Life Cycle Associates



To: 
Christina Zhang-Tillman

Lead, Policy and Regulatory WG
Email: czhangti@arb.ca.gov
From:  
Rich Plevin, Stefan Unnasch
plevin@lifecycleassociates.com
17 April 2008

Re: 
Comments on LCFS Concept Outline

First, congratulations to ARB for publishing this draft for review. This represents an important step in concretizing the LCFS. 

1. Regarding hydrogen, the framework should be in place from the beginning so producers understand how they will be measured. This encourages low-carbon hydrogen from the start. However, since there are many production pathways that produce hydrogen, perhaps only two pathways should be established initially, one natural gas reforming pathway and one electrolysis pathway.
2. Fuel Standards: in 2d, it may be wise to suggest that other blend levels may be possible, e.g. E20 is now being considered in Minnesota. The LCFS AFCI should accommodate the blend levels that producers are able to market in California taking into account interim blending steps such as ethanol denaturants.
3. Sections 3.2.a and b are slightly ambiguous and should be split into separate producer (i.e. “produces CARBOB in California”, which isn’t stated exactly) and importer sections. Also, section 3.2.b seems to be included in 3.2.a, as written. That is, 3.2.a doesn’t exclude blending with ethanol given the implied definition of “gasoline.” (Similar problem exists with 3.2.d.)

4. Shouldn’t 3.2.j read “produces fuel ethanol in California or imports fuel ethanol into California” rather than referring to CARBOB? 

5. In 3.2.i and 3.2.k, does “neat ethanol” mean 100% anhydrous ethanol, or “pure” denatured fuel ethanol? The clause should refer to the latter, in which case the term “neat” is ambiguous at best. The adjectives “anhydrous” and “denatured” seem a better choice than neat or near neat.  These terms should be applied consistently to all LCFS documents, spreadsheets, and presentations.
6. In Table 3.1, feedstock “type” and “origin” should be defined. Is “type” one of sugar, starch, cellulose, oil seeds, waste oil, etc.? Should “type” further indicate, say, sugar beets vs sugarcane, woody vs herbaceous crops? Ag residues vs crops? Wastes? Is “origin” a continent, nation, region, or state?

7. In 3.3.3.a: Explain how qualitative data will either improve the accuracy of a GHG calculation or facilitate the LCFS process. 
8. In 3.3.3.b: it will never be the case that all data used in the GHG calculation are process-specific, at least not all the way up the production chain in the life cycle. This section should distinguish between facility-specific data versus estimated data for upstream process inputs, e.g. nitrogen fertilizer, for which a default value will surely be used.

9. For table 5.2.1, everyone would find it more transparent to list the energy densities of the fuels in energy units rather than converting to gge.  Energy use combined with the AFCI determines total GHG emissions.  Furthermore, as indicated during the LCFS workshop, using a volume measure to represent energy will cause confusion.  The relative ratio of energy content of alternative fuel to gasoline will vary slightly over time as the heating value of gasoline changes.  So, the gge conversion will change, even for fuels with invariant heating values such as electricity and hydrogen.  Another source of confusion is the units of commerce used for CNG, gge.  The use of gge in CNG commerce could conflict with ARB’s definition depending upon the LD and HD definition.  
A much better functional unit for energy is Terra or Peta Joules.  The fuel producer could calculate the PJ of energy sold based on ARB’s published heating value data such that in the case of gasoline the calculation might be:

For 3 billion gallons of gasoline sold:

Energy = 3,000,000,000 gallons x 118 MJ/gal / 1PJ/1,000,000,000 MJ = 354 PJ.
GHG = 92 g/MJ x 1000,000,000 MJ/PJ x 354 PJ

In addition, introducing a non-metric unit (gge)  into the calculations is not appropriate given everyone’s hope for a steady change to the SI system.  Please do not introduce gge into the LCFS process and set back efforts to go metric by another generation.
10. In 5.3.1.c and 5.3.2.b, if an average is used with opt-in, the average becomes a ceiling, and the average as reported becomes lower than the assumed average. For this reason the UC Report recommended conservative default values when opt-in is permitted.

11. How does the fuel producer or importer know whether a fuel is destined for LD or HD use, or for H2, ICE versus FC use? How is this to be tracked (or estimated)? Would the distinction not promote fueling HD trucks at CNG stations normally intended for passenger cars?

12. Also in App. B: corn ethanol plants use both electricity and some thermal energy source (unless employing CHP and generating their own electricity), yet these options are listed in separate rows. It’s unclear what this means.

13. How will the values in Appendix C be used? The value for average US ethanol (i.e. 80% dry mill and 20% wet mill, various percentages by NG and coal) is neither a reasonable default value nor a producer-specific value. A conservative default might be for an older coal-fired wet-mill.

It seems more useful to identify, for each pathway, which factors will be treated as invariant (i.e. deemed to have a particular value by ARB) versus those that producers will either provide or for which they will elect the default. 

Recommendation: a systematic sensitivity analysis by fuel pathway will identify which parameters can be treated as invariant without loss of precision, and which parameters are meaningful to vary by pathway.
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