Incorporating Solar into Agricultural Landscapes:
Workshop for Farmers

VT 5 ¥

[

Some Considerations, Informational Resources, and
Brief Summary of Current Work Related to Solar
in Virginia

Friday, March 4, 2022
Harrisonburg, VA

John I%nosh
Extensiol_? Speciabist, B\S/EA/VCE-VT
arrisonburg, o e e
V7 540-432-6029 X108 }:Ilrgmla i
COLLEGE OF AGRICULTURE AND LIFE SCIENCES jignosh@vt.edu ‘ ooperative
BIOLOGICAL SYSTEMS ENGINEERING Extension

VIRGINIA TECH.. Virginia Tech < Virginia State University



Highlighting Multidisciplinary Energy-related

Extenswn Programs in Virginia

Virginia Cooperative Extension conducts a
variety of needs-based energy programming

RESIDENTIAL ENERGY EFFICIENCY

These mult nary efforts are tailored to meet
diverse stakeholder needs, including: farmers explorin
solar-powered water pumping systems for livestock
low income renters identifying energy-cost savin’ |
opportunities via improved energy efficiency prac’ ces,
county planners evaluating renewable energy pr’ ject
development opportunities, among other arel 5 as
highlighted here,

Many low-income apartment renters in Arlington and Alexandria frequently struggle with paying their rent
and utilities. The Energy Masters Program helps reduce energy bills for tenants ar property managers and
helps minimize related rent increases. Program objectives: 1) To provide energy- and water-saving retrofits
in low-income apartments. 2] To educate tenants about easy actions they can take to conserve energy,
thereby saving therm money. To date 154 trained Energy Masters volunteers have performed energy- and
weater-saving retrofits in 710 Arlington and Alexandria apartments. The program has grown to include new
elements, including: a student mentorship program for 19 high school students as Energy Masters
wolunteers; an Energy Bingo program in community and senior centers where attendees leam about energy
efficiency, and a series of energy education lessons that velunteers have shared with 1,757 K-12 students. ——

ENERGY MASTERS

Enargy and Water Saving Retrofits (2011-2017)

Apartment Units Completed 710
Compact fluorescent light bulbs installed 3,514

LED light bulbs installed 584 |' 1
Outlets and switch plates sealed E,BDO
Venits sealed 248
Baseboards seaked 43

Faucet aerators installed 739
Low-flow showerheads installed 337

Teilet tummies installed 284
Power strips given to residents VS|
Water saved [estimated, GPY) 4,320,808
Energy saved [estimated, kwh/yr) 209,683

YOUTH ENERGY

Can you teach alternative energy in an area
where coal is king?

Since the fall of 2014, the Virginia state 4-H office at
Virginia Tech has conducted a program on alternative
energy education to Agriculture Education classes in
Southwest Virginia. The program includes bath a
youth and adult component. Youth receive training on
alternative energy technolegies. Adults, serving as
agriculwural Educators or 4-H Agents, also receive
training on alternative energy technologies as well as

Opportunities Going Forward

«  Grow aspects of energy programs from multidisciplinary to
interdisciplinary

«  Expand upon successes of regional pllots

«  Enhance asynchronous educational content to cost-effective by
strengthen elements and reach of programming

«  Efficiently synthesize evaluation data and report aggregate
impacts of programs
Centact Us For More Information on These Programs

arientations on teaching with hands-on energy
laboratory kits.

Tex date this program has:

* Conducted 156 presentations

* Reached 1,631 students

S

The 2012 Census of Agriculture indicates, that across Southside and Southwest Virginia, farmers spent \Jore
than $66M in farm energy-related expenses. In 2010, Virginia Cooperative Extension partnered with
sgricultural service providers and agencies, to secure funding from the Virginia Tobacco Commission to
support the Agriculturol Energy Efficiency initiotive program to identify farm energy-cost saving
opportunities. Retrofits are executed via a cost-share program which also incentivizes participation in
extension educational energy events, The program has delivered
more than 20 workshops on energy efficiency best practices to
renewable energy conversion technologies. During the 2014-2016
phase of the program, 84 farm energy audits identified potential
annual SAVIng s ilr:

In other regions of Virginia, on-farm energy project demonstrations are used toevaluate the use of
renewables to meet aspects of the Chesapeake Bay TMOL, for instance: the Farm Manure-to-Energy
Initiative explores thermal conversion of poultry litter to displace propane while also generating a
phosphorous rich co-product; and the Alternative Fencing & Solar-Powered Water Pumping Systems for
Livestock demonstrations explore using solar photovoltaics to power portable water pumping stations with
integrated, and semi-permanent, fencing systems to provide water for livestock on rented pastureland,

gale solar farm projects has increased dramaticall @055 Virginia over the last few
wnging from tens of acres to more than

The interest in Ut
years. More than 40 projc Wiliygue been proposed as of March 2055
1200 acres, There are several quesicil Philist address to fully prepare for this emerging
land use. Likewise, opportunities and pitfalls exist for landovmers. Through this program, planning
commissioners, local elected officials, farm-property owners, and staff planners are being educated about
the technical, contractual, and policy implications of on-farm and utility scale solar projects. For example, in
Movember 2016 the Salar Farm Warkshop for Locel Governments and Landowners was held in Empaoria,

& to educate participants on utility-scale solar: siting, permitting, and ordinance design and to also
learn from similar project experiences at sites in North Carolina, For more information, please visit

Residential Energy Effidency: Jermifer Abel (jabeli@vtedu); Farm Energy
Efficiency & Renewsbles: John ignosh (ignoshifvtedu), Dr Marthe Walker
[walkerSghtedu), Matt Booher [mrb260@vtedul: Youth Energy: Dan
Swafford (jswaffor@vi.edul; Community Planning & Development: Dr. lonah
Fogel {jfogel@t.cdu); General Questions: John lgnosh (Renoshiivt.edu)

Virginia Cooperative Extension

Virginia Tech + Virginia State University

Engaged 26 schools

Served 14 southwestern Virginia counties

Trained 73 teachers & 17 pre-service teachers

- IV Tech

X Invent the Future®

Biological Systems
Engineering




Workshop theme..

Incorporating Solar into Agricultural Landscapes: -

Workshop for Farmers




~ < 1kW ~1-10kW ~10 kW -="~2 MW ~>2MW
Depending on your management objectives, solar can potentially be incorporated across a variety of scales.
For example:

» off-grid solar to power a small water pump

* installed to offset all or a portion of the electrical energy usage through net metering

* While in other cases, landowners may opt to enter a solar land lease to host a utility-scale solar project.
*  Among many other options..

The variety of "solar" options continues to expand as markets and policies change.

No one application is a fit for everyone or everywhere, and it's important to understand all the details
especially when expensive investments or long lease contracts are considered.

These resources are by no means exhaustive, but offered as starting points for exploring solar options that
may (or, may not) be a fit for your management objectives.

**Also posted online for easier access**



Estimated
System Costs e N

Fall 2021
Solar Industry Update

e Robert Margolis
October 20, 2021

In 2020, the ranges in average U.S. PV system pricing across methods were reported to be:

— $2.7/W to S3.7/W for residential
— S$1.4/W to S2.9/W for nonresidential
— $0.9/W to $1.1/W for utility-scale.

System costs can vary

by project size

In the first half of 2021, the ranges in average U.S. PV system pricing across a smaller set of methods were reported to be:

— $2.7/W to $3.9/W for residential
— S1.6/W to S2.5/W for nonresidential
— $0.9/W to $1.9/W for utility-scale.

Source: https://www.nrel.gov/docs/fy220sti/81325.pdf



What are your goals?

* Examples:
* Reduce system energy requirements
* Reduce energy costs
* Reduce reliance on grid-tied energy
* Increase use of renewable energy
* Offset grid-tied energy where possible
* Become completely independent of grid
* Invest a specific amount of money toward a renewable system
* Generate more than you use?*
* Interested in exploring a long-term land lease
* Among many others.....

* System design choices and considerations for each of these
could look very different; and viability for some varies too*

* Understanding your goals is very important



General Strategy

Renewable
Gizmos

=,

Efficient Gizmos

Knowledge

ENERGY STAR

A4
i

ENERGY ACTION PYRAMID

7/

COMPLEXITY
AND COST

ALTERNATIVE
ENERGY
Choices such as installing
solar, wind, geothermal,
micro hydro or biofuels systems

EFFICIENCY: Investment
in Longer Term Energy Savings

Choices such as:

« Installing energy efficient lighting, fixtures,
windows, doors, appliances, and equipment

« Installing water-efficient appliances and fixtures

¢ Investing in items with Energy Star,
EnergyGuide or WaterSense labels

* Insulating homes

CONSERVATION: Simple Everyday Actions
Behaviors such as:
e Turning off lights, equipment, fans, and appliances when not in use
* Adjusting thermostats in heated or cooled spaces
* Using powerstrips to control for phantom electrical loads
¢ Caulking and weatherstripping around windows and doors
¢ Landscaping with native and xeric plants, and utilizing rain water

~ -
Source:
htrp: /S ces. nesnedu fwrp-ce
Con_PyrramidRev]. pdf

ASSESSMENT: Assess your personal objectives and your energy and water use
to determine cost-effective strategies for implementing conservation and efficiency measures

and integrating renewable energy systems in your home.




Example With
Efficiency
Annual Farm
Energy Usage
(kWh)
Annual Electrical
Energy Load After
10% Energy
Efficiency
Improvements
(kWh)

10 kW Solar PV
Annual Generation
(kWh)
Energy Purchased
(kWh)
Percent Electrical
Energy Met by

Solar PV 16%

Source PV Watts
https://pvwatts.nrel.gov/pvwatts.php

100,000

90,000

14,018

75,982

Without
Efficiency

ENERGY ACTION PYRAMID

100,000 4

COMPLEXITY
AND COST

ALTERNATIVE
ENERGY
Choices such as installing
solar, wind, geothermal,
micro hydro or biofuels systems

L

EFFICIENCY: Investment
in Longer Term Energy Savings
Choices such as:
« Installing energy efficient lighting, fixtures,

W
1

windows, doors, appliances, and equipment
« Installing water-efficient appliances and fixtures
« Investing in items with Energy Star,
FnergyGuide or WaterSense labels
* Insulating homes

CONSERVATION: Simple Everyday Actions

Behaviors such as:

* Turning off lights, equipment, fans, and appliances when not in use

* Adjusting thermostats in heated or cooled spaces

* Using powerstrips to control for phantom electrical loads

* Caulking and weatherstripping around windows and doors
"

n/a

SMENT: Assess your personal objectives and
to determine cost-effective strategies for implementing conservation and efficiency measures
and integrating renewable energy systems in your home.

14,018

Main Point
Often it’s good to look for the LOW
COST, and sometimes, NO COST,
energy efficiency improvement

85,982

options BEFORE implementing
14% renewables. USDA usually has
programs that can help farmers
identify & implement these
opportunities



https://pvwatts.nrel.gov/pvwatts.php

USDA United States Department of Agriculture

s Energy Audits

| {1 g

Text Version By State By City USDA USDA eForms ‘ FSA NRCS RD

USDA Service Centers are designed to be a single location where customers can access the services provided by the Farm
Service Agency, Natural Resources Conservation Service, and the Rural Development agencies. This web site will provide the
address of a USDA Service Center and other Agency offices serving your area along with information on how to contact them.
-
Click On Your State

EQIP On-Farm Energy Initiative

Table 1: Summary of Energy Improvements (Examples of recommended measures shown.) Ll
Estimated Costs, Savings, Payback, and L= -
Estimated Annual Reduction in Energy Use o ! L O - I N E I t t
gy Prioritization for Implementation n ar ner nl Ia Ive
Natural Annual
Elec_t"c GE-IS Pm’_’ane Ene.rgy Installed C‘?St ‘_’aybaCk _ESt: The Environmental Quality Incentives Program (EQIP) On-Farm Energy Initiative helps farmers and ranchers
Recommended | Savings [ Savings | Savings . Savings Cost Savings |inYears |Lifein make voluntary improvements that can boost energy efficiency on the farm. This emerging agricultural trend
Measure (kWh) (ccf) (gal)  |Other” | (MMBtu) [a] [b] [a/b] Years produces benefits, including reduced input costs, increased productivity per unit of energy consumed by
L equipment and lighting, and reduced air pollutants and greenhouse gas emissions caused when energy is
Lighting 25,210 86 $1,740 52,094 08 7 generated for agricultural use.
Seal Air Leaks 477 44 $1,500 $809 1.9 8
Insulate Brood Financial assistance is available to inventory and analyze farm systems that use energy and identify opportunities
Curtain 98 9 $450 5167 2.7 10 to improve efficiency through the development of an Agricultural Energy Management Plan (AgEMP). The
Exposed AgEMP, or energy audit, is completed by NRCS-certified Technical Service Providers (TSPs) and
Foundation provides:
Wall Insulation 383 35 55,621 $651 8.6 20
Curtain to > Itemized energy use by individual systems to establish a baseline for electricity and other fuel improvements,
Solid Insulated > Recommendations for equipment improvements and upgrades,
Sidewalls 442 41 $7,168 $754 9.5 20 > Potential energy reductions and financial savings for each recommendation
Totals: 25,210 1,400 215 $16,479 $4,475 3.7 > Cost estimates of potential improvements, and

> Length of expected payback for energy efficiency upgrades

Sources:
https://www.nrcs.usda.gov/wps/portal/nrcs/detail/national/programs/financi
al/eqip/?cid=stelprdb1046252

https://www.nrcs.usda.gov/wps/PA NRCSConsumption/download?cid=ste
lordb1264606&ext=pdf



https://www.nrcs.usda.gov/wps/portal/nrcs/detail/national/programs/financial/eqip/?cid=stelprdb1046252
https://www.nrcs.usda.gov/wps/PA_NRCSConsumption/download?cid=stelprdb1264606&ext=pdf

Alliance for Shenandoah Valley's
March4 & 11, 2022 Workshops
"Incorporating Solar into Agricultural Landscapes Workshop for Farmers"

Solar Info Resource Page Supplement

Website: https://tinyurl.com/ShenSolarWorkshops2022

Contains
Resources
Based on
Some
Common
Questions



https://tinyurl.com/ShenSolarWorkshops2022

Alliance for Shenandoah Valley's
March 4 & 11, 2022 Workshops
"Incorporating Solar into Agricultural Landscapes Workshop for Farmers"

Solar Info Resource Page Supplement

SOLAR FARMS IN VIRGINIA
Sharing Experiences from Spotsylvania County
Thursdoy, December 19, 2019 from 10AM-11:00AM

Internal VCE In-Service Webinar

Solar Farm:
oltaic {SV)

‘ What is it like to apply for far...

REGISTER FOR THE WEBINAR HERE
https://virginiatech z0om.us/wabinar/register/WN_vieEAQMOQCCtf3diepTk2w

" Virginia Cooperative Extension
Virginia Tect - Virginia State Univers v

An Introd UCtOI’y Video on the Hear First Hand Experiences sites.go_ogle.com/vt‘edu/vceinservice121919solav1rf'arms
Fundamentals of Solar from 2 Virginia Farmers on N —
Photovoltaics Solar Incentives & USDA REAP Utility-Scale Solar in Virginia

Program Informational Webinar Series



Alliance for Shenandoah Valley's
March 4 & 11, 2022 Workshops
"Incorporating Solar into Agricultural Landscapes Workshop for Farmers"

Solar Info Resource Page Supplement

Publication on
Evaluating/Comparing
Solar Project Proposals for
Net Metered Systems

(University of Nebraska Extension)

More at: Farm Energy Answers

SOLARELECTRIC Related videos below
INVESTMENT ANALYSIS

F. John Hay




"““SOLAR UNITED
«NEIGHBORS

Virginia v

Net metering in Virginia

What is net metering?

Get acquainted with cur new Virginia State Law Portal! Law Help Center

x -~

Codeof Virginia ~ | Search | Ql

«Code of Virginia Code of Virginia

Table of Contents » Title 56. Public Service Companies » Chapter 22 Virginia Bectric Utiity Reguation

Popular Names Act » §55-59401 Net Y

2021 Updates —Setion—  &Print WPDF memsi

zenonionue

= 2340070 Go § 56-594.01. Net energy metering provisions for electric
cooperative service territories.

Administrative A The Commission shall estzblish by i

a2 program that affords eligible v

4

Get acquainted with cur new Virginia State Law Portal! Law Help Center X a

VIRGINIA LAW Codeof Virginia~ | Search |af

o Code of Virginia Code of Virginia

Table of Contants » Title 56 Public Service Companias » Chapter 22 Virginis Dectric Utiity Regdaticn

Popular Names Act » §.56-594 Net energy metering provisices
2021Updates —Seion—  @PFrint BPDF Wemsi
szcnoN wwoxue
= 22400701 Go § 56-594. Net energy metering provisions.
A The G ission shall establish by ion a program that affords eligible
Administrative a the ity to participate in net energy metering, and 2
Code program, to begin no later than July 1, 2014, for customers of investor-owned
utilities and to begin no later than July 1, 2015, and to end July 1, 2015, for
Constitution of < of electric ives as provided in ion G, to afford eligible
Virginia i © hy ity to participate in net enargy
metering. The regulations may include, but need not be limited to, requirements o
4 »

=)

Summary of Virginia
Net Metering.
by Solar United Neighbors

Note Details Vary by Type of
Utility

Virginia
Net Metering Code for
Electric Cooperatives

Note Details Vary by Type of
Utility

Virginia
Net Metering Code for
Investor Owned Utilities

Note Details Vary by Type of
Utility

Understanding
Net Metering in
Virginia



o &
= l..-. E

J— _- -_ Virgnia Contacts at the SolSmart

ARNEEY BN W Program Can Provide

SQ LS M A RT Informqtional Re;ources

Regarding Certain Solar
Questions

NATIONALLY DISTINGUISHED. LOCALLY POWERED.

Additional Resources at: https://solsmart.org/resources/



Alliance for Shenandoah Valley's
March 4 & 11, 2022 Workshops
"Incorporating Solar into Agricultural Landscapes Workshop for Farmers"

Solar Info Resource Page Supplement

USDA Rural Energy for America
Program Resources

Rural Energy for America Program
Renewable Energy & Energy Efficiency

Program information on competitive grants and subsidized loans to for
project costs associated with energy assessments, efficiency
improvements, and renewables for farms and rural small businesses

SREC Information

Information on Solar Renewable Energy Certificates (SRECs) from PJM
additional SREC information available from SRECTrade and Virginia Solar
United Neighbors

W Y

Comgany.



WEST S.WEST SOUTH MIDWEST MID-ATLANTIC NORTHEAST
o

o |°]° energysage

= @@ ®p © 0 - ® @ COMPARESOLAR PRICES ONLINE & SAVE

(8]

Average Cost (USD/Watt)

@ oH @

ALY
(&)ff‘:
$2.40 -
@ @ energysage ®
Average cost of solar panels based on system size PAY CASH $0-DOWN LOAN
SYSTEM AVERAGE SOLAR PANEL SYSTEM COST AVERAGE SOLAR PANEL SYSTEM COST . .
s s = Own the system; maximize savings v Own the system; no up-front cost v
SIZE (BEFORE TAX CREDITS) (AFTER TAX CREDITS)
2 kW $5.620 $4,159 Pay for a turnkey system; Government incentives cover Qualify for government incentives; Interest may be tax
30% - 65% of the cost. deductible.
3 kW $8,430 $6,238
4w SUAAT BEEHE $15,000 20 Year Net Savings @ $7,400 20 Year NetSavings @
5 kW $14,050 $10,397
o _of-
Y $16,360 $12,476 $‘]3,000 Net Cost @ $O Out-of-Pocket Cost
7 kW $19,670 $14,556 .
10 Years  Payback Immediate Payback
8 kw $22,480 $16,635
N Increase in o Increase in
9 kw $25,290 $18,715 3% or more Property Value @ 3% or more Property Value ©
10 kW $28,100 $20,794
12 kW $33,720 $24,953
$10k $10k
15 kW $42,150 S5l AKEHL 45k 45k I
20 kW $56,200 $41,588 $0k $0k
$-5k $-5k
25 kw $70,250 $51,985 $-10k $-10k
$-15k $-15k
These prices reflect the cost of a solar energy system both before AND after deducting the 20yrs 20yrs
federal solar tax credit (known as the ITC), which reduces your solar system cost by 26 Your Estimated Savings Your Estimated Savings

percent. Some states, local governments, and utilities also offer rebates and other tax

Sources: https://www.energysage.com



https://www.energysage.com/

Alliance for Shenandoah Valley's
March 4 & 11, 2022 Workshops
"Incorporating Solar into Agricultural Landscapes Workshop for Farmers"

Solar Info Resource Page Supplement

Exploring Virginia-based
“Solarize” Project Models

These presentations were part of an educational webinar to help
raise awareness of the “solarize” project model, highlight some
project experiences from Virginia, and provide an overview of the
Rural Energy for America Program (REAP) administered by USDA
Rural Development. This event was hosted by Virginia
Cooperative Extension on Tuesday, December 1, 2015 10-11AM

Resources

e Databhase of State Incentives for Renewahles & Ffficiencv (DSIRF)

Solar Project Financial Analysis
& System Advisor Model
(SAM): Webinar and Workshop

Solar Photovoltaic Investment Analysis & DOE NREL's
‘System Advisor Model’ (SAM) Decision Support Tool

December 13" & 14™ 9AM - 5PM

The Institute for Advanced Learning and Research O
150 Slayton Avenue Danwille, VA 24540

Solar photovoltaic (PV) project development is expanding

throughout Southside and Southwestern Virginia. Projects are

being developed at a variety of scales and clientele are evaluating

variety of project types with each raising a variety of questions
confounding efficient project exploration and raising project

Information on "Solarize"
Solar Purchasing Buying
Co-operatives

Solar purchasing co-ops seek to aggregate demand for multiple
projects to negotiate more favorable project costs and
warranty terms, etc. across multiple participants

Information on Solar
Project Analysis Tools

PVWatts is a free online tool to explore solar project. A more
detailed tool to explore solar projects and their energy and
financial aspects is the System Advisor Model (SAM) a free tool
from the US Department of Energy. This resource includes
information from a webinar and workshop on using this tool.

A similar tool is RETScreen, more information at:
https://youtu.be/IphiDNeGwrg AND
https://www.nrcan.gc.ca/maps-tools-and-
publications/tools/modelling-tools/retscreen/7465




Additional Resources

H P
DSIRE ’ « NC CLEAN ENERGY ome Programs
l.‘ TECHNOLOGY CENTER

9 Programs

Resources

Services Help/Support About Us Contact Us Try Solar Calculator

DSIRE Insight

Overview Summary Maps

Summary Tables  News

Net Metering

Guidelines for Solar and Wind Local Ordinances

Qualified Energy Conservation Bonds (QECBs)

USDA - Rural Energy for America Program (REAP) Loan Guarantees

USDA - Rural Energy for America Program (REAP) Grants

USDA - Rural Energy for America Program (REAP) Energy Audit and Renewable
Energy Development Assistance (EA/REDA) Program

Modified Accelerated Cost-Recovery System (MACRS)

Green Power Purchasing Goal for Federal Government

Energy Goals and Standards for Federal Government

VA

VA

us

us

us

us

us

us

us

Regulatory
Policy

Regulatory
Policy

Financial
Incentive

Financial
Incentive

Financial
Incentive

Financial
Incentive

Financial
Incentive

Regulatory
Policy

Regulatory
Policy

Net Metering

Solar/Wind Permitting
Standards

Loan Program

Loan Program

Grant Program

Grant Program

Corporate Depreciation

Green Power Purchasing

Energy Standards for
Public Buildings

https://www.dsireusa.org/

01/01/2000

06/21/2011

10/23/2008

04/09/2003

04/09/2003

02/18/2015

03/15/2002

02/19/2004

06/19/2006

11/16/2018

10/12/2018

08/22/2018

08/21/2018

08/21/2018

08/21/2018

08/21/2018

08/21/2018

08/21/2018



Solar-Powered Livestock Watering Systems:
Evaluating System Options for Use in Freeze-free
Months for Farmers on Rented Ground with Short-
term Leases (M. Booher, A. Horn, G. Pent, J. Ignosh)

10ST=m5 o

SOLAR\ R SYSTEMS:

FOR LIVESTOCK

IN-PERSON & HANDS-ON WORKSHOP
Solar-Powered Water Pumping Systems for Livestock
Thursday & Friday, April 7"-8"" 9AM — 4PM
Shenandoah Valley AREC - McCormick Farm 128 McCormick Farm Circle Raphine, Virginia

Please join us for an in-person and hands-on

\ workshop focused on water pumping systems for
livestock. Participants will learn the principles and
applications of solar-electric water pumping. The
primary focus will be on solar-powered water
pumping systems, however, some other

§ alternatives will be discussed too. Please join us to
earn more about these systems, some
considerations for their use, and hear farmer
experiences.

Topics Featured Workshop Trainer: Ken Gardner, SEI Mr.
Gardner conducts training sessions for Solar
Energy International (SEI) as part of their
industry-leading renewable energy technical
training program. His company, Gardner
Engineering Alternative Energy Services, based
in Utah, designs and installs solar-, hydro-, and
wind-electric systems.

e Management Considerations

e Basics of Photovoltaics (PV)

e Siting Considerations

o System Components, Design &
Equipment Specifications

e Farmer Experiences

e And More! o ) )
SPACE LIMITED & Speakers from Virginia Cooperative Extension:

Matt Booher, Rockingham/VCE, Dr. Gabe Pent,
PRE-REGISTRATION REQUIRED Shen Valley AREC/VT & John Ignosh, Biological

$40 REGISTRATION FEE Systems Eng. Extension/VT .
INCLUDES LUNCH EACH DAY [=] s [m]

PLEASE REGISTER FOR THIS WORKSHOP AT:
https://tinyurl.com/VCEsolarpum
Workshop Made Possible By: N\
oo, MOUNTAINS-TO-BAY g L= CHESAPEAKE BAY FOUNDATION

b

ONAL s,

¥,

NFWF GRAZING ALLIANCE ,/4— Saving a National Treasure

OLAR ENERGY
NTERNATIONAL

“¥anno3

&
18

COLLEGE OF ENGINEERING % 'i 5
COLLEGE OF AGRICULTURE AND LIFE SCIENCES
BIULDGICALSYS
EN ERING
JIA TEC(
ﬂ E VIRGINIA
Virginia Tech = Virginia State University

If you are a person with a disability and desire any assistive devices, services or other accommodations to participate in this activity, please contact John Ignosh,
at 540-432-6029/(TDD 800-828-1120) during business hours of 8 a.m. and 5 p.m. to discuss accommodations 5 days prior to the event.

r Virginia Cooperative Extension




Utihity-Scale Solar PViin
Virginia

Shannon L. Ferrell
Professor, Oklahoma State University
Department of Agricultural Economics

W N
This publication is developed through support provided by the National Agricultural Law Center

NatAgLaw@uark.edu * (479) 575-7646
www.nationalaglawcenter.org

An Agricultural Law Research Publication

Farmland Owner’s Guide to
Solar Leasing

Peggy Kirk Hall
Associate Professor and Director, Agricultural & Resource Law Program
Ohio State University Extension

Evin Bachelor
Law Fellow, Agricultural & Resource Law Program
Ohio State University Extension
Eric Romich

Associate Professor and Field Specialist, Energy Education
Ohio State University Extension

USDA u

National Agricultural Library U.S. Department of Agriculture.

Sources:https://nationalaglawcenter.org/

»/—'Dgi;:drt#\tearfez This material is based upon work supported by the
e Agriculture National Agricultural Library, Agricultural Research Service,




Research...

~1-10kW

~ < 1kW

Most of the solar-related
work I’'m currently
collaborating on relates to:
small off-grid applications
(solar water pumps); and
aS\oec.ts of larger utility-scale
solar in Virginia

Other colleagues are focused
on other solar applications
(residential, 4H-STEM, etc.)

~10 kW -~2 MW

~>2MW

RESIDENTIAL ENERGY EFFICIENCY Psteitroiitiabumiibmsmll AR M ENERGY EFFICIENCY & RENEWABLES

diverse stakeholder needs, including: farmers exploring

d water pumping forlivestock,
low income renters identifying energy-cost saving
opportunities via improved energy efficiency practices,
county planners evaluating renewable energy project
development opportunities, among other areas as
highlighted here.

Qriven
Extension

Energy COMMUNITY PLANNING & DEVELOPMENT
Programs

the st

1757k

ENERGY MASTERS

/|

0320808
209,68

YOUTH ENERGY

Can you teach alternative energy In an area
‘where coal is K

‘Opportunities Going Forward

interdisciplinary
© Expand upon successes of regionslplts

- Eficiently syntheszs evaluation data and report sggregate.
impacts of programs.
Contact Us For More Informatian an These Programs

%

ﬁﬂ W VirginiaTech E Virginia Cooperative Extension ) s sy %

invent the Future® Virginia Tech + Virginia State University




Current Reearch & Demonstrations...
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~1-10kW ~10 kW -~2 MW ~>2MW



Solar-Powered Livestock Watering Systems:
IN-PERSON & HANDS-ON WORKSHOP

Evaluating System Options for Use in Freeze-free Solar-Powered Water Pumping Systems for Livestock
Months for Farmers on Rented Ground with Short- e

Shenandoah Valley AREC - McCormick Farm 128 McCormick Farm Circle Raphine, Virginia

term Leases (M. Booher, A. Horn, G. Pent, J. Ignosh

Please join us for an in-person and hands-on

\ workshop focused on water pumping systems for
livestock. Participants will learn the principles and
applications of solar-electric water pumping. The
primary focus will be on solar-powered water
pumping systems, however, some other

4 alternatives will be discussed too. Please join us to
learn more about these systems, some
considerations for their use, and hear farmer

108ST=rs 1o

S O L A R \ R SYSTEM s Topics Featured Workshop Trainer: Ken Gardner, SEl Mr.
e Management Considerations Gardner conducts training sessions for Solar
FOR LIVESTOCK

e Basics of Photovoltaics (PV) Energy Intern.atlonal (SEl) as part of thelr.
. . B industry-leading renewable energy technical
e Siting Considerations training program. His company, Gardner

e System Components, Design & Engineering Alternative Energy Services, based
Equipment Specifications in Utah, designs and installs solar-, hydro-, and
e Farmer Experiences wind-electric systems.
[
e And More!
1 O Ste P ove rv' ew Speakers from Virginia Cooperative Extension:
SPACE LIMITED &

SYS'tem Components/Sizing PRE-REGISTRATION REQUIRED Matt Booher, Rockingham/VCE, Dr. Gabe Pent,

. Shen Valley AREC/VT & John Ignosh, Biological
840 REGISTRATION FEE Systems Eng. Extension/VT -
) l INCLUDES LUNCH EACH DAY [=]%4" =]

PLEASE REGISTER FOR THIS WORKSHOP AT: ;

- = - - = —

Determine Evaluate Consider N https://tinyurl.com/VCEsolarpum E
s Water System \. Workshop Made Possible By: l .
Requirement Source Layout I 1y MOUNTAINS-TO-BAY g‘__ CHESAPEAKE BAY FOUNDATION
‘ | o B NFWF GRAZING ALLIANCE l//:' Saving a National Treasure
”

= = ‘&@ : GOLLEGE OF AGRICULTORE AND LIFE SCIENCES % "& SOLAR ENERGY
= Desi;n-----sﬂ-m.-----vm;r--- BIOLOGICAL SYSTEMS INTERNATIONAL

ENGINEERING
Flowrate for Resource Storage VIRGINIA TEC}

]
' um or Site requirements VIRGINIA
: o o ) t ﬁ Virginia Cooperative Extension (e Ener gy

Virginia Tech - Virginia State University

| SN
l If you are a person with a disability and desire any assistive devices, services or other accommodations to participate in this activity, please contact John Ignosh,
N at 540-432-6029/(TDD 800-828-1120) during business hours of 8 a.m. and 5 p.m. to discuss accommodations 5 days prior to the event.

- e e e e e e e e . . - . - - -

Determine  Determine Solar Aray  Verify System Upcoming Workshop at the McCormick

Total Power Components & Flow and . . .
e e e Farm in Steeles Tavern in April

Configuration Points
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The Virginia Tech Solar “Panel” Virginia

—— . —— Cooperative
Virginia Tech’s College of Agriculture and Life Sciences Extension
& Virginia Cooperative Extension ViR o, © Vi S Uniori

Active Project:
Identify Research & Extension/Outreach Priorities Regarding
Utility-scale Solar in VA

Context:

A pilot project to drive a collaborative process for industry-engaged,
and stakeholder-relevant, prioritized research/extension work focused
on responding to utility-scale solar (USS) issues in Virginia

Method:
* Transdisciplinary VT-led “panel”, with input via collaboration of internal and

external stakeholders with experiences, insights, questions & concerns
regarding USS in VA. 13 VT faculty involved.

modified DELPHI process, to better target limited resources and best
respond with timely information

* Framework for parsing issues best addressed by adapting information from
the existing literature from those issues that may warrant further
investigation via original research to address knowledge gaps

COLLEGE OF AGRICULTURE AND LIFE SCIENCES COLLEGE OF AGRICULTURE AND LIFE SCIENCES [us]uRaeio]a\F:y {37\ 8
T — ENVIRONMENTAL SCIENCES APPLIED ECONOMICS ENVIRONMENTAL CONSERVATION

COLLEGE OF AGRICULTURE AND LIFE SCIENCES  VIRGINIA AGRICULTURAL EXPERIMENT STATION VIRGINIA AGRICULTURAL EXPERIMENT STATION [ 1 0 O ik D s RO
BIOLOGICAL SYSTEMS VIRGINIA SEAFOOD AGRICULTURAL  SHENANDOAH VALLEY AGRICULTURAL AND
ENGINEERING RESEARCH AND EXTENSION CENTER ~ RESEARCH AND EXTENSION CENTER




The Virq/_'niav Tech Sqlar ”Pane/” Eg{%‘:‘:ﬁ“

Virginia Tech + Virginia State Universily

» Bovay, John - AgEcon, Asst. Prof. & » Lane Robert - BSE, Extension

» Pent Gabe - SVAREC, Director

Extension Specialist Specialist
> Dacksls W iss - SPES. Prodessar > Meyers, Ron - CNRE, Assoc » Prysby, r.f»(haﬂg - VA Master
BALE N A ny e Professor Naturalist, Director
> Fike, John - SPES, Professor & ¥ Muynsell_lohn - FREC, Professor > mpl id - BSE, A prof
Extension Specialist & Extension Specialist & Extension Specialist
7 |gnosh, John - BSE, Extension » Paulette, Morgan - Pulaski » shortridge, Julie - Asst. Prof & o
Specialist County, Extension Extension Spedalist P/\’IO[S‘;—[ T_Ib S
» Welbaum, Greg - SPES,
Professor
COLLEGE OF AGRICULTURE AND UFE SCiENceS  COLLEGE OF AGRICULTURE AND LIFE SCIENCES OF NATURAL = '
SCHOOL OF PLANT AND AGRICULTURAL AND SOURCES AND.
APPLIED ECONOMICS ENTAL EONSE
ENVIRONMENTAL SCIENCES ENVIRONMENTAL CONSERVATION

COLLEGE OF ENGINEERING 2
COLLEGE OF AGRICULTURE AND LIFE SCIENCES  VIRGINIA AGRICULTURAL EXPERIMENT STATION VIRGINIA AGRICULTURAL EXPERIMENT STATION

COLLEGE OF NATURAL
BIOLOGICAL SYSTEMS VIRGINIA SEAFOOD AGRICULTURAL  SHENANDOAH VALLEY AGRICULTURAL [Ty A amre i ot
ENGINEERING RESEARCH AND EXTENSION CENTER  RESEARCH AND EXTENSION CENTER JReebiohirtt




e e . “” ” Viraini
The Virginia Tech Solar “Panel ‘ng;ggtive

Virginia Tech’s College of Agriculture and Life Sciences Extension
Virginia Tech -« Virginia State University

& Virginia Cooperative Extension

Active Project:
Process Helped Identify Priority Areas to Focus Limited Resources on

More Urgent Needs, Including:

Some of the Priority Research Areas ldentified include:

* Stormwater and Utility-Scale Solar

* Future work planned
Opportunities for Dual-Use with Utility-Scale Solar
Future work planned, to explore dual use applications across

smaller to larger project types

FPRIORITIES

Some of the Priority Extension Areas Included:

Development of additional VCE trainings on the issue
Efforts underway: e.g., solar land lease considerations, dual

use, project tours
* Development of related fact sheets

Efforts underway: e.g., landowner considerations and solar

leases
COLLEGE OF AGRICULTURE AND LIFE SCIENCES COLLEGE OF AGRICULTURE AND LIFE SCIENCES [eojunaei o /-y LV]Y:\R
SCHOOL OF PLANTAND AGRICULTURAL AND FOREST RESOURCES AND
APPLIED ECONOMICS ENVIRONMENTAL CONSERVATION

COLLEGE OF ENGINEERING ENVIRONMENTAL SCIENCES
() 0 A RA
COLLEGE OF AGRICULTURE AND LIFE SCIENCES  VIRGINIA AGRICULTURAL EXPERIMENT STATION VIRGINIA AGRICULTURAL EXPERIMENT STATION [ferrr= ey
VIRGINIA SEAFOOD AGRICULTURAL  SHENANDOAH VALLEY AGRICULTURAL AND WILD
RESEARCH AND EXTENSION CENTER  RESEARCH AND EXTENSION CENTER 0 WINI

BIOLOGICAL SYSTEMS
ENGINEERING




Upcoming In-person April 2022 Workshops

Solar Water Pumping

IN-PERSON & HANDS-ON WORKSHOP
Solar-Powered Water Pumping Systems for Livestock
Thursday & Friday, April 7% -8 9AM — 4PM
Shenandoah Valley AREC - McCormick Farm 128 McCormick Farm Circle Raphine, Virginia

Please join us for an in-person and hands-on
\ workshop focused on water pumping systems for
& livestock. Participants will learn the principles and
applications of solar-electric water pumping. The
o i primary focus will be on solar-powered water
- SOIar- Powered pumping systems, however, some other
Water Pumplng alternatives will be discussed too. Please join us to
" ] % learn more about these systems, some
considerations for their use, and hear farmer
o - experiences.

Topics Featured Workshop Trainer: Ken Gardner, SEl Mr.
Management Considerations Gardner conducts training sessions for Solar
Basics of Photovoltaics (PV) Energv Intern‘atlona\ (SEl) as part of thelr‘

. i i industry-leading renewable energy technical
Siting Considerations

training program. His company, Gardner
System Components, Design & Engineering Alternative Energy Services, based
Equipment Specifications

in Utah, designs and installs solar-, hydro-, and

e Farmer Experiences wind-electric systems.
e And More! - ) i
SPACE LIMITED & Speakers from Virginia Cooperative Extension:
Matt Booher, Rockingham/VCE, Dr. Gabe Pent
PRE-REGISTRATION REQUIRED Shen Valley AREC/VT & John Ignosh, Biological
$40 REGISTRATION FEE Systems Eng. Extension/VT "
INCLUDES LUNCH EACH DAY [=] %49 =]
PLEASE REGISTER FOR THIS WORKSHOP AT:
https://tinyurl.com/VCEsolarpum
Workshop Made Possible By:
o, MOUNTAINS-TO-BAY § CHESAPEAKE BAY FOUNDATION
NFWF GRAZING ALLIANCE @_ Saving a National Treasure

% £
1

COLLEGE OF ENGINEERING % A R E N E R G Y
W %?ELLESEIOCFAAGRICEJLYUREANDLIFESCIENC{S N T E R N AT ' 0 N A L
ENGINEERING ’

VIRGINIA TEC

ﬁ Virginia Cooperative Extension

Virginia Tech =« Virginia State University

If you are a person with a disability and desire any assistive devices, services or other accommodations to participate in this activity, please contact John Ignosh,

at 540-432-6029/(TDD 800-828-1120) during business hours of 8 a.m. and 5 p.m. to discuss accommodations 5 days prior to the event.

Micro Hydro

INTRODUCTORY WORKSHOP: MICRO-HYDRO POWER SYSTEMS
SATURDAY, APRIL 9" 9AM - 6PM
RINER VOLUNTEER FIRE DEPARTMENT
3595 Riner Road, Riner, VA 24149

Please join us for an intraductory workshop exploring
micro-hydro systems and applications for energy
generation. Participants will learn the principles and
applications of hydro-electric water pumping. Learn more
about these systems and some key considerations for their
use. The session will begin with presentations in the
moming through lunch, followed by an optional site visit in
the afternoon to a field site approximately & miles away for
in-person site assessment work. Please note, rugged terrain
and difficult access to field site.

Afternoon Site Visit Requires High Clearance

4WO Vehicle to Ford Stream; Carpooling with
Workshop Hosts May Se Needed for Last Leg of

Topics Travel for Access o Site
e Micro-hydro Site Assessment Featured Workshop Trainer:

e Safety Procedures Ken Gardner, SEl Mr. Gardner conducts training

o Understanding Water Hydraulics sessions for Solar Energy International {SEl} as part
. of their industry-leading renewable energy

o Hydro.electncSystem Compane‘?ts technical training program. His company, Gardner

e Reaction & Iimpulse Hydro Turbines

Engineering Alternative Energy Services, based in
o Maintenance Considerations Utah, designs and installs salar-, hydro-, and wind-

e And More! electric systems.
SPACE LIMITED & Additional Speakers:
PRE-REGISTRATION REQUIRED Thomas Miller, Host & Landowner, AP
REGISTRATION FEE Environmental Science, Blacksburg High Schoaol
INCLUDES BOX LUNCH lohn Ignosh, Biological Systems Eng. Extension/VT

Morning will be classroom session held at engine bay at fire hall. Afternoon consists of
optional field visit to potential micro-hydro site, road access requires 4WD and high
clearance vehicles, then approximately % mile of roundtrip hiking, with rough terrain. Final
logistics will be confirmed during the morning session.

Virginia Tech COVID Protocols in effect on workshop date will be followed

PLEASE REGISTER FOR THIS WORKSHOP AT: https://tinyurl.com/VCEmlicrohydro
Workshop Made Possible By:

' z;?gt;g%pcz}zg@gﬁu"mL.usc.mcgs% ‘ 73 SOLAR ENERGY
‘ RING INTERNATIONAL

VIRGINIA TECH

E Virginia Cooperative Extension

’ I R G I N
Virginia Tech -+ Virginia State anersnty E nergy
du ~

If you are a person with a disability and desire any assistive devices, services or other accommodations to participate in this activity, please contact John Ignosh,
at 540-432-6029/{TDD 800-828-1120) during business hours of 8 a.m. and 5 p.m. to discuss accommodations § days prior to the event.




Incorporating Solar into Agricultural Landscapes:
Workshop for Farmers

s

/M

COLLEGE OF ENGINEERING
COLLEGE OF AGRICULTURE AND LIFE SCIENCES

BIOLOGICAL SYSTEMS ENGINEERING

VIRGINIA TECH-

Thank You!

Friday, March 4, 2022
Harrisonburg, VA

John Ignosh
Extension Specialist, BSE/VCE-VT
Harrisonburg, VA
540-432-6029 x108
jignosh@vt.edu
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