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Subject: Comments on LCFS Pathways
John, Dean 

Below are comments on CARB LCFS Pathways published recently (as of 1/20/09). Let me know if you have any questions or comments 

· The gasoline and diesel refining efficiency estimates are based on the older version of GREET used in the AB1007 study rather than on the more recently updated values released by Argonne National Lab (ANL). The CARB pathway uses 86.7% and 84.5% for diesel and gasoline, versus 89.3% and 87.7% inferred by M. Wang using EIA data (March 2008 ANL release). 
· For biodiesel, co-product allocation was made based on energy content. A better approach is to use substitution or economic value since the glycerin co-product has low value. This is also inconsistent with corn ethanol case where substitution is used to value DDGS.
· Use of average vs. marginal values is not used consistently. For natural gas pathways, it was assumed that compression at the station is carried out using marginal CA electricity (NG). CA marginal electricity was also used for corn ethanol plants located in California. Use of marginal electricity is valid for evaluating impact of a policy option but use is not consistently applied accross pathways. Most LCFS pathways are evaluated using average values for various pathway input values. 
· All NG is assumed to North American (pipeline distance of 750 miles). It would be more reasonable to assume an average of NA and nNA (remote) natural gas. Transportation distance can have a large impact on predicted emissions. NG leakage fraction assumed in CA GREET is lower than ANL GREET. This is partly responsible for ~3.5x lower T&D emissions for the same transportation distance. For the purpose of comparison, CA GREET uses 0.08% leakage for 750 miles - this compares with ~0.16% in JEC. while ANL GREET uses ~0.5% for the same distance. 
· The cellulosic pathway does not include emissions associated with enzymes/chemicals used to help convert cellulose to ethanol. Emissions can be relatively large.  Estimates range from 1 g/MJ to 50 g/MJ. The following is a recent reference: http://www.iop.org/EJ/article/1748-9326/4/1/014001/erl9_1_014001.html
· Although a minor contributer, energy inputs associated with the denaturant should be added for the ethanol pathways. 
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