7/14/2020

FreshEnergy




7/14/2020

Solar array, Georgia

Solar array, Ohio
P

Photo: Janelle Patterson, Marietta Times




7/14/2020

tion of counties:

As pane\_s supplant n of G are n ru 0

crops on more arms, stems, in part, ﬁfom sxmp:: U5, solar power gem,hz %

states weigh limits on ﬁ::u‘:::s ;rﬂep:nrrel;:ri i thousand megawatt 1 urs e r@m e

big renewab\e fields teh of their Jand 10 help off- 30000 nn., t years installed
set ene sts. Other arm- more than 1,200 solar andpm‘s

By Joseps DE AvILA nting out entir on a patch of his landm on
fields to ar comp top of his gen

[ afford to pay premium erated power offsets entire

pi for access 0 clear fields

that don’t require much work

or money to prepare for a SO~

lar project-

“Of course, there can be lo-
f COUNSE: ¥y o rms, of what

" hat peovle like to Source: Department of EnecsY “prom & prope
ﬁq fa o in a rural nment,” 118 WALL STREET JOURNAL- standpoint, this i
i director of handed way to say
9 on Uni- North Carolina Clean Enersy property no has
tute. “But 1 Technology Center. velopmen' potenﬂﬂ
don’t see it as a long-tel But large solar installations of the fact that it's ara-
don’t always it well wi bl » Mr. Fre
- bin Chesmer.
of a dairy farm n

copmbey OV 2 — 5, ovieks




7/14/2020

r Park, UK
Dr. Guy Parker

bR

Westmill Solar Park, UK
Fresh Energy




o
N
o
N
~
<
.
S~
~

Connexus Energy
Prairie Restorations
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North Star Solar, DE Shaw
Minnesota Native Landscapes
Monarch caterpillar

Photo: Jake Janske
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Auroa Solar
Enel Green Power
Photo: Jake Janske

Aurora Solar
Enel Green Power




7/14/2020

Engie Solar
Prairie Restorations

AT A

Engie Solar
Prairie Restorations
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Denison University,
Photo by Susan Studer King
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University of Dayton
Before Seeding
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Pollinator-friendly...

_— landfill cap vegetation??

A review of the impacts and risks for use of
native grass, forb, shrub and tree species
plantings when used to stabilize and close

domestic solid waste landfill caps.

prepared for

The Albany, New York Landfill
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Rehoboth Delaware, 2.4 MW

Photo by Lucas Faria
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Rehoboth Delaware, 2.4 MW
Photo by Lucas Faria
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Maximum root
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Solar Site Management for Soil, Storm Water, and Pollinator Benefits ol ki sl s

27

LiNREL

Transforming ENERGY

Meeting SunShot Cost and Deployment Targets through
Innovative Site Preparation and Impact

~ Reductions on the Environment (InSPIRE)
T

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
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Water harvest and
redistribution to
increase available water

Shade to
reduce water
stress

¥ey g

Habitat for
pollinators

Shade to reduce
thermal and
radliation stress

a

Field-based research topics:

(1) Economic viability of solar-agriculture co-
location configurations

Increasing agricultural yields in arid
environments

Energy, water, and food security in remote, off-
grid areas

Pollinator habitat and ecological services

Analytical research topics:

(1) Satellite imagery analysis of current land
groundcover practices

Cost-benefit analysis of O&M ground cover
practices

Quantification of ecological services of
groundcover options

(2) 2)

(3) (3)

4)

INSPIRE Project Overview

InSPIRE Project Sites

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

® Co-location of Solar and Agriculture
® Native Vegetation

@ Solar-Integrated Greenhouse

® Beneficial Predators
® Dryland Agriculture Co-location
® Pollinator Habitat

NREL

L & ]
Eon
]

T

UNIVERSITY

THE UNIVERSITY
OF ARIZONA.

ua
o\ Y
HYPERIONavsrevs
g~ T

Harvist the Sunt

(5 REGENERATE
& RENEWABLES -

Groen Power

29

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

o120 IS0 %000

30
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Transforming ENERGY ,'.‘
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The Objective

Photovoltaic

Stormwater Management

Research and Testing

(PV-SMaRT)
Megan Day
303-275-3261

Megan.day@nrel.gov

-, Seip X

—. - PV-SMaRT

. *Photovoltaic Stormwater
““Management Research and Testing

"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.

7/14/2020

16



7/14/2020

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

33

Dr. Karen Oberhauser Dr. Marla Spivak

Y University of Minnesota 3 _University of Minnesota

.
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Pollinator-Friendly Solar

Incremental <> Meaningful

Solar site vegetation that helps bees
and beneficial insects

35

Flexible Standard, Vetted by
Expert Entomologists

. mﬁﬁ Solar Site Pollinator Habitat Assessment
 Percent wildflowers BWSR e

» Percent native species
+ Diversity of species

 # seasons flowering

* Nearby assets
 Signage?

* Managemet plan?

* Insecticide risk

36
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Public Policy: State & County

+ Pollinator-Friendly Solar standards L O
MN, MD, VA, NC, SC, VT, NY, rP1 e
SC, IL, IN, MI, MO, OH j

+ Pollinator-friendly=conditional
approval rather than blanket denial

» Michigan opened 3 million acres of
agricultural reserve land only to
pollinator-friendly solar projects

» Massachusetts SMART program r 3
adder ($) for pollinator-friendly ’ E———
sites :

O SITE VEGETATION COY

37

pv magazine

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

Prairie Restorations - SoCore

38
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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!

by gt =

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

39
Benefits / Questions / Issues
Benefits Questions
* Community support * Burn/fire risk
* Soil benefits * OSHA (bee stings, etc)
* Permit approval * Endangered species act
* Reduced mower/solar contact * Seed supply
* Reduced grading/stormwater * Unfamiliarity / training
* Resilient landscaping
* Brand / enhanced reputation
* Reduced litigation risk
* Solar energy performance
* Reduced frost heave risk
* Benefit adjacent crops

40

20



7/14/2020

Procurement

influences solar
farm design

CLIF BAR & COMPANY

Benefit:
Corporations want
pollinator-friendly solar

Organic Valley launches
community solar partnership to ORGAN[C

be 100 percent renewably \,ALLEk
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.

42

21



Benefit:
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CONNEXUS
ENERGY

Your Community Energy Partne
g r

Co-op utilities want pollinator-friendly

solar

Electric
utilities get
pollinator-
friendly solar
when they ask
for it.

@ XcelEnergy-°

RESPONSIBLE BY NATURE™

| BRIEF |

In bid to help bees, Xcel to require
vegetation disclosure in solar RFPs

(Credit: Engie Distributed Solar )

44
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Procurement
influences solar
farm design

r _ r
by YL N 5

*. Rob Davis
', davis@fresh-energy.org
BeesLoveSolar.org

=
¥

| Rob Davis
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