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Workshop theme..



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

Source: https://www.nrel.gov/docs/fy22osti/81325.pdf

System costs can vary 
by project size



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





Example With 
Efficiency

Without 
Efficiency

Annual Farm 
Energy Usage 

(kWh) 100,000 100,000
Annual Electrical 

Energy Load After 
10% Energy 
Efficiency 

Improvements 
(kWh) 90,000 n/a

10 kW Solar PV 
Annual Generation 

(kWh) 14,018 14,018
Energy Purchased 

(kWh) 75,982 85,982
Percent Electrical 

Energy Met by 
Solar PV 16% 14%

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

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

energy efficiency improvement 
options BEFORE implementing 
renewables.  USDA usually has 
programs that can help farmers 

identify & implement these 
opportunities

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


Energy Audits
USDA - NRCS

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
lprdb1264606&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


Contains 
Resources 
Based on 

Some 
Common 
Questions 

Website: https://tinyurl.com/ShenSolarWorkshops2022

https://tinyurl.com/ShenSolarWorkshops2022






Understanding
Net Metering in 

Virginia







Sources: https://www.energysage.com

https://www.energysage.com/




https://www.dsireusa.org/

Additional Resources



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)

Upcoming Workshop at the 
McCormick Farm in Steeles 

Tavern in April



Sources:https://nationalaglawcenter.org/ 



Research…

• Most of the solar-related 
work I’m currently 
collaborating on relates to: 
small off-grid applications 
(solar water pumps); and 
aspects of larger utility-scale 
solar in Virginia

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



Current Research & Demonstrations…



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)

Upcoming Workshop at the McCormick 
Farm in Steeles Tavern in April



Current Research…



The Virginia Tech Solar “Panel”
Virginia Tech’s  College of Agriculture and Life Sciences 

& Virginia Cooperative Extension 

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. 

• Iterative 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





The Virginia Tech Solar “Panel”
Virginia Tech’s  College of Agriculture and Life Sciences 

& 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 Identified 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

• 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



Upcoming In-person April 2022 Workshops
Solar Water Pumping Micro Hydro
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