COMMISSION ON UNIVERSITY SUPPORT
MEETING
April 15, 2021
Videoconference (via Zoom)

Present: Judy Alford, John Benner (Chair), Michael Borowski, William Dougherty for Scott
Midkiff, Martha Glass, Bradley Klien, Polly Middleton, Debbie Greer for Ken Miller, Phil Miskovic,
Ryan Speer

Absent with Notice: Robert Sumichrist

Absent: Jeff Earley, Chris Kiwus, Charlie Phlegar, Patrick Pithua, Kimani Jackson, Connie
Stovall

Guests: Richard Ashley, Denny Cochrane, John Ignosh, Christina King, April Myers
Recorder: Teresa Thompson

1. Welcome and Roll Call

Commission Chair, John Benner, called the meeting to order at 2:00p.m.; initiated introductions
and roll call. A quorum was present.

2. Approval of Agenda

Proper motion was made, seconded, and unanimously passed to accept the March 2021
agenda.

3. Approval of the March 2021 meeting minutes

Chair Benner noted that these minutes have been voted on electronically and can be publicly
accessed on the Governance Information System on the Web (http://www.governance.vt.edu).

4. Old Business
No old business for discussion.

5. New Business

John Ignosh, Specialist with Biological Systems Engineering and Virginia Cooperative
Extension, who presented an overview of Virginia Cooperative Extension’s outreach and
program efforts with solar energy projects which presentation is attached and incorporated
herein as part of the minutes.

6. Updates from Committee Representatives

Campus Development Committee — Christina King reported committee has nothing new to
report. They have been reviewing capital projects in general.


http://www.governance.vt.edu/

Energy and Sustainability Committee — Denny Cochrane shared that progress continues with
2020 Climate Action Commitment Resolution that was approved at March 2021 Board of
Visitors meeting. They completed their 5" STARS submission and the university received their
third Gold rating with the highest rating yet. The Green RFP proposals have been submitted and
results are pending. Earth Week is April 18-24, 2021 and Earth Day is April 22 with an extensive
schedule of events planned. A flyer describing some of those events will be shared to the group
by Chair Benner.

IT Services and Systems Committee — William Dougherty updated the group that Virginia
Tech’s license with Qualtrics has been extended and is now set to expire May 31, 2022.
Question-Pro is a similar program. The voice communications system/transition is being
researched and additional information will be shared as it develops.

Transportation and Parking Committee — Nothing new to report.

7. Acceptance of Committee Minutes

Campus Development Committee — February 8, 2021 minutes approved by the Commission.

Energy and Sustainability Committee — February 22, 2021 minutes approved by the
Commission.

IT Services and Systems Committee — No new minutes submitted to the Commission.

Transportation and Parking Committee — February 3, 2021 and April 7, 2021 minutes approved
by the Commission

8. Next Meeting Date

Chair Benner shared we will not meet in May. The Commission’s next meeting will be in
September 2021. He reminded everyone that submission of ideas for future meetings are very
welcome.

Phil Miskovic advised this is his last meeting with us. Beginning July 1, he will serve as the
graduate student representative to the Board of Visitors.

9. Adjournment

There being no further business, proper motion was made to adjourn the meeting at 3:06pm.

Respectfully submitted,
Teresa Thompson
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Areas | generally work in....

the efficiency of production systems and opportunities to minimize
environmental impact

e Spur appropriate adoption and application of innovations among
clientele to help meet their production objectives

* Relay emerging issues expressed by clientele to research

community
Focus Areas:
1. On-farm energy efficiency
2 Renewable energy conversion technologies
3. Project assessment tools
4 Nutrient management technologies

Promote the efficient utilization of agricultural byproducts. This role includes:

* Collaborating on regional efforts to assess opportunities to integrate nutrient
management technologies with renewable energy generation

* Providing unbiased technical information on bioenergy conversion technologies including
anaerobic digestion, biodiesel and thermal conversion processes

* Assisting farmers and rural small businesses in conducting energy assessments and audits
of greenhouses, dairies, poultry farms, and other operation

Research

‘LAND GRANT
SYSTEM”

Teaching Extension
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General Learning Classifications

informal

non-formal

Fuente: UNESCO
http://reopen.eu/learn/mod/book/tool/print/index.php?id=9

“Informal learning is learning that occurs

in daily life, in the family, in the workplace, in

communities and through interests and

activities of individuals " |

“Non-formal learning is learning that has
been acquired in addition or alternatively to
formal learning. Insome cases, it is also
structured according to educational and
training arrangements, but more flexible.

It usually takes place in community-based
settings, the workplace and through the
aou.ities of civil society organisations.”

Overview on Developing Extension
Programs

o What is an “extension program”?

o Conducting a needs assessment

¢ Identifying Program Goals/Outcomes

o Setting Program Priorities

¢ ldentifying Target Audiences and
Capabilities

o Writing Program Objectives

e Factors Influencing Program
Development

e Program Design and Implementation

e Program Evaluation

¢ Involving People in Program
Development

o Communicating Program Plans

o Interdisciplinary Program Planning

o Ethical Issues in Program Planning

e Programming Pitfalls

Znd Edition

Education
Through
Cooperative
Extension

Curriculum Materials Service

Source: Seevers et al. 2007 “Education
through Cooperative Extension” 2nd
Edition,
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Conducting Needs
Assessments

e A needs assessment is a way to find
“gaps” between what learners already
know and what they should know (and be
able to do) to achieve a certain goal

e Needs assessments often can help to:
Improve program accessibility, learn more
about actual conditions, identify specific
needs, learn of opportunities for new
programs, gauge opinion about goals,
spur interest in related programs and
projects U

Source: Seevers et al. 2007 “Education through °
Cooperative Extension” 2nd Edition, Chapter 5

General Approaches:

-> Need-based (what’s missing)
-> Asset/capacity-based (build upon

what there is to work with)

Example Types of Questions
What must be improved?

What is real cause of
problem?

Who is involved?

What role can education play
in impacting issue?

Who supports program?
What expertise and resources
exist to address issue?

Is this issue already
adequately addressed by
others?

What other individuals and
entities can assist in the effort?

Identifying Program Goals — Focus?

Goal of Program

Program Examples

e The extensionist helps identify
and articulate the desired end
goals (what the desired
changes are) are for the o
program, this focuses program

and competencies

effo rts I Informational programs

Information exchange between educator

e Goals are determined based on and leamer
the context of the situation (and information
stakeholders), with potential
input from individuals, groups,

family, etc

Institutional programming

Develop basic abilities, skills, knowledge

Focus on content of a discipline

Focus on dissemination of new

Educator determines best ways to share

¢, business, farm operation,

A pesticide safety education program is
desigi teach content needed for individuals
ification test 1o obtain a license o
s safely.

A food safety certification course for restaurant

<d on content 1o be personnel focuses on the content necessary for

them to practice regulations set by health
departments in their restaurant.

Frequently asked questi
a website for clientele to diag
&N iNSCCl pest on roses.

A community workshop provides an overview
of new tax laws influencing farm operations.

organizations, etc.

e Generally, there are 3 program
categories:
o Institutional programs
o Informational programs
o Developmental programs

Developmental programs
Focus on solving problems und/or coping
strategics
Goals set in parnership with leamners

Program custom-designed to meet specific
needs

Cooperative Exte
administrators, parents, teens, teachers, and
community leaders to develop a local strategy
to increase high school graduation rates.

prganizes school

Extensi
owners

impacting

and specialists work with

to address local issues
zrant workers,

Figure 5-4. Boyle's overview of program types (1981).

Source: Seevers et al. 2007 “Education through Cooperative Extension” 2nd Edition, Chapter 5
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Setting Priorities — Constraints?
o Needs are often identified without a clear picture of their
relative importance or ranking
o Extensionists balance pressures (internal organization,
stakeholders, local clientele, political leaders, society, their
individual professional goals, etc.) to constantly establish
priorities throughout the programming process:
o Defining target audiences
o ldentifying needs
o Determining methods and strategies
o Execution of daily activities toward program goals
o Key reasons for priority setting (Forest and Mulcahy, 1976)
o Focuses limited resources (time, money, personnel)
toward changes stakeholder needs for maximum
impact
o Enables working proactively to prevent/mitigate future
problems
o Develops credibility/accountability with stakeholders
o Enhances well being of extensionsit (less
overwhelmed by too many “opportunities”)

| Source: Seevers et al. 2007 “Education through Cooperative Extension” 2nd Edition, Chapter 5

1.

SAMPLE STEPS

Assess present
situation and current
scope of program
activities

Identify priorities from
needs assessments
and other sources
Weigh importance of
priorities from above
Reflect on
consequences of
acting on different
opportunities (go/no-
go impact, etc.)
Take action on
priorities (e.g., refer
to others, raise
priority level,
establish timeline,
etc.)

Program Action - Logic Model

L™ |0 [ e | B
Acthdties  Participation Short Term

Qutcomes - Impact

Medium Term l.w'l'um&

Priorities What we Whatwe do | Whowa reach What the
Imvest short teom
Situation | Condisar: Conduct Participants el s
nsion = workshops, | o
oIS | mestings o Learming
assats. Voluritwsrs Delivor Agarcies
Valus SeTVices AaArEness
Symploms andstes Time Devalop Dechson- .
LT [ Maney protucts, mekers owiedoe
P Local dynamios Rossarch bass exsriculum, Cusloemens Atttdas
Stakebolder | Conerin - Shills
L — Matoriats Provide o Opinions
Infendad Equipmant eoursaling Asphations
Technology ;:.mam Motivasons
[ s
i Vioek win
madia

‘What the

Action
Beharicr
Practce
Dacsion-
iking
Policias.

medium torm | ultimate
rasults are Impactis) s

Social Action

What the

Congiions.
Bacial
Econome:
Chic
Emdronmental

Assumptions

| External Factors |

Evaluation
Focus - Collect Data - Analyze and Interpret - Report
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Areas | generally work in....

increase the efficiency of production systems and
opportunities to minimize environmental impact
® Spur appropriate adoption and application of innovations
among clientele to help meet their production objectives
® Relay emerging issues expressed by clientele to research
community
Focus Areas:
1.  On-farm energy efficiency
2 Renewable energy conversion technologies
3.  Project assessment tools
4 Nutrient management technologies

Promote the efficient utilization of agricultural byproducts. This role includes:
e Collaborating on regional efforts to assess opportunities to integrate nutrient
management technologies with renewable energy generation
e Providing unbiased technical information on bioenergy conversion technologies
including anaerobic digestion, biodiesel and thermal conversion processes
e Assisting farmers and rural small businesses in conducting energy assessments
and audits of greenhouses, dairies, poultry farms, and other operation

Example stakeholder engagement regarding “energy”

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
* System design choices and considerations for each
of these could look very different

* Understanding your goals is very important

4/15/2021



General Strategy ENERGY ACTION PYRAMID
,
s COMPLEXITY
AND COST
ALTERNATIVE
ENERGY

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

EFFICIENCY: Investment

in Longer Term Energy Savings
(ENERGY STAR Choices such as:
= Installing energy efficient lighting, fixtures,

windows, doors, appliances, and equipment
\\\\"”Jl * Installing water-efficient appliances and fixtures

4 "f) « Investing in items with Energy Star, y

1 2 FrergyGuide or WaterSense labels {

« Insulating homes :

CONSERVATION: Simple Everyday Actions
Behaviors such as:
= Tuming off lights, equipment, fans, and appliances when not in use - 7/
* 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

!

ASSESSMENT: Assess your personal objectives and your energy and waler use
to determine cost-effective for i coi tion and i
and integrating renewable energy systems in your home.

Source:

www ces nesn.edn/wp-ec

_PyoamidRevlpdf

Issue: Increasing LPG prices
impacting poultry producers,
greenhouse growers & tobacco
farmers

Weekly Virginia Propane Residential Price

4h-
40 ! ; ! :
1 1 ! i 1
5 354 T f 1 F f
S 204 | ; | r‘u.\j"'-'rf J'."h" f
7 25- : : . -8 ks
S 204 | - v : f s
L PR L | | | |
' 1995 2000 2005 2010 2015 2000

Source: U.5. Enengy Information Administration
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On-Farm Energy Efficiency Program
A Pilot Program for Southside & Southwest
Virginia
Virginia Tobacco Indemnification and Revitalization Commission
* According to the 2012 National Agriculture

Statistical Service (NASS) report, farm energy
prices increased approximately 19% from 2007
to 2011. It is estimated that across the 34
counties of Southside and Southwest Virginia,
farmers spent more than $66 million in farm
energy related expenses during 2011

+ A 10% increase in energy efficiency would
have produced nearly $6.6 million additional
income to Virginia farms in 2011 But, how
can we find those opportunities?

+ Farm energy efficiency program provides
research-based information related to best
management practices concerning energy
via Virginia Cooperative Extension
workshops, factsheets, webinars, etc.

» Farm energy audits to provide tailored
operable information to decision maker to
identify cost-effective retrofits

The seven-year Agricultural Energy
Efficiency Initiative (AEEI) sponsored
program was completed in December
2017. The recently completed second
phase has resulted in:

64 completed farm energy audits

identified potential annual savings of:

873,968 kWh in electricity,

429,847 gallons of propane,

3,151 MTCO2e greenhouse gas
emissions reductions, A

Annual energy-cost savings of
$850,734.

46% of retrofits had a payback period
of less than 5 years.

Assessing Greenhouse Electrical Energy
Needs for Aquaponic System

Case Study 1
Examples of Small {BX12) and Large (30 X 96) Backyard Tt
Greenhouses 101,196
it
Case Study 2

Tonal Wi/ Day=
171,992

Bob Lane
Extension Specialist

Biological Systems Engineering
Virginia Seafood AREC

LOAD ANALYSIS Month:

AC LOADS
Power Operating  Energy
Load Description Qty  Rating Time Consumptic
W [hesfday) n (Whiday)
small green house 8 X12

water pump 2
recireulatian pump 1 400 24 500
transfer pump 1 345 2 690
alt pump 1 15 24 360
Immersion heaters 3 3000 8 72000
lighting (LED) 5 100 17 BO00
computer controller 2 a0 16 1280
seales 1 10 1 10
grow lights 6 200 8 2600
24%lguvered air 1 207 a 1656
circutation fan

LOAD ANALYSIS Maonth:

AC LOADS

Power Operating  Energy
Load Description Qty  Rating Time  Consumption
(W) (hes/day)  (Wh/day)

large green house 30460

water pump 4

recirculation pump 2 400 24 19200
transfer pump 2 5 2 1280
air pumgp 2 5 24 o
immersion heatirs 5 3000 8 120000
lighting (LED) 10 100 12 12000
computer controller 4 an 16 2560
scales 2 10 1 0
grow lights 8 200 (1 12800
Pk 2 o7 8 3312

circulation fan
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LOAD ANALYSIS Monih: August
AC LOADS
Oparsting
Load oy |t Time Consum|
Description ") %
Refrigerator/Freazer 1 200 10 2000
Microwave 1 1200 05 600
Toaster 1 1000 0.05 50
Colieemaker 1 600 0.28 150
° i+ Washing Machine 1. 800 0.29 232
Opportu n Itles for Entertainment Center 1 200 3 600
HP Computer System 1 100 2 200
efficiency? Plg Loacs 200 | 200
Water Pump 1 800 0.33 264
. Ceiling Fans 2 50 24 2400
* How might these Phoroceon Ui T ¢ %
. Fluorescent Lighting 4 32 4 512
choices affect your
solar system?
DC LOADS
Tolal AC Power 5388 W
Total DC Power ow
Total Dailty AC Energy Consumption 7568 Whiday
Total Dally DC Energy Consumption 0 Wivday
Weighted Operating Time 11.2 hriday
Inverter Efficlency
Average Daily DC Energy Consumption 8409 Wivday

Source: 2010. Dunlop, J. Photovoltaic Systems, Second Edtion. NJATC, American Technical Publishers, Inc.

Assessing Thermal Energy Needs of Horticultural Structures

(Low/Hi Tunnels)
ICTAS, VSU (Dr. Rafie & C. Mullins), SPES (Dr. Welbaum, C. Galanopoulos & BSE (Dr.
Arogo; J. Ignosh)

Extending the Growing Season of High-Value Crops using Innovative Renewable
Energy Systems

T

T awitnss 1 a1 b e it e g s ]l et
e 4 b gy e vtk Seren gorE oot Sy e o

B e e e R
e b P A 22 s o et e 8 i el St s i

Virtual G

Free Tool from

hitp:/ fwww virtualgrower.net/
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Additional Resources

« https://youtu.be/8iZsrpNTVp4

= [3YouTube ear

* Greenhouse heat exchange

Convection A\
Conduction

Convection
Infiltration

loss or gain

* Greenhouse Heating Video, An overview of greenhouse heating design

considerations by Dr. A.J. Both, Associate Extension Specialist, Department of
Environmental Sciences, Rutgers University.

Exhaust

> » R

Table 1: Summary of Energy E les of measures shown. )
€stimated (mu_l :\nnp, Payback, and
Natural Annusl

tlectric | Gas | Propane Energy | instailed | Cost |Payback | Est.

Recommended | Savings | Savings | Savings Savings Cosnt Savings |inYears |LUifein
wn) | jeen) (gal) _|other' | (nanntu) la) [v) [a/b] | Years

25210 86 $1.740 52094 08 7

w | siso0| sso| 19 | s

s s | ssenn | sesi| a6 |

Sty o | o] os] o5 |

T | 5310 a0 a5 | siears | saars | 30
Sources:

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

https://www.nrcs.usda.gov/wps/PA NRCSConsumption/download?cid=ste
L_lordh126846808%exizndf

Energy Audits
USDA - NRCS

EQIP On-Farm Energy

0

S ha |

On-farm Energy Initiative

af Ereergy Managemen

. . of an Agricubus: a SEHF), The
AQEMP, o energy sudit, is completed by NRCS-certified Technical Service Providers (TSPs) and
provides;

4/15/2021
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E Virginia Cooperative Extension

Folow VCE

Intreduction to RETScreon Export
Thursday, May 25, 2017 from 10AM-11:30AM (EST)

FREE EDUCATIONAL WEBINAR

What i B Tiree UPEI?

Anabyiin

Introduction 1o RETScreen Expert: Recorded Educational Webinar
o W oa

Virginia Cooperative Extension

virginia Tech « Virgini

a State University
Publication 442-881

Biomethane Production Technology

Purpose
This publication provides a £ anaer-
obic digestion and the current status of biomethane
technology on livestock farms in the United States.
Most of the discussion uses dairy manuse as an exani-
ple of feedstock for am a e

al overview

werobic digester. Resources

which provide more detailed information on anacrobic

digesters are listed.

Biogas Technology

Biomethane (biogas) is an altemative and rencwable
energy source produced through the anaerobic oxygen
free) digestion of organic matter whereby the organic
is converted into a combustible biogas rich in
e (CH,) and a liquid effluent (Figure 1), In gen-
eral. biogas consists of 55 percent to 80 percent meth-

ane and 20 percent 1o 45 percent carbon dioxide (€0,

However, depending on the sousce of the organic mat-
ter and the management of the anaerobic digestion pro-
cess, small snounts of otler gases such 4 aunnonia
(NI, hydrogen sulfide (TLS). and water vapor (T1,0)
may be present. It is the methane component of the bio-
gas that will bura or produce enerey. The gas can be
merale heal or elecirieity or both. Tt can be

burned in a ¢ gas b

wention er to produce |

nearby buildings or to heat the digester, or used i
engine to produce electricity. As the organic mat

(feedstock) is added to the system, the d ted effluent

id al an appropriate
as a fertilizer withouwt further treatment. Or, the
effluent can be separated into solids (fiber) and liquids.
I'he solids can be composted prior to sale for use as a
compost or aninal bedding. The liquid stll contains

nutrient that can be sold or used on the
fertilizer as part of & crop nutrient n:

rm as a Liquid
nent plan

Figure 1. Basic material flow in an anacrobic digestion system

Sources of onganie matter it have been wsed to pro-
duce biogas include animal manure. sewage sludge,
municipal solid waste, food-processing wastes. and
indusirial wasies.

A typical biogas system consists of mamue collection
ge for digester efftnent. and
ripment (Tigure 2)

anaerobic digest!
gas handling and gas use

Anserobic digesiers have been
municipal and industrial wastewater treatment plants
and on a number of livestock farms for many years.
However, the use of anacrobic digestion teclmol
ULS. for mannre freatment
v production has increased over the past few
According to the EPA AgStar program, some
of the factors influencing the increased demand for
anaerobic digesters are increasing technical reliability
of maerobic digesters through the deployment of suc-

a0 successfully in

on livestock farms in 1l

and eu

vears.

cessiul operating syster of fann
owners about environmental quality: increasing mum-

wowing cone

W,

extyt.edu

wion, Ving

Additional Resources

Energy Answers-"

Beainning FARMER & RANCHER

hot e 1t Like torapply e

Farm Incentive Programs .

iike REAP

https://farm-energy.extension.org/energ

the-beginning-farmer-and-ranc

K—a nswers-for-
er/

4/15/2021
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Additional Resources

* Photovoltaic (PV) Modules “Panels”
* Generate Electricity

The Fundamentals of Photovoltaics

KWH https://youtu.be/73wZPcz9c70

* Solar Thermal/Hot Water (SHW)

Collectors
* Generate hot water

Flhe Fundamentals of Solar Hot Water (SHW)

https://youtu.be/JUJVbM1YPSA

Can you lower energy costs for field crop production?

How to choose a feedstock for pellet making? Additional Resources

Energy efficient LEDs and long day lighting for dairy

How to control energy use and cost?

How to grow greenhouse crops sustainably? £ 7 Enefgv Emﬁlem
Can | use biodiesel in farm diesel engines? Hv d rﬂ D 0 n I G S v S 1‘ E m

Where can | find money to implement energy efficiency
measures?

How do | make pellets on the farm?

How to determine pellet durability?

How can you compare heating costs of different fuels?

How can | save on the cost of grain drying? https:,!,!farm-energy.gxtensinn.nrg/energ}r_'-answers-for-
the-beginning-farmer-and-rancher/
How to select LED lights for agriculture? USD !
Why do an energy audit on your farm? —_—
Is wood heat right for you? —
How can proper livestock ventilation save energy & feed? United States Department of Agriculture
What is it like to apply for farm energy incentive programs like National Institute of Food and Agriculture
F)
-  RIARSTAKS
How to choose a heating fuel? N
How to save money by understanding your electric bill? @\'_V[SCONS_,IN m_“(_, RS
How to choose proper livestock ventilation fans? Fdsam y
_ \ I ILLINOIS
How do I size a cooler for on-farm produce storage?
How to design an energy efficient hydroponic system? w PennState f“ I“l\CIH\EC:ﬁ::}!_-\rTI;

https://farm-energy.extension.org/energy-answers-for-the-beginning-farmer-and-rancher/

4/15/2021
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Additional Resources
: Home Programs Resources Servces Help/Support AbouUs ContactlUs f
DSIRE’ a NC CLEAN ENERGY " s
TECMRUOGY CENTER
DSIRE Insight v
# Programs > v Summ. New:
Net Metering VA Regulatory Net Metering 01/0172000 11162018
Policy .
Regul. lar/Wind Py 1]
Guidelines for Solar and Wind Local Ordinances VA it SolsrWind Py 06/2172011 10/12/2018
Policy Standards
Financial
Qualified Energy Conservation Bonds (QECBs| us Incentive Loan Program 10/23/2008 08/2272018
~ Financial 1
USDA - Rural Energy for America Program (REAP) Loan Guarantees us efivn Loan Program 04/03/2003 0872172018
Fir s
USDA - Rural Energy for America Program (REAP) Grants us nice Grant Program 04/09/2003 08/21/2018
Incentive
USDA - Rural E for Amarica Program (REAP) Energy Audit and Renewable " Financial Granx Program 0211872015 0812172018
Energy Development Assistance (EA/REDA) Pre; Incentive
Financia
Modified Accelerated Cost-Recavery System (MACRS) us Corporate Depreciation 03/15/2002 08/21/2018
Incentive
Green Power Purchasing Goal for Federal Government us R?::;:‘::-y Green Power Purchasing 02/19/2004 0812112018
Energy Goals and Standards for Federal Government us Ragulstacy Energy Sandares for 06/19/2006 08/21/2018
Policy Public Buildings
h dsi
.
ttps://www.dsireusa.org
- V oo Processing & Marketin
puts ol ot Distribution ‘0 8
Cow-Calf Slaug
4 p
Feed Operations Processing i)
e o o
kit Cargill Meat Soiutions Costco
Cattie are mostly Cattie are soid at o
fed on forage and 815 fixed auction
grains from local facilities throughout ©On October 23, 2008,
grain elevators, not the Uniled States JBS-Swift (Brazil) Foodservice
commercial feed acquired Smnhlreld Beef Suppliers
Stockers & Group and Five Rivers
Cattle Company, SYsSco
Backgrounders increasing its production Aramark
Veterinary Cattle start receiving grain, capacity to about 2
Services stay until 8-14 months old milion head of cattie GOmpass Group.
annually (North America)
These two
production stages Further
are concentrated in
Genetics the Great Plains and AER Restaurants
(Breeds) the Cornbelt Tysonsa ioods McDonald’s
raLee Burger Kir
Worid Wide Sires ger King
(W) Feediots Hormel Foods Wendy’s
e (cRY Cattle are siaughtered at 12-22
ABS Global (ABS) months old
. McDonald's is the single
Five Rivers Gatile Feeding, CO largest beef purchaser in
Cactus Feeders, TX Wholesalers the United States: one
Agri-Beef Company, ID billion pounds annually at
T about $1.3 bilion
Dairy Beef

A Value Chain Analysis of the U.S. Beef and Dairy (Lowe & Gereffi, 2009)

Industrieshttps://www.researchgate.net/figure/US-Beef-Industry-Summary-Value-
Chain_fig9_ 294579508
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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)

/ ™~ [ Y LY " . of
To meet the goals of the Chesapeake Bay TMDL, Virginia's
Watershed Implementation Plan Il sets forth a series of
sector-specific best management practices (BMPs) to
improve water quality. The BMP for pasture fencing is
targeted to increase by 102M feet of pasture fencing by the
year 2025. Fencing may require alternative livestock
watering systems. Access to grid-tied electrical power may
present itself as a cost-effective option to meet farm water
pumping needs. However, for other locations the cost to
extend the electrical grid to power a small water pump may
prove prohibitive. Furthermore, the installation of capital
intensive and/or cost-shared livestock watering
improvements can be problematic on rented acreage.
Portable solar-powered water pumping systems may be a
L_viahle anfion amona farmers
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Webinars & Workshops on Energy Project Decision Support Tools

Introduction to RETScrecen Expert
Thursday, May 25, 2017 from 10AM-11:30AM (EST)
FREE EDUCATIONAL WEBINAR

an
TN of the £0% ware i 3val sbit In Viewer mode complataly rea-of charge.
T phatt o 5 developed By the Hatursl Resources Canada, of the Caniadin Goremment [soore: LECAN |

g wspart, Nichasl Rt of R
Peasibil iy analrds, But aioo provide e
TEcreen Expert's various madules and
spplicatons. induding

* Virtual Enesgy Analyzer « Feasibility Analysis

* Risk Analysis + Performance Analysis
* Benchmork Analysis  « Portfolio Analysis

her ciean energy fechnologes
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Virginia Tecot Virginis State Univ

E Virginia Cooperative Extension

A Brief Introduction to Solar Photovoltaic Investment Analysis & the

% ‘System Advisor Model' (SAM) Decision Support Tool

Friday, November 17, 2017 from 10:30AM-11:30AM (EST) Cm
FREE EDUCATIONAL WEBINAR

i ranetech wber comraniatechid L%itc a1 Thut

Plraie comuder jening un for  biied 3-hour introdsctony webinar on ol photovose piop syt
nabysii. This veviion wil Bighlight some of th

inctating
Estimatiog System Production Undertanding lncenthers
Cost anducting
Farecasting the Value of Dectricity A mare!

Additionally, the sevion wil sho intresuce the System Atvier
Mol {SAM| which “males performance peedicrions and cost.of
et ¢

and s

that 0w specify a5 inDuts 10 the madel. Projects can be either on
ihe cusinmer e of the uibey meter, bying and seling leciriary
t retal mtes, o on the utibty side of the meser, seiig electricity
ata i o i
{souarce: AL SAM i a freely available dechsion wupgort tool

Seveopad by the L. D ersoe of s el “EeE :
i— T

Tobaczo
with co-ips N rpt. Mines, Misarah & Energy

 you 4w & perace wath & divatitty and devire

= ik Romich, The Shia State University
® ok May, Liniversity of Nebraks phete Lontist jobn lgnash, VCE Worthein
+ P Glman, US Drpartment of Ener gy, NREL SAM Traings DIttt Offics st 540-4.03-000%/TOOIOS) K24
= doke Ignosh, Bio Sys Eng., Virginia Cooperative Extenion AL S I R A

B 00 GacuM ccomTod atons § da prior
4 [

ﬁ Virginia Cooperative Extension

Virginia Tech + Virginia State University
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Solar Resource

Solar Window
SOLAR WINDOW —
SUN PATH AT
SUMMER SOLSTICE -
SUN PATH AT
WINTER SOLSTICE
SUN PATH AT
EQUINOXES

Figure 2-27. The solar window is the area of sky coniaining alt possible locations of the sun throughout
the year for a particular focation.

Source: 2010. Dunlop, J. Photovoltaic Systems, Second Edtion. NJATC, American Technical Publishers, Inc.

Array Orientation

DIRECT RADIATION —

- ‘\ REFERENCE
| DIRECTION 5

"~ INCIDENCE
TILT ANGLE — ANGLE

- AZIMUTH
ANGLE

Flgure 2-28. Array orlentation can be described using azimuth and tilt angles.
Considerations for tilt angle:

. l\/aré@)tions in annual load profile? Optimize tilt for max
oad:

* Solar Window & Latitudes
* Alaska? Virginia? At Equator?

Source: 2010. Dunlop, J. Photovoltaic Systems, Second Edtion. NJATC, American Technical Publishers, Inc.
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Peak Sun Hours

AREA WITHIN PEAK SUN HOURS
EQUALS TOTAL SOLAR IRRADIATION

SOLAR
IHRADIANCE'\
* Irradiance (W/m?) E | 1000 Wi
* Insolation or Peak sun {%
hours (kWh/m?/ day) z

ja]

S

T

g
On average, how sunny 3
is it for a region in a
particular month? vuvper | TMEOFDAY |
(Iong-term averages, sur?;gsag-f AREA UNDER CURVE ’,
think “climate” not EQUALS TOTAL SOLAR |

IRARADIATION

“weather”)
Figure 2-10. Peak sun hours is an equivalent

measure of total solar irradiation in a day.
Source: 2010. Dunlop, J. Photovoltaic Systems, Second Edtion. NJATC, American Technical Publishers, Inc.

| Lynchburg, VA

WBAN NO. 13733

9
[ Variability of Latitude Fixed-Tilt Radiation

& g i
5 v aRE % LATITUDE: 37.33° N
' LONGITUDE: 79.20° W
ELEVATION: 279 meters
ard g MEAN PRESSURE: 884 millibars

Monthly Radiation (kWh/m#/day)
. IS [
—_

STATION TYPE: Secondary

——— 1061-1990 Average |
0 L +—t
J FM A M J J A S ONUD Y

Solar Radiation for Flat-Plate Collectors Facing South at a Fixed Tilt (kWh/m#/day), Uncerfainty +9%
| Tilt (*) | Jan Feh Mar Apr May June July Aug Sept Oct Nov Dec Year
Average 24 32 43 54 6.0 65 6.2 5.6 47 37 2.6 2.1 44
B | Min/Max | 2027 2607 3789 | 4.6/65 5506 5870 | 5570 5062 3952 | 3243 | 2030 1923 | 42445
Latituda -15 | Average | 34 4.2 5.1 5.8 6.1 63 6.1 5.9 53 1.6 3.6 3.1 5.0
atitude -1 Mi||fbﬁx 2741 3.0/50 4259 | 4870 5566 5769 | 5470 5265 4360 | 3855 [ 2644 27736 | 4752
p Average | 39 46 53 57 53 538 5.7 57 53 50 4.0 36 | s0
Latitude Min/Max | 2048 3356 4362|4769 53062 5364 | 5.0/65 5063 4261 | 4059 | 2851 3043 | 4752
Latitude +15 | Average | 4.2 48 52 5.3 5.1 50 50 52 5.1 50 43 38 48
s Min/Max | 3.1/52 3358 42/6.1 | 4.4/65 4655 46/55| 4457 4558 4.0/59 | 3960 [ 2954 3246 | 4550
Aversge | 38 40 17 32 26 24 25 29 34 40 3.7 3.5 3.3
[ Min/Max | 2649 2748 3.045]2738 2428 2205| 2327 2632 2740 | 3048 [ 2548 2943 | 3135

http://rredc.nrel.gov/solar/pubs/redbook/PDFs/VA.PDF

4/15/2021
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Solar Pathfinder

Source: https://www.solarpathfinder.com

Application Specific

Rays show Solar Time

Arcs show Months

SolarPathfinder

https://www.solarpathfinder.com/images/spf/works/big-diagram_labels.png

4/15/2021
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Solar

PV WATTS

DEMO

Month

January
February
March
April
May
June
July
August
September
October
November

December

Annual

PVWatts' Calculator I:ENREL

st Y (&) e

Solar Radiation

(kWh ! m? / day )

NREL's PYWatis® Calculator

Estmates the energy production and cost of energy of gnd-connected
photovokak: (PV) energy systems thioughout the world. It allows homeowners,
‘small buiding owners, installers and manufacturers Lo earsly develop estimates of
the performance of potential PV instafations.

http://pvwatts.nrel.gov/pvwatts.php

4/15/2021

18



3. WEST 30UTH MIDWEST MIDATLANTIC  HORTHEAST

* e energysage @

° (=]
3 ® w@ ‘D@ @ ag 2@ COMPARE SOLAR PRICES ONLINE & SAVE
8
E o @ o 0% ® o
o0 e ® @
@
@ © wnergrsage ()

Y CASH

415,000 = 47,400
$13,000 teiCon $0  Ouist Packes Cemt
e 10 Years Porbeci Immediate  Papbach
I o¢ mate Moarmate Lo,
|

Sources: https://www.energysage.com

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

150 Slayten Avenue Danwille, VA 24540

SOLARELECTRIC
INVESTMENT ANALYSIS

Propossil __ Proposal2___ Proposal3
System Size (kW) 9848 nm 80
kilowatts to watts 9848 nwm 7927
Direct Capital Cost $16.600 $18.300 14,600 Collabioatons & ok
Indirect Capital Cost 811500 $10.900 $13.000
Total instalied Cost $28.100 $29.200 $27.600 _ ' %m .va. N R E Le: ot !
Installed Cost Per Watt 288 248 2488 - el e
Prednsenth) 0T T T e o g R TRESSETES
E Virginia Cooperative Extension
Virginia Tech =+ Virginia State University

Sources: https://extensionpubs.unl.edu/publication/9000018244809/solar-electric-investment-analysis-ec3008/
https://aeeibse.wp.prod.es.cloud.vt.edu/solar-project-financial-analysis-system-advisor-model-sam/

4/15/2021
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Assessment to Inform Design for Irrigation System Assessment Workshop

. . JUSTIFICATION:
T°"s‘.f.ffhfﬁ?é'.‘.‘§sé‘.’,'.‘,.‘§?u‘:‘;f'“ The Ag Energy Efficiency Initiative (AEEI) program focuses on identifying appropriate energy-cost saving

opportunities for producers in Southside and Southwest Virginia. The program uses energy efficiency as a
basis for minimizing production costs, and prior to adopting renewable energy conversion technologies.
Farm energy audits are conducted to meet NRCS and USDA-RD “REAP” criteria, and based on the ASABE
S612 Standard “Performing On-farm Energy Audits” posted at:

« https://www.nrcs.usda.gov/Internet/FSE_DOCUMENTS/nrcs142p2 007593.pdf

According to a USDA 2013 Irrigation Survey, the AEEI eligible counties of Southside
(blue counties highlighted in map below) have relatively higher rates of irrigated land

AEEI Eligible Counties:http://www.aeei.bse.vt.edu/?page_id=14

*The AEEI program, with Phase Il in its final year (2017), has provided educational workshops dealing with

many of the major activities described in Table 1 of ASABE $612, by farm type (e.g., lighting efficiency in

poultry houses, etc.) and also on how to perform an on-farm assessment. However, so far, no workshop

N i) = content has focused on irrigation systems nor on their proper assessment, a potential need as indicated by
£ the USDA 2013 irrigation survey data (above map).

OBJECTIVES:

eParticipants to gain hands-on experience (field and classroom) regarding best practices for assessing
ESDAIZ/MS Irrigation Sunéey: performance of more common irrigation systems in Southside VA, with emphasis on identifying energy
%m%%ggg gff|C|ency-reIated |mprf)vlement opportunities (fairly broad scope as it can include manlagement (when to
ources/Farm_and_Ranch_lIrriga irrigate? How much to irrigate?), measurement (how much did | irrigate? How much did | actually
tion_Survey/fris13.pdf irrigate?), components (could I improve efficiency by system modifications?), etc.)

eIntroduce participants to appropriate research-based resources (factsheets, decision support tools) and
contacts for future irrigation-related work
*Network collaboration and capacity building to provide best available resources to clientele

TARGET AUDIENCE:

#Southside and Southwest Virginia

e“Train-the-Trainer”, in this case agency (USDA, Extension, etc.) personnel and service providers (Technical
Service Providers, equipment vendors, etc.)

eEnd-users (farmers with systems, farmers considering systems)

IRRIGATION SYSTEM ASSESSMENT WORKS] 2
9:00 AM 10 5:00 PM - Tuesday, Angust 22, 2017 il
Virginia Tech Southern Piedmont Agricultural =g
é Research ad Extension Center { AREC)
2375 Darvills Road, Blackstone, VA 23824 ol wier?

M-
N, John ignosh, Area S
Aipport tools. Then, wel Engineering, Virginia Cocperat
s i F the Virginia
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Typical Operation of a Vertically
y Integrated Poultry Firm
)

Com, soyhean

maal, other leed
‘___._.---""'""_"—r.— ingradients

Byproducts + Retail
Sarvice
+ Export
" Bt
[E—

ha
1§
Chicks — ™ | Growout
House et ®HICKEN
Brollers R

HATICRAL CHICKER COUNCIL

e

The Farm Manure-to-Energy Initiative
Increasing Manure Management Options — Generating On-farm Thermal Energy — Improving Water Quality
Mt R, kb

Krisen Tghes Fressos Rormes’,

ol these
Partners are aho werking 1o

o e therrral
i high-dessity regions of

The Fann Marmsre-to-Energy Initiat

v -~
1 £ oy peultry epand markets for utrieni-demse biochar and ash, i well 25 50 increane technical awsistance, information, and
manuse phosphonis bs produced thas local fisanci i dablc v Partrces ave ¥ % tracking the fim and
y limer s w air L
s hazanoun air pellutarss. Alr csissions data will be collected by a conified, thind party sir crmissiom teting
- nnversi g strati company using
Thermal technologies capable of producing eneriy from pouliry e ferdstock. have only recemnly been developed for ™

g 1 the Earmescale. The picssre bl highlight the primany thermal comeemion tchnologies cxplored. by this

Developing New Markets
While oo sl comvert
[ Aomne 33h e binchas. This [
mhoee cost-Textively Mumponed long distances or wsed to neplice
commersial phengburns in kocal merseries ased froah-marked vegetable
peration. The peouliry Biner ash ws evabaated ai the Vi

Reauls from perfoemance evaluation will be shared 0o s by eXi
the Farm Marsre- te-Fnergy I [ o e T e
weinar o posted as 8 Yo Tube video

ne:
Berapeake Ry Fusden Network, USTIA Comservation Phense Comtact Us

Matriest and For Mere Infarmation

I Fish asd Wikilife Foundation. Sustainable Chesapese. Farm
' Finance Covter at

Frojeet Funders: National Fish s W
Innos sgranm, e the L5

Farm o ve : N
i Ay o o i, S A UL
e ey : 2 Farm ¢, Grecmbom. NG
Emvieonmental Science, Insemational Biochar Initistive, Eanters S Hesurce Conservation & De Murk Lat Crop and Soll

Developmest Counci, Flistrock Farm, the Mark Roheer Farss, the Mike Wesver Farm, Riverhill Farm, Wind View
Famm, Frye Poafiry Farm. and e Doshle Troohle Farm, Engimeity Energy LLC. Wayne Comburtion, Toul Lnergy,
il Flam, LI Prochata, with afitiomal techsical grslancs provide by masy others

— T : -
Sustainable Chesapeake =

Virginia Cooperative Extension ¥ VirginiaTech. @ Lot s

Virginia Tech =« Virginia State University Exparroest Ston
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*Advanced Extension Specialist, D

Exploring Agrophotovoltaics in Guatemala to Foster Positive Change

Mario Buch? and John Ignosh?

‘Section Chief, Agricultural and Forestry Research, Escuela Nacional Central de Agricultura, Villa Nueva, Guatemala

of Biological

Engineering, Virginia Tech, Harrisonburg, VA

RESPONSE & POTENTIAL IMPACT
e by iy s g

e
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Off-grid
Applications

~ < 1kW

Photo Source: 400W Solar-poweredWater

Residential

~1-10 kW

Photo Source: Virginia Cooperative Extension:
Solar ics Video:

Pumping for Livestock, VT Field je

https://youtu.be/73wZPcz9c70

Commercial

~10 kW -~2 MW

Photo Source: 100 kW Grid Interactive Solar PV.
Perry Street Parking Garage Virginia Tech
Blacksburg, VA Video:

utuby Q

Sharing Experiences &
Considerations on Utility-
scale Solar Projects from

Virginia Localities

Utility-Scale
(“Solar Farm”)

~>2MW

Photo Source: SOLAR PV SYSTEMS by Tommy
Cleveland, NC Clean Energy Technology Center
NCState University Video:

https; be/0K57Di3Cm3

w2q

4/15/2021
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Project Status
PV - Operating

@ PV - Under Development

® PV - Under Construction

@ CSF - Operating

@ CSP - Under Development
@ CSP - Under Construction

Project Capacity

oOOOOO

1 - 100+ MW

YEAR: 2016

SEIA

SEIA Major Projects List:

http://www.seia.org/map/majorprojectsmap.ph

ajor Projects List]

4/15/2021
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N YEAR: 2020

P

[ Project Status
it PV - Operating
@ PV - Under Development f=NC
@ PV - Under Construction A O

’ ® CSP - Operating

® CSP - Under Development ~
@ CSP - Under Construction 2

Project Capacity

OOOOOO LOO
141006 MW

P . et e e s e e B

®
SEIA Major Pro;ects List (upd‘ted July 2020):

https://www.seia.org/research-resources/major-solar-projects-list

Utility-Scale Solar PVn
Virginia

Artifacts from Informational Webinars

& Ly
N

Sources: https://sites.google.com/vt.edu/vceinservice121919solarfarms/home
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Grid Inferconnection, Siting & Utility-scale Solar

Projects in Virginia
Thursday, April 22 10AM — 11:15AM

“Solar Farms"- Also known as “ulility-scale solar photovoltaic™ projects, are increasing across
Virginia. Many projects have been developed and many more proposed, each presenting its
own set of unique challenges and opportunities. This webinar will highlight information

a arid n 15, processes, and policies in Virginia in
the context of a new project by Old Dominion Electric Cooperative in Shenandoah Valley
Electric Cooperative’s service temitory. Please join us to hear these presentations, leam more
about the interconnect aspects of utility-scale solar in Virginia, and ask your questions.

Mr. Bill Pezalla, Director of Transmission Services,

1h = £ 1 Oid Dominien Electric Cooperative (ODEC)
U t | | | ty S Ca | e S O | d r PV | rq Mr. Pezal the Director of Tmn;:nnsmn Services
\ { g and oversees the planning, construction and
| l gl r ] I operations of ODEC’s transmission system, the 250+
A i

transmission delivery points 1o 11-member owner

Cooperatives and provides technical guidance on now E _—#

penerator interconnections and processes

Mr. Myles Burnsed, Vice President, Strategic
Developments, EDF Renewables

l - p Mr. Bumnsed leads Distributed Solutions market
e D F sirategy and new marke! development efforts for EDF
‘ Renewables. During this presentation he will share

interconnect consider s from the project
developer's perspective

PLEASE REGISTER FOR THIS WEBINAR HERE:

bttps:fivirginiatech zoom.us/meeting/register/tZMEcDBvpekiHd YV AWUO2 2t WIFnPpYmaky
I yous are & pervon with a disability and desire ary. ive de , services o other i in this sctivity,
Sources: please contact John lgnash, Dept. of Bickogical 5 VCE et Office at 580-432.6029,/TDD" dusing
business hours of and 5 p.m. ta di 5 days prioe to the event

https://sites.google.com/vt.edu/vceinservic 100 number is (800) 828-1120.

e121919solarfarms/home Virginia Cooperative Extension
Virginia Tech - WVirginia State University

edu

Cooperative

A New Pilot Project from Virginia Tech’s College of Agriculture and Life Extension
Sciences & Virginia Cooperative Extension Wegimia Taeh + Vinginia Biale Univers

VZ? The Virginia Tech Solar “Panel” r Virginia

%‘ﬂ%roject 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. Over 15 VT and other faculty involved.

* lterative process to identify, refine & prioritize research/extension needs via
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 FRIORITIES

Initial Pilot Period:
March 2021 — June 2022 (with potential for additional phases)

Internal Collaborators

From: COLLEGE 0F AGRICULTURE AND LFE SoiENces  COLLEGE OF AGRICULTURE AND LIFE SC
T SCHODLOFPLANTAND ~ AGRICULTURAL AND
ENVIRONMENTAL SCIENCES APPLIED ECONOMICS
B e e oo ver
ENGINEERING RESEARCH AND EXTENSION CENTER  RESEARCH AND EXTENSION CENTER [t

CONSERVATION

4/15/2021
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Program Evaluation

e |tis important to consider program evaluation during the program-planning
process (and timeline)

e Needs assessment (an evaluation itself of stakeholder needs) results
determine program goals

e Continual stakeholder feedback from program activities indicates how the
program can be improved

e Evaluation provides documentation of program results for reporting
impacts

Source: Seevers et al. 2007 “Education through Cooperative Extension” 2nd Edition, Chapter 5

© How 60 you prefer 10 pay event (eght

Solar Energy Workshop Evaluation Instrument Excerpt

Coment Excellent  Very Good Directions: Fiease rale y

Good Fair Poor box 0
(=] o a a =] "
o o o a =] a O a o a
=] o =] [u] o
Please rate each of the following: Llow - M wate —. High
[n] o a a a - . -
3= of Project Analysis
o o o a o
Meeforgoon O O O O O
=] o o a o w. Al Paricipaton o [m] a [m] a
o o o a =] L Resources for Addional Information 1o Aid in Solar PV Project Exploration
£ g = & L moeronon O O O O O
s g o 0 a camporcgae O O O O O
o o a a =)
1o 0 NREY's Systerm Advisor Modier (SAM)
& What did you gain most from thisworkhop? Batore Parncipats a [m] a [m] [u}
nowamgrarpaon O O O O 0O
Do you ankeipate shoring and/ar appiying any of 1he Informason obloinod Ieough i workshop Wih omars?
[} P any additional reome dat i shop Or O Dhanve
Pieate it one acKon you ntend o foke as a result o s workshop:

Please share any addiional comments here:

4/15/2021
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Solar Energy Decision Support Tool Short-course Workshop Results
Solar Photovoltaic Investment Analysis & DOE NRELs
‘System Advisor Model’ (SAM) Decision Support Tool

O December 13" & 14" 9AM - 5PM
The Institute for Advanced Learning and Research O

150 Slayton Avenue Danville, VA 24540

Twelve people registered or presented at this two-day workshop, 50% of which returned a workshop
evaluation form. Figure 1 describes selected aggregate workshop evaluation results on a 5-point scale (1
star = poor/low, 5 stars = excellent/a lot). 100% of respondents indicated that they would attend this
type of workshop again in the future or r this 1o a friend. Partici indicated
that some of the most beneficial parts of the workshop related to: learning how to use SAM, leamning.
directly from subject matter experts, obtaining resources to later share with farmers, gaining more
hands-on experience with the SAM decision support tool, learning about the current state of the solar
industry, learning about SAM applications in the agriculture sector, among other areas. 100% of
respondents anticipated sharing, or applying, the information learned through this workshep with
others. 100% of respondents identified specific actions they plan to take as a direct result of this
workshop, including: contacting farmers to share information, meeting with farmers to review solar
projects using SAM, using data and SAM to evaluate projects, better use of SAM to teach about solar
analysis, working to build parinerships between the agricultural extension community and NREL, among
others.

Figure 1: Selected Aggregate Warkshop Evaluation Results

ASPECT OF WORKSHOP RATING

How warthwhile was the workshop in terms of
* time and expense? 5.00

Overall, how much did particdpants learn from this session?

Participants' Knowledge of Project Analysis
BEFORE Vorkshop| 175

AFTER Workshop 4.50

Participants’ Awareness of Resources for Salar PV Project

BEFORE Workshop| 267
AFTER Workshop|
pants’ Knowledge of NREL's System Advisor Model

BEFORE Workshop|  2.00] 7¢ | 7 | == | == | ==
AFTER Workshop|  4.50)

Irrigation Workshop Evaluation Instrument Excerpt

9:00 AM 10 5:00 PM - Tuesdsy, August 22, 2017

N

Directions:

lease rate your leaming In this session. Place an X in the box fo indicate your response.

Virginia Tech Southern Fiedmont Agricultural Nothing  +—— S ——+ Al
Research and Extension Center (AREC)
2375 Danvills Roud, Blacksdone, VA 23824 Overall, how much did you leom from O m} [m} O O
Thi ne
JAR - e Sl - o o - o
i 1298 nch inc used
T g o 1P = Fidd Asemrant Work Please rate each of the following: low +—— Modeale —  Hgh
evt i 3P Asesemyent anshiss o Atemosn Prasentatiane . i N 2
7 Vngna Cosperstm S~ End of Werkatop
‘iab Ity 3nd Bio'o 5cal Srsems Erainesring My Knowledge of Imigation System Assessments
. Warluhen Pressatacs;
Before Particioation ] m] (] w] =]

e, ;‘,,,."% Now, After Participation m] m] (m] (m] m]
o2, Badsne, Uh 9816 2

My Knowledge of USDA Programs Related to Energy & Inigation
Befcre Participation m] m] m] 0 m]
Now. After Parficipation ] O O m] m]

5 Tran, we'l hop n
e tou ot the Yirgnis
el

g and ciine My Awareness of Research-based Resources & Informational Contacts for Energy & Imigation Info
Before Parficipation o m] o a O
Now., After Participation O o o O m}

e
ra0m to raw ex hias the:
dincarcrered in m snagem ent de:

Bssiatrationafomstion; Registrstion ¢ squirs s P
‘e iz mted Participants may register by calling apanta sl regerd

34) 252.5331 AND sendin 3 chack 1§15 o
= v s e i i

Do you anficipate sharing and/or applying any of the information oblained through this workshop with others?

slveret,
T Agrculture co parst o
s Coopers ve b

Wk

Please list one action you infend fo lake as a result of this workshop:

Please share any additional comments here:

wprimon, Seat an
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Irrigation Workshop Results

Twenty-nine people participated in the workshop, 65% workshop evaluation forms were returned. Figure 1
describes selected aggregate workshop evaluation results on a 5-point scale (1 star = poor/low, 5 stars =
excellent/a lot). 100% of respondents indicated that they would attend this type of workshop again in the future
or recommend this workshop to a friend. Many participants indicated that some of the most beneficial content
related to: irrigation system evaluation procedures, variety of technical and financial assistance programs related
to farm energy and water management, awareness of variability in water distributions, drip irrigation system
components and technology, determining system flow rate, and specific steps to improve water management.
76% of respondents anticipated sharing, or applying, the information learned through this workshop with others.
43% of respondents had identified specific actions they plan to take as a direct result of this workshop,
including: assessing drip irrigation system, utilizing irrigation scheduling, using uniform irrigation
components, increasing amount of overlap, flushing irrigation lines, more robust system monitoring,
changing timing of irrigation applications, developing a water management plan, among others.

Figure 1: Selected Aggregate Workshop Evaluation Results
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