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Woody Biomass in WV 

Total Forest Area: 12,000,000 acres 

Harvest Area: 240,000 acres/year 

Logging Residue: 10.4 ton/acres 

Wang et al., 2007 

Biomass Left Behind > 2,000,000 ton/year 



Pyrolysis Products 

Biochar  
(20%; ≈22 MJ/kg; 0.45 kg/l) 

 

Syngas  
(20%; 11 MJ/m3) 

Biomass 
(≈ 19MJ/Kg; 0.5 kg/l) 

Bio-oil  
(60%; ≈ 20 MJ/kg; 1.2 kg/l) 



Zhang et al., 2010 

Pyrolysis Products 



Agri-Therm Ltd. 



Battelle Biofuels and Bioproducts 
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Biomass to Bioenergy 
Main Hindering Factors 

• Transportation (energy density) 

• Plant and Land Productivity  

• Water 



Water Use & Resources 

2 g P, 15 g N  per kg of dry-weight 
vegetative biomass   



Water Use & Resources 

> 300 x water   
 

Jorgensen & Schelde, 2001 
 

2 g P, 15 g N  per kg of dry-weight 
vegetative biomass   



Water Use & Resources 

Faus et al., 2009 
 



Water Use & Resources 



Water Use & Resources 

Clean Water Act Sec. 402. Surface Water 
Runoff Analysis (SWROA) regulations, 
TMDL’s for Selenium, TSS, … 

National Pollution Discharge Elimination 
System (NPDES), MS4’s permit, etc. 



• Yield Ceiling / Potential (Improving genetic stock) 

• Yield Gap / Actual yield (Improving management 
practices / biochar as soil amendment) 

• Productive Land Inventory (marginal/mine land 
productivity / biochar as soil amendment) 

• Storm Water / Runoff Management (landscape 
hydrology) 

• Feedstock Densification / On-Site Conversion (e.g. 
pyrolysis/bio-oil) 

The Road Ahead: 



Surface Application of Biochar 

(Husk & Major 2010) 



Surface Application of Biochar 

Feedstock Co-product Biochar Agglomerated Biochar 

(Husk & Major 2010) 



Biochar Agglomeration 



Biochar Augmentation 
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