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Theme and Topics 

•  Planning a transition to new energy economy 
•  To achieve the new energy economy will require 

steady steps of innovation. Focus must be on 
systems solutions and sustainability. 

•  Biomass is already WI leading renewable energy 
source. Have abundant supply for the future    

•  Biogas leading opportunity: On-Farm AD, 
Wastewater Treatment Plants AD, and Food 
waste Diversions, CHP combinations & thermal 

•  New Advanced Agro/Energy Systems. 

New Advanced Agro/Energy Systems. 
 







Nuclear Plant Closures 



Natural Gas: How much really?  



We Don’t Know the Future Costs? 



Natural Gas is a Volatile Commodity 



$130 B to $ 210 B Infrastructure Needs 
Source Interstate Natural Gas Association of America 



Solar Technology Innovation (NREL) 
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What is Biogas? – Inputs 

Biological	
  Ac*vity	
  Inputs	
   Outputs	
  

Manure	
  

Anaerobic	
  
Digester	
  

Biogas	
  
(50-­‐75%	
  
Methane)	
  

Substrates	
  
• 	
  Corn	
  
Silage	
  

• 	
  Wheat	
  
• 	
  Grass	
  
(hay)	
  
• 	
  Food	
  
Waste	
  

• 	
  Others	
  
 

• 	
  
Microbes	
  
• 	
  Heat	
  
• 	
  No	
  
oxygen	
  

Digest
ed	
  

Solids	
  



   The 
Biogas 
process
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Biomass Assessment Methodology 

•  Understand linkage between 
feedstock and market opportunity 

Biomass 
assessment 
– quantity & 

quality 

Theoretical 
conversion 

plants 

Model impact 
to existing 
industries 

Incorporate 
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Public policy 
to maximize 

industry 

Troy Runge   Sheldon Du   Pam Porter/GR 



Simplified Conversion Pathways 
Biomass to Energy/Fuels 
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Biomass Opportunities 

•  Identified top 
counties with 
biomass 
densities 

•  Looked for 
natural 
groupings 

•  Used circles 
to identify 
processing 
sites 
>200,000 
tons/year 



Adding it up 
Biomass Type - 	
   Mass (MM 

Dry Tons/yr)	
  
Energy (MMBtu/yr)	
  

Wood harvest residuals	
   1.46	
   1.90x107	
  

Unused processing residuals	
   0.03	
   3.90x105	
  

Corn stover 	
   2.81	
   3.65x107	
  

Dairy manure	
   4.77	
   2.39x107	
  

Wood energy crops	
   2.29	
   2.98x107	
  

Additional wood harvest 	
   1.40	
   1.82x107	
  

Perennial grasses from marginal 
land	
  

3.14	
   4.08x107	
  

Total	
   15.9	
   a1.69x108	
  

Wisconsin	
  Consump*on	
   	
  1.68x109	
  

a Could offset 10 million tons of PRB coal and 18 million 
tons of CO2 emissions 





CRP Land Loss Since 2007  
(Source USDA) 



Landscape “services” 
"  Energy and Economy 

"  Air Quality 

"  Water Quality 

"  Soils 

"  Food 

"  Human Communities 

"  Natural Communities 



Landscape “services” 



www.glbrc.org 
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