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Presentation Overview 
• Introduction 

– Background 

• CORRIM 

• UWGB Wood Pellet Project  

– Goal and Scope 

– Boundary Definitions 

– Data Collection 

– Life-Cycle Inventory Development 

• Results / Conclusions 

• Questions 

 



 
   The Consortium for Research 

 on Renewable Industrial Materials  

 

• CORRIM seeks to establish, support, and 
manage research and education programs 
focused on environmental impacts from the 
production, use, and disposal of wood and 
other bio-based materials.  

 

Background 



Background (cont.) 

• The intent is to create:  

– A consistent database to evaluate the 
environmental performance of wood and 
alternative materials from resource regeneration 
or extraction to end use and disposal, i.e., from 
"cradle to grave" 

 

– A framework for evaluating life-cycle 
environmental and economic impacts 

 



Background (cont.) 

• The intent is to create:  

– Source data for many users, including resource 
managers, manufacturers, architects, engineers, 
environmental protection and energy analysts, 
and policy specialists 

 

– An organizational framework to obtain the best 
science and peer review process possible  

 



CORRIM Biofuels Project Partners 

• University of Washington (CORRIM) - Lead  

• Mississippi State University 

• North Carolina State University  

• State University of New York 

• University of Tennessee 

• University of Wisconsin - Green Bay  

• Humboldt State University 

• USFS Forest Products Laboratory  

• Consultants  

 



Goals for this Project 

• Provide LCI data and LCA results for a variety of 
production and harvesting practices, fire reduction, 
forest residues, and woody crops in different locations  

 

• Use process models to evaluate the inputs/outputs 
required for the production of biofuels including 
ethanol, mixed alcohols, pyrolysis oils, and wood 
pellet fuels 

 

 



Barriers Addressed 

• Misrepresentations on the impacts of bioenergy 
create confusion about the benefits of bioenergy 
production, making the industry vulnerable to 
criticism   

 

• There are few practical and effective methods to 
develop metrics, define baselines, set targets, and 
conduct life-cycle assessments to determine the 
impacts of bioenergy relative to other energy 
alternatives  

 

 



UWGB – Wood Pellet LCI Project 
Goals and Scope 

• Document a Life-Cycle Inventory (LCI) for wood 
pellet fuel production in Wisconsin 

• Track materials and energy inputs/outputs on a 
short-ton of final product and MJ basis 

– Cradle-to-Gate: compare 3 feedstock scenarios 

– Cradle-to-Grave: timber harvest to residential 
combustion 

• Compare wood pellets to other residential 
heating fuels 

 

 



LCI versus LCA 



Boundary Definitions 



Process Steps 



Timber Production:  
• Oneil, Elaine E., Leonard R. Johnson, Bruce R. Lippke, James B. 

McCarter, Marc E. McDill, Paul A. Roth, and James C. Finley. 2010. 
Life-cycle impacts of Inland Northwest and Northeast/North 
Central forest resources. P29-51 

*    Wood and Fiber Science Vol 42: CORRIM Special Issue: Second 
Report March 2010 (ISSN 0735-6161): 164pp 

Primary Manufacturing:  
• Bergman, Richard, Scott Bowe. Module C: Life Cycle Inventory of 

Hardwood Lumber Manufacturing in the Northeast and North 
Central United States 

• Bergman, Richard, Scott Bowe. M. Module D: Life Cycle Inventory of 
Softwood Lumber Manufactured in Northeastern and North 
Central United States 

*    Lippke, Bruce, Jim Wilson, Leonard Johnson, Maureen Puettmann. 
2009. Phase II Research Report. Life Cycle Environmental 
Performance of Renewable Materials in the Context of Building 
Construction. 

         Data Acquisition 



Fuel Combustion:  

• Environmental Protection Agency (EPA). 2001.  AP-42 Section 1.6: 
Wood Residue Combustion in Boilers. 

• Houck, James E. & Brian Eagle. 2006. Control Analysis and 
Documentation for Residential Wood Combustion in the MANE-VU 
Region.  

• Houck, James E. & Paul E. Tiegs. 1998. Residential Wood 
Combustion Technology Review Volume 1. Technical Report. 

 

 

Data Acquisition (cont.) 



The nation's primary laboratory for renewable 
energy and energy efficiency research and 
development 

U.S. Life Cycle Inventory (US LCI) Database 

• Created to help LCA practitioners answer 
questions about environmental impact  

• This database provides individual gate-to-gate, 
cradle-to-gate and cradle-to-grave accounting of 
the energy and material flows into and out of the 
environment that are associated with producing a 
material, component, or assembly in the U.S. 

Data Acquisition (cont.) 



• Survey of Wisconsin Pellet Mills 

– Total energy usage 

• Separated by unit process 

• Based on actual production data 

 

• Threshold must be met for inclusion of data in 
the US LCI database 

– 60% or more of the industry production 

         Data Acquisition (cont.) 



Life-Cycle Inventory 

Three Feedstock Scenarios 

• Wood Pellets from Whole Logs:  

– Timber harvested by the pellet manufacturers 

• Wood Pellets from Wet Co-Product:  

– Chips from sawmill >35% Moisture 

• Wood Pellets from Dry Co-Product: 

– Sawdust and shavings from sawmill <35% Moisture 



SimaPro Modeling Software 



Raw Material (Wood) Inputs 

*Densities: Hardwood Timber: 580 kg/m3; Softwood Timber: 380 kg/m3 (CORRIM) 
Average Wood In: Wood Out Ratio = 1.18:1 



Fuel Consumption (Upstream) 



Energy Consumption (Upstream) 



Fuel Consumption (On-Site) 



Energy Consumption (On-Site) 



Cradle-To-Gate Fuel Consumption 

*Fuel Energy Content based on Higher Heating Value (HHV) 
*HHV of one short ton of premium wood pellet fuel: 17,303 MJ or 16,400,000 BTU 



Cradle-To-Gate Energy Consumption 

*Fuel Energy Content based on Higher Heating Value (HHV) 
*HHV of one short ton of premium wood pellet fuel: 17,303 MJ or 16,400,000 BTU 



Energy Return on Investment (EROI) 

Wood Pellets From: 

 

• Whole Logs =            2.75:1 

• Wet Co-Product =    2.53:1 

• Dry Co-Product =     1.77:1 

• WI Average =            2.06:1 

 

* Based on Higher Heating Values 



Cradle-to-Grave Comparisons 

Comparing Residential Heating Fuels per MJ 
energy output: 

• Cordwood 

• Wood Pellets 

• Natural Gas 

• Residential Heating Fuel Oil 



Fossil Fuel Inputs per MJ Output 



Total Carbon Emissions per MJ of 
Residential Heat 
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GHG Emissions per MJ of 
Residential Heat 



Respiratory health effects per MJ 
Residential Heat  



Summary of Results 

• Wood Pellets from Self-Harvested Timber 
have the lesser environmental footprint 

• Wood accounts for 65% of fuel used for pellet 
production, but only 37% percent of total 
energy consumed 

• Wood pellets use 73% less fossil fuel inputs 
than natural gas  

• Benefits of pellet fuel depends on the goal 

– Fossil fuels reduction, emissions, local economic 
development, convenience, etc. 
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Any Questions? 

Thank You 

 
Contact Information 

katersj@uwgb.edu 

920-465-2278 


