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Solar array, Georgia



Solar array, Ohio
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Westmill Solar Park, UK

Dr. Guy Parker
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Westmill Solar Park, UK
Fresh Energy
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Green Lantern Solar
Bee the Change
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Dniso University,
Photo by Susan Studer King
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University of Dayton
Before Seeding
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Root Systems of Prairie Plants
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Solar Site Management for Soil, Storm Water, and Pollinator Benefits

——

Adapted witk perminiion from Hesdd Netara, Liviag Habstets © 1995




i sNREL

Transforming ENERGY

Meeting SunShot Cost and Deployment Targets through
Innovative Site Preparation and Impact
‘Reductions on the Environment (InSPIRE)
» . =

Jordan Macknick, Co-Principal Investigator, InSPIRE;

ASTRO Working Group Co-Chair, NREL ]

Heidi Hartmann, Co-Principal Investigator, InSPIRE,
Argonne National Lab

Rob Davis, ASTRO Working Group Co-Chair,

Fresh Energy
e




INSPIRE Project Overview

InSPIRE Project Sites

redistribution to
increase available water

Water harvest and ‘ '.’n‘?"gg

Select from the options below to display all sites using that technology.

Shade to ® Beekeeping ® Beneficial Predators
reduce water ® Co-location of Solar and Agriculture @ Dryland Agriculture Co-location
® Native Vegetation ® Pollinator Habitat

stress

b Y ® Solar-Integrated Greenh
Habitat for » %$ Shade to reduce olar-integrate reennouse
pollinators %‘;,9:5{‘ thermal and s
e @' radiation stress i NREWL
T

Field-based research topics: Analytical research topics: . A Arggmue_ﬁ TEMILE
(1) Economic viability of solar-agriculture co- (1) Satellite imagery analysis of current land Sﬁ\%orgitSytate Kon %N.vmsﬁv —

location configurations groundcover practices ek HVPE‘E&BYSTEMS
(2) Increasing agricultural yields in arid (2) Cost-benefit analysis of O&M ground cover Harvest fhe Sumt

environments practices o emm - AN
(3) Energy, water, and food security in remote, off- (3) Quantification of ecological services of 1 EELIEI\EAEEAS\TE Tntegrated Systems for People and Placs

grid areas groundcover options nma=

(4) Pollinator habitat and ecological services
Minnesota
Native

Landscapes
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Over 860,000 acres of agricultural land
would benefit if existing solar facilities had
pollinator-friendly vegetation o)

15 KM Bofer

Pollinator-oopondonl Agricuture , . Totad Polinator-Dependent
Rackground | No Dependerce . ‘ ' Agricuiture Near Solar Facilties (ha)

[T Mocerasey Dependert . . . D 2500-5000 [~ 0000
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The Objective

Photovoltaic
Stormwater Management
Research and Testing

(PV-SMaRT)

Megan Day
303-275-3261
Megan.day@nrel.gov

"PV-SMaRT" seeks to reduce balance of system soft costs
associated with stormwater infrastructure requirements and
improve water quality by developing and disseminating
research-based, solar-specific resources for estimating
stormwater runoff and best practices for stormwater
management and water quality at ground-mounted PV
facilities.



What constitutes “pollinator-friendly”
in the context of a solar array!



,.Jbr Karen Oberhauser - WSS Dr. Marla Spivak

?‘ University of Minnesota
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University of Minnesota
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Pollinator-Friendly Solar

Incremental <> Meaningful

Solar site vegetation that helps bees
and beneficial insects



Flexible Standard,Vetted by Expert
Entomologists

Percent wildflowers
Percent native species

Diversity of species

Nearby assets

Signage?

Managemet plan!?

Insecticide risk

# seasons flowering

For solar companies and local governments to meet pollinator/wildlife

BWSR

Form for Project Planning

habitat certification

Solar Site Pollinator Habitat Assessment

1. PERCENT OF PROPOSED SITE VEGETATION COVER TO BE 6. SITE PLANNING AND MANAGEMENT

DOMINATED BY WILDFLOWERS
O 31-45
D 46-60
] 614

2. PLANNED % OF SITE DOMINATED
COVER

0O 26-50
O s1.75
[ 76-100

solar habitat

7. SEED MIXES

BY NATIVE SPECIES

[:] Mixes are composed o

10 seeds per square

(] Detailed establishment and +15 points
+> points management plan developed
+10 point (see example plan) with funding
+15 points contract to implement
ints —] ] signage legible : ty or mori +5 poir
y feet stating pollinator friendly

foot

:] All seed genetic origin within 175 +5 points

+5 points miles of site (pg.7-8 of Guidance)

+10 points ] Atleast 2% m

+15 points be established from

lotal points

3. PLANNED COVER DIVERSITY (# of

numbers from upland and wetland mixes can be combined) L[] Planned on-site

Species in Seed mixes; 8. INSECTICIDE RISK

nsecticide -40 points

[] 10-19 species +5 po

nts

[] 20-25 species +10 points

[:] 26 or more specie: +15 points
Total points

use or pre-planting seed/plant
treatment (excluding buildings/

electrical boxes, etc.)

Communication/registration

with local chemical applicators

about need to prevent drift from

4. PLANNED SEASONS WITH AT LEAST 3 BLOOMING

idjacent are

das

Total points [:

SPECIES PRESENT (check/add all that apply)

D Spring (April-May) +5 points
Summer (June-August +5 point

Clra (September-October) +5 po

Pollinator Toolbox

5. AVAILABLE HABITAT COMPONENTS WITHIN
.25 MILES (check/add all that apply)

[] Native bunch grasses for nesting  +2 point:
Native trees/shrubs for nesting +2 po
[C] Clean, perennial water sources +2 points

[[] Created nesting feature/s +2 points

(bee blocks, etc.) Total points |

Grand Tota

Provides Exceptional Habitat
Meets Pollinator Standards

>85

70-84

Project Name:
Vegetation Consultant:

Project County:
Project Size:

Projected Seeding Date:




Public Policy: State & County

* Pollinator-Friendly Solar standards

m Solar Site Pollinator Habitat Assessment
MN, MD, VA, NC, SC,VT, NY, SC, IL R i
For solar companies and local governments to meet pollinator/wildlife
’ ’ ’ ’ ’ , ’ , , Bws R habitat certification '
I I I I CJ CJ I I DOMINATED BY WILDFLOWERS M Detailed e<tablichment an
) ) ) O 31-45 A N

L] 46-60 +10 points
U 614 +15 points

e Pollinator-friendly=conditional i :
approval rather than blanket denia i m—— TR s 4

solar habitat (at least 1 every 20ac¢

COVER
m 26-50 +5 points es 0
O s51-75 +10 points [] Atleast

* Michigan opened 3 million acres o I

3. PLANNED COVER DIVERSITY (# of species in seed mixes; 8. INSECTICIDE RISK

numbers from upland and wetland mixes can be combined) [ Planned on-site insecticide 40 points
® [] 10-19 species +S DoINts use or pre-planting seed/plant ,
, treatment (excluding buildings,
agricuitural reserve land onily to 3 202 sed oo bldng
electrical boxes, etc.)
L] 26 or more species +15 points ¢ g
- r B ) — [[] Communication/registration 10 poi
I I [ f [ I I [ ] o :MI‘“\[—‘ with local chemical applicators
— about need to prevent drift from
ollinator-friendly solar projects A PLANNED SEASONS WITH AT LEAST 3 BLOOMING =
SPECIES PRESENT (check/add all that apply)
O] Spring (April-May) +5 points Grand Tota
U Summer (June-August +5 points
‘ [ Fall (September-October) +5 points Provides Exceptional Habitat >85
as S ac u S e S P I Ogl al I I Total points ‘ Meets Pollinator Standards 70-84
Pollinator Toolbox Project Name:
o ° ° 5. AVAILABLE HABITAT COMPONENTS WITHIN Vegetation Consultant:
.25 MILES (check/add all that apply) Project County:
- [[] Native bunch grasses for nesting  +2 point: Project Size:
[] Native trees/shrubs for nesting +2 points Projected Seeding Date:



Solar-powered pollinators for less than a
penny a watt

Ernst Pollinator and Prairie Restorations offer the services, as required by various state
scorecards for solar siting, to bring your solar site up to the “pollinator standard”, while
also saving money on operations and maintenance over the long term.

APRIL 5, 2019 JOHN WEAVER

BUSINESS MARKETS POLICY PRODUCTS UNITED STATES

Prairie Restorations - SoCore



Potential Benefit: slow PV loss/degradation in a

warming world

PV efficiency degrades by an average of 0.6% for every 1°C increase in
temperature above 25°C (77 F).

Energy - a win for PV production!

A Tradwonal PV panels
— Agrivoitaic PV panels

| l
Ll "M.l |‘l!||

8

Cooler temperatures =
Increased PV
efficiency and less
wear-and-tear

8

|Imyl
‘l

|

8

3

Summer time average
cooling ~9°C

...................................................................

o o o o

0.095 —{Sharp NE-QSE2U
Temperature Coefficient: -0.6%/C

(Agrivoltaic - Traditional, °C) Photovoltaic panel surface temperature (°C)
- o

Delta Daytime
PV panel surface temperature

8 &

1 || | T
30 40 50 60
Panel Temperature (C)

0508 0815 0522 0529 06/05 o1
Date (2017)

g

Barron-Gaftord et al. (In press) Nature Sustainability

Known: 27 Known:
Bare ground/gravel NREL is Tomatoes under panels
—> Heat island studying —> 9°C cooling



Benefits

Community support

Soil benefits

Permit approval

Reduced mower/solar contact
Reduced grading/stormwater
Resilient landscaping

Brand / enhanced reputation
Reduced litigation risk

Solar energy performance
Reduced frost heave risk
Benefit adjacent crops

Benefits / Questions / Issues

Questions

e Burn/fire risk

* OSHA (bee stings, etc)
* Endangered species act
* Seed supply

* Unfamiliarity / training
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IndyStar.

'A magical solution': Solar developers
planting flowers that could help save

butterflies and bees

London Gibson Indianapolis Star
Published 6:00 a.m. ET Jul. 8, 2020 | Updated 9:06 a.m. ET Jul. 8, 2020

.-, " 4 - . X4 ” %
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o . e 'k ' ’ ? o T e . : w4 o i 5 asly b 1 LU P o 4 & A

Solar farms with native plants to support pollinators such as bees and butterflies are growing in popularity nationwide and
in Indiana. Here, Engie Solar's pollinator friendly solar farm near Downsville, Wisconsin shows what similar projects might

look like in Indiana. Provided By Engie Solar




Ordinances &
Procurement
drives solar
farm design




CLIF BAR &« COMPANY

Benefit:

Corporations want pollinator-
friendly solar

Organic Valley launches
community solar partnership to
pbe 100 percent renewably
powered by 2019

Farmer-owned cooperative will become the largest food company in the
world to source all its electricity from renewable resources within the
decade.



Benefit:
Co-op utilities want pollinator-friendly
solar




Electric utilities

get PO”iﬂGtOI’- "BRIEF |

friendly solar In bid to help bees, Xcel to require

;Vhé{'; they ask  yegetation disclosure in solar RFPs
or It.

@ Xcel Energy’

RESPONSIBLE BY NATURE™

(Credit: Engie Distributed Solar )




Ordinance:
Welcoming solar investment,

Ordinance:
Welcoming solar investment

Associated Press

ST. CLOUD, Minn. —
Stearns County is the first
one in the state to require that
solar farms be planted with
native grasses and flowers

that provide habitat for bees
and butterflies, whose declin-

ing numbers have prompted
widespread concern.

The county board earlier
this month approved changes
in the county’s land-use
ordinance that include requir-
ing solar companies to plant
pollinator habitat on all solar
farms and community solar
gardens.

Supporters say the move
will provide hundreds of
acres of critical habitat for
threatened pollinators and
will provide a model for other
counties amid Minnesota’s
solar building boom.

Scientists are studying
why bees and other pollina-
tors have experienced mass

declines. Among the contrib-
flowerless

1ick plant di-
use, disease
ording to
Minnesota
up as
-as looking
lations for
rking group
‘esentatives
ustry met
“It was really a ground-
breaking process that Stearns

Stearns County an environmental innovator -

W

Stearrns County is requiring that solar farms use native plants and
flowers to provide wildlife habitat. It’s the first county in the state

with the requirement.

One of those who voiced
support for the requirement
was Colleen Hollinger Petters,
a Collegeville Township resi-
dent who also manages public
relations for Princeton-based
Prairie Restorations.

Leases for solar arrays are
typically 20-25 years, Hollinger
Petters said. Planting the
land in and around new solar
arrays with native prairie
grasses and flowers will result
in thousands of acres of pol-
linator habitat for the next
quarter century, she said.

“It’s such a great opportu-
nity, and if we don’t push for
this, we won’t know what we
missed,” she said.

- Manv <olar arravs are built

- There are other benefits
as well. Prairie plants have

and filteri

DN A

sociated Press

blooming throughout the
summer between the panels,

it makes it a little easier to
welcome a solar array Into
your ag neighborhood where
you’re used to seeing corn and
soybeans,” Hollinger Petters
said.

deeper roots that do a bet-
ter job absorbing rainwater
g out pollutants,
Ross said. And studies have
shown that m a vegeta-
tive gl'ouglodlg\IBr reduces the
heat the solar panel produces,
which increases its produc-
tion, he said.
Planting a native prairie
mix does cost more. about £800

¢
:
-




Randolph, Henry Counties Aim To Make Solar
Farms Home For Pollinators

By REBECCA THIELE
Posted July 28, 2020

36 people like this. Sign Up to see

what your friends like.
Support For Indiana Public Media Comes From

'Ordinance:
*Welcoming solar investment,
requiring pollinator-friendly
ground cover




Ordinances &
Procurement
drives solar
farm design




. Rob Davis

.~ davis@fresh-energy.org
= 4 BeeslLoveSolar.org

© Rob Davis




