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Are You Solar Ready?

Seven steps to successfully manage large-scale solar development.
By MEGAN DAY, aicp
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ommunities across

the U.S. are expe-

riencing growing

development pres-

sures for large-scale
solar—photovoltaic (PV)—systems
of several to thousands of acres in
size. This trend is driven by rap-
idly dropping prices coupled with
increasing demand for clean energy.
According to the Lawrence Berkeley
National Laboratory, utility-scale
PV costs dropped by 70 percent
from 2010 to 2018 and are consis-
tently about a third of the cost per
watt of residential rooftop PV.

By 2050, large-scale PV deploy-
ment is projected to increase to
roughly eight times the current
installed capacity, according to mid-
case standard scenario modeling
by the National Renewable Energy
Laboratory (NREL). That translates
into solar development on approx-
imately 2.6 million additional acres
of land—more than three times the
size of Rhode Island.

The growing demand for elec-
tricity from low-cost, large-scale PV
will pose challenges as states and
communities struggle to address
this new form of land use and devel-
opment. There may be fear and
opposition to changing landscapes
and land uses. Plans, zoning codes,
and inspection processes may not
contemplate this form of develop-
ment, so they may require revisions.

Fortunately, communities
willing to tackle these challenges
can employ strategies that will not
only help them be prepared when
large-scale solar developers come
to call, but also help them lever-
age emerging solar development
opportunities to achieve myriad
community benefits, including job
creation, economic development,
clean energy, and even agricultural
production and habitat value (see
“Opportunities for Big Benefits
from Large-Scale Solar,” page 50).
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Lay the Groundwork

INTEGRATING SOLAR development

into community goals and objectives
and setting large-scale solar performance
standards are the first steps to solar suc-
cess. Addressing solar in planning pro-
cesses and codes will enable a community

to contemplate how and where large-scale PV development
is desired. Strategies for solar-ready communities include:

COMPREHENSIVE PLANS that identify solar resources like other
natural and extractable resources. Plans should set goals and
address large-scale PV as an economic development opportunity
in terms of land use and in utility and infrastructure planning.

DEVELOPMENT REGULATIONS that explicitly address all forms of
solar development (large-scale, accessory to a principal use of a
property, rooftop versus ground-mounted or not attached to an
existing structure). NREL research shows that communities that

address solar in their codes have more
installed solar per capita.

PERMITTING PROCESSES that are pre-

dictable, transparent, and documented.

Being solar ready also means inte-
gration and consistency among multi-

ple plans and goals. For example, a 100-percent clean electricity
goal has associated solar development land-use planning, zoning
code, and comprehensive plan implications. Similarly, farmland
or open space preservation plans can provide guidance on how
PV development may be compatible with and further these goals
(e.g., where PV can be colocated with farmland or*provide pre-
dictable revenues to support farm preservation) and where PV
development is incompatible (e.g., critical viewsheds or forested
land). Solar-ready communities align solar development stan-
dards and targets in the comprehensive plan with land use, resil-
ience, climate action, energy, and infrastructure planning.

RECOGNIZE LARGE-SCALE PV AS A UNIQUE LAND USE

WHILE SOME PLANNERS
may view large-scale PV as an
industrial or utility land use, PV
does not generate industrial or fossil fuel
impacts like pollution, noise, and traffic.
Large-scale solar installations are
quiet, emission-free facilities that gen-
erally have no on-site staff other than
occasional maintenance workers.
Industrial land uses often require
access to major transportation corridors

and water, sewer, and natural gas
utilities, none of which PV requires.
Large-scale PV installations only require
a connection with the local electrical
transmission or distribution system.

Requiring land developed for solar to
rezone to industrial or utilities designa-
tions can lead to isolated parcels where
future development of heavy industry
or a fossil fuel plant is unwanted.

Large, unencumbered, flat

agricultural and rural lots near existing
substations make attractive large-scale
PV sites, though even urban residential
areas are suitable if the demand exists
and the regulations allow it.
Anticipatory rezoning and designat-
ing PV development locations may prove
futile because locations with capacity
on electrical lines, reasonable costs
to interconnect, and market demand
change over time.

Identify a

Defining and distinguishing between roof-

mounted and ground-mounted installations of vari-

FOCUS
ON IMPACTS

IN ATTEMPTING TO reg-

ulate solar or distinguish

between principal and
accessory uses, communities
often mistakenly regulate how
much electricity can be gener-
ated, who can use the electricity,
and who can own photovoltaic
equipment. For example, zoning
codes may require on-site
consumption of photovoltaic
electricity generation, which pre-
vents community or shared solar
in addition to principal use solar
energy generation facilities.

A best practice is to define
and apply standards to solar
installations based on the area
(e.g., square feet or acres) or
impact of the installation rather
than the capacity (e.g., kilowatts)
or how the generated electricity
is used to avoid codes from
becoming outdated as efficien-
cies, technologies, and utility
business models change over
time. Walton County, Georgia,
includes language like this in its
land development ordinance:
“Property used in solar energy
development shall be termed a
‘solar farm’ if the acreage of land
utilized in its construction and
installation exceeds 5 acres.”

EXAMPLE USE TABLE

Avoid Treating PV
Like a Building

MAXIMUM LOT COVERAGE allow-
ances, which limit the percentage of the lot
that may be covered by buildings or imper-
vious surfaces—sometimes to as little as
10 percent—can prevent ground-mounted
PV development,
which frequently
makes use of an
entire parcel (right,
in Walton County,
Georgia).

While ground-
mounted PV equip-
ment pads and
racking posts are
impervious surfaces,
rainwater can flow
between panels and
support vegetation growth beneath solar
arrays, which aids stormwater absorption

and erosion control and improves the
visual appearance of the property.
Exempting vegetated areas from lot
coverage and impervious surface calcula-

* tions can reduce costs and lead to water

quality improvements.

Several states, including Maryland
and New Jersey, exempt vegetated areas at
ground-mounted PV facilities from imper-
vious surface or coverage calculations.

List continues on page 52
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OPPORTUNITIES FOR BIG BENEFITS FROM LARGE-SCALE SOLAR

olar-ready communities can
manage large-scale solar devel-
opment in ways that capture mul-
tiple benefits, from meeting economic
and environmental goals to aligning with
aesthetic and agricultural needs.
For starters, PV energy generation
does not have the associated health
and environmental risks that come
with fossil fuel electricity generation,
such as from coal ash, greenhouse gas
emissions, pipeline explosions and leaks,
and mercury pollution. Large-scale solar
development can also foster economic
benefits in the form of jobs and spending
primarily during construction, when
hundreds of workers may be employed
on-site. And it can mean increased prop-
erty tax income due to capital invest-
ment—many millions of dollars—and local
power generation without purchasing
fuels from outside the community.
But the benefits don’t stop there.
Managed strategically, communities can
put solar development to work to meet
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community objectives beyond economic
development and clean energy. Local
governments can set large-scale solar
performance standards to capture
aesthetic, habitat, or environmental
conservation; agricultural and farmland
preservation; stormwater management
and water quality improvement; and even
growth management benefits.

For example, an increasing number of
states, including Minnesota and Maryland,
have statutes that encourage large-scale
solar sites to “provide native perennial
vegetation and foraging habitat beneficial
to gamebirds, songbirds, and pollinators,
and reduce storm water runoff and
erosion.” Flowering ground cover, a land-
scaped buffer, or a particular style of wall
or fencing may be required to provide
aesthetic value. Perennial, deep-rooted
vegetation at solar facilities can provide
improved stormwater management, hab-
itat value, and groundwater protection
from nitrogen and other pollutants.

Indeed, PV can be colocated with

agricultural land uses like sheep grazing
for vegetation control, apiaries for honey
production, and even hand-picked high-
value crops. Perennially vegetated PV
facilities can serve as a form of long-
term crop rotation, enhancing the soil
and providing revenue for farmers over
the 20- to 35-year facility lifespan and
enabling the land to revert to agricultural
production for future generations.

Solar development can also provide
a long-term, temporary use to delay
residential or commercial growth and
extension of services in support of
growth management goals.

Planting and maintaining pollina-
tor-friendly vegetation at solar energy
developments can increase pollination
services and insect pest management
for nearby agriculture. A study by the
National Renewable Energy Laboratory
(NREL) and Argonne National
Laboratory identified more than 800,000
acres of agricultural land near existing
and planned large-scale PV facilities that

ABOVE AND RIGHT: DENNIS SCHROEDER, NREL,/DOE

BUZZING BOOST TO LOCAL AGRICULTURE

Pollinator habitats on solar farms can provide billions of dollars in pollination services.

Total pollinator-
dependent agriculture
within 1.5 kilometers
of solar facilities
(indicated in hectares).
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may benefit. If 10 percent to 50 percent
of existing and planned solar facilities
were planted with pollinator habitat, they
would produce $1.9 to $5.7 billion in pol-
lination services for nearby agriculture.
Ground-mounted solar can also make
productive use of landfills, brownfields,
airport land, vacant lots, highway
rights-of-way, or other underutilized

land, which can boost the local economy
and increase local tax revenues while
potentially redirecting solar development
away from farmland, forested land, or
other undeveloped sites. For example,
the Greenfield Solar Farm, a two-mega-
watt solar array built on a landfill in
Greenfield, Massachusetts, created
approximately 50 local construction jobs
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and saved the town $250,000 in its first
year of operation. Jurisdictions can offer
incentives such as expedited review,
exemption from certain fees or taxes,
or financial support to help projects
overcome the added costs and risks
of development on marginatl sites.
Where land values are preventa-
tively high, floating solar (PV arrays
mounted on floating pontoons) offers an
alternative to ground-mounted arrays.
NREL recently estimated the technical
generation potential of floating solar on
a total of 24,419 man-made water bodies
in the contiguous U.S. identified as suit-
able for floating solar generation. These
water bodies include wastewater storage
ponds, reservoirs, remediation and tailing
ponds, and agricultural irrigation or
retention ponds. In aggregate, floating
PV could produce almost 10 percent of
current national electricity generation,
with the added benefit of reducing
evaporation and algae growth in their
host water bodies.
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Address Community
Concerns

PROPOSED LARGE-SCALE PV

projects often elicit objections
based on misperceptions. To be solar ready,
planners can distinguish truth from fiction
by educating stakeholders about common
concerns.

LIGHT REFLECTION. PV modules generally
use nonreflective glass and are designed to
absorb rather than reflect the light that hits
the panels in order to convert solar energy
into electricity. PV modules are generally less
reflective than windows and water.

NOISE. The noisiest components at a ground-
mounted solar installation are the inverters,
which generate a low buzzing sound as they
convert electricity from the direct current
generated by PV modules to alternating cur-
rent used by the electric grid. Noise generated
by large-scale solar installations is generally
not audible above ambient noise outside of
the facility fence.

PROPERTY VALUES. Though studies are lim-
ited in number, none have shown decreased
property values adjacent to PV development.

ENVIRONMENTAL AND HEALTH SAFETY.
Solar panels do not create air pollution, leach
chemicals, or generate harmful electromag-
netic fields.

+
t

gl

FREE HELP
IN PLANNING
FOR SOLAR

The SolSmart

program (solsmart.
org), a national
designation and
technical assistance
program funded by

the U.S. Department

of Energy, recognizes
communities for taking
steps to streamline
solar planning and
permitting and open up
their local solar market.
SolSmart provides free
technical assistance

to all municipalities,
counties, and regional
organizations who

participate.

AVOID OVERLY BURDENSOME DECOMMISSIONING REQUIREMENTS

LARGE-SCALE solar
ordinances often

and aluminum at a facility
can be used to cover part

require a plan for or all the decommissioning

decommissioning at the end
of a project’s useful life or in
the event a facility is not in
operation for a year. Land-
use entitlements may also
require decommissioning
bonding or other financial
assurance requirements.
Whether the salvage
costs of the steel, copper,
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costs—and how to estimate
their future value—is the
subject of debate.

While jurisdictions
may have concerns about
abandonment, the capital
investment represented by
a large-scale solar facility
and the long-term contracts
to purchase the electricity

generated (generally power
purchase agreements) mean
that such facilities have
significant value and will
likely be sold and maintained
in the event of the original
owner’s bankruptcy.

The terms of most large-
scale solar facility land leases
generally have decommis-
sioning requirements and
assurances, further mitigat-
ing abandonment risk.

In bonding and other
large-scale solar require-
ments, consider if the regu-

lation is commensurate with
other forms of development
to avoid a claim of arbitrari-
ness. Is a decommissioning
bond required of other
structures that have a similar
useful life?

Day is a senior energy planner
at the National Renewable Energy
Laboratory.
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CASE STUDY: STEARNS COUNTY

Predictability and transparency are key to solar energy development standards that boost the economy
and preserve agriculture. BY BRIAN ROSS, AICP, LEED GREEN ASSOCIATE

tearns County in central

Minnesota is a leading example

of how local governments can
engage their community to develop
solar resources. The Great Plains
Institute worked with Stearns County
to engage stakeholders and create
transparent and predictable solar
development regulations, including
ensuring pollinator habitat and
stormwater benefits.

BACKGROUND: Stearns County

(pop. 150,000) is located west of

St. Cloud, Minnesota. While the eastern
side of the county is quite urban, most
of the county is rural, and includes
some of the most productive agricul-
tural areas of the Midwest as well as
electrical transmission connections

to the St. Cloud and Minneapolis/
Saint Paul metro regions.

NEED FOR EVALUATION OF SOLAR
REGULATION: In its 2008 comprehen-
sive plan update, the county recog-
nized the value of renewable energy
development as an economic opportu-
nity. Stearns County developed a solar
ordinance in 2010, and recently permit-
ted multiple community solar projects.
But since that time, the community
solar market evolved, regulatory stan-
dards changed, and solar development
controversies in nearby counties raised
concerns about whether the county’s
2010 solar ordinance needed revisiting.
While some nearby counties
issued moratoriums on new solar
development, Stearns County initiated
a solar workgroup to study the issue.
Composed of county board and plan-
ning commission members, agricultural
representatives, solar developers, and

A pollinator test plot underneath
the PV array at the Chisago Solar Site
in Minnesota.

landowners, and guided by profes-
sional planners, it was charged with
proposing new ordinance standards to
address the evolving market and com-
munity concerns. The group focused on
zoning districts, stormwater manage-
ment, agriculture protection standards,
development standards, and more.

GROUNDBREAKING STANDARD: The
workgroup recommended that the
county’s new solar ordinance require
all large-scale, ground-mounted
solar development meet Minnesota’s
voluntary “beneficial habitat” standard,
legislatively created in 2014. Stearns
was the first county to use the state
standard, and the first county in the
nation to require solar development
to be certified as pollinator habitat.
Perennial pollinator habitat not only
protects bees and butterflies; it also
improves surface water quality through
increased infiltration. The county used

the beneficial habitat requirement as a
compliance pathway for solar develop-
ment to meet the county's stormwater
standards. Large-scale solar instal-
lations now support pollinators that
enhance Stearns County’s agricultural
economy and natural systems.

LESSONS LEARNED: The stakehold-
er-driven process, conducted outside the
context of a specific project proposal,
allowed measured evaluation and
discussion of solar development issues.
The process emphasized applying the
county’s adopted policy goals and
existing standards and procedures to
the range of circumstances and issues
associated with solar development while
encouraging economic and environmen-
tal benefits of renewable energy.
Stakeholders discovered that
existing standards (such as the noxious
weed ordinance, screening standards,
and extraterritorial jurisdiction process)
addressed many of the concerns raised
about specific solar development proj-
ects, negating the need for additional
language in the new solar ordinance.

OUTLOOK: Stearns County continues
its commitment to solar development.
It is a SolSmart Silver-designated
community (see opposite page) and
has issued permits for more than

90 megawatts of utility-scale solar and
community solar development, one of
the highest amounts for a Midwestern
county. These projects will generate
approximately $3 million in local energy
production and property tax revenues
over the useful life of the projects.

Ross is a senior program director at the Great
Plains Institute.
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