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Introduction 

The development of advanced liquid biofuels from woody and other cellulosic biomass is widely touted as 

an avenue to attain domestic independence from foreign oil, with the added benefit of this being an engine 

for revitalizing the rural economies and reducing the country’s carbon footprint (USDOE 2013). However, 

in recent years the reduction of net carbon dioxide (CO2) fluxes to the atmosphere as a result of using 

biofuels has been questioned and scrutinized (Tilman et al. 2006, Field et al. 2007).  

 

To understand the carbon implications of a specific cellulosic biofuel, it is necessary to conduct a life cycle 

assessment (LCA) of the entire production process.  The current project looks at using forest residuals 

(woody biomass) derived from timber harvest and forest thinning operations as the raw material input for 

bio-jet fuel within the NARA region. The LCA results will be critical in demonstrating that bio-jet fuel 

produced from forest residuals meets the greenhouse gas (GHG) reduction target specified in the US 

Energy Independence Act of 2007.  The EIA requires that the overall GHG emissions of cellulosic biofuel 

produce 60% lower carbon emissions (H.R.6:  http://www.gpo.gov/fdsys/pkg/BILLS-110hr6enr/pdf/BILLS-

110hr6enr.pdf, Argyropoulos 2010: http://www.eia.gov/conference/2010/session2/paul.pdf), relative to jet 

fuel produced from fossil fuel, in order to be considered for public procurement.  

 

Objective 

 To determine the role and impact of measuring biogenic carbon emissions versus traditional fossil fuel 

emissions  

 

 To show the greenhouse gas emissions from the production  and combustion of Bio-jet fuel versus 

Fossil Fuel (Kerosene) 

Impact Categories of Bio-Jet Fuel (IPK) versus Fossil Fuel 

 
System Boundaries – Woody Biomass to Jet Fuel 

Conclusions 

With the  inclusion of the avoided emissions from slash pile burning we can meet the 60% 

emission reduction when compared to fossil fuel emissions. To be able to utilize cellulosic 

feedstock as a fuel source from our target region ,  the total greenhouse gas emission 

reduction  has to be demonstrated based on the EIA criterion. The favorable emissions profile 

of bio-jet fuel from forest residuals is a result of he avoided emissions of typical forest residual 

waste processing and turning that waste carbon into a potential fuel source.  

 

As shown, the emissions determined in the Life Cycle Impact Assessment of woody feedstock 

utilized for the production  of IPK (Isoparaffinic Kerosene) are considerably lower than the 

emissions from typical jet fuel.  These results were from data gathered from secondary sources 

and from proprietary information from manufacturers. The next phase in this research will be 

the implementation of primary data to reduce the amount of uncertainty and/or variability in our 

results. 

 

Background: Biogenic Carbon 

The EPA (2011)  developed a framework for the accounting of biogenic CO2 emissions  resulting from the 

combustion, decomposition,  or processing of biologically based material sources of carbon (i.e. wood) 

from combustion, digestion, fermentation or decomposition.  The amount of feedstock consumed  for fuel 

can be completely balanced by the amount of feedstock that is grown on an annual basis. 

 

This poster attempts to show the role that biogenic carbon plays in the Life Cycle of woody biomass that  

is eventually converted to bio-jet fuel. These values  will be necessary in the full evaluation of bio-jet fuel 

from woody feedstock, so that any policy development into alternative fuel sources have the required CO2 

emissions attributable to carbon from either fossil fuels or renewable fuel sources. The advancement of 

renewable fuels requires this separation  to accurately measure carbon flows and stores. The NREL 

process that was duplicated for woody feedstock does not address the exact carbon flows,  so the amount 

of carbon in typical jet fuel kerosene (85%) was used to approximate the amount of biogenic carbon  that 

is  being burned during its end use. 
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Ozone depletion 
kg CFC-11 

eq 
1.69E-06 1.42E-05 

Global warming kg CO2 eq 32.32 84.22 

Fossil fuel depletion MJ surplus 65.17 165.79 
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