflc setback distances between the solar system and properly lines of
occupled resldences

According 1o our research, a 50 foot properly line setback Is included in @ number of ordinances
from lowa's neighboring slates. A 100 1o 200 (ool selback for resldentiat dwellings is also common,
wilh some ordinances al 100 feet, some al 150 feel and some at 200 feel. These distances seem
workable for developers, parlici| . and nonparti

Utilily-scale solar energy systems are likely to be siled in zones where residential dwellings are
uncommon but may occur (agriculture, industrial, commercial). Counties can adopt an occupied
slructure seiback that both reflects lhe needs and local characleristics of lhese zones and

stays wilhin the 100 1o 200 fool range. There Is no justification for larger setbacks from a salely
perspective and larger selback distances would unnecessarlly limit solar developmenl in a county.

We recommend Lhal properly line selbacks do not exceed 50 feel from a properly line and stay
within a range of 100 1o 200 feel from an occupied residence.

SETBACKS BASED ON ZONING DISTRICT

Allhough we recommend countles adopt specific setback distances for solar systems, counlies
could also choose to follow Lhe minimum setback requirements of the zoning distrlct where they are
localed, simllar 1o Linn and Clinton Counlles.

Since struclures or vegelatlon on nelighboring properlles may cast shadows anlo a solar system,
causing a decline in solar panel efl ciency, Linn Counly recommends greater selbacks in lieu of a
“solar access agreement.” These agreements are discussed In furlher delall laler in this document
Community solar projects may be appropriate in more types of zoning dislricts, Including those in

or closer lor neigt P y Il particlpants in communily solar llve in those
districts. For this reason, counties should cansider uslng the selback requirements of Lhe zoning area
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where the projecl is localed lo govern the solar facillty Further consideralions lor community solar
projecls are discussed later in this guide.

SHARED PROPERTY LINES

‘When a solar array is buill acrass Lhe property line of iwo particlpating landowners, no properly line
selback is required In Loulsa Counly: ™
[Solar Farm Energy Syslems] to be buill on more than ane parcel and parcels are abulting, a
zero (0) side or rear selback shall be permitled 1o (he property line in common wilh Lhe abutling
parcel(s)
In the case thal a properly line is shared by iwo participating landowners, a setback serves no
purpose so we recommend this as a best practice.

RIGHTS OF WAY

A caunly may require a speciftc setback distance from a roadway. In counties with zoning, we
recommend using the righl of way selback standards for principal or accessory use structures
specillc to the zoning dislricl where Lhe project is localed. In counties wilhoul zoning, we recommend
consultation wilh right-of-way operalors to ensure Lhat projects do nol disrupl current or planned use.

WAIVERS OR NEGOTIATED SETBACKS

Waivers are an imporlant iool 1o Improve flexibility and allow for the polential for addilional land area
to bacome available for solar development. | lowever, providing a waiver is nol o substitute for a
selback policy lhat can enable cost-eflective solar developmenl

Louisa Counly allows for writlen waiver agreements lo be execuled pursuant to the speciflc
requirements sel forih in the ordinance along wilh approval by the Zoning Board of Adjusiment

We recommend thal counties allow for a waiver of lhe mandated seiback disiance with lhe consent
of the parlicipating landowner and adjacent property owner.

ADDITIONAL SITING STANDARDS
RECOMMENDATIONS:
+ Countiles should carefuily consider whether slte and structure provisions sre unnecessarlly
restrictlve,
+ Countiles should allow for and encourage the project operator or owner to Invest in fencing
that facllitates movement of wlldlife and pollinators,
- Solar access ag
guide thelr process.

should be by using lowa Code § 564A.1 to
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1herefore we do not recommend thal counlies sel lheir own fence heighl requirements.

Speciflc lypes of fencing may be desirable for reducing impacis 1o wildlife or fimiling aesthetic
concerns related to a project. For example, deer fencing may be less visually obtrusive while also
allowing for wildlife and pollinalors to move through a projecl area. This praclice could soon be
deployed in lowa, as the developers of a large solar projecl in Howard Counly have proposed to
surround the project area with deer fencing ™

County requirements for fencing should be limiled because the NEC covers thls requirement.
However, we do recommend that counties allow for or encourage the project operator or owner 1o
invest in fencing Lhat facllitates movement ol wildllfe and pollinators.

HEIGHT RESTRICTIONS
The height of solar arrays is typically measured by Lhe maximum tilt of the panels

In some counlies where large-scale solar is a permitted use, the height reslrictions of solar arrays
match the zoning district where Lhey are located. Counties may also choose to set speciflc height
limitations for solar systems. Counlies could consider allowing for less slringent height restrictions
il coupled with longer setbacks [rom neighboring properties. An example is adding two feet lo the
selback dislance for each additional fool of height "

Itis important that counties do not set overly reslrictive helght limitations given ongoing research
inlo potential agricullural co-uses of solar project areas such as livestock grazing and planiing
undernealh panels. There are also no compelling safety reasons for height restricllons

SOLAR ACCESS SPACE AND AGREEMENTS

Since solar panel performance relies on the amount of sunlight collecled, counties may cansider how
improvements or new vegetalive plantings on nelghboring properties could cast shadows anio salar
arrays Developers may want an assurance of continued fulure access lo sunlighl to ensure projecl
success over the 25 1o 40 year life expeclancy.

There are several lowa stalulory provisions Lhat address access 1o solar energy and are intended

to “facililale the orderly development and use of solar energy” % lowa Code encourages voluniary
solar access easemenls and sets oul requirements for easementls to prolect solar access. The Code
also authorizes city councils and counly boards of supervisars to establish solar access regulalory
boards {or authorize certain existing boards for Lhis purpose)

These regulatory boards have the power to granl solar access easemenls 1o properlies hosling
solar prajects in order lo protect access Lo solar energy. The code allows public bodies to include
provisions lhat would compensale the owner of the solar project if shade interferes wilh the project
andfor that would compensate the owner of the easement lor maintaining the easement space.?

Linn County’s ordinance provides [or a “solar access agreement” process which is deflned as a

[
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» Countles should require approprlate safety warnings and signage at solar facliitles.

County ol cials should carefully consider whether slte and slructure provisions are unnecessarily
restrictive. Well-eslablished solar zoning guldes describe the importance of avoiding inadvertent
obslacles in an ordinance's major provisions:

From the American Planning Assacialion (APA}: "Even in cases where zoning codes

explicilly address solar energy syslems, sublle barriers such as heighl reslricllons, lol
coverage limilalions, and setback, screening, landscaping, and utilily requirements may

slill impede solar developmenl.” *®

From the Great Plains Inslitute (GPI: “Limil regulalory barriers Lo developing solar resources
Ensure lhal access Lo solar resources is nol unduly limited by height, selback, or coverage
standards, recognizing 1he distinct design and funclion of solar lechnologies and land uses "

FENCING

To prolect the solar array and 1o provide for safely by prevenling entry into a project area, countles
may require fencing around the solar array. Both Clinton and Linn Counlies use the same language lo
address fencing requirements:

A security fence musl be inslalied ajong all exterior sides of lhe utilily scale solar inslallalion
and be equipped wilth a minimum of one gale and locking mechanism on Lhe primary access
side, Securily fences, gates and warning signs must be maintained in good candition unlil the
ulility scale splar installalion is dismanlled and removed from the site.”

Praoject developers are requlired 1o follow the specillc fencing requirements of the National Eleclrical
Code {NEC}, which is updaled every three years. Currenily, lhe NEC requires a seven fool tall lence;
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“recorded easement which provides conlinued access to incident sunlight necessary 1o operale a
solar collecior.” 22

We recommend counlles allow for solar access agreements using lowa Code § 564A.1 to guide
thelr process.

SAFETY AND SIGNAGE

Projecls may be required to past signs that clearly feature the name, address, emergency contact
information for the operalor, and warnings. Safety requirements typically include clear safety notices
lo the public, such as high vollage warnings. Louisa County requires ihe following guidance on
signage in ils ordinance:
[Solar Farm Energy Systems) shall provide Ihe following al all locked entrances:

1} A visible “High Voltage” warning sign:

2) Name(s) and phone number(s} for Lhe eleclric ulilily provider;

3) Name(s) and phone number(s} for the sile operalor;

4) The facilily's 91 address. GPS coordinates, and,

5} A lock hox with keys as needed *

These requirements are an appropriale besi praclice.

OPERATIONS AND MAINTENANCE PLANNING
RECOMMENDATIONS:

« Countles should adopt an op i and plan i to avold
Impacts on the surrounding land, water, and neighbors.

« We les to | quiring natlve to bolster wildilfe, soll, and
water quallty beneffts.

Solar projects are expected to be in operation for al least several decades. To address bolh
short-term and long-term maintenance of a project area, counties may require an operations and
maintenance plan as parl of the application process. Both Clinton County and Linn County address
the same elements in the required operations and maintenance plan:

+ Soil erosion and sediment contral

« Stormwaler managemenl

« Ground cover and bufler areas

« Cleaning chemicals and solvents

» Mainlenance, repair, or replacement of facllity

In order Lo monilor compliance with mainlenance requirements, Louisa County requires access 1o a
project sile:
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The Zaning/Building Adminisirator and any necessary personnel may enter any properly for
which a special use or building permit has been issued under Lhis ordinance to conduct an
inspeciion to delermine whelher ihe conditions slated in the permit have been mel as specifled
by stalute, ordinance and code. Failure {o provide access shall be deemed a violation of this
ordinance

NATIVE VEGETATION MANAGEMENT AND GROUND COVER

Utility-scale solar project sites often occupy mulliple acres of land and are projected to cover three
milllon acres across 1he natlon by 2030. To produce 10 percent of lowa's eleclricily from solar energy,
13,440 acres would need lo be occupied by solar arrays, or 0.04 percent of all of lowa's farmiand.
This oflers an opporlunily for projecl owners lo a 1t 1o envir

e ip by ing native ion on Lhelr solar project site(s). Investing in this practice
will create habilat for a varlety of at-risk pollinators, including honey bees, bumblebees, and monarch
butterflles. For lacal ofl cials considering the creation of a solar ordinance, this secllon explores a
variely of conslderations thal can inform sound policy.

Historically, there were 28 million acres of nalive prairie across lhe stale of lowa; there is less than

one-tenlh of one percent of thal nalive prairle remalning Investments In native vegetatlon on solar
project siles can also help reslore habitat for wildlife like ring-necked pheasants, quails, and other

grassland birds such as the dickcissel or lhe sedge wren.

Native prairie plants at the Chisago Solar Site, Chisago Counly, Minnesota, August 2018. Photo credit to Dennis
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Meanwhile, other important environmental outcomes are also achieved through planling nalive
perennial vegetation such as Improved soil health and water quality and carbon sequeslration.
Imporlantly, the deep raot syslems of nalive vegetation can penelrate the soll surface as deep as 15
feel, allowlng for Increased sail structure and denilriflcalion of water. Improving soll health and water
qualily also provides developers with Lhe praclical beneflts of meeling slormwater drainage permit
requirements and reducing erosion on proecl siles

After considering the p: posllive envir Linn County included a requirement
within their solar ordinance to estabilsh perennial vegelated ground cover:

Ground cover and buller areas. Ground around and under solar arrays and in project sile bufler
areas shall be planled and mainlained in perennial vegetated ground cover, and meet lhe
following standards:

1) Top soils shall not be removed during development, unless parl of a remediation eflorl

2) Soils shall be planied and maintained in perennial vegelation lo prevent erosion,
manage run ofl and build soil. Seeds should include a mix of grasses and wildflowers,
ideally native to the region of Ihe project site that will result in a short slalure prairie wilh a
diversily of forbs or flowering plants thal bloom throughout the growing season. Blooming
shrubs may be used in bufler areas as appropriale for visual screening

3) Seed mixes and maintenance praclices should be consistent with recommendations
made by qualifled nalural resource professionals such as those irom 1he deparlment
of natural resources, counly soil and water canservation service, or natural resource
conservation service.

4) Pianl material must not have been treated wilh syslemic inseclicides, particularly
neaniconlinoids 2*

The beneflts of eslablishing even small areas of nallve vegetalion have been proven (o signiflcanlly
improve pollinator and wildlife populatlons while helping developers malntaln storm water permilting
requirements, reduce erosion, and mitigate land use concerns, However, there are many imporiant
consideratlons for developers who wish lo install native vegetation on thelr solar praject skie.

While lhese recommendalions will not Lyplcally be included In an ordinance, county ofl cials should
educate themselves on the opilons avallable 1o developers and the factors that influence developer
implementation. We have Included a short primer on those issues as an Appendix to this document
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% INFRASTRUCTURE AND ROAD USE AGREEMENTS

RECOMMENDATION:

» Countles should put a process In place for and before
construction begins.

Solar construclion crews will utllize roads in and out of a project slte. Counties shoutd have a lesser
expectation of road impacls from solar developmenl compared lo wind development. To address
potenllal impacls io public infrasiructure, counties may adopt a road use plan

Louisa County has adopted Lhe following requirements for a road use agreement:

Road Use Agreemenls All routes on counly roads thal will be used for the construction and
mainlenance purposes shall be identilled on the sile plan. All routes for either ingress or

egress shall be shown. The solar farm developer musi complele and provide a preconsiruclion
baseline survey to delermine exisling road condilions for assessing polential fulure damage
due lo development relaled Irail ¢ The developer shall provide a road repair plan to ameliorale
any and all damage, insiallalion, or replacement of roads lhal mighl be required by Llhe
developer. The developer shall provide a letter of credit or surely bond in an amounl and form
approved by the appropriate highway authorily(s) ofl cials when warranled The provision of this
subsection shall be subjecl to Lthe approval of lhe Louisa County Engineer.?®

We recommend putling a process In place belore conslruction begins Lhat helps clarify for all parties
what specific Impacls a developer will be held responsible for and what sleps must be taken to
miligale polential damage to roads and olher Infraslruciure.

DECOMMISSIONING AND SITE RESTORATION
RECOMMENDATIONS:
= Planning for the of Is a prudent step for a county ordinance.
We that require a d plan which deffnes the obligations

of the project developer to remove the solar array and restore the land when the project will
no longer be used.

» Countles should require the project developer/owner to notlify the county of thelr Intent to
stop using the facliity and that should be the trigger for decommissloning to begin.

Solar ordinances often include a provision requiring the projecl owner 1o lake responsibllily for and
bear Lhe cosls of decommissioning al the end of a solar prajecl's life. These provislons ensure the
county and landowners do not bear Lhe cost of removing solar arrays

Solar panels typically come wilh a 20 lo 25 year warranty and could be usefut for up lo 40 years
Depending on the lenglh of a landholder lease, or with a lease extenslon, projects could be refltted

Towg

OWA SOLAR SITING RESOURCE GUIDE: A ROADMAP FOR COUNTIES

with new panels once paneis have reached their useful life. A county ordinance should include a
notice requirement staling thal once a developerfowner has determined lhal the facility will no longer
be used, lhe developer/owner must notlfy the counly of the intenl to slop using lhe facillly and to
decommission Lhe facilily in accordance with the agreed-upon decommissioning plan

We do not recommend thal countles sel a Ume limit for automalic decommissloning, such as no
produclion for one (1) year, because as renewable penetration increases some renewable facilities may
be used only as “peaker” facllilles on days of exiremely high electricity demand. Jusi because a (acllity
is nol producing eleclricity does nol mean It Is nol being used as a back-up resource by the utllity.

The following decommisslioning exampte is from Linn Counly:

Decommissioning and site reclamation plan

a The appllcation must include a decommissioning plan thal describes the anlicipated

life of the utility scale solar installation; lhe anlicipated manner in which the project will be
decommissioned; the anlicipated site restoralion aclions; the eslimated decommissianing cosls
in current dollars; and the method for ensuring Lhal funds will be available for decommissioning
and restoration

b The applicant shall provide Lhe basis for eslimales of net costs for decommissioning the
sile {decommissioning cosls less salvage value) The cost basis shall Include a mechanism lor
calculaling adjusted costs over the life of Lhe project
¢ Resloration or reclamation actlvities shall include, bul nal be limited 1o, the following
1 Resloration of the pre-construclion surface grade and soil proflle after removal of
slructures, equipmenl, graveled areas and access roads,
2, Re-vegetallon of restored soil areas with crops, nalive seed mixes, plant species
suilable o lhe area, consistenl with the counly’s weed control plan
3. For any part of the energy project on leased properly, lhe plan may incarporate
agreemenlts with the landowner regarding leaving access roads, fences, gales or
repurposed buildings in place or regarding restoralion of agriculiural crops or forest
resource land Any use of remaining struclures must be in conformance with the
regulalions in eflect al that lime.

OTHER CONSIDERATIONS

NOISE

Inverlers, the equipment thal convert direct current {DC) eleclricily Inlo alternaling current {AC)
electrlcity, can produce a soft sound during the daylime when Lhe solar array is producing energy.
Noticeable nolse Is not a common or expected Impact and any noise should be imperceptible 1o

- A Towa
ST A " 0 CUNTER for )
RURAL ATTAIRS pUchmEnto TR AL ATEATIGS Enviranmenial

Council Counehl




JOWA SOLAR SITING RESOURCE GUIDE A ROADMAP FOR COUNTIES

neighboring properlies even without specillc noise provisions.

We do not recommend adding siandards for noise. Minimum selback requirements shoutd
sufl clently address these Issues wilhoul adding speclilc, separate provisions for noise.

SCREENING

Some counties have chosen to adopt screening requirements in conjunction wilh selbacks. Counties
should consider if screening requirements would be arbilrary and what, il any, other uses currently
require screening. According 1o the National Renewable Energy Laboratory (NREL):
While aesthelic requirementls are appropriate for hisloric dislricls, requiring solar energy
syslems 1o be screened [rom public view adds cosls, can cause shading, and may prevent
many inslallalions.?”

We do not recommend ihat counties adopt ing provisi or requi s

GLARE

The American Planning Assoclation advises that “[sjome residenis may express concerns that
glare from solar collectors will be either a public or private nuisance. However, because they are
conslructed of dark-colored materials and covered with anti-refllective coalings, new solar PV and
thermal systems typically reflect as lillle as 2 percent of incoming sunlight " 2

Similarly, a summary of research from the Nalional Energy Research Laboratory stales, "Local
objections to propoesed solar photovollale {PV) installations somelimes include concerns that

1he modules will cause glare ihat could impact neighbors or avialion. Research on Lhls subject
demonsirales that PV modules exhibil less glare than windows and waler. Solar PV modules are
specillcally designed to reduce refleclion, as any reflecled light cannot be converted into eleclricity.
PV modules have been insialled wilhout incident at many airports,”2°

Given how solar panels are consiructed, glare or reflected light is not typically a major issue.
Counties wishing 10 address his low-risk polenlial impact can include a provision in their ordinance,
such as Clinlon County and Linn Counly have:

All solar panels musl be constructed lo minimize glare or reflleclion onlo adjacent
properlies and adjacent roadways and musl nolinterfere wilh lrall ¢, including air trafl ¢,
or create a salely hazard 302

We do not recommend glare provisions in a solar ordinance. However, local or federal aulhorilies
may require a glare study that shows the potenlial impact o the surrounding area, particularly on
infraslruclure like airporls and roadways. For example, the Federal Aviation Adminisiralion (FAA}

required the Cily of Ames 1o conduct a glare sludy for its communily solar project as a result of ils
proximity to an airport. If the study indicales that there is potenlial for glare, a project developer
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should submil a mitlgation plan for glare produced by a sysiem. Such a study wilh recommended
miligatlon is preferable to a blankel screening requirement for solar, which adds unnecessary upfront
and ongoing expense

PRIME FARMLAND

As the development of large-scale solar generalion becomes more common, land taken out of produclion
can increase concerns over the impact lo prime farmland To produce 10 percent of lowa’s electricity from
solar energy, 13,440 acres would need to be occupied by solar arrays, or just 0,04 percent of all of lowa’s
farmland.

While the placement of solar panels may limit agriculiural uses for prime farmland, the construction
and operation of a solar energy system Llypically has less impacl than olher forms of development
such as residentlal or commercial developmenl. Once a system has been decommissloned and
removed, farmland can be returned to an agricultural use with minimal reclamation County ofl cials
should consider the polential for combining solar energy systems wilk other uses that may benefli
agricullural operalions, such as creating shade for livestock or habilat for pollinators and other
wildiife.

We do nol recommend any provisions thal prohibil solar as a use on prime farmland, If a counly already
has a provision that prohiblls cerlain uses on designated prime farmland, they may consider adding
solar as an acceplable use, especially in conjunction with an additional use like lhe crealion ol nalive
prairie ar habitat
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CONCLUSION

For counlies considering an ordinance for utility-scale solar, a well-drafted and balanced solar siting
ordinance is important. Our review of county ordinances across lowa and neighboring stales shows
Lhat counlies can adopt workable ordinances that enable successful sotar development. We have
nol identilled a single model ordinance in any particular county ihat we recommend in lotal. Instead,
we have identifled lhe strongest parls of diflerenl ordinances to include in this paper. Mast county
ordinances have additional provisions in the adopled ordinances. We have focused on lhe major
provisions crilical Lo the success of an ordinance

While counties can aliracl solar development withaut adopting a speciflc ordinance, we belleve

the clarity and predictabilily thal comes from a solar ordinance can be beneflcial for Lhe county, its
residents, and solar developers.
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A CLOSER LOOK: BEST PRACTICES FOR COMMUNITY SOLAR

Communily solar is a unique model that oflen involves the consiruclion of a solar array Lhal is much
larger than small-scale or residential solar. Although some states allow for independent development
of communily solar projects by privale industry, cilies, and nonproflls, such projecis cannol curcenily
be developed in lowa, Community solar in lowa can onfy be developed by or for utililies, inciuding
municipal utililies

Typically, communily solar projects incorporale methods for community members 1o participate in the
project in some way lhrough a mechanism such as an invesimenl or subscription with the benellits of the
project passed along lo subscribers. Some consideratiaons for communily sofar projecls are lisled below.

City of Cedar Falls community solor project. Phato courtesy of Cody Smith, Center for Rural Affairs

Land selection is key for ground-mounted solar

- Land already owned by Lhe project developer, owner, or ofl-take customer is preferable, as it
eliminales Lhe need lor new easements and may miligate several siling issues.

« Several laclors contribule Lo cost efl ciency when considering a community solar project:
« Proximily to high intensily energy users
« Strong local demand for electricity, especially produced from renewable resources

+ Access lo the electric grid, allowing for inlerconnection without building substantial
new infrastructure.
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= The lype of sile also conlribules 1o cost efl ciency over Lhe long-term—a square or reclangular
parcel of land and in-line set-up helps slreamline ongoing management like mowing and system
mainlenance.

= Siles should also have easy access, wilh limited surrounding development or vegetalian that may
shade a solar energy system

= Sites should also ideally allow for expansion of a projectil demand lrom consumers increases
over time.
« Example:
- The Cily of Ames will sile lheir projecl on a parcel of land already owned by the City that
was being leased for farmland
« The City of Cedar Falls community solar project currenlly occupies eight acres of
previously undeveloped cily properly.

Alternatives fo ground-mounted solar

+ Large rooflops such as those on manufacturing lacililies or big box relailers may be polential
sites for community solar projecis. These sites reduce land acquisilion concerns associated
with selecling a site for a ground-mounted solar system while providing the hosl with some
publicity lor pariicipating

» Siting projects in parking lois in the lorm of a syslem mounied on canopies lhal also oflers
shade is possible, but there are liability concerns around falling ice damaging vehicles during
Ihie winter months.

Commumity involvement in site selection 1s cruciof
= A robusl cost-beneflt analysis is recommended prior 1o proposing a community solar project.

« Ofl cials should be sure lo engage with a wide range of slakeholders to determine il Lhere are
olher plans for a selected sile or the surrounding area that may impacl a future solar energy
syslem

« Once a project has been proposed, ihere should be opporiunilies provided for communily

members 1o allend meetings or open houses Lhat allow Ihem 1o learn more about lhe project
and ask questions.

Development and project ownership

« Leasing cily land lo a private developer and entering inlo a Power Purchase Agreement can
reduce project cosls by allowing the developer to lake advantage ol lederal and state lax
credils

If a municipal ulilily is seeking a privale developer for a community solar project, there should
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be a lransparent bidding process. Information that may be required in a bid includes:

- Price and lerm for a power purchase agreement belween the develaper and the municipal
utility.

Estimate of annual electricity production,
- Performance history lor ihe equipment that will be used in a similar environment

« Project timeline that lays out anlicipated start and completion dates for consiruction as
well as an in-service date for the syslem

Previous experience developing similar projects,

Example: Bolh Cedar Falls and Ames leased lheir land to a privale developer al lillle to no
cosl and allowed them to construct the solar larm so the developer could take advantage
of the 30% lederal investment tax credit, as municipatities are ineligible Both cities intend
(o buy back the projecl at some point

+ A competitive and transparent bidding process is importani for project success.

Example: The Cily of Ames included all submitled bids in their report to the cily council
Their developer seleclion was based on Lhe following criteria:

« Price ol a 25-year Power Purchase Agreement and eslimaied projeci buyout cosis,
+ Annual production estimales

« Annual performance eslimates.

- Performance hislory and reliabilily of the equipment specilled for Lhis project in
similar environments
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« Slrength and experience of lhe developer's project team and proven expertise af the
project team

System and component product warranties.

Developer's propased project llnancing capabilily and structure

Projecl schedule

Experience wilh building at or near an airpori location

Notably, Lhe federal investment 1ax credit began a gradual phase-out in 2020,
dropping to 26 percent

Adding consumer vaiue
Projecis may be designed to allow consumers lo invest in a communily project in various ways:

+ Many community projecls ofler "shares” that residents can purchase These iypically act as a
subscription in the project, paid lhrough an additional charge on a monlhly eleclric bill. In some
cases, subscribers are credited an amount delermined by the utility lor energy produced by Lhe
project during ihe given period

i. The rale associaled with a share should be devised in a iransparent manner, clearly
demonslraling lhe method used 10 determine ihe 1otal cosl lo consumers,

ii. Example: The cily of Ames charges a $300 cost for a cansumer subscriplion, or “power
pack,” which is a subscription to one-half of one panel for 20 years. The power packs are
expected 10 return average monihly credits of $1to $2 for the duration of the 20-year
contracl Payback is predicled to take anywhere between 16 and 18 years.

In olher models, consumers are allowed to purchase and own panels that are parl of the
communily solar systems
i. This oplion may allow lor consumers 1o access available 1ax credits while investing in a
communily project, olten paying a monthly maintenance fee for upkeep of lhe panel{s}
ii. In some cases, consumers ihal choose this oplion may be credited lor the full production
of lheir panel{s) as though they were localed behind their electric melering, as is the case
with net melered residential solar.

Community projects often fealure a means of unsubscribing or selling back shares/panel(s}
This often reduces anxiety associaled wilh subscribing 1o a project, as residenls are nol tied to
a subscriplion if they choose lo mave lo a dillerent area

CILNTTR
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APPENDIX: NATIVE VEGETATION MANAGEMENT FOR SOLAR -
ADDITIONAL CONSIDERATIONS

Across lhe U S, the solar industry Is booming. Solar praject sites oflen occupy several acres of land
and are prolected to cover lhree million acres by 2030 To produce 10 percent of lowa’s electricity
from solar energy, 13,440 acres would need to be accupied by solar arrays—ollering an opporiunily

for project owners lo demonslrate their commilment to environmental siewardship."
While the full detall included below may not be appropriate for inclusion in a solar ardinance, we
hope it can serve 1o inform pollcymak about the di per conslderatlons which accompany lhe

adoptlon of native vegetation on solar project siles
INCREASING PROIJECT VALUE:

In addilion to providing habital for wildlife and p i in native 1 on solar
project siles provide ancillary beneflts such as Improved soll health and waler quality, while also
sequeslering carbon,

PLANNING, COST, AND SEEDING:

Pranning

Planning at leasl one year before lhe seed goes into Lhe ground Is recommended. This provides
adequale lime to reach out for technical asslstance, review and select a sile, delermine the exisling
dominanl vegetalion {if any}, conduct two or more herbicide applicalions 10 suppress exisling
vegetatlon if needed, and gather quotes for a native seed mix."

Cost

When considering lotal project cosl, the key varlable Is the number of acres Lhat will be eslablished
Depending on project size, diflerent management approaches may be necessary ™ Per acre in lowa,
$500-$1,000 is a reasonable range for most projects.”

Best practice: Include natlve vegetation in the inillal planning process of a projecl Incorporating Lhis
desired outcome Inlo the process will allow for a holislic considerallon of all faclors Including soil
characleristics, construction, management, eslablishment, and more

Seeding

Timing Is key lo success—frost-seeding between November 1and June 1is ideal for maximum
germination and ensuring stand establishment through a full growing season."¥" Augusl and lale
summer plantings should be avolded as a stand won'l have enough time Lo eslablish before cold
temperatures. To eslablish the needed fIrm seedbed, conventional methods include discing at least
twlce and cultipacking, although this is dependenl upon the condillons of each site" Seeding
methods Inctude broadcast, drill, and hand-broadcasl techniques. Native grass seeds need good
seed-to-soll contact and should be planted no deeper than %" in the soll. Ideally, nalive prairle seeds
should rest on top of Lhe soil.
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Best practice: A site may lake time Lo establish aesthelic native vegetatlon Signage that says
“Pollinalor habitat in progress” can mitlgate public concern. Keep in mind that each seedbed is
diflerent and may nol need discing or plowing—lhese decisions should be made In consultation with
a conservation professlonal lo review site-speciflc infarmalion such as exisling vegelatlon, molsiure
levels, and soll lype

MANAGEMENT AND CONSTRUCTION:

Construction

Belng flexible when It comes Lo the helght of a solar energy system Is Important for project success
A seed mix should Include planls Lhat don't reach a peak helght thal could shade the low, lited
edge of ground-mounted solar energy syslems unless developers plan lo use straleglc mowing or
livestack grazing {l.e. sheep) to avoid Inlerfering wilh project efl clency.

Best pracilce: Allhough projecl managers may have lo slrip-mow to maintain project efl ctency,
ILIs Important to remember that 1aller native vegetalion provides belter habilat for wildlife and
pollinators. Striking a balance belween quality and height can equalize cost

Management
Year ane: Regutar mowing {ihree 1o four limes) durlng the first growing season prevenls weeds from

shading out seedlings and going Lo seed. The {Irst mowIng should be al a height of four to six Inches
soon afler seeding; Lhe next lwo mowlIngs should be at a helght no less than eight inches.

Year two: With a success(ul planting, years subsequenl lo establishmenl provide the oppartunity
for less maintenance, needing only an occaslonal disturbance and limiled mowing to encourage
desirable specles.*

Years three and four: Mowing and baling Lhe plant resldue approximalely every lhree years Is the
prelerred managemenl optlon for solar project sltes *

Timing impacts wildiife and pollinators

Alter year two, avold or minimize mowing belween April 1 and August 1to minimize impacls during
the nesling season of upland birds such as pheasants and quail. Delaying mowing 1o lale September
facilllates a more welcoming habitat for migraling pollinalors such as monarch buliterllies, as the
highest populallon of Monarch eggs is often found on milkweed plants In late July and early August.
* Spot mowing and/or herbicide application could be used during this perlod If necessary 10 control
invaslve plants

Best practice: Every sile is unique and all timelines should be adjusled to the needs of a projecl.
Experts suggest evaluating the ratio of natlve specles to weeds and Invasive vegelation before
making mowlng and other mar d W natlve ion is siruggling to establish a
slrong sland, mowing is llkely necessary; if Lhe opposile Is occurring, mowing may not be In a site’s
best interest

lows
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SELECTING A SEED MIX:

The height of the solar panels is a primary consideration when selecting a seed mix. Other factors
Include project locatlon, soll type and moisture, the species of vegelalion that are native to the area,
planned management of the site, and mare. Conslder which desired outcomes the natlve vegetalion
is Intended to achleve such as providing wildiife habilat, increasing pollinator populallons, or
reducing erosion. Developers should aim for a ratio of grasses lo forbs when selecling a seed mix.
Best practice: Wildlife generally responds more to struclure of vegetallon {lhe ratlo of grasses 1o
forbs) than speciflc plant species; a seed mix closer lo 30 percent grasses and 70 percent lorbs

is recommended for upland nesling birds *' Some specles of nalive vegetation are crucial for
pollinalors; monarch butterflies only lay eggs on milkweed plants. Bees, adult monarchs, and other
pollinators rely on a diversily of flowering plants Lhat provide blooms during all periods of Lhe
growing season {March to October)

Figure A shows a recommended nallve seed mix for a solar project site In central lowa: X"
FIGURE A
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When cralling local solar ordinances, we recommend that ofl clals consider the intended oulcomes

and goals for requiring nallve vegetalion. For example, Linn Counly's ordinance lists Lhelr Intended

goals llke soil heallh, erosion reduction, and waler qualily They also favor bee and other pollinator

populations by restricling Lthe use of potentially harmful peslicides

Additionally, it is recommended thal local ofl cials welgh the faclors developers are considering when
ing the 1t of nalive 1, such as mar construclion, planning,

and other concerns—only some of which were lisled above

Local ofl cials may also seek asslslance wilh questions on these topics from organlizatlons such as
the Center for Rural ARairs, Audubon Sociely, Pheasants Forever Native Plants Program, The lowa
Monarch Consorlium at lowa State University, and the STRIPS project at lowa Siate Universily.

APPENDIX ENDNOTES

! Dreves, Harrison. “Benealh Solar Panels, the Seeds of Opporlunlty Sprout™ NREL, 2019, hiips:/www.
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INTRODUCTION

As demand for clean energy increases, solar
deployment is expected to rise. Because utility-
scale solar requires considerable land use,
many state and local governments are prudently
discussing the impact future solar development
will have on agricultural lands. The practice of
dual-use solar, which refers to allowing two uses
to be accomplished in the same space, can

1-866-723-8677 | AGRISOLAR,

address concerns about solar on agricultural
land.’

Agrisolar, also called agrivoitaics, is the co-
location of agriculture and solar within the
landscape. It includes solar co-located with
crops, grazing, beekeeping, pollinator habitat,
aquaculture, and farm or dairy processing.

In addition to photovoltaics, it also includes
concentrated solar installations ? The practice
of combining agriculture and solar energy
systems can provide numerous economic
and environmental benefits. This includes
improving economic viability for landowners
and agricultural entities, providing beneficial
ecological services, and expanding siting

1 Maneb, Dugan, ‘Dualuse Solar inAhe Pacific Nortiy
west A Way Forward  Renewable Norlhwest 2019,
Accessed March 2023

2 Personal communication, Stacie Peterson, Energy
Program Director, National Center for Appropriate Tech-
nology, March 2023
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opportunities for solar deployment.?

The purpose of this report is to provide decision
makers and others an overview of policy
approaches to combining solar with agriculture
and offer considerations on how regulations can
facilitate dual-use

First, we will look at land use and solar,
examining the impact expected by the rapid
increase of solar development in the near future,
and the varying level of responses occurring
around clean energy siting regulations and
guidance. Next, we will explore the types of dual-
use applications and the benefits associated
with them, and then move into an overview of
policy mechanisms at the federal, state, and
local levels that facilitate dual-use, Lastly, we
will take a closer look at how local governments
have the most impact on solar development,
and offer considerations for decision-makers
who are interested in creating ordinances or
incentives around dual-use.

LAND USE AND SOLAR

How Much Land Will Be Needed?
As the U.S. moves toward setting ambitious
decarbonization goals, solar energy is

3 Macknick, Jordan, el al _The 5 Cs of Agniveltaic Sue-
cess Factors n lhe Uniled Stales. Lessons From Lhe
arch Sludy " National Renewable Energy
Labaratory, 2022 Accesscd March 2023

forecasted to grow considerably. Based on solar
deployment scenarios by the U.S. Department of
Energy (DOE), ground-based solar technologies
may require a land area equivalent to 0.5% of
the contiguous U.S. However, it is estimated
that this reguirement couid be met using less
than 10% of already disturbed or contaminated
lands.*

By county, it does not appear that current or
planned solar projects would require significant
land allocation as a proportion of local area, In
an analysis of all counties in the contiguous U.S.,
the Greal Plains Institute found that existing
solar development comprises on average 0.04%
of land per county and that if all proposed solar
projects were built, development would average
0.22% of land per county. As of 2021, no county
inthe U.S. had mare than 4% of total county
area in solar development. In contrast, cultivated
lands comprise up to 75% of the total county
area in much of the central Midwest.*

Some state and local governments have

created restrictions around using farmland

for solar development. However, clean energy
development does not appear to pose an
immediate threat to the availability of farmland
As of 2022, lowa had 30.6 million acres of
farmland, about 17.5 million of which meets

the U.S. Department of Agriculture’s (USDA)
definition of “prime."$ 7 If all of the 2,290 MW of
proposed solar projects in lowa were sited on
prime farmland, it would use only 0.11% of prime
farmiand in the state.®

According to Minnesota Solar Pathways,
powering 70% of Minnesota's electrical load by
2050 would require adding 22 gigawatts of salar,

4 "Sclar Futures Study_ Fact Shect”™ U S. Department of
Energy, Office of Energy Efficiency & Renewable Energy,
Seplember 2021 Accessed March 2023

5 Wyatl, Jessi, and Ivhggle Knistian ue_ Land Fool
pstof Sola :rqy.” Great Plains lnstn‘.ls for Sustari-
able Dovelopment, Sepl 14, 2021 Accessed March 2023
6 "Punie Farmland Definition " Natural Resburces Conser-
valion Service, March 2015 Accessed March 2023

7 “lowa Solar and Agriculture Fact Sheel” Clean Grid
Aliance Accessed March 2023
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which would use 220,000 acres of land
Even if all of this solar were to be sited
exclusively on prime farmland, it would
still anly use 1.32% of prime farmland in
the state ®

Alternatives to Land-use
Restrictions

Even though the land needed for solar
development is proportionally low,
many state and local governments
have enacted or are considering
enacting restrictions on clean energy
development on farmland. In lowa,
some counties have considered

using Corn Suitability Ratings (CSR) to restrict
developmenl,' " and state legislators have
introduced bills prohibiting solar development
on farmland.12 31

In Minnesota, the Public Utilities Commission’s
administrative rules restrict large electric
generation plants from being located on

prime farmland.' In Midwest states where

a large percentage of the land qualifies as
farmland, blanket restrictions such as these can
severely impact opportunities for clean energy
development

However, some organizations concerned
about the land use impacts of clean energy
development have developed siting quidance
that mitigates impacts to sensitive areas. For

9 "Minnesata Solar and Agrculure” Clean Grid Allance

Acressed March 2023

0 wmsknyman Dnnny “Scalt Counly Board of Super
% sdinance” KWAC, Sept 26,

2022 Acrvsse.d March 2023
11 Klotzbach, John ‘Courty Considering Wird Turbine
Ordyrapce Changes  ndependence Bulletin Journal, Sept
6,2022 Accessed March 2023

12 “Seaale Study Bill 1077." iowa Legrslature, Jan 24,
2023 Accessed March 2023

13 'Senate File 2127 Iowa Legislature, Jan. 26, 2022
Accessed March 2023
14 “Senale File
Accessed March 2023
15 'Minnesola A
lure, Sept 18, 2009 Acce:

lowa Legislatuce, Feb 17,2022

ve Rules, Minnesota Legisla-
ed March 2023
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example, the American Farmland Trust, an
organization dedicated to the preservation of
farmland, has created a series of Smart Solar
principles, which they believe meet three goals:
accelerate solar energy development, strengthen
farm viability, and safeguard land well-suited for
farming and ranching.®

These principles include:”

Prioritize solar siting on buildings and land not
well suited for farming
Including buildings, irrigation ditches,
brownfields or other marginal lands.

Safeguard the ability for land to be used for
agriculture
If developed on farm or ranch land,
policies and practices should protect soil
health, especially during construction and
decommissioning

Grow agrivaltaics for agricultural production
and solar energy
Agrivaltaics sustain agricultural production
under/between the solar panels

Promote equity and farm viability
Farmers and underserved communities

16 Sallet, Lori
Strengliening ?
Soll” Arnencan Farmlan dTrust Sepl ?Z 2022 Accessed
March 2023

17 \bid
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should benefit from solar development
and should be included in stakeholder
engagement processes.

This type of siting guidance offers a

more nuanced approach to clean energy
development. By taking a wider array

of factors into consideration, including
economic impacts and dual usage, this
approach demonstrates that clean energy
siting does not require an either/or mindset

Through thoughtful planning, local decision
makers can craft policies that respect

the property rights of local landowners

and allow them to take advantage of
opportunities to diversify their income, while
at the same time encouraging dual-use practices
that preserve the agricultural values of the local
community

TYPES OF DUAL-USE

There are several types of dual-use practices
that can be combined with solar energy sites
including cultivating different lypes of crops
such as vegetables and berries, utilizing
livestock grazing for managing vegetation,
beekeeping, and planting native vegetation and
pollinator habitat. These practices can create
environmental and ecanomic benefits such

as new revenue streams for local farmers,
increased pollinators, wildlife habitat, enhanced
soil health, reduced erosion, and carbon storage
These projects are not mutually exclusive,
however, and multiple activities can occur
simultaneously, or at different times of the
year.'®

Crops

A variety of agricullural crops can be grown in
co-location with solar installations, including
fruit, vegetables, and berries. Any crops that are

W Macknick, Jordan, etal ~[he 3 Cs of Agrivoilaiz
ess Factors 1n the United Slates! Lessons From the
PIRE Rescarch Sludy ' National Renewable Energy

Laboratory, 2022, Accessed March 2023
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successful in a region are likely to be suitable
for co-location with solar projects. Crops can

be grown under the panels, between rows, or
outside the perimeter of the installation. Panel
height, spacing, water access, equipment needs,
and whether the system is fixed or tracking,

all will play a role in the success of integrating
specific types of crop production into a solar
installation. Research is ongoing to better
understand the performance and feasibility of
co-locating crops with solar energy systems,'® 20

lowa State University recently announced it
will kick off a $1.8 million, four-year research
project on dual-use and food crop production ?'
Similar food crop-focused research is ongoing
through the Sustainably Colocating Agricultural
and Photovoltaic Electricily Systems (SCAPES)
projects at University of Illinois Urbana-
Champaign, University of Arizona, Calorado
State University, Auburn University, and

19 Suitable Agricullusal Activities for Low-impact Solat
Development inSPIRE, Aug 11, 2022 Accessed March
2023

20 Macknick, Jordan, et al Ihe 5 Cs of Agrvoltae
Success Factol 1e United States: Lassons From the
ISPIRE Research Sludy National Renewable Encrgy
Laboratory, 2022 Accessed March 2023

21 7184 researchors Lo stody gro |

footprint “lowa Slate Universily, Feb 15,2023 ACCQa
March 2023
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University of Chicago

Outside of food crops, researchers are also
looking into whether more traditional row crops
can be co-located with solar installations. For
example, Purdue University is conducting field
trials combining traditional crops like corn and
soy with raised solar panels.?

Grazing

Salar grazing is the utilization of livestock,
usually sheep, to manage vegetation at solar
sites. It takes the place of traditional mowing
and offers both environmental and financial
benefits. For project developers, contracting
with local farmers to use solar grazing as a
management tool can reduce operations and
maintenance costs. Solar grazing can offer
local livestock owners additional pasture
opportunities and the opportunity to be paid for
a valuable service, increasing income to their
business and adding to the economy of the rural
communities where these projects are usually
located.

7

22 Harwood, Lon ‘UAnzona Par
Grant 1o Eapand Raseareh
Pazels ’ Univeraily of Arizorna, Oct. 6, 21
March 2023
23 Bowman, Sarah et al. "Can solar panels OW CIOPS
cooxst of mland across the skeptical Coi
Star, Sepl 13,2022 Accessed March 2023
24 ‘Fact Shacl Making e Case {or Solar Grazing ' Cen-
5¢ 02:

Beekeeping

Solar beekeeping is the practice of placing
beehives on or near solar sites that have been
planted in native vegetation or other pollinator
habitats. Solar beekeeping can offer new
revenue streams for local beekeepers, as well as
the opportunity to gain resiliency from a diverse
source of pollen for honey production,

Additionally, the landowner sees a positive
impact from improved soil health, and nearby
farmers profit from poliination services.?®
Pollinators are critical to crop production, with
the USDA estimating that wild and managed
bees together add $15 billion in crop value
each year.”® An Argonne National Laboratory
case study found that the value of pollinator
habitat on U.S. lands designated as proposed or
potential solar sites is between $1.5 billion and
$3 2 billion.?

Native Vegetation and Pollinator-Friendly
Solar

Sites with native or naturalized, non-invasive,
flowering vegetation are commonly referred to
as “pollinator-friendly solar sites.” Pollinator-

25 “Fact Sheet Mab

i Solar Beekoening
Cenler for Rural affairs, O

22,2022 Accessed March

2023

26 Manen, D Laise Solat in the Pacific Noitn
weslt AW cd - Renewable Northwest, 2019
Accessed M 2023

27 ‘Case Study Economics of Pollinator Habtats a1 Sola:
Facibhes Argonne Natianal Laboratory Accessed March
2023
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friendly solar project sites offer habitat for
honey bees, native bees, and other species of
pollinators, all of which can positively benefit
local agricultural production. Using native or
pollinator-friendly vegetation provides numerous
benefits, including reduced erosion, improved
water quality and soil health, and increased
habitat for wildlife. It can also reduce long-term
operation and maintenance costs for project
developers and site managers 2

Determining the appropriate types of dual-

use projects mast likely to be successful at a
specific site can be daunting, However, research
is ongoing to understand the components
needed for successful deployment and
operation of agrisolar projects. From 2015 to
2021, the Innovative Solar Practices Integrated
with Rural Economies and Ecosystems (InSPIRE)
project studied field research sites and identified
five key elements that enable success. These
elements were explored in the report “The 5

C'’s of Agrivoltaic Success Factors in the United
States: Lessons from the InSPIRE Research
Study.” They include:®

Climate, soil, and environmental conditions
The ambient conditions and factars of

28 Smuth, Cody. Amplf! Clea: witn Conserva
t.Oni llnalge Fricndly Solar ' Center far Rural
Affars, October 2020 Accessed March 2023
ZQ Mahkmck Jordan, et al "Tie 5 Cs of Agivoltare
s 11 tne bniled States. | essons From the
3 ucy National Renewable Energy
Laboralary, 2022 Accessed March 2023
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the specific location that are beyond the
control of the solar owners, solar operators,
agrivoltaic practitioners, and researchers

Configurations, solar technologies, and designs
The choice of solar technalogy, the site
layout, and other infrastructure that can
affect light availability and solar generation

Crop selection and cultivation methods, seed
and vegetatlon designs, and management
approaches
The methods, vegetation, and agricultural
approaches used for agrivoltaic activities
and research

Compatibility and flexibility
The compatibility of the solar technology
design and configuration with the competing
needs of the solar owners, solar operators,
agricultural practitioners, and researchers

Collaboration and partnerships
Understandings and agreements made
across stakeholders and sectors to support
agrivoltaic installations and research,
including community engagement,
permitting, and legal agreements

POLICY APPROACHES TO DUAL-USE

Policies at the federal, state, and local levels of
government can influence the implementation
of dual-use solar. These policies interact, but
overall, local land-use policies have been shown
to be the most significant catalyst or inhibitor of
agrisolar development *

We will be looking at a variety of policy
approaches at each level of government,
including tax incentives, land use laws,
renewable portfolio standards, and others

20 Pascang, Alexis S “Eax 8INQ i
a comprekensive legal framews o age
U5 Energy Policy, December 2021 Accessed March
2023
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Federal

Because land use decisions are typically

made at the local level, the role of federal

policy in encouraging or discouraging dual-use
applications is limited. However, two primary
incentives exist for solar development—the
Business Energy Investment Tax Credit (ITC)

and USDA's Rural Energy for America Program
(REAP). Additionally, federal investments in dual-
use can help bolster the practice.

Tax incentives

The ITC is the sole corporate tax credit available
for solar. The tax credit does not include any
restrictions that would disallow solar on specific
locations, making it acceptable for combination
with dual-use 3

Land-use laws
Authority over land use in the U S is held by
state and local governments.®

Portfolio standards

Renewable portfolio standards are policies
that require electricity suppliers to provide
customers with a stated amount of electricity
from renewable sources. Although the idea of a
federal renewable portfolio standard has been
proposed, no such policy currently exists *

Other

REAP grants and loan guarantees offer financial
assistance to agricultural producers and

small businesses for energy improvements or
investments. This can include construction of
solar energy systems and does not present
conflicts with dual-use integration.*

in 2022, DOE announced an $8 million
investment in agrivoltaic research projects The

31 Ibid
32 bl
33 'Reneveable sneqgy ceolaried. Postinlio standards.
US Energy information Adnunistranon, November 30,
2022 Accessed March 2023
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Foundational Agrivoltaic Research for Megawatt
Scale-funding program is aimed at developing
best practices, seeking replicable models,
providing new economic opportunities, and
reducing land-use conflicts ** In 2022, USDA's
Partnerships for Climate Smart Commodities
awarded the University of Arizona $4.7 million*
and the University of Texas Rio Grande Valley
$2.2 million*" for agrivoltaic research projects

State

State policy approaches to dual-use include

tax and other financial incentives, state-level
land-use laws, renewable portfolio standards,
and pollinator scorecards. State-level policies
interact with local decision making in ways that
can either enable or restrict local governments
from enacting cerlain practices or policies

Tax incentives

States can incentivize solar dual-use practices
through land use taxes. If landowners are able
to integrate solar development into their farming
operation without a land-use tax change, they
may be more receptive to the development. For
example, Rhode Island has amended its Farm,

33 'DOE Anvountes 38 Milinn o Inlegrale Suir Erergy
sthi Farrming - U S Deparlment of Energy, Dec
sarJ March 2023

SDA awords over §
roclic

165 32 2K grapi for
ol Universily of 1exas

Forest, and Open Space Land law to exempt
landowners from a land-use change tax if they
are integrating a dual-use renewable energy
generation systemn, which is defined as a wind or
solar system that allows agricultural practices to
continue around it under normal practices.®® 3

Similarly, in 2021, New Jersey enacted a Dual-
Use Solar Law, which provides an incentive

for keeping land at solar sites in agricultural
production. The law established a pilot program
allowing unpreserved farmland used for dual-
use solar projects to be eligible for farmland
assessment under certain conditions.*

The AgriSolar Clearinghouse maintains an
interactive map detailing dual-use financial

a8 nent of the
Rhode Island Department of

State Accessed March 2073
39 Marieh, Dugan

Reamwable Northwesl, 2019
accessed March 2023
40 New Jersey Legislature, 2021 Ac
cessed Maicr 2023

incentives throughout the United States,
including potential funding sources, assistance
programs, utility incentives, and tax breaks. It
can be found at: agrisolarclemringhouse org

fi mation:

Land-use laws

State-level land use laws can significantly
impact where solar development can happen
For example, lllinois” Agricultural Areas
Conservation & Protection Act creates land
areas where only agricultural production is
allowed.*

As dual-use has evolved, debates about whether
implementation of these praciices at solar

sites should qualify as agricultural land use are
ongoing. One practice states can employ to
help facilitate dual-use at solar sites is to review
land use planning goals and definitions of solar
generation, farmland, and farm uses to ensure
they do not preclude dual-use solar *

Some states have created statewide siting
standards to regulate clean energy development
For example, in early 2023, lawmakers in
lllinois passed House Bill 4412, which dictates
statewide setbacks for wind and solar
development.* Alternative approaches, such
as the creation of state-specific best practices,
model ordinances, or voluntary siting matrices
offer ways to preserve local control while also
providing helpful guidelines for local decision
makers * 4%

91 Guanno, Jessica, and Tyler Swanson

AgnSolar Cleannghousn, Feb. 12023
Accessed March 2023
42 Maneb, Bugan  Dual us
! Renewable Nornhwest, 2019
Accessed March 2023
43 Muore, Brenden .

I Eul The
Pantagraph, Febrary 11, 2023 Accessod March 2023
A4 Mancb, Dugan

Renmeable Morthwest, 2019
Accessed March 2023
45 Mouwy, L indsay luirg Sy e
it Hewal ag " Center
for Rural Affars, July 2022 Accessed March 2023
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Portfolio standards

As of 2021, 31 states and the District of
Columbia had adopted renewable portfolio
standards or clean energy goals.* Within these
standards, “carve out” provisions can be used to
encourage the adoption of certain technologies,
such as solar and dual-use. As of 2021, 21
states had solar carve-out provisions in their
renewable portfolio standards. Massachusetts’
SMART program is one example of such

a renewable portfolio standard that also
incorporates incentives for dual-use*’

Other

Under the Massachusetts Department of
Energy’s Solar Massachusetts Renewable
Target (SMART) program, specific kinds of
dual-use solar systems, known as Agricultural
Solar Tariff Generation Units (ASTGU), can
qualify for financial incentives. To qualify,

the land under the solar system must be in
continuous agricuitural production. The SMART
program offers a base cents-per-kilowatt-
hour compensation rate for new solar arrays
Systems using these practices that gualify as
an ASTGU receive an additional 6 cents per
kilowatt-hour to the base rate,* #* %

Many states across the U S. have created
policies or pragrams to encourage or require
implementation of pollinator habitat at solar

rgy slandards 16 2027 US Energy Information
Administration, February 1, 2022 Accessed March 2023
47 Pascaqs, Alexis 8. "Examining exisling polcy loarfor
chensive legal framework for agrivoligics in ne
nergy Policy, December 2021 Accessed March

2023
48 Dual:use Agriculture and Solar Photoxoliaics,” Univer-
sily of Massachuselts Amherst Accessed March 2023

49 "Guidcline Regarding th fimition of Agricultural
Solag Tariff Gencralion Commonwealth of Massa-
chuselts Execulive Office of Energy and Environmental
Affairs, Depariment of Energy Resources, Department ol
Agricultural Resources, Apnl 26, 2018 Accessed March
2023

50 "SMART Program Incentives for Sntac Arrays.” Universi-
ty of Massachuselts Amherst Accessed Macch 2023

sites. These initiatives can vary widely in their
structure and implementation. One tool is a
pollinator scorecard, which provides a model
ta score pollinator-friendly practices. This
score can be used to gauge if a site meets
state or local requirements, to designate a site
as pollinator-friendly, or to determine if a site
qualifies for other types of incentives 5!

For example, Minnesota state code
(§216B.1642)%2 authorizes the Board of Soil
and Water Resources to establish statewide
guidance for solar project developers aiming
for recognition under the Habitat Friendly Solar
Program. The statute reads, “...an owner of a
solar site implementing solar site management
practices may claim that the site provides
benefits to gamebirds, songbirds, and pollinators
only if the site adheres to guidance set forth

by the pollinator plan provided by the Board of
Water and Soil Resources.” >

Logal
Local land-use policy is the key leverage paint

cards * Fresh Energy.

52 "2019 Minnesola Stalutes.” Office of the Revisor of
Stalules, Minnesota Legislature. Accessed March 2023
53 Minnesota Habilal Friendly Solar Program” Minne-
sata Board of Waler and Soil Resources, 2019, Accessed
March 2023

54 Smilh, Cody ‘Amplifying Clean Energy v
vation, Part Qrie. Pullinator Fricndly Solar "
Accessed March 2023
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for enabling development on land suitable

for combining agriculture and solar energy
production.s® This is because local governments
usually have the most influence over land use,
including the ability to regulate zoning and
develop siting ordinances that dictate how and
where development can occur. Tax incentives
and renewable portfolio standards are seen
more in state-level policy.

Tax incentives

Local governments have the ability to create tax
incentives, though these are more common in
state-level policy.

Land-use laws

Land-use laws are the primary lever for local
governments to facilitate dual-use. However,
despite rapid expansion of solar energy
development, many local governments have not
addressed siting in their ordinances. In a review
of local-level policies in lllinois, researchers
found that many counties had no solar siting

55 Pascaris, Alexis S. ‘Exal
a comprchepsive legal fra g/
U S Energy Policy, December 2021 Accessed | Marrh

i existing policy to inform

ordinance on the books, and the counties

that did represented drastically different
approaches to zoning and land-use policy.*

As of 2020, only 19% of zoning ordinances in
Michigan addressed utility-scale solar siting.5”
When counties lack an ordinance, it can create
uncertainty for decision makers and developers,
who won't know if the land use is permitted or
prohibited.*

Solar siting often depends on the county's
comprehensive land-use plans and resuiting
zoning and siting ordinances, When developing
ordinances, local decision makers often use

the county's land-use planning goals to help
guide the process, For example, in Buchanan
County, lowa, county supervisors cited language
in their comprehensive land-use plan about
preserving agricultural Jands with highly
productive soils to propose a restriction on
clean energy development on lands with high
CSR.% Expressing similar concern, Scott County,
lowa passed an ordinance restricting solar
development on lands with high CSR # &

Conversely, some counties have identified
renewable energy development as a priority
within their comprehensive land-use plan. Linn
County, lowa’s comprehensive plan contains a
section on renewable energy, which identifies
an objective to “encourage development of local
alternative and renewable energy resources
through identification and removal of regulatory

56 Guarino Jessica, and Tyler Swanson “T#
Agrl ul;“ﬂ!"[ and Palicy Guide.
and Local Laws ' AgriSolar Clearinghouse, reb 1, 2023
Accessed March 2023

57 Pascaris, Alexis S "Examining existing policy to inforin
a comprehensive legal framaewvork for agnvoltare:
)5 Energy Pohcy, Decemnber 2021 Accessed March
2023

58 1hid

59 Kloizbach, John. County Cansiderning Wird
ges | Independence Bulletin Jourr
6 2022 Accessed March 2023

60 “"Scott Cosinly Ordinance NO. 22_-047 Scolt Counly,
lowa, Sept. 15, 2022 Accessed March 20?3

61 Whiskeyman, Danny Scoit County Board of Super-
¥ISOfS apnroves new sola KWQC, Sepl. 20,
2022 Accessed March 2023
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barriers "2

Additionally, local governments can adopt
siting ordinances that dictate specific dual-

use management practices at solar sites. For
example, ordinances can require sites to be
planted in native vegetation or pollinator habitat,
or to be maintained by livestock grazing

Portfolio standards
Both municipalities and utilities have the ability
to set Ltheir own renewable electricity goals.

Other

Community agrisalar projects can improve

local buy-in by providing an opportunity for
community members to become shareholders.

CONSIDERATIONS FOR LOCAL DE-
CISION MAKERS: HOW ORDINANCES
CAN FACILITATE DUAL-USE

Decision makers who want to facilitate the
combination of clean energy development and
agriculture should consider the following topics
when engaging in the ordinance development or
amendment process:

62 Line County Comiprehensive Plan: Volume 1.7 Linn
Counly, Iowa, July 19, 2013 Accessed March 2023

63 Brunswick, Sarah, and Danika Marzillier. The New
Snlar Fa Growing a Fertile Palicy Envirgns £
Agrivoltaics' Minnesota Jourinal of Law, Science & Tech
nology, March 4, 2023, Accessed March 2023

Land-use Planning

Comprehensive land-use plans are commonly
used by counties to help guide development
These plans reflect the values and vision of

1he community and, in rural areas, they often
contain language relating to the preservation of
agricultural heritage and farmland. The way this
language is interpreted varies widely hetween
counties, and some decision makers may have
difficulty interpreting how language around
agricultural resource protection relates to dual-
use 5

Implementation of dual-use practices can
provide an alternative to an either/or mindset
relating to agriculture and clean energy
development, as they allow land to stay in
agricultural use. Combining livestock grazing,
crop production, and other endeavors with solar
sites preserves the agricultural roots of rural
communities while also allowing landowners
and counties to take advantage of the
environmental and economic benefits of clean
energy development

Including renewable-energy development within
the county’s comprehensive plan can ensure
the economic benefits of this development are
taken into consideration when ordinances are
created or amended in the future. Clean energy
can benefit counties in the form of increased tax
revenues, lease payments to local landowners,
and job creation. Combining this development
with dual-use can offer increased environmental
benefits and provide new revenue streams for
local farmers.

Zoning and Siting Regulations

Local decision makers can ensure that
development is done in a way that meets the
needs of the community by engaging in a
proactive ordinance development process. By
taking the time to create an ordinance before
development has been proposed, decision
makers can ensure there is time to receive

64 Marieb, Dugan “Dual use Solar 1 the Pacific North-
wesl A Way Forward  Renewable Northwesl, 2019
Accessed March 2023

community input and feedback on proposed
language, Additionally, considerations can
be made about setting additional land use
expectations, such as dual use

Counties wanting to enable dual-use integration
should consider zoning schemes that allow for
mixed land usage This could include overlay
districts, which would allow a special permit for
solar in certain zones, or allowing development
when certain land use standards are met,

such placing a certain percentage of land into
pollinator habitat,®*

Siting regulations should be carefully crafted to
ensure they don't restrict dual-use. For example,
setting restrictions on panel height or developing
overly prescriptive vegetation management
requirements can limit duai-use opportunities.

Definitions

When creating definitions within zoning and
siting regulations, local governments can ensure
they do not preclude dual-use solar. This could
include refining definitions for solar generation,
farmland, and farm uses to ensure compatibility
with desired dual-use practices

It is also important to determine wich
applications and practices wiil be considered
dual-use. For example, in Oregon, a rule was
adopted allowing for dual-use practices on
high-value soils. However, the rule only specifies
agrivoltaics and grazing, meaning pollinator
habitats or other conservation dual-use do not
qualify.5”

Interaction of Dual-use Goals
When creating policies, it is especially important
to carefully consider how the dual-usage

65 Pascaris, Alexis S °Examining existing pohey 1o inform
a conpronensive legal frameviork for agrivoltaics in Ue

1 5" Energy Policy December 2021 Accessed March
2023

66 Marieb, Dugan *
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goals interact. Certain requirements may
unintentionally restrict beneficial practices. For
example, native vegetation or pollinator-friendly
habitat requirements may unintentionally limit
grazing opportunities if plants on the site are
not suitable. In the same vein, to meet pollinator
requirements vegetation must be allowed

to bloom to ensure it is actually benefiting
pollinators, requiring grazing schedules be
modified to accommodate bloom times. ¢

It is wise to consider that 100% of land may not
be able to be integrated into dual-use. Setting
overly strict guidance could deter development if
prescriptions are not feasible. Instead, requiring
a percentage of land to be used for dual-use
purposes introduces a level of flexibility while
ensuring that the original intent of the usage
policy is preserved

Site Construction, Decommissioning,
and Restoration

Although not directly related to dual-use, local
governments can use ordinances to minimize
land impacts during the construction and
decommissioning of solar systems

Solar projects generally have minimal impact on
land quality, and land can be returned to farming
at the end of the project’s life cycle, if desired
However, being clear about how land will be

68 Cen-
ler for Rural Affairs, Dec 20,2023 Accessed March 2023
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managed during construction as well as once a
project is decommissioned can help protect land
qualily. Local governments can set requirements
for construction, vegetation management, and
decommissioning that spell out the expectations

and obligations. This can also include requiring
financial guarantees to ensure funds are
available for decommissioning purposes and
that local governments are not responsible for
costs

KEY TAKE-AWAYS

Solar development is expected to rise
significantly in the coming years. Although
deployment models reflect that will require
a large amount of land, it is expected it

will require 0,5% of land in the contiguous
U.S. and, in many cases, can be placed on
already disturbed or marginal lands. Even if
all proposed projects in Minnesota and lowa
were sited on prime farmland, it would only
represent 1.32% and 0.11% of all prime tand
in those states, respectively

Clean energy and agriculture do not require
an either/or approach. Through thoughtful
planning, local decision makers can craft
policies that respect the property rights of
local landowners and allow them to take
advantage of opportunities to diversify their
income, while at the same time encouraging
dual-use and agrisolar practices that
preserve the agricultural values of the local
community.

Dual-use and agrisolar practices can include
cultivating crops, utilizing livestock grazing,
beekeeping, and planting native vegetation
and pollinator habitat. These practices

can create a variety of environmental and
economic benefits, such as new revenue
streams for local farmers, increased

68 Koalbeck Uilacher, Heidi Decominissioning Solat
£n Systemis Resulr Coater for Rural Affairs
2022 Accessed March 2023

pollinators, wildlife habitat, and soil health,
reduced erasion, and carbon storage

Policies exist at the federal, state, and local
levels of government that can influence

the implementation of dual-use solar and
agrivoltiacs. These policies interact but
overall, local land-use policies have the
most significant role in impacting solar and
agrivoltaic development

By engaging in a proactive ordinance
development process, local decision
makers can ensure that development is
done in a way that meets the needs of
their community. Creating an ordinance
in advance of development ensures there
is time to receive community input and
feedback on the proposed language.

This matetial is based upon work supported by the U.S. Department of Energy’s Office of Energy Efficlency
and Renewable Energy {(EERE) under the Solar Energy Technologles Office Award Number DE-EEQ009372,

1-866-723-8677 | AGRISOLAR@NCAT.ORG | AGRISOLARCLEARINGHOUSE.ORG %
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FIGURE 1. LEVELIZED COST OF ENERGY (LCOE) COMPARISON, HISTORICAL ALTERNATIVE ENERGY LCOE DECLINES
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. INTRODUCTION
A. MIDWEST EMBRACES SOLAR ENERGY BOOM

I'hroughout the Midwest region ol the U S,
farmmers, schools, and small businesses have

been on the hontline of solar energy adoption
Collectively, states in the Midwest employ approxi-
mately 36,605 workers in the solar industry wilth
3.118.67 megawatts (M) of installed solar capaci-
ty.! These jobs include workers mn the instatation,
mariufacturing, and sale of solar energy syslems ol
all sizes These economic windfalls come as many
cities, counties, and states across the U.S. are
taking advanlage ol affordable renewable energy
sourees, including solar energy.

Over the past nine years, the price of installing
solar eneigy projects has decreased by 70 percent.”
This rapid decline in cost has empowered Americans
Lo embrace affordable, clean, and renewable energy
Meanwhile, several jurisdictions are selting ambi-

1 Salar State By State.” Solar Energy Jncusiries As
clation, 2020, seia org/ states-map, Avcessed August 2020

0-

2 “Gtowth in Solar is Led by Falling Prices ™ Snlar
Energy  lodustries  Association, 2020 seiw org/solar-
industry 1eseacch-data, Actessed August 2

20
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In general, there are three types of solar projects
to be idered: i [{ le),
community (medium-scale), and utility-scale
(large-scale).

Utility-scale solar systems are installations above a
cerlain capacity intended to produce electricity to
sell into the market, not to directly supply end-use
customers. These systems are larger than small-
scale residential or business solar installations and
many community systems, often covering more land
area. Community solar systems are developed by

a municipality, utility, or third party that typically
allows communily members to subscribe to the
project. In lowa, development of community solar
projecls is limited Lo utilities at this time, Residen-
tial or small-scale solar energy systems are inslalled
at a residence or business to meet the electric
demand at the location. These systems are typically
intended to offset electricity use for the owner and
are not intended to be net generators of electricily

The opportunity for the combination of natve and
naturalized, non-invasive vegetation on project
sites is greatest when solar farms cover several
contiguous acres of land. With this in mind,
potential for the conservation of natural resources
and the restoration of pollinator and wildlife habitat
is greatest on community- and utilily-scale solar
sites given their size

A recent analysis found that nationwide, solar proj-
ects occupied 258,000 acres of land in 2018, while
the National Renewable Energy Laboratory (NREL)
at the U.S. Department of Energy estimates that
solar panels will occupy 3 million acres by 2030 1°
This offers a unique opportunity for the practical
co-usagc of solar project land for the restoration

of native and naturalized, non-invasive vegetation,
helping achieve ecosystem services for everyone,
and reducing financial obligations for project
developers. In a display of the scale, using the
average of 7 to 8 acres per megawatt, producing

10 percent of lowa's electricity lrom solar energy
would require 13,440 acres of Jand to be occupied
by solar arrays Though just .05 percent of lowa's
more than 26 million acres of farmland, this is an
opportunity for project developers and site managers
1o demonstrate their commilment to environmental
stewardship. Furthermore, even a small 50 mega
watt project could offer more than 360 acres for the
restoration of nalive vegetation

10 Maltais, Kirk “Struggling Farmers Sec Bright
Spot in Solar.” The Wall Street Journal, Sept 23, 2019,
wsj com/articles /struggling farmers see-bright-spol-in-
solar-1 1569242733 Accessed Augusl 2020
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Lious clean energy goals aimed at reducing Lheir
carbon footpiint in the face of a changing climate
Across the U.5., more than 150 cities, 10 counties,
and 7 states, have adopled goals and policies to
reach 100 percent clean energy. ' See Figuie 1.'

As the renewable energy economy confinues to
expand, projects biing jobs and tax revenue with
them~—stimulating local economies in a way which
1nay have heen pieviously unattainable, especially
in rural communilies. The solar energy indusley is
in the inidst of an unprecedented boom. Support-
ive public policies, such as the federal Investiment
Tax Credit, have continued to spur developiment
of this renewable energy source. The induslry has
expanded by 52 percent since 1he enacliment of
the [nvestment Tax Credit in 2006, empowering
the solar energy workiorce Lo einploy inore than
250,000 people across Lhe U.S. and generale moe
than 2 5 percent of the nalion's electricity as of the

a3 “Commilted * Siena Chub, 2020, sienachub org/
ready-Tor 100/commitments Accessed August 2020
a4 ‘Luzard’s  Levelized Cost of Eneygy  Analy

Version 12 0 " Lazard, Novembrr 2018 tazard com/media/
45078 rds-levelized-cos| of energyversion 120
vhinal pdl. Actessed Septembr 2020
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[l. SOLAR SHINES SPOTLIGHT ON
STEWARDSHIP

A. ILLUMINATING AN DPPORTUNITY FOR
CONSERVATION

Solar presents an opportunity for substantial
jnvestments in the conservation of our natural
resources as utility-scale projects can occupy
hundreds ol acres of land. According to the NREL,
Tor every 1 megawatt ol energy produced by a solar
energy system, on average, 7.3 acres of land will
need to be occupied by solar arrays '’ Project devel-
opers, site managers, utilities, and other industry
professionals can work together with local commu-
nities and natural resources professionals to ensure
new electric generation projects provide value for
both the Jandowner hosting the project and their
neighbors

By combining native and naturalized, non-
invasive species of vegetation with solar projects,
new renewable energy generation can provide
habitat for honey bees, native bees, and other
critical species of pollinators, such as monarch
butterflies. Wildlife, including upland nesting birds
such as ring-necked pheasants and quail and
at-risk birds such as the sedge wren, also benefit
from these new investments. Furthermore, native
vegetation, which is perennial, can improve water
quality and build soil health with deep, complex root
systems that filter out nutrients (i.e. nitrogen and
phosphorus) belore they leech to lakes, rivers, and
streams. Perennial vegetation has also been shown
to reduce peak stream-flows by up to 40 percent
during flood events, building resiliency in times

of stress.'?

Designing projects to achieve these key environ-
mental outcomes ensures ratepayers, including
surrounding farms and communities, receive the
greatest possible value for renewable energy genera-
tion investments. Local agricultural producers
benefit from an increase in pollinators while the
practice also reduces long-term operation and
maintenance costs for project developers and site
managers.

Il Ong, Sean, et al. "Land-Use Requirements for Solar
Power Plants in the Uniled States” National Renewable
Energy Laboratory, U S, Department of Energy, June 2013,
nrel gov/dacs/fy13osli/ 56290 pdf. Accessed Augusl 2020

12 “lowa Watershed Approach” lowa Flood Center,
The Universily of lowa, iowafioad org/projects/lowa-
watershed-approach hydrologic-network-4/ Accessed
August 2020
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FIGURE 2 MIDWEST SOLAR ENERGY INDUSTRY GROWTH BY THE NUMBERS
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first quarter of 2020 ** In addition to jobs and tax
payments to states and counties, the solar industry
generated $18 billion in investments to the

U.8. economy in 2019 alone.” This rapid growth,
paired with expectations that installed solar
generation capaceily will polentially double vver

the next five years, are leading many farmers,
small business owners, municipalities, utilities,
and corporations to expand their investments in
solar energy.® See Figure 2.°

As the nation continues to embrace a clean energy
future, fueled by renewable sources like solar,
many Americans will be searching for ways to
make sure these investments benefit everyone in
their communities

5 "Solar Investment Tax Credit {ITC)" Solar Energy
Industries Association, 2020, seia.org/initiatives/solac-
inveslmenl-lax-credit-itc Accessed August 2020

6  “Solar State By State." Solar Energy Industries Asso-
ciation, 2020, scia org/states-map Accessed August 2020

7 “Solar Industry Research Data " Solar Encrgy Indus-
tries Association, 2020, seia org/solar-industry-rescarch-
data. Accessed August 2020

8 Tbid

9 “Solar State By State " Solar Energy Industries Asso-
ciation, 2020, seia org/slates-map. Accessed August 2020

While the industry continues to plan, site,
construct, and maintain an ever-growing amount
of solar energy projects, working with local stake-
holders can ensure the value of these renewable
energy projects are amplified by investments in
the conservation of our shared natural resources,

Tne so2r ndusly genealed $189 01 1 vestmenstomeUS
economy 12019 TAS growtnw aotenta y dous e over ne 1ext
fve yeas

2 CFNTER fm RUNAL AFFAIRS | AMPLIFVING CLEANENERGY W1 1TCCNSERVA (CN PAR CNE PCLLINA (R HRIENDLY SCLAR

FIGURE 3. NUMBER OF ADULT MONARGHS FOLND ON-SITE
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B. POWERING ECOSYSTEM SERVICES

While all investments in conservation prorote
environmental improvement, developers can fol-
low a few best practices to ensure project success
For example, native seed mixes undoubtedly offer
the gieatest return on investrment when it comes to
providing ecosystem services, such as habitat lor
pollinators and wildlife, as well as improved water
qualily and soil health. Il possible. pioject devel-
opers should prorilize native seed selections over
naturalized, non-invasive species of vegetation
Hawever, equipiment, cost. and on-site linitations
may make the selection of naluralized, non-invasive
species, such as clover, a more practical or cost
effective option. “Naturalized. non-invasive species’
refers to vegetation which is not native to the region
but still offers value for achieving environtnental
outcomes. For example, clover is not native to the
region but is a valuable source of pollen for honey
bees in central lowa.

Il the decision is made to seed naturalized,
non-invasive species on a site, developers should
note these plants will move to other areas of the
project and compete wilh native species, regardless
of where they were planted. Additionally, if these
species are included in a mis, they will likely not
provide the same level of environmental benefits
and Lhe cost of the mix should be lower. Seiting
goals for the project and a holistic evaluation of all
Factors will help equalize costs for a project while
balancing ecological outcomes,
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In ull, pairing native and naturalized, non-invasive
vegetation with new solar energy projects saves
developers money, conserves natural resources,
and provides ratepayers with Lhe greatest relurn
on inveslment—ultimately. amplilying the value
of a quickly-approaching renewable energy future
Sites with native vegetation are mo1e commonly
refered Lo as “pollinator-friendly solar sites.”
Pollinator-friendly solar project sites olfer a prime
opporlunity to jumpstart populations of at-risk
poilinators and wildlife while improving wate
quality and building sail health. Even with madest
investments in habitat creation, honey bees, native
bees, monarch butterflies, ring-necked pheasants,
and quail can experience vibrant and ineasurable
expansions in averall population

Pollinators play a critical role in the robust lond,
fuel, and fiber production economy of the Mid-

west. By pollinating agricultural crops, this group

ol insects is crucial to ensuring economic and (vod
security. Research shows pollinalor-friendly solar
sites lead to significant increases in the populations
of butterflies and bees'* In fact, the populalions of
all pollinators, including honey bees. native bees,
and monarch butterflies, weie three and a half times

13 Montag. Hannah, ot al. ~The Bffccls of Solar Facms
on Local Biadiversily: & Comparative Study.” Clarkson and
Woods. Wychwond Biodiversity, April 2016, solai-tiade
org uk/wp-content/iploads/ 2016, 04/ The-effrcts-of-
solar-fatms on-local-biodiersity-study. pdf Accessad
Auggust 2020
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greater on sites with investments in the reestablish-
ment of native and naturalized, non-invasive veg-
etation in central lowa when compared to control
sites.' Meanwhile, the same team at fowa State Uni-
versity found a significant increase in the number of
adult monarchs in late August on sites with native
vegetation, due in part to a greater abundance of
Rowering resources at that point in the growing sea-
son.'s See Figure 3 on page 4.'°

In addition to facilitating notable expansions in
pollinator and other desirable insect populations,
investments in native and naturalized, non-invasive
vegetation create habitat lor a variety of upland
nesting birds. Ring-necked pheasants and quail,

as well as other grassland birds like the sedge

wren and dickissel, each benefit from these efforts
Investments in habitat are critical to species success
en the loss of habitat in recent years for these
wildlife species. Between 1990 and 2018, upland
wildlife (j.e. ring-necked pheasants) lost more

than 1.8 million acres of habitat in lowa alone.'”
Expressed as square miles, this group of wildlife
species lost nearly 3,000 square miles of habitat
during that period, an area nearly 400 square
miles larger than the entire state of Delaware.'®
Pollinator-friendly solar projects offer previously
unavailable opportunities to invest in this critical
wildlife habitat

Site managers of pollinator-friendly solar projects
can improve water quality and build soil health

with investments in native and naturalized,
non-invasive vegetation, Beyond clearly-visible
impacts such as reducing on-site erosion, these
investments offer a multitude of benefits for soil

and water quality. For example, this practice has
been proven to significantly reduce surface water
runoff, helping retain toxic nutrients, such as
nitrogen and phosphorus on the landscape and
preventing them from leaching to lakes, rivers,

and streams. Excess nutrients in water bodies

lead to hypoxia, or a lack of oxygen caused by the

14 Schulte, Lisa A, et al “Prairie strips improve corn—
soybean croplands.” Proceedings of the National Academy
of Sciences of the United States of America, Oclober 2017,
114 (42) 11247-11252; DOI: 10 1073/pnas 1620229114

5 “Rescarch Highlight: Prairic strips help honey
bees and wild pollinators ” lowa State Universily, Feb-
ruary 2020, nrem iastate cdu/rescarch/STRIPS/ files/
publication/strips_[far_infosheet_20200203 pdl. Accessed
August 2020

16 lbid

17  Bogenschulz, Todd, et al. “2019 lowa August Road-
side Survey” fowa Department Of Natural Resources
September 2019

18 Ibid
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Beeding — When considering the seeding of a
project site, timing is key to success. Frost-seeding
between Nov. 1 and June 1 is ideal for maximum
germination and ensuring a strong stand establish-
ment through a full growing season ¥ Native plants
need time to establish their deep, complex root
systems which enable their elfectiveness at water
filtration and nutrient cycling. August and late
summer should be avoided as a stand won't have
enough time to establish before cold temperatures
arrive. Remember, establishing this practice on solar
project sites takes time and requires a great deal of
patience

“In year one prairie sleeps,
in year two prairie creeps,
and in year three prairie
leaps."?®

To establish the needed firm seedbed, conventional
methods include discing at least twice, and culti-
packing, although these decisions should be made
based upon the conditions of each site, As site man-
agers work to identify seeding methods, broadcast,
drill, and hand-broadcast are each techniques that
can be considered, lmportant to remember in this
process is that native grass seeds need good seed-
to-soil contact and should never be planted deeper
than one-fourth of an inch in the soil, Ideally,
newly-cast native prairie seeds should rest on top
of the soil.#

Best practice: A site may take time to establish
aesthetic native vegetation. Signage that says,
“Pollinator habitat in progress” can mitigate
public concern during the one to three year estab-
lishment period. Site managers should keep in
mind each seedbed is different and may not need
discing or other disturbance—these decisions
should be made with a natural resources profes-
sional while reviewing site specific information
such as existing vegetation, moisture levels,

and soil type. For site managers trying to reduce
erosion through the construction phase, cover

27 “Habital How-To " lowa Monarch Conservation Con-
sortium, lowa State University, 2019, monarch ent iastate
edu/habitat-how Accessed December 2019

28 Personal communication, Matt O'Neal, entomologist
at lowa State University, March 2020

29 “Management Overview, Science-Based Trials of Row

Craps Integrated with Prairie Strips " fowa Stale Univer-

sily, 2019, nrem iastate edu/research/STRIPS/content/
rview. A d D 2019
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bloom and decay of algae and other aquatic plant
life.'* Strips of perenmial native vegetation have

been shown to reduce nitrogen loss by 60 percent
and phosphorus loss by 90 percent.® The deep root
systems of native plant species can absorb and filter
more water, making it an efflective flood reduction
practice as well. In fact, perennial vegetation has
been shown to reduce peak stream-fows by up to
40 percent during flood events.?)

With investments in native and naturalized,
non-invasive vegetation, site managers ol renewable
energy projects can help power a variety of ecosys-
tem services. These services include the creation
of habitat for at-risk pollinators and vulnerable
wildlife species, as well as helping promaote cleaner
water and healthjer soils in the surrounding areas
Holistically, these investments help ensure that
surrounding local stakeholders, project developers,
and landowners hosting projects each see a return
on investment for renewable energy projects

C. POLLINATOR-FRIENDLY SOLAR ADDS VALUE

By implementing this practice, project developers
can slash their operations and maintenance
costs by up to three times over 20 years when
compared to mowing and maintaining turf grass
See Figure 4 on page 6.2 This illustrates the
mutually-beneficial outcomes for developers,

site managers, pollinators and wildlife, and sur-
rounding communities

1 PLANNING, COST, AND SEEDING

Planning — At least one year before the seed

goes into the ground, planning is recommended
to allow for a holistic consideration of all factors.
With adequate time to plan, site managers can
reach out for technical assistance, review and
select a site location, determine the existing domi-

19 Schulte, Lisa A, et al “Prairic strips improve corn-
suybean croplands.” Proceedings of the National Acudemy
of Sciences of the United States of America, October 2017,
114 (42) 11247-11252; DOI: 10.1073/pnas 1620229114

20 “A Landowner’s Guide to Prairie Conservation
Strips” lowa State Universily, extension iastate edu/
alternativeag/info/Landowners%20Guide%20to%20
Prairie%20Conservalion®%20Strips pdf. Accessed August
2020

21 “Flood Resilicnec Program” lowa Watershed
Approach, lowa Department of Homeland Security and

y 2017, i )
org/programs/resilience/ Accessed August 2020

22 Argonne National Laboratory, produced for the
U S Department of Energy’s InSPIRE Study Obtained via
personal communication with Fresh Energy, April 2020
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crops like cereal rye can be used prior to seeding,
but should be terminated before the final mix is
distributed on the site,

2. GONSTRUCTION, DESIGN, AND MANAGEMENT

Constructlon and design — Site managers should
be flexible when it comes to the height of a solar
energy system; this will help ensure project suc-
cess. Across the energy industry, 3 to 4 feet of
ground clearance between the lowest, titled edge
of a ground-mounted solar energy system and the
ground is widely viewed as the maximum clearance
without substantially increasing material costs and/
or creating the need for elevation of workers for
operations and maintenance,® Workers who need to
be elevated [or project upgrades and maintenance
often require more safety equipment and work
longer hours.

Al [hejact bkl rofats to the o
hasght of tho so
clearanc t
e s e

When designing a pollinator-[riendly solar project,
a seed mix should include plants that do not reach
a peak height that could shade the lowest, tilted
edge of ground-mounted solar energy systermns
unless site managers plan to use strategic mowing
or livestock grazing (i e sheep) to avoid interfering
with project efficiency

Best practice: Although site managers may have
to strip-mow to maintain project efficiency,

they should remember that taller, more diverse
native and naturalized, non-invasive vegetation
will provide better habitat for wildlife and pollina-
tors %' Striking a balance between vegetative qual-
ity and diversity and ground clearance height

can equalize overall project costs

30 Personal communications, City of Cedar Falls, Oct
26, 2019; and Kertech, LLC, Oct. 30, 2019

31 "Native Sced Program" lowa Pheasanls Forever,
2019, iowapf.net/native seed-program. Accessed Decem-
ber 2019
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FIGURE 4 GOST REDUGTIONS FOR SGLAR PROJEGT OEVELOPERS

Preliminary Cost Beneflt Analysis - Native Vegetatlon vs. Grass,
100-acre facility operation and malntenance over 20 years, Mldwest

Pollinator habitat assumptrons:
- Seed:

$600-$1,200/acre;

4150 more/acre for planting
* Mawing/maintaining:

$120/acre; $12,600 mow

3-4xfyear first faur years,

then ixiyear

Polllnator habitat 20-year seed
and maw costs:
« Low $435,000; high $519,000

Low-growth grass assumptions.

« Seed:
$300-8500/acre;
$150 more/acre for olanting
« Mowing/maintaining:
$670/acrefyear {includes
weekly or biweekly mowing)

Grass 20-year seed and maw costs:

- -$1.4 mil

Seed/mow total cost of polliinator haoitat up Lo 3x less than grass

nant vegetation (if any), and conduct the appropri-
ate herbicide applications to remove it. Two or more
herbicide applications are recommended to sup-
press existing vegetation, but site managers should
make these decisions after evaluating the conditions
and needs of each site. Additionally, this planning
window allows site managers o consult with natu-
ra) resources prolessionals, retailers, and others to
formulate and gather quotes for a native seed mix.*
For developers constructing and managing proj-
ects in and immediately around lowa, the Tallgrass
Prairie Center at the University of Northern lowa has
compiled the 2020 lowa Seed and Service Provider
List which contains resources in the region 2

Cost — As with any new investment, the uncer-
tainty presented can often be discouraging,

or even a deterrent, for project developers and

site managers. However, a fair evaluation of all

costs and beneficial outcomes will help ensure a
smooth process. When considering total project cost,
a primary variable is the number of acres of native
and naturalized, non-invasive vegetation that will

be established. Determining the number of acres to
be established will allow site managers to identily

23 “lowa Monarch Conscrvation Consorium” lowa
State Universily, monarch ent iastate edu/. Accessed De-
cember 2019

24 ‘“lowa Prairie Seced And Service Providers” Tall-
grass Prairie Center, University of Northern lowa, 2020,
iri org/ seed-service-providers. Actrssed

May 2020

the quality and price of the seed mix for a project,
; aswellas full ideration of the

options for the site, For example, seeding
expenses may be diflerent if a site manager is
hand-broadcasting a 2-acre communily solar

| Pproject as compared to drilling a 850-acre utility-
scale solar project site, Depending on the project
size, different management approaches may be
necessary, as well as additional equipment like
mowers or other machinery.

Per acre in lowa, $500 to $1,000 for a seed

mix is a reasonable range for most projects.>

To assist with planning purposes, a site manager
i should budget $700 per acre for the seed mix
and $100 per acre for seedbed preparaticns.
These numbers are expected to fluctuate based
on the needs of different project sites 2

| Site managers should include native vegetation in
the initial planning of a project. [ncorporating this
desired outcome into the process will allow for a

! holistic consideration of all factors including con-
| struction, management, establishment, and more

25  Ibid
26  Personal communications with Amy Yoakum of Con-

servation Carps lowa & Minnesota, and Tim Younguist,
lowa Stare University STRIPS Project, March 2020
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Management — While it is helpful to have robust
management timelines which can help with plan-
ning, every site is unique and all imelines should
be adjusted to fit the needs of each site. Evaluating
the ratio of native and desirable species to invasives
and weeds before making mowing and other man-
isi i ili greater progress in
a gite's establishment. Pollinator-friendly solar proj-
ects will require more up-front management,
particularly during the establishment period
between years one and three. However, as noted

in Figure 5 on page 6, major cost reductions can be
realized alter this period

Contrary to typical management of native prairies
in the Midwest, the preferred management option
for pollinator-friendly solar project sites is mowing—
this reduces concerns of fire damage to on-site
equipment.

* Year one: Site managers should expect to
conduct regular mowings (three to four times)
during the first growing season. This prevents
weeds from shading aut seedlings and going to
seed which facilitates greater spread. The first
mowing should be at a height of 4 to 6 inches
soon after seeding, and the next two mowings
should be at a height no less than 8 inches.*?

* Year two: With a successful planting, years
subsequent to establishment provide the oppor-
tunity for site managers to enjoy less overall
maintenance During year two, sites need only
an occasional disturbance to encourage desir-
able species, ™ At this point, mowing based on
the needs of a site is appropriate, but these deci-
sions should be made in conjunction with a nat
ural resources professional and should consider
the ratio of desirable to undesirable species

* Years three and four: Site managers can expect
to begin realizing substantially less maintenance
needs during this perod. Al this time, mowing
and baling approximately every three years is
the prelerred management option for pollinator-
Iriendly solar project sites.?

32  “Habitat How-To,"” lowa Monarch Conservation Con-
sortiurmn, [owa Stale Universily, 2019, monarch enl iastale
edu/habitat-how, Accessed Decernber 2019,

33 lbid

34 “lowa Monarch Conservation Consortium” lowa
State University, monarch.entiaslate edu/. Accessed
December 2019,

|

Some sites have seen success with rotaticnal
grazing of sheep as @ management option;
however, waiting until after the establishment
period of one to three years before using this
| practice will help avoid risks of overgrazing

I and failed establishment.

'3 TIMING IMPACTS FOR WILDLIFE AND POLLINATORS
|

i t actions on li -friendly solar
sites should consider timing to avoid negatively
impacting populations of wildlife and pollinators

and reducing overall project value. After year two,
site managers should avoid or minimize mowing
between April 1 and Aug. 1 to reduce disturbances
during the nesting season of upland birds, such as
ring-necked pheasants and quail.** Delaying mowing
even further to late September facilitates a more
welcoming habitat for migrating pollinators, such as
monarch butterflies. This date is preferred because
the highest population of monarch eggs is often
Jound on milkweed plants in late July and early
August.*® However, site managers could use spot
mowing and/or herbicide application during this
period if site conditions deem it necessary.

Best practice: Every site is unique and all timelines
should be adjusted to the needs of a project rather
than arbitrary timelines. Evaluating the ratio of
native and desirable species to weeds and invasive
vegetation before making mowing and other man-
agement decisions will help site managers reach
their goals more quickly. If native and desirable
species of vegetation are struggling to establish

a strong stand, mowing is likely necessary; if the
opposite is occuring, mowing may not be in a site’s
| best interest

| 35 “Native Sced Program” lowa Pheasants Forever,
| 2019, iowapf net/nalive-secd-program  Accessed Decemn-
ber 2019

36 “Habitat How-To.” lowa Monarch Conservation Con-
sorlium, lowa State Universily, 2019, monarch enl iastate
edu/habitat-how Accessed December 2019
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[ABLE 1 SPECIES CONSIDERATIONS FOR SEED MIX SELECTIONS
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FIGUHE 5 PROJECT SITE PLACEMENT JPPORTUNITIES FOR NATIVE AND NATURALIZED, NON-INVASIVE VEGETATION
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Step three: Determine site placement and
workabllity

Once the plants have been identified to meet the
goals of the project, their practicality for solar opera-
tions is a key consideration. Placement of certain
species may be better suited for specific areas of the
project, including around the border of the solar
farm, between the solar arrays, undermneath the
panels, and in screening/buffer areas which sur-
tound the solar project. See Figure 5. Some of the
plants listed in Table 1 on page 9 may be too tall to
plant between the panels and should be limited to
the border around the solar farm to avoid shading
concerns—this should be determined in conjunction
with site managers and natural resources profes-
sionals using site-specific information
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Diverse native mix
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Step four: Determine seed source and suitablllty

Once the plant species have been identified,
selecting a retailer who can source the seeds is a
key project need. Retailers who offer local ecotype
seeds, meaning they're best suited for establishment
within the site’s conditions and native to the region,
are r ded to ensure i project value
When consulting with retailers about a seed mix,
the following factors should be considered:

+ s the seed locally-sourced?

*  Given my site history, do you have suggestions
for how [ can ensure desirable species?

*  What is your recommended seediny rate?
*  What is the total cost per acre for this seed mix?
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4 SELECTING A SEED MIX FOR POLLINATOR-
FRIENDLY SOLAR SITES

When planning [or a sotar project site with native
and naturalized, non-invasive vegetation, site man-
agers should carefully consider several variables
While the ground clearance between the lowest,
tilted edge of a solar panel and the ground is a
primary consideration when crafting a mix of seeds
for the site, there are other factors site managers
should evaluate when designing, constructing,

and planning their pollinator-friendly solar sites

To aid in the identification of valuable native and
naturalized, non-invasive species of vegetation for a
pollinator-[friendly solar project, site managers are
encouraged to use the following steps as a resource.

Step one: Conault with natural resources pmfer
sionale to 1 the g 8lt
information:

»  Project location (i.e. floodplain, steep slopes).

¢ Soil type and moisture (i.e. wet, wet-dry, dry,
etc),

* Site history {past vegetation, previous uses).

+  The species of vegetation native to the area
(local ecotype varies by region).

¢ Planned management methods for the site
(mowing, grazing, equipment).

Step two: Set goals to help gulde decision
making

Managing a site to provide value for certain insect
and wildlife species can require special consider-
ations. Setting goals for the vegetation placed on
a solar project site can help guide management
decisions. Site managers should work with local
stakeholders to help identify goals that will add
the most value to a solar project site

Wildlife generally responds more to the structure
of vegetation instead of specific plant species.

For example, seed mixes which contain too many
grasses could restrict the navigability of the site
for upland nesting birds, such as ring-necked
pheasants and quail, negating the value ol the
site to these birds. When formulating a seed mix,
site managers should evaluate the ratio of grasses
to forbs to inform their seed selection process.

A desired seed mix for upland nesting birds would
be closer to 30 percent grasses and 70 percent
forbs

When managing a site to achieve value for a variety
of pollinators, including native bees, honey bees,

T CENTEA/mRURAL AFFAIRY [

Table 1 on page 9 contains species of native vegeta-
tion which provide value to pollinators, monarchs,
and grazing while also detailing considerations,
such as projected height for solar site operators.
This seed mix recommendation was compiled alter
consultation with a local county conservation board,
researchers at lowa State University, and techni-
cal staff at a nonprofit conservation organization,
Bloom times are also listed so site managers can
take action to identify a replacement species if they
must remove a species due to height or other con-
siderations—this ensures ample polien and nectar
resources for pollinators throughout the bloom-

ing season. For site managers working to identify
sources of natural resource expertise, the following
list may prove useful:

« County conservation boards, natural resource
districts, etc

* Soil and water conservalion districts

* State agriculture and natural resources agencies
(lowa Department of Agriculture and Land
Stewardship, lowa Department of Natural
Resources, etc.)

* Natural Resources Conservation Service (NRCS)
« University extension and outreach professionals

D. POLICY GONSIDERATIONS FOR PUBLIC AND
PRIVATE STAKEHOLDERS

§ POLLINATOR-FRIENDLY SOLAR PROGRAMS

Across the U.8S., many states have recognized the
value of pollinator-Iriendly solar projects and passed
policies to ensure this practical co-usage of land

is implemented. Several states, including lllinois,
Maryland, Minnesota, and Virginia, have statewide
pollinator-friendly solar programs.

To Minnesota, state code (§216B.1642)* authorizes
the Board of Soil and Water Resources to establish
statewide guidance for solar project developers aim-
ing for recognition under the Habitat Friendly Solar
Program. The statute reads, “..an owner of a solar
site i ting solar site practices
may claim that the site provides benefits to game-
birds, songbirds, and pollinators only if the site
adheres to guidance set forth by the pollina-

37 2019 Minnesola Stalules” Office of the Revisor al
Statules, Minnesota Legislature, revisor mn gov/stalules/
cite/216R.1642. Accessed May 2020

2 CENTERfm RURAT ATEARY |

and monarch butterflies, a diversity of lowering
plants that bloom during the entire growing sea-
son is crucial to provide ample pollen and nectar
resources. This can help improve overall honey
production in beehives placed on a project site as
well as provide crucial resources for migrating
monarch butterflies. Additionally, monarch butter-
flies only lay eggs on milkweed plants, making this
species of vegetation a crucial commponent of a seed
mix intended to maximize project value for this
Hagship species.

Importantly, wild bees benefit significantly from veg-
etation native to the location. However, naturalized,
non-invasive species {i.e. clover) could offer similar
or enhanced value. Honey bees have been proven

to benefit from both native and naturalized,
non-invasive species. Table 1 on page 9 displays
some species which olfer valuable nectar and

pollen resources for this species,

Many pollinator-friendly solar site developers may
want to consider species of vegetation which could
make the site more valuable for the grazing of
livestock. Given the significant cost of the equip-
ment instatled at a solar farm, sheep offer the
lowest amount of risk for grazing, Other livestock,
such as goats, may jump up on the panels and/

or chew crucial wiring. Meanwhile, cattle would be
expected to utilize the solar array as a scratching
post, posing potential risks of equipment damage.
Sheep are flexible grazers and Table 1 on page 9
highlights species which could help enable graz-
ing value at the site. However, site managers are
encouraged to avoid the introduction of sheep graz-
ing until after the vegetation establishment period
of one to three years. Delaying the introduction of
grazing ensures the site does not encounter emer-
gence issues and reductions in pollinator value
Once sheep grazing is introduced, site managers
should consult with natural resources professionals
and livestock managers to formulate a robust rota-
tional grazing plan.

Other pollinator considerations:

*  Grasses, such as Little Bluestem,
have (imited value for pollinators

= Clovers are very valuable for honey bees,
recognized as a source of nectar for honey
production and have been identified as the
most common source of polien for honey
bees in central lowa.

= Goldenrods {Solidigos) and Birdsfoot Trefoil
(Lotus corniculatus) have been proven ta be
used as a source of pollen for honey bees,
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tor plan provided by the Board of Water and Soil
Resources "*®

This guidance is based in part on the Minnesota
Solar Site Pollinator Habitat Assessment Form for
Project Planning, also known as a pollinator-fdendly
solar scorecard.” This form helps solar pru_]ect
developers and site S =
friendly solar projects by setting goals for percentage
of the site coverage by wildflowers, native species,
blooming species, and evaluating habitat resources,
among other guidance. This guidance is then incor-
porated into local ordinances at the county and
municipal levels, setting clear rules solar project
deve]opers must follow to be recognized on a
publicly ide listing of polli o
I'nend]y solar projects

As solar energy continues to grow states can work
with s, mcludmg and natural
resources pr solar project

and local government officials, to establish Lhmr
own statewide pollinator-friendly solar programs,
In addition to meeting on-site practical goals for
project developers, such as reducing erosion,
these programs ensure that all local stakeholders
benefit [rom renewable solar energy. States with
pollinalor-frendly solar projects are facilitating
investments in natural resources, pollinators,

and rural ities with one sense
action

Apart from statewide programs, local government
officials with authority to regulate zoning within
their jurisdiction can write requirements for
pollinator-(riendly solar projects into their solar
energy ordinances. In lowa, several counties have
led the way on this innovative approach of requiring
pollinator- J’nend]y solar. Linn County, lowa,

Jor Juded the foll language in

its solar energy ordinance:

“_.2) Soils shall be planted and maintained in
perennial vegelation to prevent erosion, manage
runoff, and build soil Seeds should inclitde a mix of
grasses and wildflowers, ideally native ta the region
of the project site that will result in a short stature

38  "Minnesota Habitat Friendly Solar Program " Minne-
sota Board of Waler and Soil Resources, 2019, bwsr state

mn us/bwsr-habitat-friendly-solar-program ~ Accessed
May 2020
33 “Solar Site Pollinalor Habital Assessment Form

For Project Planning " Minnesota Board of Waler and Soil
urces, w4 S ndnum|ld | proweg wpengine.

netdna-ssl com/wp-content/uninads/2019/08/

ndf d Muy 2020
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prairie with a diversity of forbs or flowering

plants that blioom throughout the growing season
Blooming shrubs may be used in buffer areas as
appropriate for visual screening 3) Seed mixes and
maintenance practices should be consistent with

grass sites.!' Simultaneously, pairing this practice
combination with community- and utility-scale
energy projects opens the door to numerous,
scarcely-explored economic development opportu-
nities, particularly in the rural Midwest. Develop-

made by lified natural res
professionals such as those from the department of
natural resources, county soil and water conservation
service, or natural resource conservation service.
4) Plant material must not have been treated with
ic i icit particularly icotinoids *“°

Other counties and cities across the region could
i 1 i -ffiendly solar

the i ion of
in their r energy ordi to
ded

ers and ities can work together to leverage
these projects to generate more than just renewable
energy. Looking forward, opening up project sites
[or beekeeping, investing in the local native seed
supply chain by supporting local retailers and
service providers, offers a way to further leverage
solar energy to stimulate rural economies,

In all, when conservation is made a priority on
solar energy sites, the value of these projects are

ensure all local stakeholders benefit from
solar energy development. This allows all residents
of the county, not just the landowner hosting the
lease, to see a return on investments in solar
projects

V. CONCLUSION

The clean energy economy is growing rapidly and is
fueled in large part by widespread adoption of solar
energy. As the industry cantinues to create hun-
dreds of thousands of jobs, stimulate local and
state tax revenue, and help reduce greenhouse

gas emissions, more stakeholders will continue to
explore ways to add more value to solar energy lor
all stakeholders. By developing resources for site
managers of pollinator-friendly solar projects,
public officials at all levels are well positioned to
add value to these projects for every ratepayer.
Investments in native and naturalized, non-invasive
vegetation ensure habitat [or at-risk pollinators,
including the monarch butterfly, while creating
habitat for vulnerable wildlife species. These species
are crucial for economic and food security in the
Midwest and underwriting solar energy projects with
native perennial vegetation improves quality of life
for all

Combining conservation with renewable energy
projects and saving money are not mutually exclu-
sive, The research has clearly demonstrated these
investments can save project developers up to
three times the cost of managing traditional turf-

40 Smith, Cody, et al. “lowa Solar Siling Resource
Guide: A Roadmap For Counties.” Center for Rural
Affairs, lowa  Environmental Council,  cfra org/

ications /i lar-siting-r guid d

August 2020
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Value for ratepayers, vulnerable pollina-
tors and wildlife, soil and water quality, and eco-
nomic stimulation rarely come in such a clear and
practical package. As the Midwest looks forward
to a future powered by a clean energy economy,
this innovative and pragmatic approach to solar
energy may offer the brightest path forward.

t @l About the
. B Center for Rural Affairs

Established in 1973, the Center for Rural Affairs is
[ a private, nonprofit organization with a mission to
\ establish strong rural communities, social and
econemic justice, environmental stewardship,
and genuine opportunity for all while engaging

i people in decisions that affect the quality of their
4 lives and the future of their communities.

41 Argonne National Laboratary, produced for the U §
Department of Energy’s [nSPIRE Study Obtained via per-
| sonal communication with Fresh Energy, April 2020
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FACT SHEET,
NATIVE VEGETATION AND SOL

AR PROJECTS

N

OWA

Across the U S, the solar industry is booming. Solar project sites olten occupy several acres af land and
are projected to cover 3 million acres by 2030 ' To produce 10 percent of lowa's electricity from solar energy,
13,440 acres would need to be occupied by solar arrays—ollering an npportunity for project owners to demon-

strate their commitment to environmenial stewardship 2

ADDING PROJECT VALUE

Tn addition ta providing habitat for wildlife and
pollinators, investments in native vegetation
(including non-invasive, naturalized species)
on solar project sites provide ancillary benefits,
such as improved soil health and water quality,
while also sequestering carbon

MANAGEMENT AND CONSTRUCTION

Construction and design

> Being fexible when it comes Lo the height of
a solar energy system is important lor project
success 3 to 4 feet tall is widely viewed as the
maximum clenrance between the lowest edge
of the solar panel and the ground without
substantially increasing material costs and
creating the need for elevation of workers for
operations and maintenance * A seed mix
should include plants that don’t reach a peak
height that could shade the low, tilted edge of
ground-mounled solar encrgy systems unless
developers plan to use strategic mowing or
livestock grazing [i.e. sheep) to avoid interfering
with project efficiency

Best practice: Although project managets may
have to strip-mow to malntaln project efficlency,

Timing impacts wildlife and pollinators

>

Alter year twa, avaid or minimize mowing
between April 1 and Aug 1 to reduce impacts
during the nesting season of upland birds such
as pheasants and quail ** Delaying mowing Lo
late September facilitates a more welcoming
habitat for migrating pollinators such as
monarch butterllics, as the highest population
of monarch eggs is olten ound on milkweed
planis in Jate July and early August "' Spot
mowing and/or herbicide application could

be used during this period il necessary.

Best practice: Every site is unique and all timelines
should be adjusted to the needs of a project
Experts suggest evaluating the ratio of natlve
species to weeds and Invasive vegetatlon before
making mowing and other management decisions

If natlve vegetation Is struggling to establish a

PLANNING COS [ AND SEEDING remember that taller native vegetation provides strong scand, mowing s likely necessary, f the
" Seeding better habitat for wildlife and pollinators,® opposite is occuring, mowing may not be in a site’s

Ranning p o . Striking a balance between quallty and height best Interest,

> Planning at least ane year belore the sced goes ¥ Timing is key to success——{rost-seeding between can equalize cost

into the ground is recommended; Lhis provides
adequate time to reach out for technical assis-
tance, review and select a site, determine the
existing dominant vegetation (if any), conduct
two or morc herbicide applications to suppress
exisling vegetation (il ncedcd], and gather quotes
for a native seed mix *

Cost

> When considering total praject cost, the key
variable is the number of acres that will be
established Depending on project size, different
management approaches may be necessary
Per acre in Towa, $500 to $1,000 ju a
reasonable range for most projects.*’

Best practice: Include native vegetarion In the
initlal planning of a project Incarporating this
deslred outcome into the process wiil allow for
a hollstic conslderation of all factors Including
construction, management, establishment,

and mare

Nov 1 and June 1 is ideal for maximum germin-
ation and ensuring stand establishment through
a full growing season ® August and late summer
should be avoided as a stand won't have enough
Lme to establish beflore cald temperatures

To establish the needed firm seedbed, conven-
tional methods include discing at least twice,
and cultipacking, although this is dependent
upon the conditions of cach site. Sceding meth-
ods include broadeast, drill, and hand-broad-
cast techniques Native grass seeds need good
sccd-to-soil contact and should be planted no
deeper than ane-fourth of an inch in the soil
[deally, native prairie seeds should rest on top
af the soil *

Best practice: A site may take time to establish
aesthetic native vegetation. Signage that says,
“Palllnator habltat in progress® can mitigate public
concern, Keep in mind each seedbed is different
and may not need discing—these decislons should
be made with a professional to review site-speclfic
information such as existing vegetation, moisture
levels, and soll type.

Management

> Year one: Regular mowing (three ta four times)
during the first growing season prevents weeds
Irom shading out seedlings and gaing Lo seed
The first mowing should be al a height of 4 to 6

inches svon alter seeding, the nex1 two mowings

should be at a height no less than B inches.'®

> Year two: With a successful planting, years
subscquent to csiablishment provide the
apportunity for less maintenance, needing,
only an cccasional disturbance to encourage
desirable species '

> Years three and four: Mowing and baling
approximalely every Lhree years is the
preferred management optinn for solar
project sites '

Selecting a seed mix

>

The height of the solar panels is a primary
consideration when selecting a seed mix

Other factors include project location, sail type
and moisture, the species of vegetation native tn
the area, planned management af the site, and
more. Consider desired autcomes of the nauve
vegetation, such as providing wildlife habirat,
increasing pallinatar populations, or reducing
erosion Developers should aim for a ratio of
grasses to forbs when selecting a seed mix

Best practice: wildlife generally responds mare

to structure of vegetation {the ratio of grasses to
farbs) than speclfic plant species; a seed mix closer
to 30 percent grasses and 70 percent forbs is
recommended for upland nesting birds. Some spe-
cles of native vegetation are cruclal for pollinators;
monarch butterflles only lay eggs on milkweed
plants,'s Bees, adult monarchs, and other pallina-
tors rely on a diversity of flowering plants that have
blooms during all periods of the growing season
{March to October). See Flgure 1 on the following
page for recommended seed mix
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FIGURE 1 RECOMMENDED NATIVE SEED MIX FOR A SOLAR PROJECT SITE IN CENTRAL IOWA™

Shott specles pralnie seed mix for medium-dry sells in central lowa

| Botanical name Cammon name

Batanical name | Common name

[ Wildflowers (forbs)

Treed, shrubs, vines |

| Asclepias tuberosa : Butterfly Weed

Coreops!s palimata Prare Corcopsis

Dalea candida Wh\[e P'amE Claver

Dalea purpurea Pup\e Pva e Clover

Drymocailis arguta Prae Cmquefm?

l-vynglum yucmrunum Ra&‘esnake Master

Euphaorl corollata Flowev- g Spuvge

Liatris aspera Butron Blazing Star

Pedicularis canadensis

Penslemon digilalis

Wead Betony

Foxglove Beardiongue
| Psewdognaphalium obtusifalum oriast
[Ruobeca it
[ | Ruelha hurmis

Sweet Everiasting
Black-eyed Susar
Wild Peturia

Su\ dago speciosa Showy Gaoldenrod
Sky Biue Aster

Qrio Spiderwort

| Symuhyo[ncnum cn\en[ﬂng.ense

| Tradescantia ohnens\s

|Vevbena stv‘cka Hoary Vervain

Zizia aurea

g Mo

Common Milcweed

i Asclepias syraca

| Symphyotncnum encaides Heath Aster
Al bk el

Sympnyotrchum plosum Frost Aster

| Gertana aiba
|
| Hellopsis helanthoides

Cream Gentan

Early Sunflower

Jesmod um canadense

iy Taoe Trolio!

16 Peisortal communiatone. Amy Yoakurn. Nanural Resoue cs Specialise Stony Caumty Cnnserve
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Ceanthys amerncanus | New Jersey Tea

T — -
RBaptsia alba | Wnite Wild Indiga Rosa arkansana ‘Wiid Rose |
Chamaecnsta fasaculatla | Paruridge Pea Amoraha canescens Lead Plant
Coreaps's lancealata Lance-ieaf Coreopsis Grasses, sedges, rushes |

Bouteloua curt pendula S\uc oats Grama

Carex brevior Plains Oval S Sedqe

<oeleria marcantha June Grass

Little Bluestem

Schyzachyrium scopanum
Sun expnsum full

Soil maolsture: medium-dry
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Daniel

Priestley

From: Jayme Huber <jhuber@nipco.coop>

Sent: Friday, September 8, 2023 1:33 PM

To: Daniel Priestley

Subject: RE: Solar Public Hearing Postponed to September 11 in Moville at 5 PM (Comments Requested)
Follow Up Flag: Follow up

Flag Status: Flagged

CAUTION: This email originated from OUTSIDE of the organization. Please verify the sender and use caution if the message contains any
attachments, links, or requests for information as this person may NOT be who they claim. If you are asked for your username and
password, please call WCICC and DO NOT ENTER any data.

Daniel,

Missed the 10AM deadline for response on this. If possible would like to respond with the following as a response from
Northwest lowa Power Cooperative (NIPCO):

Woodbury County Zoning Solar Ordinances should include and/or require the following data:

1.

NoukswnN

Regards

Location and footprint (Acres) of solar array(s)?

Have they started the generation interconnection agreement with the appropriate RTO (SPP or MISO)?

What utility have or are they going to partner with on this?

What is the size (MW) and voltage (kV) they are considering?

What transmission and substation facilities will they need to build and or use that are existing?

Do they understand the service territories between MEC, REC’s & Muni’s?

Solar ordinances should match all the ordinances Woodbury County Zoning currently has in place for wind generation
facilities.

Jayme Huber

Jayme Huber
V.P Engineering & Operations

NIPCO

Northwest lowa Power Cooperative
PO Box 240

31002 County Road C38

Le Mars, |A 51031

jhuber@nipco.coop

Office -

712-546-3509

Cell — 319-457-0976

Recept

ionist — 712-546-4141

NIPCO

A Touchstone Energy” Cooperative ﬂ:t
- 2



Daniel Priestley

From: Kent Amundson <kamundson@woodburyrec.com>

Sent: Friday, September 8, 2023 4:04 PM

To: Daniel Priestley

Subject: RE: Solar Public Hearing Postponed to September 11 in Moville at 5 PM (Comments Requested)

CAUTION: This email originated from OUTSIDE of the organization. Please verify the sender and use caution if the message contains any
attachments, links, or requests for information as this person may NOT be who they claim. If you are asked for your username and
password, please call WCICC and DO NOT ENTER any data.

Mr. Priestley,

Thank you for asking the Woodbury County REC to comment on the proposed Utility-Scale Solar Ordinance.

Woodbury County Rural Electric Cooperative provides electric distribution services to our member-consumer in Woodbury
County. We contract with other organizations to provide or negotiate for the power used by our member-consumers, and we do
not directly install or arrange for utility generation. Generally, demand for electricity across the country is increasing. The
country needs to use all available resources to generate electricity, to provide safe and reliable power that our citizens demand.

With respect to a local utility scale solar ordinance, we feel an ordinance should be similar to the current wind

ordinance. However, because the technologies are different with respect to shape, sound, and coverage, minor changes could
be made to modify distances, etc. reasonable distances should be determined with inputs from all interested parties including
landowners of the sites and landowners of surrounding properties. With respect to the definition of “utility scale”, we would
suggest it be based on system connected to the utility grid, however, larger individual or company owned systems may be a
concern for surrounding residence so size considerations may be needed. With respect to other topics being considered like
percentages of acres in the county, suitability ratings, etc. these topics should be thoughtfully discussed as they may limit a
landowners property rights.

Respectfully submitted,
Kent Amundson

CEO and General Manager
Woodbury County REC
Moville, lowa






Daniel Priestley

From: Thomas Bean <tbean@landandlibertycoalition.com>
Sent: Monday, September 11, 2023 1:23 PM

To: Daniel Priestley

Subject: lowa Land and Liberty Coalition Solar Ordinance Guide
Attachments: lowa Solar Ordinance Guidebook.pdf

CAUTION: This email originated from OUTSIDE of the organization. Please verify the sender and use caution if the message contains any
attachments, links, or requests for information as this person may NOT be who they claim. If you are asked for your username and
password, please call WCICC and DO NOT ENTER any data.

Hello Dan,

My name is Thomas Bean with the lowa Land & Liberty Coalition. Our group wanted to send over our solar ordinance guide we
share with counties who undergo ordinance changes. If you would please provide the commission members with the document
that would be great.

Please let me know if you have any questions!

Thank you,
Thomas Bean

Field Representative
m: (319) 899 4451

000

IA L&LCis a project of the Iowa Conservative Energy Forum







LAND &

LIBE]RTE

o IOWA LAND AND
5 LIBERTY COARALITION
R4

Solar Ordinance Guide

WHO WE ARE

The lowa Land & Liberty Coalition is imade up of farmers, landowners, and stakeholders who
are concerned about protecting their property rights. building their communities through job
creation and econoinic opporttinity, and being good stewards of the land.

SOLAR WORKS IX IOWAR

Presently. lowa is experiencing a boom in the field of Solar Energy Production, The slate is
seeing unprecedented growth in the customer-owned solar market. Additionally, utility-scale
and community solar projects have begun popping up around the state. Here are some
statistics and mativations to consider solar:

lowa ranks 16th in the nation in technical potential for solar energy production. Due
lo its geography and climate, lowa can harness more sunshine than Geargia, South
Carolina, and even the sunshine slale itself, Florida!

Large-scale projects are cost-effective. A recent report found that the cosl of energy for
utility-scale solar declined 89% between 2009 and 2019. The cost to put up a solar array
is cheapei than ever, which means lhe proceeds can go right back ta the landowner and
the counly.

Lease or easement payments provide steady streams of income. Landowners who

are looking lo diversify their revenue streams can look ta solar lo accomplish this goal.
Property tax benefits go directly to counties. Solar arrays must pay properly 1axes,
which creates a revenue stream thal can be direcled 1o a variely of different public works,

like county infrastiucture, schools, health services, and debt services.

Solar arrays produce clean energy with no environmental impact. Solar arrays do not
add harmful emissions inlo the environment like fossil-fuel power plants. They produce
clean energy and after their lifespan is up, they can be recycled, and theil components

can be repurposed for olher manufacturing uses.

The job market for solar is growing rapidly. In 2019, the U.S. Bureau of Labor
Statislics projected that Solar Installers will be the fastest growing job market in the United
@ www.landandlibertycoalition.com/iowa @ @lowallC States through 2026, with positions expected to grow by 105% during the time span

& www. landandlibertycoalition.com/fiowa f! @lowaLLC
This guide does not represent legal advice. Recipients of this document should discuss all legal inquiries with an attarney.

COMMON-GROUND SOLAR ORDINANCE CRITERIA
Safe, Proven and Workable for Utility Scale Solar Projects

+ Non-participating property line: 50 ft
+ Non-participating dwelling: 250 ft

+ Non-participating neighbors can waive the 250 ft. setback by way
of a written agreement

Setbacks

ORDINANCE GUIDE SUMMARY

This guide aligns with our mission to collaborate with county officials and develop common-
ground solar ordinances that consider the landowner's freedom to develop their private land
while respecting the rights of their neighbors and citizens in their county.

Height Limit 25 fr. an full it

Vegetation

25 ft. at fuil tilt.
Management

WHAT'S INCLUDED:

+ Recommendations on the key crileria for a balanced and eileclive solar energy
ordinance.

» A subset of successful county ordinances across the state that preserves landowner
rights and hrings econamic benefils to their communites

Project owner/developer shall establish a complaint resolution
system and make a good faith effort to resolve complaints within 45
days

Landowner
Complaints

« Project owner/developer is required to provide financial
assurance for the full cost of decommissioning of the project in a
form acceptable to county. This estimated cost is updated every

Decommissioning 5 years of operation

Project owner/developer is required to notify the county of their

intent to stop using the facility, and that shouid be the trigger for

decommissioning to begin

APPLICATION & APPROVAL PROCESS:

We recommend that county officials prioritize creating a clear application and review process
with well-defined steps and conditions for approval. This allows a solar developer to clearly
identify the application requirements for a solar project which, if met, will result in counly
approval of the application

While each county across the state is unigue, all counties can utilize these common ground
recommendations to preserve property rights for all citizens and invite economic development

RPPLICATION REQUIREMENTS opportunities to their communities

Project applicalions should provide essential information 1o counly boards and zoning
officrals. While some informalion may be required at the lime of application, officials may wish
to allow applicants o submit additional information later.

View commen-ground solar ordinances across the state by checking out soine of lowa's most
successful examples below:

Winneshiek
County

Muscatine
County

Johnson
County

Louisa Webster
Caunty County

@ www.landandlibertycoalition.com/iowa @lowallLC

This guide does not repiesent leqal advice. Recipients of this document shautd discuss all fegal inquiries with an atiorney.

f @lowaLLC

This quide does nof rep legai advice of this should discuss all tegal mquirtes with an attorney.

@ www.landandiibertycoalition.com/iowa




FIND YOUR &

CORLITION

COMMORN GROURD

PAVE THE WAY FOR
ECONOMIC
DEVELOPMENT &
TAX BASE GROWTH

PRESERVE PROTECT
LANDOWNER CONCERNED
RIGHTS CITIZENS

CONTACYT US TODAY

Elliot Meyer
Field Director, lowa Land & Liberty Coalitions
emeyer@landandlibestycoalition.com

@ www.landandlibertycoalition.com/iowa
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