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Key NRCS Energy Practices: 
Farmstead Energy, Lighting, Building Envelope 

Presenter
Presentation Notes
(This powerpoint is first of two parts for the complete webinar.)
(This version final as of 20 Mar 2014.)
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Questions via Notes 
To 

All Moderators 
(slide # may help) 
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Materials, Methods, & Goals: 
 Review key elements of energy conservation in agricultural 

operations.  
 Better understand how NRCS will integrate energy into the 

realm of natural resource concerns - soil, water, air, plants, 
and animals - addressed by conservation planning. 
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Stephen Henry, P.E. 
South Carolina (‘92-today) 
 Asst. State Conservation 

Engineer 
 Agricultural Engineer 
 Environmental Engineer 

Clemson Biosystems Engineering 
Professional Advisory Board (Chair) 
University of Georgia (‘90-’92) 
 Research Engineer 

MSAE, Clemson (1990) 
BSAE, University of Tennessee (1987) 

Presenter
Presentation Notes
Stephen Backround

BSAE 1987 University of Tennessee
MSAE 1990 Clemson University
University of Georgia – Research Engineer (1990-1992)
SCS / NRCS - SC 1992-Present
                Agricultural Engineer      
                Environmental Engineer
                Assistant State Conservation Engineer
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National Energy Technology 
Development Team (‘10-today) 
 Practice Standards 
 Training 
 Tools + Documents 
 Conservation Innovation 

Grants 
Oregon Dept. of Energy (‘89-’10) 
Honeywell (‘84-’89) 
Energy Brokers (’82-’84) 
BSME, Oregon State Univ. (‘78-’83) 

Presenter
Presentation Notes
Kip background = pre-NRCS world mostly all-energy / some ag

ODOE History
Renewable Portfolio Standard (launch) / WREGIS Program Administrator for Oregon RPS
Elected Vice-Chair of Western Renewable Energy Generation Information System (WREGIS) Stakeholder Advisory Committee
Member, WREGIS Operations & Policy Sub-Committees; active participant in Change Control Sub-Committee
Review Utility Integrated Resource Plans / Testimony to Oregon Public Utility Commission (multiple dockets) / Member, Oregon PUC ‘green power program’ Committee.
Oregon technical lead for three-state utility resource mix analysis and Retail Label process (updated annually).
Renewable Resources: biomass (anaerobic digesters – including first in Oregon; biodiesel; ethanol; landfill methane; wood pellets; etc); solar (pv + thermal); waterpower (hydro, wave, tidal); wind
Efficiency Upgrades: all sectors, all systems (limited Residential); technical lead for $16 M loan for demonstration office tower construction project; technical lead for LEED pilot phase office / retail building; technical lead for $20 M, 100 building, multi-year energy retrofit campaign with Portland Public Schools.
Emergency Response Team (regional nuclear-powered generation facilities)

ODOE guiding phrase: Saving Energy Saves Everything
(necessary but not sufficient)

Honeywell History
Estimate, Design, Implement Building Temperature Control, Energy Management, Fire & Life Safety Systems
Marriott Yerba Buena, 1.2 million square foot design/build hotel with temperature, firefighter smoke control systems, ; prepared bid, secured contract, expanded base contract to incorporate third-party energy management system, design control systems, prepare wiring schematics, building operator documents, installation and troubleshooting through opening day.

Energy Brokers History
Perform all-systems energy analysis for commercial, industrial, institutional facility owners.
Roles included marketing, on-site inspection, evaluation and analysis, estimate savings, develop custom solutions, prepare and present reports.
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Central NTSC 

East NTSC West NTSC 

Presenter
Presentation Notes
Tech Center “Tech Transfer” Positions (Core Team, West NTSC):
Civil Engineer
Conservation Agronomist
Economist
Environmental Engineer
Fisheries Biologist
Forester
National Technology Specialist
Rangeland Specialist
Soil Scientist
Water Management Engineer
Wildlife Biologist

(partial list, some positions normally staffed at multiples; e.g,. Rangeland Specialists)

No explicit ‘energy’ staff.

Closest links to energy analysis (demand-side):
Irrigation or Water Mngt Engineers (moving water)
Environmental Engineers (moving manure)
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West NTSC 
 

Hosts 
Air 

Energy 
Water 

Central NTSC 
 

Hosts 
Grazing 

Wetlands 
Wildlife 

East NTSC 
 

Hosts 
Manure Mngt 

Plant 
Soil 

Presenter
Presentation Notes
Each NTSC hosts three specialty teams.

These three teams are most closely connected to on-farm energy concerns.

Energy Technology Development Team

Air Quality & Atmospheric Change Team
Combustion System Improvement (372) – mostly Internal Combustion (IC) engines
Oversight of COMET energy to air emissions estimator

Manure Management Team
Anaerobic Digesters
Other energy conversion devices (gasifiers, pyrolysis, etc.)

Water Quality and Water Quantity Team
Pumps
Conveyance (canals, pipelines, etc.)
Distribution Systems (pivot systems, hand-lines, etc.)



11 

 Series Overview 

 Presenters 

 Energy Conservation and Agriculture 
 Building Envelope Energy Transfer Basics 

 NRCS Approach to Energy Analysis & Upgrades ^ 

 Key Practices: Farmstead; Lighting; Building Envelope 

 Final Q&A 

 Post-webinar Test 



Food, Feed, Fiber, Fuel 
$$$$ 
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To Markets 
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$$$ 

Presenter
Presentation Notes
Earth’s energy forms all come from the sun. Farms are conversion factories where solar energy is transformed into Food, Feed, Fiber, and Fuel.

Farmers generally use external input materials (e.g., tractor fuel, fertilizer, electricity, water) that are largely derived from, or delivered through the use of fossil fuels. These external inputs make the systems that trap solar energy more effective. 

Farmers are in a unique position among industries to supplement or even replace their energy input requirements with energy produced on the farm.

(“Farmers” might be ranchers, foresters, etc.)



Food, Feed, Fiber, Fuel 
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To Markets 

To Farms 

Fuel 
Electricity 
Fertilizer 
Water 
Seed… 
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$$$ 

Presenter
Presentation Notes
This is the primary energy arena of current NRCS funding programs.

Stephen will discuss this in more detail later.
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Presenter
Presentation Notes
On a national basis, what happens in the field is a substantial driver for overall Ag energy input.

Diesel fuel operates tractors, combines, pumps, etc.

(remember the PTO - Power Take Off)

Source:
John Miranowski, “Energy Consumption in U.S. Agriculture,” presentation at USDA conference on Agriculture as a Producer and Consumer of Energy, June 24, 2004. Conference proceedings:

www.farmfoundation.org/projects/03-35EnergyConferencepresentations.htm
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Presenter
Presentation Notes
About half of energy demand associated with US agricultural operations is connected to two areas of NRCS expertise

Agronomy
Water Management Engineering

Some portion of the electricity goes to pumping.

In Idaho, Montana, Oregon, and Washington, for example, more than 80% of electricity use is connected to irrigation. (NEEA, 2011)



 Sustainable agricultural requires 
sustainable energy practices. 

 Energy costs can reduce producer stability. 
 NRCS can integrate energy along with 

conservation of other natural resources; 
 aka SWAPA+(H)E. [^] 

 

 Producers can deliver varied energy resources to 
meet U.S. and global demands. 
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Presenter
Presentation Notes
Sustainable [Merriam-Webster, web 7feb2013]

of, relating to, or being a method of harvesting or using a resource so that the resource is not depleted or permanently damaged
<sustainable techniques> <sustainable agriculture> 

Ag can provide multiple forms of energy:
Biomass
Fossil (shale gas, etc.)
Solar
Waterpower (hydro, tidal, wave)
Wind
Etc.
(and electricity or transport fuels from one or all of these sources)
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+ E 

SWAPA 
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Presenter
Presentation Notes
Questions queue via webinar Notes.
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 Conduction 

 Convection 

 Radiation Dominant mode 
depends on site / event 

conditions. 
 

Assess them all. 
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 Conduction 

 

 

[americaslibrary.org] 

Solid Materials 
& Contact 
Required. 
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 Convection 

[wildfire-economics.org] 

Fluids ^ 
& Contact 
Required. 
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 Radiation 

[NAC] 

No Materials, 
No Contact 
Required. 

Presenter
Presentation Notes
Two images of responses to radiant heat transfer (i.e., heat transfer by radiation).

Mitigating Heat Stress in Cattle (May 2013)
Sid Brantly, Grazing Land Specialist, Kentucky NRCS

People, generally, seem more willing, than are cows, to stand out in full sun (and be uncomfortable).

Fun Energy Fact:

These cows are using a DSM (demand-side management) energy strategy to limit heat gain.




Through
building

shell

Lights

Animal heat
Exhaust

air

Supplemental
heat

Heater
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E in SWAPA? 
(Nov 20, 2014) 

 
Poultry Operations: 

Energy Use and 
Opportunities 

[Jacobson (2014)] 

Presenter
Presentation Notes
You will see this again.
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Presenter
Presentation Notes
Questions queue via webinar Notes.
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Derived from ASABE S612 
(more later) 

 
Historic areas of NRCS efforts to 
promote ‘energy conservation.’ 
 
Reached in pursuit of other benefits, 
principally improved: 

 Water quality or quantity. 
 Soil health (& more of it). 
 Local air quality. 
 Control of GHG emissions. 

Presenter
Presentation Notes
This is meant to remind everyone that NRCS has done ‘energy conservation’ for decades.

Simply not by that name or for that express reason.

Stephen will dig into this more deeply.
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Resource 
Concern 

Energy 
Study  

Upgrade 
via CPS 

[^] 

Presenter
Presentation Notes
NRCS takes action based on identified Resource Concerns.

Note that Soil + Water Resource Concerns form the basis of the largest NRCS technical capacity for energy work.

Field Operations – tractors & tillage, e.g., and associated diesel fuel use.

Irrigation – pumping water and associated electricity, diesel, natural gas, or propane use.

For energy, now, an Energy Resource Concern is evaluated primarily on the landowner’s perception:

Have I got a problem with energy?

If NRCS determines a landowner has an energy resource concern, the next steps are:

Energy Study
Upgrade via CPS
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 Q.C.: Landowner Expresses A Concern 
 (note that, typically, an unconcerned operator is more 

likely to have energy “problems”) 

 Planning Criteria, preliminary direction: 
 Energy Use Intensity / Index (EUI) 

 EUI ~ G.P.A. 

Presenter
Presentation Notes
In the future, an Energy Use Index may be used as a hurdle rate or to prioritize further action.

Some possible EUI units:

Dairy (Btu/cwt_milk)
Maple Syrup (Btu/gal_syrup)
Corn (Btu/bu)

Each based on an annual production value; likely based on most energy inputs.

Some states have started to collect EUI data to provide better direction to operators.

More data and better analysis will allow increasingly refined use of EUI as a planning tool.
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Resource 
Concern 

Energy 
Study  

Upgrade 
via CPS 

[^] 

E in SWAPA? 
(Jul 24, 2014) 

 
Energy Analysis: 

Who, What, When, 
Where, Why, and How 

Presenter
Presentation Notes
NRCS moves to address an identified resource concern by analysis.

Do terms “Study” or “Audit” have the same meaning?

In typical use, yes.

Some programs have defined terms and are quite rigid.

“Study” is a less threatening term to toss at a farmer, however, so encouraged when speaking about the work.
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1. Identify Problems 
2. Determine Objectives 

 

3. Inventory Resources 
4. Analyze Resource Data 
5. Formulate Alternatives 
6. Evaluate Alternatives 

 

7. Make Decision 
8. Implement Plan 
9. Evaluate Plan 

ASABE 
S612 

Presenter
Presentation Notes
Stephen will cover ASABE S612 in more detail.
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Presenter
Presentation Notes
Questions queue via webinar Notes.
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…a work in progress! 

Stephen T. Henry, P.E.  
Assistant State Conservation Engineer 

 
  

Columbia, SC 

USDA is an equal opportunity provider and employer. 
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