Comments of

The Clean Fuels Development Coalition, the Nebraska Ethanol
Board, the Nebraska Ethanol Industry Coalition, Glacial
Lakes Energy, Siouxland Ethanol, LLC, the Nebraska
Farmers Union and the South Dakota Farmers Union.

On the U.S. Environmental Protection Agency's

Request for Comment on Reconsideration of the Final
Determination of the Mid-term Evaluation of Greenhouse Gas
Emissions Standards for Model Year 2022-2025 Light-duty
Vehicles; Request for Comment on Model Year 2021 Greenhouse
Gas Emissions Standards, Docket EPA-HQ-OAR-2015-0827.

October 5, 2017

Please direct inquiries to:

Douglas A. Durante, Executive Director, Clean Fuels Development
Coalition, 4641 Montgomery Avenue, Suite 350, Bethesda, MD 20814
301 537 8830



October 5, 2017

Subject: Request for Comment on Reconsideration of the Final Determination of the Mid-term
Evaluation of Greenhouse Gas Emissions Standards for Model Year 2022-2025 Light-duty Vehicles;
Request for Comment on Model Year 2021 Greenhouse Gas Emissions Standards, Docket EPA-HQ-OAR-
2015-0827.

The Clean Fuels Development Coalition and several other like-minded groups listed below (CFDC et al.)
appreciate this opportunity to respond to the agencies’ request for comments on the above-captioned
rulemaking. CFDC is a non-profit organization established in 1988 to support the development of
alternative fuels that can reduce harmful emissions, promote energy independence, and stimulate the
economy. CFDC members and supporters include agricultural, ethanol, automotive, engineering, and
public interest groups.

The Nebraska Ethanol Board (NEB) is a state agency supporting ethanol production and use in
Nebraska and the development of markets nationwide. NEB Board members and staff have been directly
involved in major legislative and regulatory actions since 1970. The Nebraska Ethanol Industry Coalition
is a group of state stakeholders; Glacial lakes Energy and Siouxland Ethanol are major ethanol producers;
the Nebraska and South Dakota chapters of the National Farmers Union are agriculture organizations
supporting ethanol and cleaner fuels.

CFDC et al. commend EPA and NHTSA for changing course, and revisiting this critically important
decision, which will impact billions of dollars in capital investments and consumer spending in the
transportation fuels and agricultural sectors. By dismantling regulatory barriers and unleashing free
market forces, the agencies could stimulate both urban and rural economies, create tens of thousands of
quality jobs, eliminate billions of dollars in oil imports, and save taxpayers and businesses billions of
dollars in environmental and public health-related costs. The nation’s air will be cleaner, and Americans
will be healthier.

We are especially pleased that Administrator Pruitt asked for comment on “the impact of the standards
on advanced fuels technology, including but not limited to the potential for high-octane blends”. This is

consistent with UAI's recommendation to the Administrator earlier this year.

Background. EPA is reconsidering whether the light-duty vehicle greenhouse gas standards established
for model years 2022-2025 are appropriate under section 202(a) of the Clean Air Act and is inviting
stakeholders to submit any data and information they believe are relevant to the Administrator’s
reconsideration of the January 2017 Mid-term Evaluation Final Determination. EPA is also requesting
comment on a separate question of whether the light-duty vehicle greenhouse gas standards established
for model year 2021 remain appropriate, regardless of the agency’s decision on the MTE.

April 1¢ of next year, EPA and NHTSA have the authority to recommend mid-course corrections to the
GHG - CAFE rule that could open the door to high octane, low carbon (HOLC) fuels made with mid-
level ethanol blends (hereinafter “E30 high octane fuels”).

Recommendation. CFDC et al. respectfully urge that the EPA and NHTSA find that the GHG — CAFE
standards for 2021 — 2025 are “inappropriate” because they do not accommodate automakers’ need for
higher octane fuels (HOFs) which they require to power advanced, more fuel efficient vehicles. UAI
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believes that the revised standards should encourage an orderly transition to the widespread availability
of 98 - 100 RON fuels suitable for use in advanced higher-compression light-duty vehicles. Specifically,
EPA and NHTSA should ensure that the higher octane compounds used to reformulate such higher
quality fuels must meet minimum standards: reduced carbon footprint; affordable and widely available;
compatible with vehicle manufacturers’ requirements; environmentally safe; and compliant with
applicable statutes and Clean Air Act requirements.

EPA’s November 2016 Technical Assessment Review Was Riddled with Errors. EPA’s webpage
announcing the MTE reconsideration posted a letter from the Alliance of Automobile Manufacturers
(AAM) that sharply criticized the Obama Administration’s January 13, 2017 decision to leave the
standards unchanged. The AAM called the decision “the product of egregious procedural and
substantive defects”, and “riddled with indefensible assumptions, inadequate analysis and a failure to
engage with contrary evidence”.! CFDC concurs with the AAM’s analysis.

This is documented by EPA personnel, including in this extraordinary admission when Bill Charmley,
director of OTAQs assessment and standards division acknowledged in an email to General Motors'
government affairs team in January that the "historical ability to work through the technical issues has
been compromised by the EPA timeline on the mid-term evaluation in November-January."

One of the most important factors the previous Administration failed to recognize was the long lead-
times involved in a transition from a transportation fuels system dominated by liquid fuel-powered,
internal combustion engines to one dominated by electric vehicles. During the time it will take for the
U.S. transportation sector to completely electrify, Americans will drive trillions of miles on internal
combustion engines powered by liquid fuels. To take full advantage of “advanced fuel technology” that
vehicle manufacturers are willing and able to provide, it is imperative that the final MTE decision
removes regulatory roadblocks to the widespread availability of higher quality, high octane low carbon
(HOLC) fuels.

Best Available Science and Extensive Rulemaking Docket Support UAI’s Recommendation. Over the
past six years, the public record has amassed an impressive body of peer-reviewed research by
government and private sector experts—the U.S. Department of Energy and its national labs; the National
Research Council; automotive and fuels experts; academia; and international health organizations. UAI
respectfully urges the agencies to consider the consensus that has emerged around the following
premises:
1. “EPA has long recognized that vehicle technology and the fuel employed with that technology
need to work in concert as an integrated system.”?
2. EPA has a legal obligation to encourage and enable the optimization of vehicle and fuel
technologies. EPA’s refusal to encourage higher octane gasoline poses a substantial, unnecessary,
and extremely costly limitation on vehicle technology improvement which deprives consumers

1 See Camille von Kaenel, “Trump admin is mending friendships with carmakers”, E & E News, September 21,
2017.

2 Alliance of Automobile Manufacturers, Mitch Bainwol letter to EPA Administrator Lisa Jackson,
October 6, 2011.
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and the environment of the many benefits of downsized, turbocharged, higher compression
internal combustion engines.?

3. The agencies must consider “cost — benefit” ratios, per statutory and OMB requirements.*

4. Encouraging the widespread use of cost-effective “clean octane” components would save
consumers billions of dollars in vehicle and fuel costs over the life of this rule. It would also save
taxpayers and businesses billions of dollars in reduced health costs and reduced productivity by
substantially reducing carbon-intensive toxic emissions.

5. In the past, EPA has recognized that “E30 or higher ethanol blends...could help manufacturers
who wish to raise compression ratios to improve vehicle efficiency as a step toward complying
with fuel efficiency standards”.>

6. The U.S. Department of Energy/EIA and petroleum refining experts have begun to warn of a
“looming octane shortage”, caused by automakers’ need for turbocharged, higher compression
vehicles, and refiners’ increasing reliance on lower-octane “light tight oil” crude slates.

7. All “octane” is not created equal. There is a vast—and growing —distinction between “dirty
octane” components, and “clean octane” components: technically, commercially,
environmentally, and legally.

8. “If EPA is going to rely on the CAA to reduce mobile CO2, it cannot ignore the same statute’s
requirements to reduce mobile source air toxics, especially if that reduction also reduces
CO2...EPA cannot under the CAA cause an increase of one form of regulated pollution that

causes serious health problems by reducing another that does not.”®

9. U.S Department of Energy and other studies confirm that insufficient gasoline octane ratings
degrade vehicle emission control systems and exacerbate harmful emissions, especially as
turbocharging and other advanced powertrain technologies are introduced into the U.S. light-
duty vehicle fleet.

10. Compared to the other commercially available octane boosting compounds, ethanol has superior
octane and low-carbon properties. See Attachment A, the first chart which compares the leading
octane enhancing compounds’. Ethanol’s 130 RON far surpasses all the others (MTBE’s use is
prohibited in the U.S.), and some experts contend that 100 RON fuels require the use of ethanol:

technically, commercially, and legally. The chart in Attachment B shows that U.S. corn ethanol
has a life-cycle carbon footprint approximately 80% below baseline gasoline?, and less than the
carbon footprints of cellulosic ethanol and electric vehicles®.

3 See the attached Comments of Boyden Gray & Associates PLLC to the NHTSA-2010-0131 and EPA-HQ-OAR-
2010-0799 Proposed Rule, 2017 and Later Model Year Light-Duty Vehicle Greenhouse Gas Emissions and
Corporate Average Fuel Economy Standards, February 13, 2012, p. 7.

4Id., p.7, 11

5 Control of Air Pollution from Motor Vehicles: Tier 3 Motor Vehicle Emission and Fuel Standards, 79 Fed. Reg.
23,414, 23, 528-529 (April 28, 2014).

¢ See supra note 4, p. 10.

’ See THS Markit, Octane and Refining, 2017 EIA Energy Conference, June 26-27, 2017, slide 9.

¥ See Ron Alverson, Capturing the Value of Carbon Intensity Reductions in Low Carbon Fuel Markets at Ethanol
Plants and Corn Farms, Emerging Issues Forum, NEB, (2016), slide 27.

? See California Air Resources Board, LCFS Illustrative Fuel Pathway Carbon Intensity, Assessment of Critical
Barriers and Opportunities to Accelerate Biofuels and Biomethane as Transportation Fuels in California, UC
Davis, September 17, 2015.
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11. High-octane 98 — 100 RON fuels (e.g., E30) can be safely used in, and benefit, standard (non-flex
fuel) vehicles on the road today.'

12. The use of ethanol’s “clean octane” in optimized higher compression vehicles offers even greater
benefits in terms of both fuel efficiency and tailpipe CO2 reductions. See Attachment C, Table 2
from the 2015 Leone/Ford et al. study, which found that the use of E30 101 RON high octane fuel
in a downsized, higher compression engine could improve fuel efficiency by 7%, and reduce
tailpipe CO2 emissions by 7%.1!

13. In defining the ideal “fuel of the future”, automakers have identified six priority characteristics:
RON, sensitivity, sulfur content, volatility, PM properties, and Heat of Vaporization (HoV) (see
the table in Attachment D presented by General Motors’ experts to the ASTM Octane Work
Group). Ethanol—specifically E30+ high octane —is the only gasoline component that checks all
six boxes.!?

The Clean Air Act Requires the Substitution of “Clean Octane” Components for Aromatics’ “Dirty
Octane”. Since EPA first initiated its GHG — CAFE rules, CFDC et al. has urged the EPA to comply with
mandatory provisions in the Clean Air Act that require it to reduce mobile source air toxics (MSATs)
caused by gasoline aromatic hydrocarbons “to the greatest extent achievable...as technologies present
themselves”. In last year’s technical analysis, EPA acknowledged the direct link between carcinogenic
gasoline aromatics (which petroleum refiners currently rely upon to enhance market gasoline octane
ratings), CO2 emissions and carbon footprint, and the public health threat posed by mobile source air
toxics.

EPA Has Acknowledged the Need to Control Gasoline Aromatics But Has Not Acted. In its November
2016 Technical Assessment Review, EPA noted that: “The reduction in CO2 emissions from Tier 3 gasoline is
due in part to the reduced carbon content of Tier 3 gasoline relative to Tier 2 gasoline. This is largely due to a
reduction in aromatics for Tier 3 gasoline that is reflective of nationwide trends in U.S. gasoline properties over the
past four decades since aromatic content was last revised for gasoline used for EPA certification and compliance
testing.” 13 In numerous rulemakings, EPA has acknowledged the important role ethanol’s high octane

properties have played in this reduction in aromatic content.

10 See the Comments of Urban Air Initiative, et al., on the EPA’s Renewable Enhancement and Growth Support
(REGS) Rule, 81 Fed. Reg. 80828 (Nov. 16, 2016) Docket ID No. EPA-HQ-OAR-2016-0041 (February 16,
2017), and the associated comments of the National Farmers Union, et al., submitted by Larson — King,
LLP. Effective January 1, 2017, EPA adopted E10 (10% ethanol/90% gasoline) blends as the nation’s
“certification fuel”. This means that ethanol is “substantially similar” under Section 211(f) of the Clean
Air Act. EPA should correct its misinterpretation of that provision, and remove its regulatory barriers so
that E30 high-octane fuels may be legally used in non-flex fuel (standard) vehicles.

11 Thomas G. Leone et al., The Effect of Compression Ratio, Fuel Octane Rating, and Ethanol Content on Spark-
Ignition Engine Efficiency, Environ. Sci.Techn. (2015).

2 Arun Solomon, General Motors Research & Development, Engine Efficiency and Gasoline Fuel Properties,
Presentation to the ASTM Task Force on High Octane Fuel Specification, April 7, 2016, slide 6.

13 EPA, Midterm Evaluation of Light-Duty Vehicle Greenhouse Gas Emission Standards and Corporate Average
Fuel Economy Standards for Model Years 2022-2025, Draft Technical Assessment Report (2016) (Draft TAR).
The draft TAR, at more than 1,200 pages, can be found at
https://www3.epa.gov/otaq/climate/documents/mte/420d16900.pdf p. 2-211.
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Cost — Benefit Analysis of Non-GHG Health and Environmental Impacts is Imperative. EPA went on
to say "It is important to quantify the co-pollutant-related health and environmental impacts associated with the
GHG standards because a failure to adequately consider these ancillary impacts could lead to an incorrect
assessment of the standards’ cost and benefits. Moreover, the health and other impacts of exposure to criteria air
pollutant and airborne toxics tend to occur in the near term, while most effects from reduced climate change are
likely to occur only over a time frame of several decades or longer.” [Emphasis supplied]'*

Unfortunately, EPA failed to conduct the necessary cost — benefit analyses. “However, there are several
health benefit categories that EPA was unable to quantify due to limitations associated with using benefits-per-ton
estimates, several of which could be substantial. For example, we have not quantified a number of known or
suspected health benefits linked to reduction in ozone and other criteria pollutants, as well as health benefits linked
to reductions in air toxics.” 15

In summary, CFDC et al. want to thank EPA and NHTSA for reinstating the Midterm Evaluation, and for
giving full consideration to the role of high-octane, clean-burning mid-level ethanol blends such as E30.
We strongly urge that next April’s Final Determination includes a regulatory roadmap to encourage the
widespread use of HOLC fuels, and that unleashes market forces to enable automobile manufacturers,
fuel providers, consumers, and taxpayers to take full advantage of their many economic, environmental,
and energy security benefits. The Final Determination should stipulate that the GHG — CAFE standards
for 2021 — 2025 are “inappropriate” because they do not accommodate automakers’ requirement for
higher octane fuels (HOFs). A thorough cost — benefit analysis of the best available science will justify an
orderly transition to the widespread availability of 98 - 100 RON fuels suitable for use in advanced
higher-compression light-duty vehicles. Most importantly, EPA’s leadership is of critical importance
here: the gridlock and “inertia of fuel and vehicle markets” requires EPA’s de-regulatory intervention to
ensure that market forces are allowed to unleash cost effective technological solutions.

The increased availability of high octane ethanol fuels in the market will allow for the future
development of not just ethanol vehicles but ethanol-electric hybrids that will provide even more
consumer choice and benefits.

141d., p. 3-36.
15 1d.
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2017 EIA Energy Conference

Every component has different RON, MON, and AKI (RM/2)

Typical Blending Octane Values
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Very few refinery components exceed 95 RON — limiting the capability of
refiners to improve pool octane to that level
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Life-Cycle Carbon Intensity Comparison Chart

Representative Commercially Available Fuel Types
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Environmental Science & Technology

Table 2. Estimation of Efficiency, Volumetric Fuel Economy, and CO, Emissions for a GTDI Engine with Higher CR Enabled
by Higher-Octane Fuel with Comparison to Ref 28 Engine Dynamometer and Vehicle Modeling Results™”

fuel 91-RON E10 (baseline) 96-RON E20 101-RON E30
ref 28 ref 28 estimate ref 28 estimate
RON 90.8 96.2 100.7
ethanol (%v) 10.2 20.4 31.8
energy content (MJ/L) 30.8 29.7 28.5
energy-based carbon content (gC/MJ) 72.7 72.5 72.4
effective RON 90.8 n/a 96.2 n/a 100.7
CR 10.0 11.9 11.8 > 13.0 133
efficiency gain from higher CR (% vs baseline) baseline n/a“ 3.48% n/a 5.35%
efficiency gain from higher ethanol content (% vs baseline) baseline n/a“ 0.51% n/a 1.07%
Estimates without Downsizing:
total efficiency gain (% thermal efficiency change vs baseline) baseline 4.7% M/H 4.0% 6.0% M/H 6.5%
4.8% US06 9.6% US06
FE change (% MPG change vs baseline) baseline 1.0% M/H 0.3% —2.1% M/H —1.7%
1.1% US06 1.2% US06
tailpipe CO, change (% g CO,/mi change vs baseline) baseline —4.8% M/H —4.1% —6.0% M/H —6.5%
—4.9% US06 —9.1% US06
Estimates with Downsizing:
efficiency gain multiplier from downsizing (Fgownsize) n/a n/a? 1.1 n/a 1.1
efficiency gain from downsizing (% vs baseline) baseline n/ a? 0.35% n/a 0.54%
total efficiency gain (% thermal efficiency change vs baseline) baseline n/a? 4.4% n/a 7.0%
FE change (% MPG change vs baseline) baseline n/a? 0.6% n/a —1.2%
tailpipe CO, change (% g CO,/mi change vs baseline) baseline n/a? —4.5% n/a —7.0%

“All fuel property data taken directly from ref 28. *“M/H” indicates result for U.S. EPA metro- -highway test cycle. “US06” indicates result for EPA
US06 highway test cycle. “The total efficiency gain was measured in ref 28. A breakdown of contributing factors was not reported. “The calculated
changes in vehicle efficiency, fuel economy, and CO2 emissions in ref 28 did not include incremental benefits from additional downsizing.
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Summary of ACEC Recommendations for Sl Fuel (Priority Rank Ordered)

1. RON Recommended Target Value
1. Higher is better
2. Phase out current Regular (91 RON) RON = 100

Midgrade (95 RON), and Premium (98 RON) Grades
- includes sub-octanes in regions like Colorado.

2. Sensitivity S = (RON-MON)

1. Phase out current range of sensitivity.

2. For now, higher is better for anticipated future engine pathways. $>12 or MON < 88
3. More research is recommended to fully understand high values of S.

3. Sulfur
1. Lower is better 10 ppm maximum

2. Harmonize US sulfur maximum with regulations in Europe, Japan, and others.

4. Volatility

1. Reduced regional variation in Drivability Index Reduce DI variation
2. Reduced seasonal variation in Drivability Index
3. Limit T90 to a maximum temperature

5. Properties governing Particulate Matter

1. Lower (Particulate Matter Index) PMI is better. PMI< 1.5
2. Research in progress to determine overall robustness of PMI

6. Heat of Vaporization (HoV)

1. For now, higher HoV is desirable for anticipated future DI engine pathways.
2. More research is recommended to fully understand HoV, especially

to separate its RON-like effects versus other effects like volumetric efficiency. HoV 2 current
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Boyden Gray & Associates PLLC
1627 1 Street NW e Suite 950 * Washington, DC 20006
(202) 955-0620 * Fax (202) 955-0621

February 13, 2012

Honorable Ray LaHood Honorable Lisa Jackson

Secretary of Transportation Administrator

U.S. Department of Transportation U.S. Environmental Protection Agency
1200 New Jersey Avenue SE 1200 Pennsylvania Avenue NW
Washington, DC 20590 Washington, DC 20460

Subject: NHTSA-2010-0131 and EPA-HQ-OAR-2010-0799 Proposed Rule, 2017 and Later
Model Year Light-Duty Vehicle Greenhouse Gas Emissions and Corporate Average Fuel Economy
Standards

Dear Secretary LaHood and Administrator Jackson:

These comments are filed on behalf of Boyden Gray and Associates, a law firm that
has represented companies in the energy sector with an interest in this joint rulemaking, due
to the proposed rule’s likely impact on biofuels, natural gas, and utilities.

The proposed light-duty rules suffer from two primary problems (apart from their
length, complexity and unnecessarily accelerated timeline):

First, the joint proposal prioritizes CO, control at the expense of petroleum import
reduction, which should be the paramount goal of these regulations. But the joint proposal
fails to expressly acknowledge its preference; because of that lack of transparency, we fear
that it will receive insufficient comment.

Second, the joint proposal pays insufficient attention to fuel quality, which is central
to improving auto fuel efficiency without degrading air quality. EPA has signaled its intent
to launch a Tier III rulemaking shortly, in time for automakers and fuel suppliers to
coordinate product development cycles.' But EPA has offered little public guidance about
the possible direction or actual timing of the Tier III process.? As a result, it is essential that
certain issues are resolved in this rulemaking, which is on a fast track, rather than in some
hypothetical Tier IIT proceeding, which has an uncertain outcome.

As these comments will show, the two issues listed above are inextricably linked.
Fuels that promote efficiency tend also to pollute less—in terms of both climate change and
air quality. But climate-change “pollution” and traditional air quality are not the same
thing, just as climate control and energy efficiency are not the same thing. We hope that

' EPA Docket No. EPA-HQ-OAR-2011-0135.
2 A recent news reports suggests that the process may well be delayed. See Juliet Eilperin, Environmental Rules
Left Hanging in the Political Balance, Wash. Post, Feb. 13, 2012, at A4.



these comments can help clarify what we believe has been growing confusion about some of
these factors.

CO; VERSUS OIL IMPORT REDUCTION

In this joint rulemaking, both EPA and DOT go to considerable lengths to assert that
although each agency is governed by different legislative authority, their proposals are for all
relevant purposes similar in their requirements. Unfortunately this is not the case—the two
agencies propose to impose fundamentally incompatible requirements.

Of course, similarity is not what one would expect from just a cursory familiarity
with the underlying statutes—the Clean Air Act (CAA) and the Energy Independence and
Security Act of 2007 (EISA)—and similarity is not in fact what results. The agencies
acknowledge (fleetingly) the tradeoffs between climate control and oil import reduction,’ yet
they fail to acknowledge the major contradictions that could easily develop under these joint
proposed rules.

The easiest starting point for explanation is DOT’s own description of the central
intent of the authorizing 2007 energy legislation: “the overarching purpose of the statute is
energy conservation and reducing petroleum usage.”* To that end, the statute provides for
an alternative fuel “multiplier” that the 2007 Energy bill requires for model years to 2019
and which the agencies propose to continue well beyond. The multiplier—actually a 0.15
divisor—is a very powerful regulatory boost for domestically produced alternative fuels such
as alcohols, natural gas or hydrogen. The mechanism works by dividing the miles per gallon
(equivalent of gasoline) of the alternative fuel by 0.15, so that a car getting 15 miles per
gallon on alternative fuel goes into the car company’s fleet average as a 100-mpg vehicle. As
the preamble to the proposed rules also explains, a typical compressed natural gas (CNG)

vehicle that gets 25 miles per 100 cubic feet of gas goes into the average as a car getting 203
5

mpg.

These are big numbers with a potentially significant impact for lowering an
automaker’s fleetwide average fuel economy if the company sells more than a few
alternatively fueled vehicles. Assume, for example, that a car company sells 30% of its
vehicles to fleet operators (limousines, delivery vehicles, taxi cabs, etc.), and that the
company decides to convert, by 2025, half of those cars (i.e., 15% of total sales) to natural
gas.® If 15% of the company’s sales are CNG-fueled, with a fuel economy of 203 mpg, the
company could still achieve NHTSA'’s 2025 fuel economy requirement (49.6 mpg) so long

3 See 76 Fed. Reg. at 74866 (“NHTSA notes that the proposed rates of increase in stringency for CAFE
standards are lower than EPA’s proposed rates of stringency for GHG standards.”).

* As the joint proposal notes, NHTSA originally recognized the initial statute’s purpose of the “need of the
Nation to conserve energy” as including “the consumer cost, national balance of payments, environmental,
and foreign policy implications of our need for large quantities of petroleum, especially imported petroleum.” 76
Fed. Reg. at 74,898 (citing 42 Fed. Reg. 63184, 63188 (Dec. 15, 1977) (emphasis added).

5 See 76 Fed. Reg. 75341-42. As the joint rulemaking notes, 100 cubic feet of natural gas are treated as
equivalent to 0.825 gallons of gasoline. Id.

® This hypothetical scenario is not far-fetched—at least one manufacturer is already selling nearly 30% of its
sales to fleet operators, and fleets are particularly well suited to CNG fueling, because fleets can be fuelled
centrally rather than at gas stations.



as the remaining 85% of its sales were at least 43.77 mpg.” Similarly, a car company could
convert 15% of its total sales in 2025 to vehicles that run on E30—a blend of 30% ethanol
and 70% gasoline that allows for some increased engine efficiency because of its high
octane. Given growing awareness of the benefits of E30 as a sustainable and cleaner fuel
choice, the administrator could grant a multiplier to E30 that functions in the same way as
the current 0.15 multiplier for alternative fuels.® A multiplier of 0.7 for E30, based on the
70% fuel content of E30, would allow the car company to meet NHTSA’s 2025 requirement
of 49.6 mpg with a fleet of cars that achieve only 47.4 mpg, so long as 15% of those vehicles
were run on E30. These margins—6 mpg in the CNG example and 2.2 mpg in the E30
example—would provide car companies with flexibility to experiment with technological
advances to satisfy consumer demand and reduce traditional pollution without fear of fines.
That opportunity is precisely the type of incentive that the EISA, amending the Energy
Policy and Conservation Act, was enacted to create: as NHTSA recognizes in its “portion”
of the joint rulemaking proposal, EISA was enacted to promote fuel economy and displace
foreign oil.” It is irrelevant that companies may have made downsizing commitments in
anticipation of continued high oil prices and may therefore never need the maximum
leeway theoretically provided. The key is at the margins, and the need for car companies to
steer clear of problems that cannot be anticipated, such as a changing consumer preferences
and fluctuating oil prices.

In practice, NHTSA'’s incentive structure is a mirage, because it is nullified in
substance by EPA’s greenhouse gas emissions regulations. Under the EPA’s proposed rules,
a car company could not fully utilize the 0.15 multiplier, as hypothesized above, to convert
15% of its sales to CNG, because the total emissions for all cars sold, including gasoline-
fueled cars making up 85% of total sales, would far exceed EPA’s maximum emissions
limits. The company’s total vehicle stock—15% CNG-fueled vehicles, with a statutory fuel
economy of 203 mpg; and 85% gasoline-fueled vehicles, with a fuel economy of 43.77
mpg—would produce emissions averaging approximately 203 g/mi, 25% more than the
EPA’s proposed 2025 limit of 163 g/mi."° Perhaps more to the point, today’s CNG vehicles
could not satisfy EPA’s 2025 CO, requirements, despite the multiplier, even though CNG
vehicles produce almost 30% less CO, emissions than gasoline vehicles do, because the EPA
rules require a CO, reduction by 2025 larger than 30% (i.e., 163 g/mi verses 203 g/mi). Put
another way, CNG vehicles alone would produce more CO, than a gasoline car that has
been downsized and otherwise redesigned to meet a163 g/mi CO, rating."

" Fleetwide average fuel economy is calculated using a harmonic average. 76 Fed. Reg. at 74866.

8 See 49 USC § 32904(c) (“The Administrator shall decide on the quantity of other fuel that is equivalent to one
gallon of gasoline.”).

® See 76 Fed. Reg. 74898.

' The disparity is even more apparent when we assume that a car manufacturer converts all 30% of its fleet
operator vehicles to CNG. In this scenario, the company could achieve the 2025 standard of 49.6 mpg so long
as the remaining 70% of its vehicles were 37.47 mpg a margin of 12.1 mpg and 4.5 mpg. However, the
company'’s fleetwide average CO, emissions in this scenario would be 228 g/mi—far exceeding the EPA’s
proposed limit of 163 g/mi.

1 Because of tank limitations, viable CNG cars need to be larger than scaled-down petroleum cars. However,
as Congress recognizes in the Energy Policy and Conservation Act, as amended by the EISA, clean-burning
natural gas provides many benefits over petroleum—including reduced air pollution and decreased reliance on
foreign oil.



In other words, the EPA’s rules eliminate the flexibility that EISA, as implemented by
NHTSA, is supposed to create for automakers. EPA’s proposal caps car companies’ ability
to utilize NHTSA’s 0.15 multiplier. EPA’s proposal effectively repeals much of DOT’s
import-reduction efforts, and the 2007 statute on which DOT’s efforts are based.

As noted above, the agencies cannot avoid this conflict by asserting that car
companies are unlikely to want to utilize the 0.15 multiplier to an extent that would violate
EPA’s greenhouse gas limits. In fact, this scenario is much more likely than the agencies
might admit, because the agencies own efforts to promote electric cars may be unrealistic.
While the agencies presume that a significant segment of the market will move to hybrid
and plug-in electric vehicles, actual electric car sales have fallen far short of the agencies’
hopes; even going forward, electric vehicles’ future is clouded by limited access to low
priced rare metals essential to large scale battery production. Moreover, the future of solar
and wind renewable energy is much less robust today than just a year ago, given the well
publicized difficulties with solar investments and the very low price of natural gas. This
could mean a much higher CO, profile for electric vehicles over the long haul (beyond the
first 200,000 which are exempt from the life cycle analysis that applies to other alternative
fuels).

Indeed, while market forces are making electric vehicles less attractive, market forces
are making alternative-fueled vehicles more attractive. Natural gas vehicles will benefit from
the low price of natural gas, which stems largely but not exclusively from the gas shale
revolution. At the same time, biofuels will become more popular: ethanol produces less CO,
than gasoline, on a life-cycle basis; but like natural gas, it still produces much more than a
downsized gasoline car. It is not hard to envision a combination of natural gas and biofuel
growth encouraged by the 2007 legislation that quickly challenges the CO, limits imposed
by EPA.

Which regime takes precedence, EPA’s or DOT’s? The former is based on the Clean
Air Act (CAA), the latter, on the 2007 EISA. The relevant CAA provisions were enacted as
far back as 1970 and 1990, when climate change policy-making was in its infancy; there has
been no relevant CAA legislation since 1990. If there is an irreconcilable conflict between
the statutes, then the EISA will likely control the CAA, because the later enactment
ordinarily displaces the earlier.

And 1n this case, the legislative history makes the EISA’s displacement of the CAA
even clearer. The Supreme Court ruled in Massachusetts v. EPA (2007) that CO, was a
“pollutant” within the meaning of the CAA and thus subject to regulation upon a finding by
EPA that CO, endangers the environment—a finding subsequently made by EPA that is
now on appeal. In the Massachusetts v. EPA litigation, the EPA had argued that they could
not regulate greenhouse gas emissions because doing so would be equivalent to regulating
fuel economy, a subject committed to DOT’s jurisdiction by the Energy Policy
Conservation Act. The Supreme Court observed, without providing any details, that “there
is no reason to think the two agencies cannot both administer their obligations and yet avoid



inconsistency.”'? That hypothetical co-existence might have been possible in 2006, but
Congress’s enactment of the EISA later that year ended any hope for co-existence. The
EISA reaffirmed the 0.15 “multiplier,”"® and it stated Congress’s position that the country
must “reduce the dependence of the United States on energy imported from volatile regions
of the world that are politically unstable,” and that “increased energy production from
domestic renewable resources would attract substantial new investments in energy
infrastructure, create economic growth, develop new jobs for the citizens of the United
States, and increase the income for farm, ranch, and forestry jobs in the rural regions of the
United States.”'*

As 1s often the case in state preemption and federal displacement cases, Congress did
not address any possible conflict between the new CAFE statute and the much older CAA,
which makes no mention of climate change or CO, regulation. But coming after the
Supreme Court decision, there can be little question that if there is a conflict between the
statutes, then the CAA must defer to the highly detailed 2007 legislation. At the very least, it
is difficult to argue that EPA’s CO, limits can be allowed to negate the multiplier.

Without acknowledging this potential conflict, EPA does request comment on
whether natural gas vehicles should receive a CO, multiplier similar to that which EPA
provides for electric vehicles. But EPA does not explain the basis for calculating the EV
multiplier; it is therefore difficult to determine from the EV example how this should be
done. An approach more clearly rooted in the statute would be to provide a CO, multiplier
equivalent to the 0.15 multiplier EISA provides for alternative fuels, and make it similarly
available to fuels like ethanol and natural gas. The result would be a CO, averaging number
that companies could assign to non-petroleum cars in the same way that the 0.15 multiplier
results in an mpg number for calculating a manufacturer’s fleetwide average fuel economy.
The agencies could in this way keep the two regulatory regimes from potentially
troublesome legal conflict.

FUEL CONCERNS

As indicated above, the two agencies appear to believe that electric cars and
technology improvements in traditional vehicles will help deliver enough growth to permit
the steep increase in mileage efficiency set out in the joint rule. We question whether electric
cars will reach the penetration predicted even with the EPA incentives. But we also question
whether the industry will be able to meet the CO, targets without more fuel improvement
for the benefit of advanced internal combustion technology.

Fuel quality and engine performance always have been understood to be closely
interrelated, and the CAA reflects this relationship, but the interrelation receives little
attention in the rulemaking. The automakers asked EPA for fuel reforms in connection with

12 See Mass. v. EPA, 127 S. Ct. 1438, 1462 (2007).
13 EISA § 109.
14 EISA § 806.



any Tier III rulemaking."> Notably, they asked EPA to require higher octane on top of the
octane now supplied by ethanol blending. Although the letter cites no numbers, it appears
that the companies are interested in seeing an octane level of 94 made widely available to
permit at least some cars to maximize efficiency.

Why the industry’s interest in octane? The proposed rule preamble devotes
considerable discussion to technology improvements for spark ignition engines, but the
agencies do not explain in any detail why they have requested comment on whether higher-
octane fuels are needed to comply with increasingly stringent fuel economy standards.'

The issue of octane is worth much more than the few words provided by the agencies
out of hundreds of pages of proposed rule. Octane has a major impact on both the efficiency
gains the car companies can provide as well as the traditional pollution benefits that the
agencies can achieve. These improvements, in turn, have a significant impact on the cost-
benefit ratios the agencies must consider.

As noted, the proposal devotes considerable attention to canvassing the new
technologies that could be deployed to improve efficiency.'” The analysis focused
exclusively on CO, reduction as distinguished from reduction of petroleum usage. Thus, the
analysis covers gasoline and diesel fuels, as well as electricity, but not any other alternative
fuels such as ethanol, methanol, CNG or hydrogen. There is no reason to think that these
fuels cannot boost technology development. Indeed, there is every reason to think that they
can boost such development.

Alternative fuels all have two important characteristics in common. They are all
essentially free of air toxics, which are the principal source of unhealthy particulate matter
(PM). Both air toxics and PM are dangerous pollutants that are regulated under the CAA.
Alternative fuels also have significantly higher octane ratings, which would enable higher
compression. This, as the Ricardo study notes, allows for “increased thermodynamic
efficiency” when used in connection with some direct injection technologies.”'® Yet the
review does not appear to include a simple stand-alone compression increase as a proposed
advance. The proposed rules provide no explanation for this omission. The Ricardo study
indicates that the analysis is based throughout on a 10.5:1 compression ratio,'® and further
that the octane of the fuel used for evaluating all new technology is 87.% If the octane
available to the auto manufacturers is capped at 87, then they cannot seek efficiency gains
from compression higher than the ratio identified above. Moreover, they may not be able to
take advantage of other technologies such as direct fuel injection without increasing tailpipe
pollution.” Finally, they will not be able to take advantage of high-octane fuels such as

15 See Letter from Alliance of Automobile Manufacturers to EPA Administrator Jackson at p. 2 (Oct. 6, 2011),
attached to Comments of American Coalition for Ethanol et al. as Attachment A.

1676 Fed. Reg. at 75335.

17 This issue also receives much attention in the first chapter of the Draft Regulatory Impact Assessment
(DRIA) and the Ricardo study used in these analyses.

18 Ricardo Study at p. 3-3.

1 Ricardo Study at p. 3-39.

2 Ricardo Study at p. 3-20.

21 See, e.g., Comments of American Coalition for Ethanol et al. at 3, 7.
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alcohols and natural gas, which produce lower levels of both traditional pollutants and CO,
than gasoline and diesel.”?

In sum, 87-octane fuel is a potentially significant limitation on technology
improvement. Moreover, clean higher-octane components are lower in CO, than the current
principal source of octane in gasoline, as well as lower in traditional pollutants. It is clear
that toxic-free premium fuel is in fact necessitated by the rule, since the rule relies on
advanced technologies that can only function on higher-octane fuel, and this fuel must be
clean burning in order to avoid PM increases.

Some background might be relevant here. The principal octane source today is a
category of fuel components called “aromatics,” or “BTX” (for benzene, toluene and
xylene). These are highly toxic chemicals that are subject to multiple regulatory constraints
under the CAA. One of those constraints is the anti-backsliding provision of the
reformulated gasoline section added by the CAA Amendments of 1990 (“1990 CAAA”),
which prohibits refiners from increasing toxics components once they have been reduced.
One such reduction occurred in the early 1990s as a result of the 2%-oxygen requirement of
the 1990 CAAA, which was met by blending MTBE. MTBE also provided extra octane
more cheaply than aromatics, so refiners reduced the use of aromatics accordingly. When
refiners had to eliminate MTBE because of water pollution problems, they were essentially
required to substitute high-octane ethanol to achieve necessary octane levels, because the
anti-backsliding prohibition precluded going back to the use of more aromatics.

Another provision of the 1990 CAAA—the mobile source air toxics (MSAT)
provision—requires EPA to reduce toxics as far as technology will permit. EPA has not
enforced this section except to reduce benzene by modest amounts in 2007, notwithstanding
the fact that the U.S. is drowning in non-toxic alternatives to gasoline and diesel (i.e., all of
the non-petroleum alternatives like alcohols, natural gas, electricity, etc.). There were
indications that EPA intended to address the issue of aromatics and octane in the Tier III
rulemaking, but this may apparently longer be the case—hence the letter from the auto
companies to EPA referred to above. But if EPA is not going to address octane in Tier III, it
must do so now in order to allow the car companies more flexibility.

EPA'’s failure to address the issue of octane, aromatics and air toxics is curious in
light of the Presidential directive to do so in Section 3 of the Presidential Memorandum of
September 2010. Moreover, EPA acknowledges on page 6-32 of its DRIA that it “is
important to quantify the health and environmental impacts associated with the proposed
standard, because a failure to adequately consider these ancillary co-pollutant impacts could
lead to an incorrect assessment of their net costs and benefits.” But the proposed rule itself is
silent on the question.

Perhaps in anticipation of criticism about this issue, EPA claims in the preamble to
the proposed rules that it has achieved “enormous* reductions in air toxics in the 2007
MSAT rulemaking.” But as discussed above and in the comments filed by The American

22 See, e.g., id. at 3-5.
276 Fed. Reg. at 74901.



Coalition for Ethanol ez al., that rulemaking made only the most modest reduction in only
one of the many air toxics at issue (benzene). As EPA’s own discussion of air toxics in
Chapter 6 of the DRIA makes clear, auto exhaust remains the primary source of air toxic
exposure for individuals, especially those living near roadways.

Moreover, EPA acknowledges in its the PM 2.5 Implementation Rule that apart
from their toxics emissions, aromatics are the source for 30 to 70 percent of Secondary
Organic Aerosols (SOAs). SOAs, in turn, are the largest source of urban PM, given the
massive recent reductions of SO,.”* EPA declined in that Rule to allow states to try to claim
SIP credit for reducing these sources, stating that there has been some modeling uncertainty.
But that uncertainty was a risk not of overestimation of harm but rather of significant
underestimation.” Moreover, recent advances have reduced the uncertainty. EPA has—
since publishing the review—announced that it will soon release an updated CMAQ 5.0,
pursuant to which it will “analyze the impact of the standards on PM 2.5, ozone and
selected air toxics.” But CMAQ 4.7 (used in this preamble, 75 Fed. Reg. at 75112, and the
DRIA at 6-30) also represents a significant improvement over CMAQ 4.6°°—so that it is no
longer clear that sufficient modeling uncertainty remains to block state harvesting of low
cost reductions through centrally fueled fleet conversions friendly to electricity, natural gas
and higher alcohol blends. In fact, these improvements in the CMAQ model cast substantial
doubt upon EPA’s prior assertion, in the Mobile Source Air Toxics Rule, that “limitations
in both primary and secondary PM science and modeling tools” limit EPA’s ability to
determine whether "fuel aromatics control is available."*” Given the improvements in
CMAQ modeling, and the dangerous health effects that EPA’s newly proposed standards
might impose, the present proceedings are an ideal—indeed, indispensable—opportunity to
determine how EPA can and should mitigate the harms posed by aromatics.

At the end of the day, EPA’s elusiveness on modeling improvement cannot mask the
overwhelming existing evidentiary and statutory demands on EPA to improve fuel quality by
lowering aromatics and other highly toxic components to enable cleaner and more efficient
cars. Even the underestimated SOA must be curtailed for the simple reason that the MSAT
provisions require SOA elimination to the extent that substitutes are available—which they
are in abundance. EPA does not have to depend on modeling—even though it is available—
to move against toxics because Congress long ago made the necessary evidentiary and
epidemiological findings in enacting the MSAT and related provisions in 1990.

Accordingly, it is irrelevant, as a matter of law, that EPA does not have conclusive
data about the harm posed by ultra fine particles (UFPs).” The fact remains that EPA has
acknowledged that PAHs “are a class of POM that contains compounds which are known or
suspected carcinogens.”” As air toxics, PAHs must be removed under the MSAT

272 Fed. Reg. 20586, 20593 (Apr. 25, 2007).

% See, for example, the acknowledgment in the 20-year congressionally ordered review of the CAAA that EPA
CMAQ model (4.6) significantly understates SOA.

% See, e.g., Carlton, Bhave, Edney, Sawar, Pinder, Pouliot, & Houyoux, Model Representation of Secondary
Organic Aerosol in CMAQv4.7, 44 Envtl. Sci. Tech. 8553 (2010).

2772 Fed. Reg. 8429, 8479 (Feb. 26, 2007).

8 See, e.g., Comments of American Coalition for Ethanol et al. at 7.

» See DRIA at p. 6-25.



provisions, because there are ample substitutes. It is especially important to do this before
efficiency technologies such as direct injection are adopted. Such technologies will increase
PAH emissions, compounding the problem and necessitating expensive future tailpipe
adjustment for pollution that is the fault of the fuel, not the car, and that could be addressed
at no cost today.

Supporting action to address these toxic compounds in gasoline in this rulemaking
through use of alternative fuels is EPA’s own acknowledgement that increased fuel
efficiency results in what is known as the “rebound effect”—that is, an actual increase in
driving that results from its lowered cost due to greater efficiency. The increased driving in
turn means increased tailpipe emissions.”® EPA indicates that overall there is a decrease on
these criteria pollutants because of offsetting decreases in upstream emissions. But there are
at least two gaps in EPA’s reasoning.

First, it is not at all clear that the upstream reductions can offset increases in tailpipe
emissions on a population-weighted basis, since tailpipe emissions occur on roadways,
where the exposure is greatest, as EPA acknowledges in this rulemaking. The goal of EPA
regulations under the CAA should be a reduction of human exposure to toxics, not simply
the reduction of emissions in general. In fact, motor vehicle tailpipe emissions are the largest
single source of air pollution affecting urban populations, and this exposure will not be
significantly affected by upstream reductions.* At the very least, EPA needs to address this
point.

Second, and perhaps more important, it is not clear how EPA is calculating the
benefits in Chapter 6 of the DRIA. EPA provides charts and citations (i.e., Fann et al., 2007)
that calculate the public health benefits per ton of reduction of “direct” PM at $300,000 per
ton. At the same time, EPA states that the heavy molecular weight components of gasoline
create what EPA classifies as “direct” PM emissions.* These direct PM emissions are
among those that will increase at the tailpipe under the proposal due to the rebound effect,
but it is unlikely that this increase will be offset by upstream decreases, because these direct
emissions are not associated with upstream operations. And it is not clear that secondary
aerosols are associated with upstream operations, either.

30 See DRIA at ch. 4.

3176 Fed. Reg. at 75109; see also Carlton, Pinder, Bhane & Pouliot, To What Extent Can Biogenic SOA be
Controlled?, 44 Envtl. Sci. Tech. 3376 (2010).

32 See André Nel, Air Pollution-Related Iliness: Effects of Particles, 308 Sci. 804, 804 (May 6, 2005) (motor vehicle
emissions are “the largest source of air pollution in urban areas”); American Academy of Pediatrics,
Committee on Environmental Health, Policy Statement, Ambient Air Pollution: Health Hazards to Children, 114
Am. Acad. Pediatrics 1699, 1703 (Dec. 2004) (“In numerous cities in the United States, the personal
automobile is the single greatest polluter, because emissions from millions of vehicles on the road add up.”);
EPA, Technology Transfer Network 1996 National-Scale Air Toxics Assessment, Summary of Results,
http://www.epa.gov/ttn/atw/nata/risksum.html (last visited Feb. 13, 1012) (estimating that “more than 100
million people live in areas of the United States where the combined upper-bound lifetime cancer risk from all
air toxics compounds exceeds 10 in a million”).

3372 Fed. Reg. at 20596.



Again, at the very least, EPA must address this issue: if it is going to rely on the
CAA for authority to reduce mobile CO,, it cannot ignore the same statute’s requirements
to reduce mobile source air toxics, especially if that reduction also reduces CO,. At the very
least, EPA cannot under the CAA cause an increase of one form of regulated pollution that
causes serious health problems by reducing another that does not.

There are other factors at work in addition to the rebound effect. The California Air
Resources Board’s (CARB) pending proposal for lowering PM standards charts the increase
in PM that is expected to result from new technologies such as GDI.** CARB’s proposed
tightened PM limits are thus designed to counteract this “backsliding”—an increase in
addition to that caused by the rebound effect. But fuel reformation with alcohol blending or
CNG could produce reductions and block this “backsliding” at far less cost than tailpipe
regulations. At the very least, this issue must be addressed in this proceeding, which will
otherwise cause pollution increases that are likely to be held illegal under the CAA and
which might never be precluded by any Tier III rule.

Ozone and CO, itself are also implicated. Reducing aromatics reduces ozone as well
as PM, since aromatics are highly reactive photochemically even if not highly volatile.
Restriction of aromatics thus contributes more to ozone reduction than Reid vapor pressure
(RVP) controls that address only the so-called “light-ends” like butane and pentane, since
these are highly volatile but virtually unreactive.” But EPA discourages this shift not only
by blocking state VOC regulation and capping the effects of the multiplier for purposed of
curbing oil imports, but also by penalizing ethanol and methanol by not making allowance
for their air quality and other benefits. In fact, aromatics are 20% more carbon-intensive
than gasoline, meaning that direct octane substitutes like ethanol and methanol, which are
less carbon intensive, provide in fact as much as a 50% improvement over gasoline in CO,,
in addition to the PM, ozone and mileage improvements.

Finally, it is important to note that aromatics are more wasteful and, therefore, more
expensive than gasoline, ethanol and methanol. The rule of thumb is that every point of
octane generated by the reformers’ production of aromatics uses 1% percent of crude. In
part as a result, the BTX group costs nearly one dollar more per gallon than regular
gasoline. Therefore, EPA and DOE are incorrect to calculate ethanol’s or methanol’s fuel
equivalency solely on the basis of BTU content, since upstream fuel consumption and
accompanying pollution increases are relevant factors along with the increased efficiency
allowed by the high octane of ethanol, methanol, and CNG.

These factors suggest how EPA can avoid the impermissible side effect of this
rulemaking that will increase traditional and life endangering PM pollution as the price for
reducing CO,. Rather than relying on the uncertain possibility of finalizing a future
rulemaking to impose tailpipe PM restrictions, which may not in fact eliminate the
secondary atmospheric reactions that cause most fine particle harm, EPA should use fuel

34 See California Air Resources Board, LEV III PM Technical Support Document: Development of Particulate Matter
Mass Standards for Future Light-Duty Vehicles, Appendix P, p. P-52 (Dec. 7, 2011).

35 See Maximilian Auffhammer & Ryan Kellogg, Clearing the Air? The Effects of Gasoline Content Regulation on Air
Quality, 101 Am. Econ. Rev. 2687, 2719-20 (2011).
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efficiency concerns that ARE the subject of this proposal to solve this problem. This would
involve the obvious step of reducing the most carbon intensive fuel components—
aromatics—which would have positive outcome of reducing CO,, eliminating the
impermissible traditional pollutant increases, and providing needed octane, all at the same
time. This could and should be done in this proceeding, which, as discussed above, needs in
any event to make available the statutory incentives for the non-petroleum alternatives
(which are also substitutes for toxic aromatics and the key to increasing clean octane—a
necessary precursor to innovation in fuel-efficient internal combustion).

In all of issues noted herein, EPA’s proposal raises not merely questions of law but
also fundamental questions of regulatory costs and benefits. By undermining NHTSA’s
incentives for CNG and alternative fuels, EPA will increase pollution. By requiring auto
companies to reduce carbon output, EPA will exacerbate non-GHG pollution, both through
the “rebound effect” and through the promotion of advanced engine technologies (such as
direct injection) that increase pollution when not paired with cleaner, higher-octane fuel. As
EPA itself noted in the DRIA (at p. 6-32), an accurate and thorough consideration of all
costs and benefits is critically important to ensure that the agencies’ new standards will
promote public health, not harm it. Accordingly, EPA and NHTSA must revisit their cost-
benefit analyses, to account for each of those adverse effects of EPA's standards.

In sum, the Agencies are ignoring very significant avenues for improving traditional
air quality, lowering CO,, and encouraging efficiency gains through fuel reformulation.
These avenues would promote clean domestic alternatives to oil. This opportunity should
not be lost or put off to another unconnected rulemaking of uncertain outcome.™

Sincerely,

/s/ C. Boyden Gray
Boyden Gray & Associates
1627 I Street NW, Suite 950
Washington, DC 20006

(202) 955-0620
(202) 955-0621 (fax)

Email to
adam(@boydengrayassociates.com

% Tt is apparent, for example, that the stakeholders to this rulemaking have all agreed not to contest the fuel
rule in court. But there is no such agreement with respect to the Tier III rulemaking.
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Comments to EPA — NHTSA Technical Assessment Report by the Urban Air Initiative, Governors’
Biofuels Coalition, Nebraska Ethanol Board, and Clean Fuels Development Coalition

The responders appreciate this opportunity to comment on the draft Technical Assessment Report (TAR)
on the Midterm Evaluation of Light-Duty Vehicle Greenhouse Gas Emission Standards and Corporate
Average Fuels Economy Standards for Model Years 2022 — 2025,! prepared by the U.S. Environmental
Protection Agency (EPA), the National Highway Traffic Safety Administration (NHTSA), and the
California Air Resources Board (CARB). The draft TAR states that “the MTE will be a collaborative, data-
driven, and transparent process and must entail a holistic assessment of all the factors considered in the
initial standards setting”.?

About the Urban Air Initiative (UAI).

The Urban Air Initiative is a non-profit entity dedicated to research and education in the area of fuel
quality and its relationship to mobile source emissions, especially in urban areas. The climate and public
health impacts of mobile source (traffic) pollution —in the U.S. and globally —are of great importance to
policymakers, industries, and the billions of people that are regularly exposed to harmful pollutants in
their homes, schools, and vehicles. Among the most vulnerable are infants and children. The UAI
believes that protecting our children’s health and well-being is the most important investment society can
make to build a better future.

About the Governors’ Biofuels Coalition (GBC).

The Governors’ Biofuels Coalition is a group of twenty-one (21)of the nation’s governors who believe that
increasing the use of clean-burning biofuels can decrease the nation’s dependence on imported energy
resources, improve public health and the environment, and stimulate the state economies.

The Nebraska Ethanol Board (NEB) is a state agency supporting ethanol production and use in
Nebraska and the development of markets nationwide. NEB Board members and staff have been directly

involved in major legislative and regulatory actions since 1970.

The Clean Fuels Development Coalition (CFDC) is a non-profit organization now in its 25th year of
continuous operation and has a broad based membership from the ethanol, automotive, agriculture,

technology, and engineering industries.

Both the NEB and CFDC have significant experience and expertise in issues relating to fuels,
emissions, and related fields having served on the Clean Air Act advisory Committee, the EPA Blue
Ribbon Panel on Oxygenates, the Renewable Fuel Standard Advisory Group, and dozens of similar

boards and advisory groups.

Summary of Comments. The responders respectfully urge the agencies to adopt the recommendation of
the National Research Council (NRC), and “determine how to implement an increase in the minimum octane

11EPA, Midterm Evaluation of Light-Duty Vehicle Greenhouse Gas Emission Standards and Corporate
Average Fuel Economy Standards for Model Years 2022-2025, Draft Technical Assessment Report (2016)
(Draft TAR).The draft TAR, at more than 1,200 pages, can be found at
https://www3.epa.gov/otaq/climate/documents/mte/420d16900.pdf

2Ibid., p. ES-1.
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level so that manufacturers would broadly offer engines with significantly increased compression ratios for further
reductions in fuel consumption.” Encouraging the widespread availability of higher octane gasoline in
advanced, high compression engines is justified for the following reasons:

1. Once all upstream and downstream emissions factors are properly considered, it would shrink
the carbon footprint of the U.S. transportation sector to levels equivalent to, or smaller than, that
which is achievable by electric vehicles (EVs).

2. It would substantially benefit the nation’s economy, environment, and energy security, and
would save consumers and auto manufacturers billions of dollars over the life of this rulemaking.

3. It would be the most cost effective option for complying with tightening fuel efficiency and
carbon reduction standards.

4. An orderly transition to higher octane gasoline could be done over the near- to mid-term with
minimal disruption, and would provide significant economic and environmental benefit while
the gradual transition to EVs (including hybrid EVs) takes place over the longer term. In the
longer term, advanced vehicle technologies—such as Nissan’s Solid Oxide Fuel Cell —could
utilize the biofuels as feedstock for hydrogen generation.*

5. It would substantially reduce harmful emissions of carbon-related co-pollutants that are
predominant precursors of urban ground level ozone, particle-borne toxics, and black and brown
carbon, and would save taxpayers and businesses billions of dollars in reduced health care costs.

6. It would help the agencies comply with cost-benefit analysis requirements imposed by the Office
of Management and Budget.

7. It would be consistent with recommendations made by the U.S. Department of Energy and its
national laboratories, whose recent studies have endorsed the widespread use of High Octane
Fuels (HOFs).

8. It would be consistent with the 1990 Clean Air Act Amendments, which required EPA to replace
“dirty octane” components with “clean octane” components to the greatest extent achievable as
technologies present themselves.

Higher octane gasoline has been a top priority of auto manufacturers and fuel producers for the past
100 years. A recent paper by Oak Ridge National Laboratory (ORNL) fuel experts traced the 100 year
evolution of gasoline octane number and spark-ignition engines.> They noted that “...historically fuel
octane number has been an enabler for increases in fuel economy or performance through engine
compression; however, since the mid-1970s fuel octane number has remained stagnant.” ¢ However, the
authors state that “-with the looming emphasis on unprecedented increases to fuel economy in the
current CO2 age, it is hard to argue that the current stagnant fuel octane number can be sustainable over
the long term. Therefore, increasing fuel octane number offers significant motivation to achieve fuel
economy and CO2 targets, which continue to be of primary concern”.’”

The ORNL study makes it clear that the agencies overlooked an important means of improving fuel
efficiency when they failed to include higher octane gasoline in the draft TAR list of options.

3 National Academy of Sciences, National Research Council to the National Academies, “Cost,
Effectiveness and Deployment of Fuel Economy Technologies for Light-Duty Vehicles”, June 2015.

+ “Nissan’s Game Changer, the Bio-Electric Car”, Canadian Report on Fuel Ethanol, Vol. 6, Number 5,
September 14, 2016.

5 Splitter et al., “A Historical Analysis of the Co-evolution of Gasoline Octane Number and Spark-Ignition
Engines”, Frontiers in Mechanical Engineering, January 2016, Volume 1, Article 16.

¢ Ibid, p. 2.

7Ibid., p. 11.
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“...increasing fuel octane number alone from intermediate ethanol blends provides a pathway for
improved engine efficiency”s. Henry Ford and GM scientists proposed (and patented) E30 — E50 blends
as early as 1923, and warned about the health dangers of tetraethyl lead (TEL) and benzene/aromatic
hydrocarbon alternatives. In May 1925, the U.S. Surgeon General suspended the use of TEL in gasoline
due to the mounting evidence of serious health problems. However, Rockefeller and Standard Oil
prevailed, and Prohibition and the oil industry’s anti-competitive practices took ethanol out of the octane
picture.

Fifty years later, lead’s devastating effects were impossible to ignore, and the newly-formed EPA began
to phase out its use in gasoline. The transition from leaded to unleaded gasoline took nearly twenty
years. In the 1990 Clean Air Act Amendments (1990 CAAA), Congress finished the job by banning TEL
from gasoline. Not wanting to repeat the same mistake with benzene, Congress inserted mandatory
provisions that required EPA to ensure that carcinogenic aromatic hydrocarbons were reduced to the

greatest achievable extent “as technologies presented themselves.”?

Inexplicably, for the past 25 years, EPA has not shown any interest in enforcing these mandatory
provisions of the Clean Air Act. In fact, in a 2013 presentation, EPA’s Director of Fuel Quality said that

“Octane historically has had little or no effect on criteria pollutants or air toxics, but could affect GHG emissions”. 10

However, if one were to substitute “The petroleum-derived octane-enhancing components of gasoline”
for “Octane,” that statement would be insupportable. Clearly, benzene and its aromatic hydrocarbon
counterparts have had, and continue to have, enormous effects on criteria pollutants, air toxics, and
carbon emissions. The Health Effects Institute (HEI) reported that “aromatics represent one of the
heaviest fractions in gasoline...The aromatic content of gasoline has a direct effect on tailpipe carbon
dioxide emissions. The EPEFE study demonstrated a linear relationship between CO2 emissions and
aromatic content. A reduction of aromatics from 50% to 20% was found to decrease CO2 emissions by
5%.”11 The report also noted that “about 50% of the benzene produced in the exhaust is the result of
decomposition of aromatic hydrocarbons in the fuel...Reducing the aromatic content of gasoline also
contributes to the reduction of NOx.”12

In the 2012 GHG - CAFE rule, and again in the 2014 Tier 3 rule, EPA requested comment on whether it
should approve the use of mid-level ethanol high octane blends like E30 in order to improve fuel

8 Ibid., p. 14.

? See the1990 CAA conference report debate on the Senate floor: “Aromatic compounds include benzene,
toluene, and xylene. All three are air toxics listed in Title III of the bill... Aromatics have a higher carbon
content than the rest of gasoline, so gasoline high in aromatics contributes more to global warming.”
“Aromatics... have been used to replace the octane that was lost as a result of the lead phase down.
Oxygenated fuels could be used in lieu of the aromatics to provide the octane.” Congressional Record, Vol.
136, No. 150, October 27,, 1990, p. 16922

10 Paul Machiele, EPA Fuels Center Director, “Statutory and Regulatory Backdrop for Fuel Standards”,
January 28, 2013, slide 13.

11 Health Effects Institute, Panel on the Health Effects of Traffic-Related Air Pollution, “Appendix B. Fuel
Composition Changes Related to Emission Controls” in Special Report 17, Traffic-Related Air Pollution:
A Critical Review of the Literature on Emissions, Exposure, and Health Effects, p. 3, Chapter 2. Emissions
from Motor Vehicles. 2010.

121bid., pp. 3-4.
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efficiency and reduce tailpipe carbon emissions. Regrettably, in both cases, EPA did nothing in the final
rules to encourage the use of such fuels.

The TAR (and Mid-Term Evaluation (MTE) which it will inform) will have an enormous impact upon
the nation’s economy, environment, and energy security. The TAR provides the technical underpinning
for a final rulemaking that will have enormous impacts on the nation’s economy, environment, and
energy security. Improving fuel efficiency and reducing the carbon footprint of the U.S. light duty
fleet—and the fuels that power it—will impact tens of billions, perhaps trillions, of dollars in capital
investment, consumer purchases of vehicles and fuel, and related economic activity over the life of the
MTE rule. Making the wrong decisions about the composition of hundreds of billions of gallons of
gasoline that will power hundreds of millions of internal combustion engines (ICEs) will adversely affect
job creation, substantially increase U.S. oil imports, and cost the nation billions of dollars each year in
premature mortalities and lost productivity caused by avoidable carbon and gasoline-related tailpipe
emissions. Consistent with recent Executive Orders and regulatory precedents, the Office of
Management and Budget (OMB) should require EPA and NHTSA to undertake a comprehensive cost-
benefit analysis before the MTE is finalized in June 2018.

The TAR’s glaring omission: higher gasoline octane. One of the most striking things about the TAR is
not what it contains, but what it excludes. Except for several fleeting references, the 1,000+ page
document that is supposed to guide the agencies’ Mid-Term Evaluation (MTE) of the 2012 GHG — CAFE
rule made no mention of the importance of high octane, low carbon (HOLC) fuels for improving fuel
efficiency and reducing carbon emissions from light-duty vehicles (LDVs).

In the Executive Summary, the agencies say that they “discuss infrastructure for ethanol (E-85) flex-fueled
vehicles and natural gas vehicles. The agencies’ assessment is that, as we concluded in the 2012 rule, high
penetration levels of alternative fueled vehicles will not be needed to meet the MY 2025 standards...”.1
Of course, this entirely misses the point about the importance of HOLC mid-level ethanol blends that can
benefit both today’s legacy vehicles, as well as EXX-optimized LDVs that manufacturers can make
available at little, if any, incremental cost and relatively short lead-times, compared to the electrification
options.

In fact, a growing number of experts contend that higher octane fuels can be used by the existing, legacy
fleet. Recently, BMW-owned MINI Cooper recommended that its owners use 93 AKI octane with E25.
The BMW X-1 SUV has followed suit. A BMW spokesman said that the vehicles will be available in the
U.S. and Canada, and that the move was made “due to the increasingly strengthened requirements for
fuel economy”. He added that “It is Mini’s intention that all new models will be E25 compatible.” 14

Some automotive experts suggest that “if all current fleet vehicles were recertified and re-flashed for
premium certification fuel, a 0.5-2.5% increase in fuel economy might be possible”.!> Similar fuel
economy results were recently reported by the Glacial Lakes Energy (GLE) E30 Challenge. Even without
re-flashing, 50 standard (non-flex fuel) vehicles were carefully monitored with performance data logging

13 See supra note 1, p. ES-5.

14 “Mini Cooper Shares E25 Know-How with BMW”, Canadian Report on Fuel Ethanol, Vol. 6, No. 5,
September 14, 2016.

15 See supra note 5, p. 13, citing Leone et al., “The effect of compression ratio, fuel octane rating, and
ethanol content on spark-ignition engine efficiency”, Environmental Science & techno9logy, August 3,
2015, Volume 49, 10778-10789.
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devices supervised by certified professionals. Owners reported better power and performance, and no
complaints were registered.

At p. 5-42 of the draft TAR, the agencies referenced the DOE’s Co-Optima program, which is evaluating
“fuel and engine R & D and deployment assessment. They correctly note the promise of improved fuels:
“By using low-carbon fuels, such as biofuels, GHGs and petroleum consumption can be further reduced”.
However, EPA states that these options will not be explored until “2026 and beyond”. The responders
believe there is no reason for the agencies to delay taking advantage of the many benefits higher octane
gasoline can bring to motorists, automakers, and the nation.

Automakers, U.S. Department of Energy and its national labs, and the National Research Council
recommend higher octane gasoline. Automakers have pleaded with EPA for years to remove its barriers
to higher octane gasoline (e.g., 93-94 AKI octane, vs. today’s 87 AKI), to no avail.

According to the Alliance of Automotive Manufacturers and other experts, the agencies must treat fuels
and vehicles as equally important components of a synergistic, tightly integrated system if they are “to
achieve the lowest technologically and economically feasible emissions targets”.1¢

Auto manufacturers were particularly emphatic about the need for higher octane gasoline in their Tier 3
comments, filed on July 1, 2013).77 For more details on the manufacturers’ comments, please see
Appendix A.

Gasoline-powered internal combustion engines will dominate. One area in which most everyone
seems to agree is that widespread electrification of the U.S. LDV fleet is a long way off. The draft TAR
states that “Advanced gasoline vehicle technologies will continue to be the predominant technologies,
with modest levels of strong hybridization and very low levels of full electrification (plug-in vehicles)
needed to meet the standards”.!8

The National Research Council (NRC) predicts that in 2025, 98% of the U.S. fleet would still be internal
combustion engines (ICEs) powered by gasoline, and that such vehicles will dominate the U.S. fleet for
decades.” In the TAR, the agencies agreed that to comply with tighter standards, automakers will have
to rely upon advanced engines and powertrain technologies —such as turbocharging, higher
compression, and direct injection —and downsize their vehicles. In fact, DOE’s Energy Information

16 See Letter from Mitch Bainwol, Alliance of Automobile Manufacturers, to EPA Administrator Lisa
Jackson, Re: Changes to U.S. Retail Gasoline, October 6, 2011. “...[T]o help achieve future requirements
for the reduction of greenhouse gas emissions, we also recommend increasing the minimum market
gasoline octane rating, commensurate with increased use of ethanol. Adding ethanol to gasoline
increases its octane rating. To attain necessary octane levels, it is important that refiners not be permitted
to reduce base gasoline octane ratings in light of the additional octane contribution from higher ethanol.”
Ibid.

17 See, e.g., Cynthia Williams, Ford Motor Company, Comments on Proposed Tier 3 Rule, EPA-HQ-OAR-
2011-0135-4349 (July 1, 2013) [“strongly recommending that EPA pursue regulations...to facilitate the
introduction of higher octane rating market fuels”, noting that they “offer the potential for the
introduction of more efficient vehicles”.

18 See supra notel, p. ES-2.

19 See supra note2, Chapter 2.
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Administration (EIA) recently projected that by 2025, 83.3% of all U.S. LDVs will be turbocharged.?
Turbocharging increases cylinder pressure and compression, and the EIA says that future vehicles will
require higher octane gasoline to prevent premature combustion of the fuel (knocking), which can
damage the engine.

EPA prevented NHTSA from modeling higher octane gasoline. Interestingly, NHTSA’s engine
simulation modeling (Chapter 5 of the Draft TAR) relied upon 93 AKI fuel —“(R+M)/2” —for
turbocharged engines.?!

“All the turbocharged direct injection engines described below have been developed using 93 octane
[AKI]. NHTSA understands that using such fuel might lead to overestimating the effectiveness of the
technology, especially for high BMEP engines. While the engine maps will be updated to represent
regular grade octane gasoline, NHTSA does not expect significant effectiveness change on the standard
driving cycles as the engines operate at lower loads.”?

[Since engine knock happens at high load (a regular occurrence in the real world), NHTSA’s expectation
about adequate performance at lower loads is not particularly reassuring.]

After EPA and NHTSA conducted their “largely independent” analysis, NHTSA had concluded that
higher octane should be part of the solution. After consulting with EPA, they reversed course and only
considered regular grade 87 AKI octane gasoline. “NHTSA will ensure that all future engine model
development is performed with regular grade octane gasoline.”?.

This suggests that NHTSA knows that EPA’s 87 AKI octane restriction misses a major opportunity for
increased efficiency.

NRC study recommended higher octane gasoline. This belief is further reinforced by the NHTSA-
commissioned NRC study, which the TAR described as “a significant study informing the agencies’
analysis...which the agencies discuss throughout this document” 2 NHTSA commissioned the NRC
study (NRC is an operating arm of the National Academy of Sciences) to assess the 2012 GHG — CAFE
rule’s assumptions. The 600-page report, Cost, Effectiveness and Deployment of Fuel Economy Technologies for
Light-Duty Vehicles,? reviewed whether the work done by NHTSA and EPA to evaluate the 2012
standards—and their underlying assumptions—is still appropriate based upon new data and changes
that have occurred over the past five years.

As explained in more detail in Appendix B, one thing the agencies do not say about the NRC study is the
serious concerns it expressed about EPA’s opposition to higher octane gasoline. Throughout its
comprehensive analysis, NRC experts pointed out why higher octane fuels are important if the goal is to

improve fuel efficiency and reduce carbon emissions. In fact, in its conclusions, the NRC recommended

2 U.S. Energy Information Administration, “Engine design trends lead to increased demand for higher-
octane gasoline”, April 6, 2016.

21 Ibid., p. 5-504.

2 Ibid., p. 5-509.

2 Ibid., p. 5-512.

2 Ibid., p. ES-3.

25 Supra note 3.
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that EPA and NHTSA determine how best to increase the minimum octane rating of U.S. gasoline.
[Emphasis added]

“Recommendation 2.3 (High Octane Gasoline)

EPA and NHTSA should investigate the overall well-to-wheels CAFE and GHG effectiveness of increasing
the minimum octane level and, if it is effective, determine how to implement an increase in the minimum
octane level so that manufacturers would broadly offer engines with significantly increased compression
ratios for further reductions in fuel consumption.”

Best Available Science confirms high octane ethanol qualifies as a low carbon fuel. The responders
respectfully urge EPA and NHTSA to adopt NRC’s recommendation, and perform an in-depth well-to-
wheels analysis of the effects of using HOLC fuels to increase the minimum octane level of U.S. gasoline.
A vast amount of new science is available to update EPA’s outdated lifecycle carbon emissions models
for corn ethanol compared to the baseline gasoline carbon intensity. If all upstream and downstream
emissions from electricity generation, battery manufacture, etc. are properly accounted for, and compared
to corn ethanol’s upstream and downstream emissions, mid-level ethanol blend HOLC fuels do as well,
or better, than EVs from a carbon footprint standpoint.2

A recent study by Argonne National Laboratory (ANL) found that E40 blends using corn ethanol could
reduce well-to-wheel GHG emissions by 18%, and that corn stover ethanol would provide a 32% GHG
reduction.?” These are impressive results, but they will only get better:

ANL has not yet incorporated the considerable carbon sequestration benefits provided by today’s high-
yield corn acres, especially that which occurs below ground. ANL’s comprehensive evaluation of deep
soil carbon sequestration studies concluded that modern high-yield corn acres sequester nearly two tons
of COz per acre.?s Please see a more detailed discussion of this critically important issue in Appendix C.

For additional validation, the responders also ask that the agencies give careful consideration to the
updated science that was recently submitted to the EPA by Urban Air Initiative, Energy Future Coalition,
Governors’ Biofuels Coalition, et al. The Lifecycle Request for Correction can be found on the EPA
website: https://www.epa.gov/quality/epa-information-quality-guidelines-requests-correction-and-

requests-reconsideration#16004

2 According to a 2012 CBO report, “[c]ompared with an average-fuel-economy conventional vehicle, an
electric vehicle of similar size and performance will have about 35 percent lower life-cycle emissions,
assuming that the power plants that produce the vehicle’s electricity emit greenhouse gases at a rate
equal to the national average for the electricity sector.” CBO, Effects of Federal Tax Credits for the

Purchase of Electric Vehicles, January 2012, p. 18.

¥ Han et al., “Well-to-Wheels Greenhouse Gas Emissions Analysis of High-Octane Fuels with Various
Market Shares and Ethanol Blending Levels”, ANL/ESD-15/10, July 14, 2015.

%8 Qin et al., Argonne National Laboratory, “Soil carbon sequestration and land use change associated
with biofuel production: empirical evidence”, GBC Bioenergy (2015), doio: 10.1111/gcbb.12237. p. 8.
[Conversion factors: 1.18 tons of carbon per hectare = .53 U.S. tons per acre of carbon = 1.93 tons of CO2
per acre.]
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TAR findings seem to defy the reality of U.S. gasoline consumption trends. The U.S. Energy
Information Administration projects that in 2016 the U.S. will consume approximately 140 billion gallons
of gasoline, which will emit the CO:z equivalent of slightly more than 1 billion metric tons per year. EPA’s
target is for the average light-duty vehicle (LDV) to emit only 163 grams per mile of CO2 by 2025. Since
conventional gasoline (non-HOLC fuels) emits approximately 8,890 grams of CO2 per gallon equivalent,
this means that the U.S. would have to reduce gasoline consumption by almost half in less than ten

years.

The data shows this is unlikely. The EIA reports that motorists are demanding more gasoline, not

less. EIA predicts 9.3 million bpd next year = 143 billion gallons per year (GPY) of gasoline.?

In 2011 - 2012, when EPA initially proposed its targets, it was believed that pure electric vehicles and
hybrids would account for an increasingly larger share of the LDV fleet. The AAM'’s recent analysis of
the agencies” assumptions concludes that “up to 47% of the U.S. LDV fleet would have to be as efficient as
modern hybrids” by 2025.%

The Alliance of Automotive Manufacturers (AAM) fact sheet points out that the U.S. LDV fleet showed a
23% actual improvement in CAFE performance over the 2005-2014 model years, but that the agencies’
required improvement over the 2012-2025 model years will require a 66.7% improvement.?' Unless the
agencies encourage the widespread availability of higher octane fuels, UAI believes such aggressive
targets are unlikely to be achieved. In addition to falling short of important environmental and health
goals, failure to include HOLC fuels in the final MTE package could inflict substantial economic harm on
the U.S. economy and labor force.

The agencies should provide manufacturers a commercially realistic pathway to avail themselves of
the most cost effective, timely, and commercially feasible compliance tool: higher octane gasoline. If
manufacturers are to successfully comply with tightening fuel efficiency and carbon standards, the
gasoline that powers their ICEs must be improved. The U.S. Department of Energy (DOE) and its
national labs—Oak Ridge National Lab (ORNL), Argonne National Lab (ANL), and the National
Renewable Energy Lab (NREL)—have all advocated the widespread use of High Octane Fuels (HOFs),
specifically HOFs which contain 25 — 40% ethanol.®? The Energy Information Administration (EIA)

2 http://www.eia.gov/forecasts/steo/report/us oil.cfm

% Alliance of Automotive Manufacturers, “Light-Duty Vehicle CAFE and GHG Standards: Key
Considerations for the Mid-Term Evaluation”, August 20-16, p. 10. “EPA projected in 2012 that 2025
compliance would not require significant hybridization or electrification of the fleet. However, that
projection seems to reflect a leap of faith, in further Internal Combustion Engine (ICE) improvements,
that goes beyond current technological realities. Even if gasoline or diesel engines significantly improve
between now and 2025, those powertrains must become as fuel efficient or more efficient than current
hybrid electric vehicles in one to two design cycles (i.e., 5-10 years). Such a conclusion is not
realistic...One scenario...modeled shows that up to 47 percent of all cars must be HEVs to meet the
existing 2025 targets.” Ibid., -p. 8.

31 Alliance of Automotive Manufacturers, “Light-Duty Vehicle CAFE and GHG Standards: Key
Considerations for the Mid-Term Evaluation”, August 2016, p.6.

3 Oak Ridge National Laboratory, Summary of High-Octane Mid-Level Ethanol Blends Study, July 2016,
at http://info.ornl.gov/sites/publications/Files/Pub61169.pdf
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recently projected that by 2025, 83.3% of U.S. LDVs will be turbocharged, and will require higher octane
gasoline for optimum performance.?

Both EPA and CARB have recently acknowledged the importance of higher octane fuels. EPA and
CARB have admitted that increasing minimum octane ratings could facilitate OEM compliance with the
GHG - CAFE rule, and that EPA has the authority to encourage the use of higher octane gasoline.
“[Octane] will have to be part of the conversation,” said Mike McCarthy, CARB’s chief technology officer.
“I think it has to be on the table,” he said at Traverse City .However, EPA says that it does not plan to
initiate such a proceeding until after 2025, and that it will be another ten years after that before final

action could be taken.34

Unfortunately, while EPA unnecessarily waits another twenty or more years, literally trillions of miles
will be driven by ICEs powered by gasoline, with all of the unnecessary carbon and related toxic
emissions that could have otherwise been avoided if EPA were to improve gasoline quality in an orderly

and timely manner.

The draft TAR cites “extensive state-of-the-art research projects by experts at the EPA National Vehicle
and Fuel Emissions Laboratory (NVFEL)”.35 Paradoxically, NVFEL experts have been attempting to
patent higher octane EXX blends since 2008, thus far without success.® Regrettably, the draft TAR makes
no mention of this research. UAI respectfully urges the agencies to acknowledge the work NVFEL has
done in this area in the final TAR. If nothing else, the effort to patent EXX blends indicates EPA’s

appreciation for the value of high octane, low carbon fuels containing ethanol.

EPA’s patent application reinforces the importance of HOLC fuels: “However, the preferred fuels in terms of
an overall business case may be E30 and/or M30. This is because, an engine of the present invention adapted to
combust E30 or M30 fuel shows a 10-12% increase in efficiency over a comparable gasoline engine...As a result, the
fuel would meet or outperform gasoline on a per gallon performance basis and would be acceptable for
consumers...while also, on a global policy level, significantly reducing the global demand for conventional

gasoline.”7

3 Green Car Congress, EIA: Trends in Downsized Engine Design Leading to Increased Demand for
Higher-Octane Gasoline, April 6, 2016, at http://www.greencarcongress.com/2016/04/20160406-eia.html
% Truett, Automotive News, “EPA signals it will start looking at mandating higher octane gasoline”,

August 23, 2016. http://www.autonews.com/article/20160823/BLOG06/160829969/epa-signals-it-will-

start-looking-at-mandating-higher-octane-gasoline.

% Supranotel, p. ES-3.

% Higher Efficiency Alcohol Fuel Engine Patent Application Number 200080230041, at
http://www.fags.org/patents/app/20080230041

7 Ibid. q 53.
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“In addition, in consideration of potential supply constraints in the use of ethanol from renewable feedstocks to

displace part of the demand for petroleum in transportation, the use of E30 would allow a more readily achievable

quantity of ethanol from such feedstocks for widespread use as a long-term sustainable option than E85.738

Supplementary material:

1. The US transportation sector has eclipsed electricity as the largest source of greenhouse gases.

http://www.vox.com/2016/6/13/11911798/emissions-electricity-versus-transportation.

“We’ve certainly been trying to get transport emissions down: Over the past decade, the
United States has been using more corn-based ethanol instead of gasoline in its cars. But
ethanol is currently stuck at around 10 percent of the gasoline supply — a contentious
issue known as the "blend wall"( http://www.vox.com/2014/11/21/7259885/the-fightover-
ethanol-and-the-epa-explained).”

The U.S. light-duty vehicle fleet —approximately 250 million cars and light-duty trucks—
is predominantly gasoline-powered (now 90% gasoline and 10% ethanol, E10).

2. Internal combustion, spark ignition engines (ICEs) powered by gasoline and other liquid fuels
will dominate the marketplace for decades to come.

The EPA/NHTSA projected compliance demonstration path for the industry fleet as a
whole, shown in Table 2.1, indicates that SI engines are projected to be used in 98 percent
of the 2025 MY fleet, with 2 percent projected to be battery electric vehicles.

The International Energy Agency projects that in 2040, 95% of the world’s vehicles will
still be powered by gasoline and other liquid fuels.

Consumers turn over their vehicles slowly, and electric vehicle sales are projected to
account for smaller percentages of total vehicle sales in the U.S. for many years.

3. To facilitate cost effective compliance, regulators must ensure that improved fuel quality

complements advanced vehicle technology to maximize fuel economy and carbon reductions.

The National Research Council’s 2015 study emphasized that the development of fuels
and vehicle technology must be treated as a system.

“EPA has long recognized that vehicle technology and the fuel employed with that
technology need to work in concert as an integrated ‘system’ so that vehicles can operate
efficiently and achieve the lowest technologically and economically feasible emissions
targets.” [Alliance of Automobile Manufactures to EPA Administrator Jackson, October
6, 2011]

That same letter called upon EPA to increase minimum octane ratings for U.S. gasoline,
and to encourage the use of higher volumes of high-octane ethanol.

4. Octane is the single most important fuel property in maximizing the efficiency and performance

of an internal combustion engine.

“Octane is the single most important property of gasoline when determining engine
design.” - Mercedes Benz in comments to the Tier 3 rulemaking, July 1, 2013

Oak Ridge National Lab scientists have identified octane as a key pillar of engine
efficiency, CAFE compliance, and carbon reduction technologies as ICEs will dominate
the U.S. light-duty fleet for the foreseeable future (2016 Splitter et al.)

Oak Ridge found that if ethanol were used to boost gasoline octane instead of poisonous
tetraethyl lead (as Henry Ford recommended in 1920), E25 (25% ethanol/75% gasoline)
would have yielded a super-premium 95 AKI gasoline, eight octane numbers higher than

38 Ibid., q 54.
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today’s unleaded regular grade.

DOE Assistant Secretary for Transportation Rueben Sarkar mentioned E25 — E40 blends
as top priorities for the Department in its 2015 Quadrennial Technology Review, p.

285: “Currently, the only renewable high-octane fuel available at large scale is ethanol, which
makes up 10% of gasoline sold by volume. Increasing this percentage of ethanol can dramatically
increase the octane rating of the finished gasoline/ethanol fuel blend, with most of the benefit being
around 25 — 40% ethanol by volume.”

5. A 2015 NHTSA-commissioned National Research Council (National Academies of Science) study
recommended higher gasoline octane levels.

NRC’s experts repeatedly pointed out the need for higher octane fuels if the goal is to
improve fuel efficiency and reduce carbon emissions. In fact, the NRC recommended
that EPA and NHTSA determine how best to increase the minimum octane rating of U.S.
gasoline.

“Recommendation 2.3 (High Octane Gasoline).

EPA and NHTSA should investigate the overall well-to-wheels CAFE and GHG effectiveness of
increasing the minimum octane level and, if it is effective, determine how to implement an
increase in the minimum octane level so that manufacturers would broadly offer engines with
significantly increased compression ratios for further reductions in fuel consumption.”

The NRC warned that failure to provide auto manufacturers with significantly higher
octane gasoline (e.g., 100 RON) would interfere with, and likely reverse, attainment of
stricter fuel efficiency and carbon reduction standards in the out-years.

Nevertheless, EPA’s “ground rules” required NRC to assume that auto manufacturers’
advanced engines must use today’s 87 AKI (91 RON) gasoline.

6. HOLC fuels would help automakers comply with fuel economy and carbon reductions in a cost
effective and timely manner.
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“Higher octane is necessary for better engine efficiency,” said GM’s Nicholson. “It is a
proven low-cost enabler to lower CO2. 100 RON fuel is the right fuel for the 2020-25
timeframe.” http://www.governorsbiofuelscoalition.org/?p=16924

“One pathway to improved vehicle efficiency and lower GHG emissions is to increase
the engine compression ratio (CR)...Since ethanol has a higher octane number than
gasoline, a mid-level gasoline-ethanol blend will allow the engine to be designed with a
higher CR. Ethanol’s higher heat of vaporization...and its high octane number...can
increase engine efficiency.” General Motors Tier 3 comments, July 1, 2013

In the Tier 3 rule, most auto manufacturers urged EPA to raise gasoline’s minimum
octane standard by encouraging higher level blends of high octane ethanol (see
Appendix A).

A 2015 study by Ford and GM scientists (Leone et al.) found that E30 blends used in
downsized and higher compression engines could improve fuel efficiency by 7% and
reduce tailpipe carbon emissions by 7%.

A recent study by scientists at Oak Ridge National Laboratory (ORNL) confirmed mid-
level ethanol blends’ many advantages as a high-octane fuel for high performance spark
ignition engines. The ORNL concluded that “midlevel ethanol blends—such as E30” are
“the enabling technology” for “near-term increases in vehicle efficiency and reductions

in COg," such that they “could enable simultaneous compliance with RFS II and CAFE”


http://www.governorsbiofuelscoalition.org/?p=16924

and even “set the sustainable transportation trajectory to extend beyond the
requirements set by RFS II and CAFE legislation.”
e MIT and Argonne National Lab scientists have also reported major benefits and cost
savings from the use of HOLC fuels.
7. EPA has acknowledged that EXX fuels can help to advance CAFE/GHG objectives, and that it has

the authority to facilitate their use.

e Inits proposed Tier 3 rulemaking in 2013, EPA asked for comment on whether it should
allow the certification of higher octane fuels such as E30 to “help manufacturers who
wish to raise compression ratios to improve vehicle efficiency as a step toward
complying with [EPA’s greenhouse gas and fuel efficiency] standards”.

e EPA acknowledged that certifying E30 blends would “enhance the environmental
performance of ethanol as a transportation fuel by using it to enable more fuel efficient
engines.” Tier 3 Rule, 79 Fed. Reg. at 23528-29.

e Paul Machiele, director of fuel programs in EPA's Assessment and Standards Division in
Ann Arbor, MI, has publicly stated on numerous occasions that the agency has “broad
authority” under the air law to regulate fuels and fuel additives that can likely now
extend to octane, a component of fuel used to reduce engine knock, “since mandating

higher levels can improve efficiency and cut GHGs”.
8. Widespread use of HOLC fuels would yield significant GHG and health-related co-benefits.

o Inthe draft TAR, the agencies noted that “The state/local governments want to ensure not
only the significant GHG reductions from these standards, but also the co-pollutant benefits
that come from reduced fuel consumption.”?

e Scientists have expressed increasing concern about the global warming impacts of black
carbon (BC), a so-called “short-lived climate forcing agent” which has a GWP (Global
Warming Potential) second only to carbon dioxide.#

e A primary precursor of urban BC emissions is gasoline aromatic hydrocarbons, which
are also used to boost octane ratings.

e The increased use of HOLC fuels for higher octane would have an environmental and
health “co-benefit” by simultaneously reducing both the BC emissions, in addition to the
associated air toxics. Studies by automakers and the California Air Resources Board
(CARB) confirm that use of HOLC fuels such as E30 would reduce BC and particulate-
borne toxics emissions by 45 — 85%, depending upon engine type.*!

e A recent University of California-Riverside study found that HOLC fuels could reduce
BC by up to 350% in direct injection engines, which are expected to dominate the U.S.
LDV fleet in coming years.

9. Comparisons of CBO and DOE national lab studies show that, from a lifecycle analysis
perspective, EXX vehicles are as good, or better, than EVs in reducing carbon emissions.

e A 2012 Congressional Budget Office study concluded that a typical EV would have a

¥ Supra at notel, p. 2-8.

4 California Air Resources Board, “Reducing Short-Lived Climate Pollutants in California, August 9,
2016. http://www.arb.ca.gov/cc/shortlived/shortlived.htm

4 Please see Urban Air Initiative comments to the California Air Resources Board “Proposed Short-Lived
Climate Pollutant Reduction Strategy”, May 26, 2016.
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carbon footprint 35% lower than a typical gasoline-powered vehicle, factoring in the
upstream carbon emissions from the U.S. electricity sector.

New science from Argonne National Labs (ANL), the USDA, and soil scientists show that
high-yield corn acres have a heretofore unrecognized ability to sequester substantial
amounts of carbon.

Once this “carbon sink” data is combined with other advancements in agricultural
practices (e.g., nitrogen fertilizer management), HOLC fuels used in an optimized, high
compression ICE are predicted have the same, or lower, carbon footprint of an electric
vehicle.

As corn yields continue to increase, and technologies and practices continue to improve,
the carbon sequestration benefits will get better and better, and corn ethanol’s footprint
will shrink even further. Some experts predict that corn ethanol will soon be considered
a “zero carbon fuel” .42

An OMB cost-benefit analysis that used “best available science” would justify a major
role for HOLC fuels in the final Midterm Evaluation package.

For major rules like the Mid-Term Evaluation, Presidential Executive Orders require
OMB to conduct a thorough cost-benefit analysis, and to ensure that the agencies have
used “best available science” in their analyses.

In its GHG — CAFE rulemaking, EPA itself acknowledged that “it is important to
quantify environmental and health impacts associated with the proposed standard,
because a failure to adequately consider these ancillary co-pollutant impacts could lead
to an incorrect assessment of the net costs and benefits.”

Unfortunately, EPA has since then been silent on this question, and they have failed to
address the discrepancy in the draft TAR.

A 2014 Harvard study found that avoided social costs (from premature mortalities only,
with no consideration of morbidity, e.g., health costs) if HOLC fuels were used could
exceed $30 billion, which puts it on par with, or greater than, EPA’s proposed Clean
Power Plan. The additional petroleum reduction, and energy security benefits, would
bring multi-billions of dollars per year in benefits to the nation.

The encouragement of HOLC fuels as part of a final MTE package would be cost
effective, consumer friendly, timely (compared to waiting decades for the EVs to arrive),
and result in substantial carbon and related health co-benefits.

Experts from the DOE and its national labs, the National Research Council, the auto
manufacturers, and dozens of prestigious universities are on record confirming the value
of HOLC fuels. They should be an important part of the final TAR and the final MTE
package, and they deserve to play a central role in reducing the U.S. transportation
sector’s carbon footprint.

42 http://e360.vale.edu/mobile/feature.msp?id=2997

13| Page


http://e360.yale.edu/mobile/feature.msp?id=2997

Appendix A

Tier 3 Comments Synopsis
Automaker Stakeholder Group

Alliance of Automobile Manufacturers & Association of Global Automakers (Alliance & Global).

v

For the OEMs (original equipment manufacturers) to support a final Tier 3 rule, EPA must
ensure that test (certification) fuels reflect market fuels, and that uniformity must be established
between Federal EPA and California CARB rules. The OEMs are requesting “permanent mutual
reciprocity” between the two so they can design to a uniform 50 state set of specifications.
Throughout their comments, the OEMs remind EPA that fuels and vehicles are part of a
synergistic system. At footnote 34, the comments state: “As EPA further states, combined with
the fuel economy and greenhouse gas program, this rule would bring auto investment in the
vehicle emission reduction programs through 2025 to more than $216 billion —about 100 times
the investment that the oil industry is being asked to make under the NPRM.”

The OEMs were quite pointed in expressing their disappointment with the EPA. They
suggested that the Agency had assured them that they would address fuels issues (such as
octane and RVP) in either the GHG — CAFE rulemaking, or most certainly in the Tier 3 rule. The
comments urge EPA to do a “supplemental Tier 3 rule” to ensure that “proper fuels are widely
available”.

AAM - AGA note that higher octane fuels enable higher compression engines, which in turn
facilitate compliance with the new efficiency and carbon reduction requirements.

The comments strongly urge EPA to change the alternative fuels (especially higher ethanol
blends’) test fuel certification rules. In particular, the OEMs object to the E30 gating items, and
especially the requirement that the automakers should be responsible for ensuring widespread
market availability of E30 blends before EPA would establish an E30 certification standard.

The OEMs note that EPA promised to update the R-Factor many years ago, and provided data
to show why it should be increased to no less than 1.0. Alliance — Global go so far as to say that
EPA is “required to issue CAFE adjustments”.

Daimler Benz (Mercedes).

v Mercedes states that “Octane is the single most important property of gasoline when determining
engine design.”

v A mid-blend cert fuel “such as E25 is a key enabler for GHG reduction”.

v' Failure to increase the R-Factor to 1.0 will greatly reduce automakers’ acceptance of MLEBs.

v Mercedes’ comments were distinguished by two proposals for incenting both flex fuel vehicles
and increased production of ethanol. For the first, Mercedes proposes that EPA should provide a
“CO2 Burden Reduction Multiplier” to OEMs who manufacture vehicles capable of using “Tier 3
fuels” (MLEBs). For the second, Mercedes proposes a Producer Credit (either some form of tax
credit or RIN credit) to ethanol producers. Both of these should be phased out by MY2023, or
when the Tier 3 fuel retail market penetration reaches 90%.

Ford Motor.

v" Ford “strongly supports” the goal of higher octane MLEBs, but suggests that “further
development” is needed to determine the optimum blend level.

v

“Quandary of insufficient fuel infrastructure must also be addressed.”
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v" Ford stresses throughout that splash-blending of ethanol (as opposed to match-blending) is
imperative, and that the new test fuel should have a minimum of 91 AKI, whose octane then
increases proportionally as more ethanol is splash-blended to it.

v Ford states that “Introduction of an [MLEB] would allow for a faster introduction of more
efficient vehicle designs from Europe [which has higher octane fuels] with lower CO2 emissions
and increased efficiency that are designed to operate on 91 AKI market fuel without the need for
significant design changes.” Like Mercedes, Ford seems to be suggesting that global
harmonization of production platforms is possible with higher octane MLEBs.

v" Ford calls upon EPA to increase the R-factor to 1.0 at the “earliest possible date”.

General Motors (GM).

V' “GM supports the future of higher octane and higher ethanol content in order to provide a
pathway to improved vehicle efficiency and lower GHG emissions.”

v' With regard to EPA’s proposed E30 cert fuel gating items, GM notes that current alternative fuel
test rules are flawed, and cannot work in practice.

v" GM urges EPA to “support the progress toward cleaner vehicles by ensuring that the proper
fuels are widely available”. EPA must address the promised fuel quality issues in a
supplemental rulemaking if it does not do so in the final Tier 3 rule.

v" GM urges EPA to immediately increase the R-factor to 1.0.

v GM notes that Sec. 211(v) requires the EPA to submit an anti-backsliding report to Congress, and
that it is long overdue. GM urges EPA to complete its modeling work, and determine whether
“mitigation” steps are needed to address emissions effects from increased ethanol use.
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Appendix B

Excerpts from June 2015 National Research Council Study on EPA/NHTSA GHG - CAFE Rulemaking

“The EPA ‘ground rules’ stated that the engine should operate on 87 AKI (91 RON) fuel (see Fuel Octane
Issues section for a definition of AKI). Although the engine may operate on 87 AKI fuel the knock control
system likely would retard the spark timing from the best efficiency timing under more conditions than was
the case with the original EBDI engine. Even though the tendency to knock occurs at high loads,
controlling knock at these conditions is essential for engine integrity... Effective control of knock generally
requires a reduction in compression ratio, which would also have a detrimental effect on fuel consumption
under the CAFE driving cycle conditions. Based on the foregoing considerations, the committee
determined that reductions in compression ratio of turbocharged, downsized engines could be needed to
provide satisfactory operation on 87 AKI fuel.

Reduced Compression Ratio for 87 AKI (91 RON) Gasoline

“If U.S. regular gasoline instead of European “reqular” gasoline were used in the 24 bar BMEP
turbocharged, downsized engine, then approximately a 1 ratio reduction in compression ratio may be
required to avoid knocking at high load conditions, as described in Appendix |. This reduction in
compression ratio would result in up to a 1.5 percent loss in fuel consumption reduction effectiveness.”

“With the likely onset of knock within the CAFE drive cycles for turbocharged, downsized engines, spark
retard would be required to prevent knocking conditions. Spark retard to avoid knock was estimated to
result in an increase in fuel consumption of approximately a 6 percent at the high load conditions

susceptible to knock, as described in Appendix [.”

“These changes would result in higher engine speeds, which could increase fuel consumption by up to 6

percent during launch conditions.”

Limits of Downsizing - Octane Requirement

“

“Fuel octane requirements for high BMEEP engines remain a concern...

“One manufacturer plans to specify premium fuel for its turbocharged, downsized engines, since it found
that the use of cooled EGR is not adequate to facilitate operation on 91 RON fuel. “

“Some European manufacturers also specify premium fuel for turbocharged engines. Specifying premium
fuel for turbocharged downsized engines will raise the cost of operation for the consumer...

“However, a few manufacturers indicated that higher BMEP levels would require 100 RON gasoline,
which is not currently available in the United States. ”

Importance of Treating Vehicle Technology and Fuels as a System

“It has long been recognized that vehicle technology and fuels are a system. The Alliance of Automotive
Manufacturers (AAM) reiterated that the EPA Tier 3 emission standards must continue to treat vehicles
and fuels as a system (AAM 2013).
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o The2017-2025 CAFE standards will lead to further efforts to ensure compatibility of engines and fuels.
Some examples where engines and fuels will need to continue to be treated as systems include the
following:

o The possibility of E30 as a commercial fuel, as suggested by the option to use E30 as a certification fuel in
the Tier 3 standards, or the availability of higher octane gasolines, may facilitate the development of higher
compression ratio engines.”

Finding 2.9 (High Octane Gasoline)

o “Increasing octane from 87 AKI (91 RON) of regular grade gasoline to 91 AKI (95 RON) has the potential
to provide 3 to 5 percent reduction in fuel consumption for naturally aspirated engines if compression ratio
is increased by 2 ratios from today’s typical level, and possibly even greater reductions in fuel consumption
for turbocharged engines by allowing operation at higher boost pressures for further downsizing.”

o “If the octane of the current gasoline blend stock were to be retained at current levels by the refiners, the
increased ethanol content might provide the increase in octane level needed to facilitate higher compression
ratio engines. However, regular grade gasoline with a higher minimum octane level would need to be
widely available before manufacturers could broadly offer engines with significantly increased compression
ratios.”

e “EPA’s Tier 3 program, which changes the certification test fuel to E10 with octane representative of
today’s level of 91 RON (87 AKI), does not contemplate the above scenario. However, EPA’s Tier 3
program does allow manufacturers to use high-octane gasoline for testing vehicles that require premium if
they can demonstrate that such a fuel would be used by the operator.”

Recommendation 2.3 (High Octane Gasoline)

e  “EPA and NHTSA should investigate the overall well-to-wheels CAFE and GHG effectiveness of
increasing the minimum octane level and, if it is effective, determine how to implement an increase in the
minimum octane level so that manufacturers would broadly offer engines with significantly increased
compression ratios for further reductions in fuel consumption.”

http://aceee.org/blog/2015/06/2025-cafe-standards-under-microscope

17 |Page


http://aceee.org/blog/2015/06/2025-cafe-standards-under-microscope

Appendix C

The Evolving Assessment of Corn Ethanol’s Carbon Footprint: Corn Acres Sequester Substantial
Amounts of Carbon. New science confirms that high-yield corn acres are substantial carbon sinks,
sequestering nearly two tons of COzper acre per year. Scientists at the Argonne National Laboratory
evaluating upstream and downstream lifecycle carbon emissions of corn ethanol feed-stocks and
production facilities confirm that U.S. corn ethanol has a carbon footprint approximately 50% smaller
than that of CARB’s baseline gasoline, see Argonne GREET chart below. Importantly, corn ethanol’s

carbon footprint is shrinking rapidly as agricultural practices and technologies continue to improve,

while the fossil fuel carbon footprint is expanding rapidly as tar sands and tight oil supplies increase their

market share. That same Argonne research gives no credit for corn’s ability to fix carbon in soil
permanently. However, recent research confirms that modern, high-yield continuous corn grown using
conservation or no-till practices is in fact sequestering and rebuilding the carbon content of soil in the
Midwest. Argonne is beginning a new study of soil carbon fixation, as well as nitrogen oxide (NOx)
emissions related to fertilizer use (without which today’s productivity advances would be impossible), to
update corn ethanol’s lifecycle carbon footprint. Some experts believe that proper recognition of corn’s
ability to sequester carbon and reduced nitrogen use due to improved management practices will show
that corn ethanol’s carbon footprint is only 15 grams of CO:z per Mj, approximately 80% less than CARB’s

gasoline baseline.®
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NASA Confirms Corn’s Photosynthetic Efficiency from Outer Space

4 See Alverson, “Capturing the Value of Carbon Intensity Reduction in Corn Ethanol Plants and Farms”,
NEB Emerging Issues Forum, April 26, 2016, slide 27.
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March 31, 2014

Satellite Shows High Productivity from U.S. Corn Belt

Data from satellite sensors show that during the Northern Hemisphere's growing season, the Midwest
region of the United States boasts more photosynthetic activity than any other spot on Earth, according to

NASA and university scientists.

Healthy plants convert light to energy via photosynthesis, but chlorophyll also emits a fraction of
absorbed light as fluorescent glow that is invisible to the naked eye. The magnitude of the glow is an
excellent indicator of the amount of photosynthesis, or gross productivity, of plants in a given region.

Results were published March 25 in Proceedings of the National Academy of Sciences.

The magnitude of fluorescence portrayed in this visualization prompted researchers to take a closer look
at the productivity of the U.S. Corn Belt. The glow represents fluorescence measured from land plants in

early July, over a period from 2007 to 2011.

Data showed that fluorescence from the Corn Belt, which extends from Ohio to Nebraska and Kansas,

peaks in July at levels 40 percent greater than those observed in the Amazon.

The research could also help scientists improve the computer models that simulate Earth's carbon cycle,

as Guanter found a strong underestimation of crop photosynthesis in models. The analysis revealed that

carbon cycle models — which scientists use to understand how carbon cycles through the ocean, land and

atmosphere over time — underestimate the productivity of the Corn Belt by 40 to 60 percent.

"Corn plants are very productive in terms of assimilating carbon dioxide from the atmosphere. This

needs to be accounted for going forward in trying to predict how much of the atmospheric carbon

dioxide will be taken up by crops in a changing climate."

Corn Ethanol: Food + Fuel + Soil Organic Matter Restoration = Low Carbon Fuel. After processing in
an ethanol plant, an acre of corn yields as much protein as an acre of soybeans. (The ethanol process only
takes the starch portion of the corn and leaves behind a valuable, concentrated high-protein by-product
that is in great demand as a livestock feed.) A photo-synthetically superior C4 plant, corn has an
extraordinary ability to sequester carbon, and move fertilizer nutrients back to the surface for plant
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growth rather than polluting ground water. Corn’s extensive deep root system makes it one of the few
plants with this important capability that makes crop production sustainable. A multi-year USDA
research project recently confirmed that no-till corn equaled switchgrass in SOC (soil organic carbon)
formation, and that over half the increase in SOC was below one foot depth. The researchers estimated
that deep soil SOC sequestration benefits of corn have been understated by 60 — 100% in modeling
done to date.

So-called “Food vs. Fuel” attacks have been mounted against corn ethanol by big oil as well as processed
food producers and animal feeders who want subsidized U.S. corn to boost their profits. However, 98%
of U.S. corn is not directly consumed by people (less than one bushel per person per year, out of a ten
plus billion bushel crop), but instead used as livestock feed and for other purposes. Importantly, when
the starch portion of an acre of corn is converted to ethanol, what remains is as much protein and other

equivalent high value feed products as found in an acre of soybeans. Since corn vields are nearly four

times greater than soybean yields, the economically and environmentally smart thing to do is to first
process the corn to ethanol. Doing so results in the same amount of protein and feed co-product
equivalents offered by an acre of soybeans, but with the additional advantages of the corn ethanol
industry’s job creation, health cost savings, oil import reduction, and environmental benefits.

Even Michael Pollan, author of “An Omnivore’s Dilemma” and a frequent critic of the current agricultural
system, has effusive praise for corn’s efficiency. “Few plants can manufacture quite as much organic
matter (and calories) from the same quantities of sunlight and water and basic elements as corn.” Pollan
praises corn’s ability to extract carbon from the air. “The C-4 trick represents an important economy for a
plant, giving it an advantage...By recruiting extra atoms of carbon during each instance of
photosynthesis, the corn plant is able to limit its loss of water and “fix” —that is take from the atmosphere
and link in a useful molecule —significantly more carbon than other plants.”4

Corn Ethanol’s High Octane, Low Carbon Value Proposition. Substituting High Octane Low Carbon
ethanol —derived from one of nature’s most efficient converters of sunlight and water, most efficient
carbon fixing plants, and a highly efficient source of protein on par with soybeans —for carcinogenic, oil-
derived, carbon intensive, and costly aromatic hydrocarbons offers society a rare win — win — win
proposition.

Sen. Timothy Wirth/Ambassador C. Boyden Gray, Yale Environment 360, “Is it Time for Greens to
Reassess Their Opposition to Ethanol?”, May 25, 2016. “The criticism of ethanol by environmentalists is
misguided and just plain wrong. In fact, thanks to improvements in farming techniques, increasing the amount of
corn ethanol in U.S. gasoline would reduce air pollution, provide significant health benefits, and lower greenhouse
gas emissions.”

http://e360.yale.edu/mobile/feature.msp?id=2997

GREET Model/Corn Ethanol Carbon Sink Addendum: Improved Nitrogen Management Practices
Justify Reducing EPA’s Nitrous Oxide Penalties in Corn Ethanol’s Carbon Intensity Models.

The life cycle GHG scientists at Argonne National Lab (using the GREET model) have documented a
rapid reduction in corn ethanol life cycle GHGs. EPA regrettably, has not updated its models.

# Michael Pollan, “The Omnivore’s Dilemma”, Penguin Press, 2006, p. 21.
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Argonne GREET model LCA GHG reductions are mostly due to reductions in energy use (natural gas

and electricity) at ethanol plants and reductions in land use change emissions.

GREET model corn production GHG emissions have only seen modest reductions.

Unfortunately, EPA/GREET modelers do not account for each biofuel feedstock’s effect on soil carbon
stocks. This is a crucial omission because the type of biofuel feedstock grown has a large impact on soil
carbon stocks and changes in soil carbon stocks have a very large impact on life cycle GHG emissions.
Soil scientists frequently refer to crop soil carbon budgets. Soil carbon budgets are an accounting of
carbon inputs to soil from root and unharvested above ground stover/residue less the soil carbon losses

from natural and tillage induced soil organic carbon decomposition.

Below is an abbreviated version of soil carbon budgets of the four major biofuel crops currently grown in

the U.S. Mid-west: Corn, soybeans, sorghum, and corn stover ethanol.

Crop Soil Carbon Budgets Corn | Soybean | Sorghum | Corn Stover
Yield level (bu/acre) 170 50 100 170
Stover/Residue Carbon Additions to Soil (Mg/Ha/Year) 3.73 1.57 2.77 3.73
Stover/Residue Carbon Removal (Mg/Ha/Year) 0 0 0 1.5
Soil Carbon Maintenance Requirements (Mg/Ha/Year) 2.2 2.2 2.2 2.2
Soil Carbon Balance (Mg/Ha/Year) 1.53 -0.63 0.57 0.03

Source: Johnson et al. 2006

Many corn producers across the Midwest use management practices that result in a large positive soil

carbon budget and produce net zero carbon corn. It must be noted that because corn yields continue to

increase significantly, the soil carbon budgets are getting more positive as each vear goes by. This has a

dramatic effect on full life cycle GHGs of corn ethanol, reducing the carbon intensity to very low levels,

and needs to be accounted for in models.

Improved Nitrogen Management Practices Should Be Incorporated. EPA and GREET GHG modeling
scientists rely on Intergovernmental Panel on Climate Change (IPCC) guidance to determine N20O
emissions from nitrogen fertilizer applications to crops. The IPCC uses decades old research data to
support their N20 modeling estimations. For example, the IPCC research indicates that 40% of the total
Nitrogen fertilizer applied to fields is lost by volatilization, runoff and leaching. This was undoubtedly
true in the 1970s, 1980s and 1990s when this research was conducted. During those earlier decades,

nitrogen fertilizer was routinely applied at higher rates than crops could utilize. This lead to significant
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quantities of unused nitrogen left in soil and that unused nitrogen often was leached from soil during the
fall, winter and spring. Factors that lead to this overapplication of N were very cheap fertilizer prices,
lack of technology to precisely manage fertilizer applications, and a general lack of awareness of the
negative environmental impact of nitrogen losses. . However, crop producers have dramatically changed
nitrogen fertilizer management in the past couple decades and this has led to large reductions in fertilizer

use per unit of production. Below is a graphical illustration of USDA fertilizer use per bushel of corn

production.
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Corn grain removes .9 Ibs of Nitrogen from soil for each bushel of production. Since over the past decade,
nitrogen application rates to corn have been closely balance with removal at .9 Ibs per bushel, this means
little N is left in soil and losses from volatilization, runoff and leaching have been greatly reduced. This
reduction in N losses from leaching has been confirmed by recent research (Daigh et al. 2015) that found
only about 10% of applied N was leached/lost on average over several years in a pattern tiled field (worst

case scenario) in central Iowa.

The IPCC N20 model used by Argonne GREET modelers also assumes that the nitrogen in corn stover
results in N20O GHG emissions equivalent (per Ib N.) to fertilizer nitrogen. Recent research (Lesschen et
al. 2011) indicate that the nitrogen in corn stover, because corn stover has a very high Carbon to Nitrogen

ratio, produces only 20% as much N20O as does nitrogen in fertilizer.
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It is crucial that modelers/accountants of crop production GHGs use the latest science and data in their

models.
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