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Outline 

1. Biomass production for bioenergy:   

Å USDA / DOE Congressional study 

Å  Science Magazine 

2. C4 perennials and the European 
approach. 

3. Pellets and briquettes: fabrication and 
durability tests 

 





 

ÅBiomass R&D Act of 2000 formed a 
Congressional Advisory Committee to build a 
vision to supply the US with: 
 
ï5% of its electricity 
ï20% of its transportation fuels 
ï25% of its chemicals 
 

ΧΦΦ ŀƭƭ ŦǊƻƳ ōƛƻƳŀǎǎ ōȅ ǘƘŜ ȅŜŀǊ нлолΦ 
 

    Equivalent to 30% of US petroleum 
consumption in year 2005. 
 



    Main question:  Is the US land base big enough to 
produce a billion tons annually? 
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ÅResource potential to make a billion tons per year 
ƛǎƴΩǘ ȅŜǘ ŀǾŀƛƭŀōƭŜΦ 

 
ÅThe report says this can be accomplished with 

relatively minor changes in land use and ag / 
forestry management practices.  
 
ÅResult:  seven-fold increase in biomass production 

above that currently consumed in bioenergy 
production and bio-based products. 



Å Forestland areas not currently accessible by 
roads are excluded. 

 

Å Environmentally sensitive areas are excluded. 

Assumptions 



Å Yields of corn, wheat, and other grains would 
increase by 50 percent. 

 

Assumptions 



Å Major improvements in residue harvesting 
equipment would become available. 

Assumptions 



Å 75 percent of annual crop residues would be 
recovered (only if this amount is sustainable 
for a given crop). 

 

Assumptions 



Å Perennial crops (a combination of grasses 
and woody crops) would be grown on 55 
million acres of cropland, idle cropland, and 
cropland pasture. 

 

Assumptions 



Å All manure in excess of that which can be 
applied on-farm for soil improvement would 
be used for biofuel. 

Assumptions 

Biogas-fueled train in Sweden. 
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ÅSignificant, currently available supplies: 

ïUrban waste wood 

ïLogging and land-clearing residues 

ïFuel treatments to abate forest fires 

 

 

 

Main Conclusion 



   We need the infrastructure to cheaply 
harvest and deliver biomass to 
powerplants and biorefineries. 

 

 





OU Chipper #2 





Potential allocation of ag land 

Source:  Perlack et al. (2005) 
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       Main conclusion:  Assuming a 50% increase in grain 
yields and a major introduction of perennial crops, ag 
lands can provide ~ 1 billion dry tons of sustainably 
collectable biomass and continue to meet food, feed 
and export demands.  



We have the land base to build a billion ton supply, there 
are challenges. 
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A challenge:  Supply growth is assumed in most 
sectors below. 



Another challenge:  50% increased 
grain-harvest yields are assumed. 



ÅHow to avoid erosion and loss of soil carbon? 

ÅHow much fertilizer to replace lost minerals?  

 

Crop residue as biofuel? 



Another challenge:  affordable, efficient  
equipment to harvest and process 
cropland residues 



      Cultivation, harvest, and 
transportation of perennials.  



      Shipping and storage infrastructure 
will need expanding. 




