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http://www.nature.nps.gov/air/webcams/parks/grsmcam/grsmcam.cfm 
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 Biomass Logistics 
 Machinery systems 

(equipment parameters) 

 Logistics patterns  





Three Fold Mission 

 Research – Teaching – Extension 
 Discovery – Engagement – Outreach 

 Extension / Outreach 
 Unbiased research to help make decisions 

 Relevant insights of alternatives & solutions 

 Informal adult education 

 Impact of the educated (difference?) 



Engaging Scholarship w/in 
Outreach Programs 

 Awareness – Land Grant University 

 Program Logic Model 
 ftp://bsesrv214.bse.vt.edu/grisso/Program_Logic/  

 Importance of Deliverables / Impacts 

 Example programs 

ftp://bsesrv214.bse.vt.edu/grisso/Program_Logic/


Program Logic Model 



VCE - Extension 



VCE - Extension 
 Front door of the university… 

 4 districts / 12 AREC / 4-H Centers 

 93 Counties & 13 jurisdictions 

 I live in the Southwest District 

 

 

 

 

 In 2010, more than 1.8 million people 
reached with face-to-face programs 



BSE Extension Programs 
 Bioresidues Management & Utilization  

 Animal Waste Management  

 Agricultural Air Quality 

 By-Product Utilization 
 Biomass inventory  

 Bioenergy Engineering Education Program 
(BEEP) 

 Energy Conservation 
 Energy Series – Residential / Ag Production  

 Energy Audits 

 Plastic Recycling 



 Virginia Household Water 
Quality Program 

 Watershed Studies 
 Watershed Management  

 Urban Stormwater 
Management  

 Machine Safety & 
Management 

BSE Extension Programs 



 Machinery Management 
 Precision Farming  

 Machinery Performance  
 Pesticide Application Cert 

 Conservation Tillage 

 Biomass Logistics  
 Machinery systems 

 Logistics patterns  

Specific Programs: Grisso 



Precision Farming 

 Awareness 
 Embedded technologies 

 Information driven 

 Available technologies 

 Potential return of investment 

 Future developments & concerns  



Right source 
Right rate 
Right time 
Right place 

Precision Agriculture:   

Systems Approach 



Precision Technology Use 



Precision Farming Impacts 



Precision Farming Impacts 
 Linked to emerging environmental and farm 

management questions.  

 Has a positive impact on environmental quality 
through more efficient use of inputs.  

 Farm management enhanced by more complete 
information on field conditions. 



Scholarship 

 Published & publicly disseminated 

 Practical applied problems 

 Publish findings both in 
 Research & Extension Forums 

 Measure impacts and team activities 

 Submit work for Blue Ribbon Awards 



Scholarship 

 Examples – Precision Farming 
 Adamchuk, V.I., R.D. Grisso, and M.F. Kocher. 2011. Spatial 

variability of field machinery use and efficiency. Chapter 8, 
135-146. In: GIS Applications in Agriculture. Volume Two. 
Nutrient Management for Energy Efficiency, D.E. Clay and 
J.F. Shanahan, eds. Boca Raton, Florida: CRC Press.  

 Grisso, R.D., M.F. Kocher, V.I. Adamchuk, P.J. Jasa, and M. 
Schroeder. 2004. Field efficiency determination using 
traffic patterns indices. Applied Engineering in Agriculture 
20(5):563-572 

 Grisso, R.D., P.J. Jasa, M.A. Schroeder, and J.C. Wilcox. 
2002. Yield monitor accuracy: Successful Farming magazine 
case study. Applied Engineering in Agriculture 18(2):147-151 



www.extension.org 



www.extension.org 



www.extension.org 



www.extension.org 



www.extension.org 
 COURSE 1: Bioenergy & Sustainability 
 
 BIOEN1 – Intro to Bioenergy 

 Unit 1.1: Introduction to Bioenergy 
 Unit 1.2: Bioenergy Products, Feedstocks, Co-Products & By-

Products 
 Unit 1.3: Economic, Social and Ecological Impacts of 

Bioenergy at Local, National and Global Levels 
 Unit 1.4: Current and Emerging Challenges to Bioenergy 

Development 
 

 BIOEN2 – Bioenergy Crop Production & Harvesting 
 Unit 2.1: Bioenergy Crop Production: Marketing and 

Economics 
 Unit 2.2: Bioenergy Crop Production: A Crop-by-Crop Analysis 
 Unit 2.3: Bioenergy Crop Production: Best Management 

Practices for Protecting Soil, Water & Wildlife 



www.extension.org 
 COURSE 1: Bioenergy & Sustainability 
 
 BIOEN3 – Water Resources: Issues & 

Opportunities 
 Unit 3.1: Introduction 
 Unit 3.2: Watershed Level Impacts 
 Unit 3.3: Water Use in Bioenergy Production 
 Unit 3.4: Policy Options & Implications 
 

 BIOEN4 – Community Economic Development 
 Unit 4.1: Introduction to Community Issues in 

Bioenergy Development 
 Unit 4.2: Community Participation in Renewable 

Energy Development 
 Unit 4.3: Roles for Extension Educators 

 



www.extension.org 
Developing… 
 
 COURSE 2: On-farm Energy Conservation & 

Efficiency 
 ENCON1 – Introduction to Farm Energy Use 
 ENCON2 – Farm Practices to Improve Energy Efficiency 
 ENCON3 – Resources 
 

 COURSE 3: Anaerobic Digestion 
 ANDIG1 – Introduction to Anaerobic Digestion 
 ANDIG2 – Factors that Affect Manure Digestion 
 ANDIG3 – Types of Anaerobic Digesters 
 ANDIG4 – Anaerobic Digester Start-up, Operation & Control 
 ANDIG5 – Economics of On-farm Anaerobic Digesters 
 ANDIG6 – Cooperative Development of Digesters 
 ANDIG7 – State and Federal Regulations 

 



www.extension.org 



www.extension.org 



Supply Chain Logistics Management 

 Supply chain management – 
consists of firms collaborating to 
leverage strategic positioning and 
to improve operational efficiency 

  Logistics – is the work required 
to move & position inventory 
through a supply chain… the 
process that creates value by 
timing & positioning inventory 



Collaborating to leverage 
strategic positioning  



Program Logic Model 

•Farm clientele 
•Resource area 

•Field Demos 
•Farmer Panels 
•Web presence 
•Web cam 

 

• Farm budget 
• Resource allocation 
• New machinery/labor 
• Grow/manage 
• Bale/transport 
• Contract agreement 

•New 
•Contracts 
•Scale 
•Standards 
•$$$ 
•Questions ??? 
•Community 
Issues 

•Best for success 

•Equipment 
•Failures 

•Competing 
•Community 

• $ 
• 10 yrs 
• Time 
• 4-specs 
• 10 agts 
• 8-10 FS 

•Buy-in 





Tennessee Experience 
• Contracting with local farmers to 

produce 5,100 ac of switchgrass 
• 2,700 ac harvested in 2009 
• Added >2,400 acres in 2010 
• 1,000 ac improved varieties 
• Currently work with 61 

farmers in a 9 county area in 
East Tennessee 

• 2010 Harvested 17,000 bales 
• UT/Genera contract  

• ~$450/ac/yr for 3 years 
• We provide seed, technical 

expertise 
• Separate storage contracts 
• Yield-based component in 

2010 
• Averaging about 8 tons/ac by 3rd 

year 
• Harvesting ~2 tons in year 1 
• ~5 tons in year 2 
• ~8 tons year 3 and beyond 









Weak Links 



Expected days suitable for fieldwork  
Data source: National Agricultural Statistics Service, Arkansas Field Office: 1975-2009. 

Source: Griffin, T. and Kelly, J. 2010. Days Suitable for Fieldwork in Arkansas, FSA33 

 



Available Working Days 

 If “Rain?” = YES (1) then “no go” 
 else if “Preclag” > 3 (AE2) then “no go” 

else If “Sum of factors (pWD)” < -25 
(AB2) then “no go” 

else If “Sum of factors (pWD)” > 0 
(AF2) then “Full Day” (AG2) 

else “Half Day” (AG2/2) 
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Baling Rate %: (minimize balers) 
1, 6, 13, 21, 17, 13, 9, 9, 11 
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Field Density Maps 



http://atlas.agr.gc.ca/bimat  
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Program Logic Model 

•Farm clientele 
•Resource area 

•Field Demos 
•Farmer Panels 
•Web presence 
•Web cam 

• Farm budget 
• Resource allocation 
• New machinery/labor 
• Grow/manage 
• Bale/transport 
• Contract agreement 

•New 
•Contracts 
•Scale 
•Standards 
•$$$ 
•Questions ??? 
•Community 
Issues 

•Best for success 

•Equipment 
•Failures 

•Competing 
•Community 

• $ 
• 10 yrs 
• Time 
• 4-specs 
• 10 agts 
• 8-10 FS 

•Buy-in 





Scholarship 
 Examples – Biomass Logistics 

 Grisso, R.D., D. McCullough, J.S. Cundiff and J. Judd. 2012. Using machinery management estimates 
for baling scheduling to fulfill inventory. ASABE Paper and Presentation No. 12XXX. St. Joseph, 
MI:ASABE 

 Cundiff, J.S., R.D. Grisso, and D. McCullough. 2011. Comparison of bale operations for smaller 
production fields in the southeast. ASABE Paper and Presentation No. 1110922. St. Joseph, 
MI:ASABE 

 Judd, J., S.C. Sarin, J.S. Cundiff, and R.D. Grisso. 2010. An optimal storage and transportation system 
for a cellulosic ethanol bio-energy plant. ASABE Paper and Presentation No. 109413. St. Joseph, 
MI:ASABE 

 Cundiff, J.S., R.D. Grisso, and J. Judd. 2009. Operations at satellite storage locations (SSL) to deliver 
round bales to a biorefinery plant. ASABE Paper and Presentation No. 095896. St. Joseph, MI:ASABE 

 Raula, P.R., R.D. Grisso and J.S. Cundiff. 2008. Cotton logistics as a model for a biomass transportation 
system. Biomass & Bioenergy 32(4):314-325  

 Cundiff, J.S. and R.D. Grisso. 2008. Containerized handling to minimize hauling cost of herbaceous 
biomass. Biomass & Bioenergy 32(4):308-313   

 Raula, P.R., R.D. Grisso, and J.S. Cundiff. 2008. Comparison between two policy strategies for 
scheduling trucks in a biomass logistic system. Bioresource Technology 99(13):5710-5721 

 Ravula, P.P., J.S. Cundiff, and R.D. Grisso. 2005. Determination of optimal facility location for a 
biopmass processing plant using GIS and Road Networks. AETC/ASAE Paper and Presentation. St. 
Joseph, MI:ASAE  

 Cundiff, J.S., R.D. Grisso, and R.P. Ravula. 2004. Management system for biomass delivery at a 
conversion plant. ASAE Paper No. 046169. St. Joseph, MI:ASAE  




