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CenUSA Bioenergy is a multidisciplinary project funded by the U.S. Department of Agriculture National 

Institute of Food and Agriculture (USDA-NIFA Initiative Competitive Grant No. 2011-68005-30411 ). CenUSA’s 

goal is to research the production and use of perennial grasses on marginal lands for use as alternative 

biofuels and bioproducts. More information is available at www.cenusa.iastate.edu. 

Stuart Birrell1, Professor of Agricultural and Biosystems Engineering at Iowa State University, spoke with 

CenUSA Communications Intern Tyler Worsham in February 2019 about his work and experience as a CenUSA 

co-project director in the area of feedstock harvesting and logistics A primary topic that was emphasized in 

the discussion was the need for the feedstock supply chain to be made as efficient as possible in order to 

improve biomass density and the timeliness of operations.  

How did you initially get involved with CenUSA? 

“I had been doing some work in the harvesting of corn stover products. When the CenUSA project started, I 

was asked to join them and look at the harvest machinery and harvest logistics.” 

What made you an ideal candidate for your co-project leadership position? 

“I think it was because of my background, my knowledge of agricultural machinery and operations, and the 

previous work I had done involving the development of stover harvesting systems.” 

In what ways did the project challenge and broaden your knowledge and skill set? “I think it was broadened 

by working in a multidisciplinary group and seeing how there are interactions between all of the different 

phases in the complete development of a new industry. Some of the challenges exist for many of the same 

reasons. Everyone brings a different perspective to the problem, and you have to discuss those different 

perspectives to see how you can make the system as efficient as possible.” 

Have you worked in any other projects as large or as well funded as CenUSA? 

“No. I have worked in some large projects, but none of them were at the funding level of CenUSA as a 

complete project. For my individual component, yes, I’ve worked in projects that were funded just as well, 

if not better, but not as an integrated project.” 

Could you briefly describe some of those other projects? 

“A significant portion of my research has been in the development of machinery systems, and many of 

these have been industry supported.” 

1 Learn more about Stuart Birrell at https://www.abe.iastate.edu/stuart-birrell 
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In what ways were they different from CenUSA? 

“In general, the scope of this research tends to be more targeted than the scope of CenUSA because 

industry-sponsored research tends to focus on one particular aspect or need. It doesn’t have competing 

criteria and constraints that are common in multidisciplinary integrated projects.” 

What new ideas and disciplines were you exposed to as a part of your experience with CenUSA? 

“CenUSA provided exposure to seed breeding and conversion technologies, as well as the potential for 

interaction between these technologies and 

machinery systems. Optimal harvesting operations 

are influenced by seed genetics and agronomic 

practices, and in turn, harvest operations, timing and 

performance can significantly affect the conversion 

technologies. The optimal biomass supply chain can 

be significantly affected by the relative interaction 

between the genetics, agronomic practices, 

machinery systems and conversion technologies. A 

decrease in cost in one area might be a small 

decrease, but it can significantly influence cost in 

another area. Quality is also a factor. A small change 

in quality in one area can also have a significant 

effect on the costs in another area.” 

Did you and your team encounter any unforeseen 

obstacles coming into the project that you didn’t 

expect? 

“I wouldn’t say ‘unforeseen.’ It is always a challenge Read our White Paper

when you have a very large project with a number of 

different disciplines. It’s always a challenge to keep 

all of the disciplines working together on top of having enough focus to get real results in your own specific 

area.” 

What were some noteworthy discoveries and successes that you achieved? 

“We saw a lot of success in looking at the sustainability of the harvest system and managing and minimizing 

the variations in the quality of the agricultural residue to improve the processing efficiency.” 

How might future advancements in harvesting methods and machinery help farmers in the future? 

“Particularly in the biomass industry, it really comes down to improving the logistics and the timeliness of 

operations. That is probably the biggest hurdle to the adoption of the technology. Timeliness affects the 

operation of their primary income. In many ways, reducing the number of operations that have to be done 

through the feedstock chain have significant effects on costs and on the timeliness of operations.” 

https://cenusa.iastate.edu/files/cenusa_2019_075.pdf
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In what ways can harvesting and transportation can be improved in the future? 

“It really boils down to improving density, reducing the 

number of operations required and minimizing both the 

biological and physical material loss during storage. We 

need to increase the bulk density and value density of 

the material as close to the field and production unit as 

possible. The density increase should occur as close to 

the production field a possible with distributed biomass 

pre-processing units so that the pre-processed biomass 

can then be a transported and sold as a commodity 

feedstock for the biochemical industry to convert into a 

range of chemical and energy products.”  

Could you explain how your work on the harvesting and 

logistics objective differs from that of Kevin Shinners 

(the other co-project director in harvesting and 

logistics)? 

“Kevin has a lot of expertise in storage. Outside of that 

was harvesting, so a lot of what we were doing was CenUSA White Paper 

looking at ways of maintaining quality during harvesting 

and moving the increase of density as early as possible. 

We also looked at sustainability. From that point of view, we have to maintain the organic matter of the 

soil. If you are harvesting biomass material, you are taking more carbon off the field. Conventional 

agricultural crop production practices, however, tend to include significant tillage to incorporate 

agricultural residues which tend to reduce accumulated soil organic matter (soil carbon). As you till the soil, 

you release a lot of the natural carbon that was stored in the soil. I think there is a significant benefit in 

harvesting some of the material on the surface while reducing tillage intensity so you can maintain the 

carbon already stored in the soil. I think the economic benefits and the potential for better sustainable 

systems of production are significant.” 

Is resolving the issues of density and so on a matter of throwing more research at the problem, or are there 

other factors involved? 

“There is a need for an increase in research to optimize the feedstock supply chain. At present, most 

biomass feedstock chains are based on single individual units of biomass, generally large square or round 

bales. These unit operations significantly increase harvest, transportation and handling costs compared to 

supply chains based on bulk handling of the material. We only have to look at grain production to see the 

advantages of bulk supply chains, comparing when grain was harvested and transported in bags to the 

modern practices where grain is harvested, stored and transported in bulk by trucks, railcars, barges and 

ships. Research is needed to develop bulk commodity-based systems for biomass supply chains.” 

https://cenusa.iastate.edu/files/cenusa_2019_095.pdf
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