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QOFFICE OF
AIR AND RADIATION

Mr. Adam R.F. Gustafson

BOYDEN GRAY & ASSOCIATES PLLC
801 17th Street. N.W.

Suite 350

Washington. D.C. 20006

Dear Mr. Gustafson;

This letter is in response to your Request for Correction (RFC #16003) on behalf of the Energy Future
Coalition. Urban Air Initiative. and Governors™ Biofuels Coalition. dated April 7. 2016, and received by
the U.S. Environmental Protection Agency. regarding the lifecycle analysis (LCA) of ethanol and
gasoline under the Renewable Fuel Standard (RFS). Your request cites concerns about the information
in the Regulatory Impact Analysis (2010 Lifecycle Analysis) accompanying the EPA™s 2010 RFS Rule
and in the EPA"s 2011 First Triennial Report to Congress on the Environmental Impacts of the RFS,
which you believe contains inaccuracies and deficiencies. We have reviewed your request carefully and
for the reasons set forth in the enclosed supplemental material have determined that changes are not
warranted at this time.

We appreciate the data you have brought to our attention: we will take this information and the entire
suite of relevant literature under consideration in future analyses. EPA’s Office of Research and
Development expects to release the second Triennial Report to Congress by the end of 2017. The EPA
remains committed to using the best available science when developing or changing regulations,
standards. and reports. If you have corrections to additional reports that you want to bring to our
attention. please send your written request to the EPA Information Quality Guidelines Processing Staff
via mail (Information Quality Guidelines Processing Staff, Mail Code 2811A. U.S. EPA, 1200
Pennsylvania Ave.. N.W.. Washington. D.C. 20460) or electronic mail (quality@epa.gov). Additional
information about how to submit an RFFC is listed on the EPA 1QG Web Site
(https://www.cpa.gov/quality/epa-information-quality-guidelines-requests-correction-and-requests-
reconsideration).

Thank yvou for your interest in this matter.
Sincerely,

Janet G. McCabe
Acting Assistant Administrator

Enclosure

Internet Address (URL) » http.//www.epa.gov
Recycled/Recyclable = Printed with Vegetable Ol Based Inks on Recycled Paper (Minimum 50% Postconsumer content)



Supplemental Material for Request for Correction (RFC #16003)

The subject matter of the Request for Correction (RFC #16003") is related to new data that have been
generated since the lifecycle analysis (LCA) of ethanol and gasoline under the Renewable Fuel Standard
(RFS) was conducted as outlined in the Regulatory Impact Analysis accompanying the EPA’s 2010 RFS
Rule (2010 Lifecycle Analysis). These data address greenhouse gas (GHG) emissions of ethanol,
improved agricultural practices, and improved ethanol production practices. The request asserts that
newer land-use change (LUC) modeling estimates of corn ethanol lifecycle emissions are lower than
those reported in EPA’s 2010 LCA.

While a number of recent corn ethanol LUC emissions estimates are lower than the 2010 LCA
estimates, LUC results still vary greatly with model structure, assumptions, and target year.? Studies
published between 2011 and 2015 vary from 6 gCO2eMJ! to 80.09 gCO2eMJ! 3456783.101LIZI3.14 The
EPA's estimate (26.34 gCO2eMIJ™), is still within the range. The request also refers to historical
deforestation data in support of lower LUC projections. However, historical data cannot be easily
compared to model-projected effects, since it is difficult to hold all other relevant factors constant.

The request also asserts that soil under corn cultivation sequesters more carbon than previously
assumed, and that tillage practices have a significant impact on soil organic carbon (SOC) content. Our
review of the broader literature indicates that the recent corn SOC data are inconclusive, due to variation
between studies and a dependence on experiment duration. Though Qin et al. (2015) report an SOC
content increase after conversion of generic cropland to corn cultivation, the data used by Qin et al. are
limited or skewed for several reasons.!® For example, of the data presented in Qin et al. (2015), only
studies lasting fewer than 10 years measured a significant increase in SOC.

Furthermore, the Forest and Agricultural Sector Optimization Model (FASOM), which the EPA used to
quantify domestic agricultural sector impacts, takes into account SOC impacts due to a number of land
use and production practice changes. For example, FASOM accounts for increased soil carbon due to
reduced tillage practices, and recent studies do not indicate a need for further adjustment. Previous
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studies, even those that sample past 30cm depth, observe varying SOC response to no-till practices.'®

The request states that fertilizer is used more efficiently due to technological innovation, therefore corn
farmers produce less nitrous oxide than estimated in our 2010 LCA. Since our 2010 LCA was based on
2022 projections of yield and fertilizer application rates, our analysis took into account increasing
efficiency over time. For example, our analysis assumed a domestic fertilizer application rate of about
0.68 pounds per bushel (Ib/bu) by 2022.!7 This value is lower than the most recent USDA estimates
(136.5 Ib/ac, 162.96 bu/ac, 0.8325 Ib/bu for 2010).'® Therefore, we do not think the nitrous oxide
estimates we used in our 2010 analysis require updating.

As stated in the request, innovative technologies and methods have also increased ethanol refinery
energy efficiency since 2000. Recent biorefinery energy use estimates are similar to the 2022 projections
reported in the 2010 LCA."” We acknowledge that individual facilities with more efficient technologies
can achieve greater lifecycle GHG emissions reductions than average facilities, and we allow such
entities to use the Efficient Producer Petition process (EP3) to take credit for their lower energy use to
produce non-grandfathered qualifying renewable fuel. However, for the reasons noted above, we do not

believe any corrections to facility emissions estimates for the generally applicable pathways are needed
at this time.

The request states that corn ethanol processing is also less carbon intensive than previously assumed
because refineries produce more co-products, such as dry distillers' grains and solubles (DDGS) and
corn oil, than they did previously. We note that the paper cited in the request for correction related to
DDGS actually provides two sets of substitution rates — one that is higher and one that is lower than the
rates used by the EPA in the 2010 LCA.2° Although potential substitution rates for DDGS may be higher
than what the EPA assumed in the 2010 LCA, it is important to note that our analysis is meant to reflect
average conditions across the industry. Actual substitution rates are likely to be lower than the
theoretical maximum, given a number of factors such as variability in the quality of distiller grains,
regional variation in diets, and whether dry or wet distiller grains are used.?! Therefore, we do not
believe it is appropriate to update our DDGS assumption at this time. The request also asks that the EPA
update our analysis to reflect the GREET assumption that corn oil gets a one-to-one displacement credit
to account for the displacement of soy oil. However, the EPA’s analysis does not rely on a displacement
credit when evaluating the lifecycle GHG emissions of corn ethanol. Instead, the system boundaries of
the EPA’s analysis includes the increase in production of corn oil due to an increase in corn ethanol

production, and the market-mediated impacts of this increase in corn oil production are reflected in the
lifecycle GHG emissions estimate.

The request asserts that gasoline lifecycle emissions have increased significantly since the EPA’s LCA
was finalized for corn ethanol in 2010. However, EISA requires that the EPA compare biofuel emissions
to a 2005 petroleum baseline. Therefore, the EPA does not have the discretion to take these recent
petroleum market changes into account when calculating the LCA of biofuels. Furthermore, there are
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factors that are causing U.S. petroleum emissions to increase (e.g., increased consumption of crude from
oil sands and depleted fields), but other factors that are leading emissions to decrease (e.g., higher share
of domestically produced tight oils and reduced imports of Central and South American heavy crudes).

The request also states that tailpipe emissions with climate-forcing properties, specifically black carbon,
should contribute to biofuel GHG reductions in the LCA. Though EPA’s 2010 LCA tracks particulate
matter as a non-GHG "criteria" pollutant, it does not project emissions of black carbon (BC) as a
climate-forcing agent because it is not released in significant amounts, relative to the major GHGs,
during the lifecycle of renewable or petroleum fuels.?? BC is particularly negligible when comparing
corn ethanol and gasoline lifecycle emissions because a majority of BC comes from diesel tailpipe
emissions.?

Therefore, based on this review of the broad set of biofuel LCA literature, we do not believe a correction
to the 2010 LCA for corn ethanol is appropriate at this time.
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