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UP AGAINST THE BLEND WALL: EXAMINING
EPA’s ROLE IN THE RENEWABLE FUEL
STANDARD

Wednesday, June 5, 2013,

HOUSE OF REPRESENTATIVES,
SUBCOMMITTEE ON ENERGY PoLicYy, HEALTH CARE &
ENTITLEMENTS,
COMMITTEE ON OVERSIGHT AND GOVERNMENT REFORM,
Washington, D.C.

The subcommittee met, pursuant to call, at 10:05 a.m., in Room
2154, Rayburn House Office Building, Hon. James Lankford [chair-
man of the subcommittee] presiding.

Present: Representatives Lankford, Gosar, Jordan, Chaffetz,
Meehan, Desdarlais, Farenthold, Woodall, Issa, Speier, Norton,
Duckworth, Davis, Cardenas, and Horsford.

Staff Present: Kurt Bardella, Majority Senior Policy Advisor;
Richard A. Beutel, Majority Senior Counsel; Joseph A. Brazauskas,
Majority Counsel; Daniel Bucheli, Majority Assistant Clerk; Caitlin
Carroll, Majority Deputy Press Secretary; John Cuaderes, Majority
Deputy Staff Director; Brian Daner, Majority Counsel; Linda Good,
Majority Chief Clerk; Tyler Grimm, Majority Professional Staff
Member; Ryan M. Hambleton, Majority Professional Staff Member;
Scott Schmidt, Majority Deputy Director of Digital Strategy; Jaron
Bourke, Minority Director of Administration; Nicholas Kamau, Mi-
nority Counsel; Adam Koshkin, Minority Research Assistant; and
Rory Sheehan, Minority New Media Press Secretary.

Mr. LANKFORD. The committee will come to order.

I would like to begin this hearing by stating the Oversight and
Government Reform mission statement.

We exist to secure two fundamental principles: first, Americans
have the right to know that the money Washington takes from
them is well spent and, second, Americans deserve an efficient, ef-
fective Government that works for them. Our duty on the Over-
sight and Government Reform Committee is to protect these rights.
Our solemn responsibility is to hold Government accountable to
taxpayers, because taxpayers do have a right to know what they
get from their Government. We will work tirelessly in partnership
with citizen watchdogs to deliver the facts to the American people
and bring genuine reform to the Federal bureaucracy. This is the
mission of the Oversight and Government Reform Committee.

Drivers across America today are going to fill up their gas tanks
and they are going to complain about the price of energy. We are
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Americans; that is what we do. We love to travel, but we hate to
pay high gas prices.

But there is also a new complaint: the frustration of filling up
your car with ethanol, which is made from food and doesn’t burn
as efficiently as gasoline; also, the variety of different options of
what engine can take what fuel.

I didn’t bring it with me today, but I have a 2011 vehicle that,
when you open up the gas cap, on the door itself, on my vehicle,
it has a big circle and a slash through it that says E15, telling me
don’t you dare put that fuel in this vehicle, even though it is a 2011
version.

Renewable Fuel Standard, the RFS, requires that 35 billion gal-
lons of ethanol equivalent biofuels and 1 billion gallons of biomass-
based diesel be refined by 2022. To get there, refiners must have
increasing amounts of renewable fuels, like corn ethanol into gaso-
line, each year.

However, when this law was written, in 2005, and expanded in
2007, we were living in a different time, and the drafters assumed
that gas demand would continue to increase. Since then, the reces-
sion and the increased CAFE standards have pushed down the de-
mand for gasoline.

There is increasing evidence that RF'S is not meeting the original
bifold purpose to move the United States towards greater energy
independence and security, and to increase the production of clean
renewable fuels.

Another market change since 2005 and 2007 is the current do-
mestic energy boom, leading us to greater energy independence and
security by leveraging our domestic petroleum supplies. Second,
corn-based ethanol may not be any cleaner than gasoline and has
other negative environmental consequences, such as using more
water for reducing corn-based energy than refining gasoline.

To account for these future uncertainties, Congress gave the EPA
waiver authority to suspend RFS requirements for various reasons.
EPA may waive requirements if there is an inadequate domestic
fuel supply or if implementation of a requirement would severely
harm the economy or environment of a State region of the United
States. Last year, for example, in response to catastrophic drought
conditions, several governors petitioned for a waiver. Although
EPA found that the drought had created significant hardships, par-
ticularly for livestock producers, EPA did not grant the waiver.

Now we have a new challenge; it is called the blend wall. Be-
cause the law requires increasing amounts of renewable fuels be
blended into gasoline each year, if demand for gasoline goes down,
the only way to meet the standard is by blending a higher percent-
age of ethanol.

Currently, it is not uncommon to see E10 or 10 percent ethanol
fuel. This year, however, refiners predict they will have to blend
into E15. This presents two problems: it may be a defective prod-
uct. Many automakers will void warranties if motorists use any-
thing higher than E10 in their cars because of the engine damage
it can cause, especially to older cars, boats, engines, and non-vehi-
cle motors. As I have already mentioned, for my truck, at home as
well, even though it is a newer vehicle.
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Consumers don’t want it at times. In my home State of Okla-
homa, you will frequently find gas stations advertising pure gaso-
line containing no ethanol in response to consumer demand. It is
not uncommon for a gas station in Oklahoma City with a giant
banner out front of it that says we sell real gas.

By requiring refiners to produce a product that consumers can’t
use and don’t want, it is only logical that this constriction of the
market will increase fuel prices, causing economic damage as well.
According to a study done by the economic consulting firm NERA,
mandating E15 could increase the cost of gasoline by as much as
30 percent by 2015 and increase the cost of diesel by as much as
300 percent by 2015.

In addition to refiners and consumers, other stakeholders are af-
fected by this market distortion. Because of the over-reliance on
food-based ethanol as a renewable fuel, the RFS has a negative im-
pact on our food supply and security.

The goal of this hearing is to see how we can alleviate the pres-
sure on consumers. One way to do this is to change the law. That
is the job of the Energy and Commerce Committee, not this com-
mittee. This committee oversees how the Executive Branch is im-
plementing the current law.

Today we will seek to learn what EPA can do, has done, or
maybe has not done to ease the burden on consumers.

I thank the witnesses, all of them, for their participation today
and I look forward to hearing their testimony.

I now recognize the distinguished ranking member, the
gentlelady from California, Ms. Speier, for her opening statement.

Ms. SPEIER. Mr. Chairman, thank you. I have a solution for you
with your 2011 car. I just drove half way across the Country in my
2008 Prius that takes any amount of fuel from any of those gas sta-
tions and got me 45 miles to the gallon. So I highly recommend
Priuses as potential cars for the future.

Mr. LANKFORD. I could actually, with my Ford truck, put that
Prius in the back of it.

[Laughter.]

Ms. SPEIER. It is very roomy inside. I am going to take you for
a ride in it.

Mr. Chairman, thank you. Let me start off by reading this
quotation: Our prediction, if things go very, very well, is that re-
newables could supply somewhere in the order of 30 percent of the
world’s energy demands by the middle of this century.

Now, as you think about who might have said that, I am sure
lots of ideas come to mind that they may indeed be biofuel pro-
ducers. But, as it turns out, the person who made this statement
was the president of Shell Oil Company, Marvin Odum, in Qatar,
at a recent conference that took place there. This is Shell Oil Com-
pany talking about the benefits of renewables.

The majority has chosen today to focus this hearing on only one
aspect of the Renewable Fuel Standard: our Nation’s signature law
promoting the transition to cleaner fuel futures that Shell Oil and
others say is on the rise. The so-called blend wall is an important
and pressing issue for agriculture, refiners, and consumers. How-
ever, as we address the blend wall, we must not lose sight of the
forest for the trees.



4

The RFS, on the whole, is about national security, clean energy
innovation, and job creation. As a matter of fact, domestic biofuels
have created 400,000 jobs and $50 billion in new activity.

Mr. Chairman, I have a letter here from Congressman Bruce
Braley that I would like to submit for the record, that references
the fact that our hearing today does not have one renewable fuels
producer testifying and, in his State, there are some 39 ethanol
plants with over 3 billion gallons of annual fuel production offering
jobs to 63,000 people, and about two of the first cellulosic ethanol
plants in the entire Nation are under construction in his home
State. Those two plants coming on line will generate 6 million tons
of biomass available to convert to cellulosic ethanol. So I would like
to submit this for the record.

Mr. LANKFORD. Without objection.

Ms. SPEIER. In light of calls from some quarters to repeal the
RFS, I would remind my colleagues that the RFS originated as bi-
partisan legislation designed to achieve these critical goals. The
RFS was first included in the 2005 Energy Policy Act under a Re-
publican Congress and was signed into law by President Bush. In
2007, the law was expanded with passage of the Energy Independ-
ence and Security Act, also signed into law by President Bush.

To be sure, I have my own concerns over the impacts of the Re-
newable Fuel Standard on our vehicle fleet, on the food versus fuel
problem, and on our environment. The law’s implementation has
been far from perfect, but make no mistake, the EPA is charged
with administering the RFS according to the law that Congress
passed, and the RFS is still a relatively new policy. The EPA must
use the flexible authority Congress granted it to ensure the RFS
stays on track to meet our national clean energy goals.

I look forward to hearing from the EPA today on how the agency
intends to weed out any waste or inefficiencies in the programs and
protect the integrity of its program moving forward.

Moreover, as business works to scale up the production of cel-
lulosic and other advanced biofuels, now is not the time to throw
the baby out with the bath water by undermining the law before
it has a chance to succeed. We are only one-third of the way into
the RFS program; yet, renewable fuels remain capable of creating
52 billion gallons of biofuels annually, decreasing dependence on
foreign oil, reducing trade deficits, creating jobs, and reducing air
pollution.

The path forward demands continued support for those innova-
tive technologies to produce alternative fuels such as biobutenol,
cellulosic ethanol, green diesel, and green gasoline in order to pro-
vide clean energy now and for future generations.

Thanks to the RFS, the first two commercial-scale second genera-
tion biofuel plants to be built in the U.S. are coming online this
year, employing hundreds of Americans and injecting millions of
dollars into local economies. Companies in Florida, Iowa, Kansas,
Michigan, Nevada, Oregon, Texas, and Wyoming are leveraging the
RF'S to build the next wave of biorefineries in the years ahead, and
not with one taxpayer dollar.

In short, keeping the Renewable Fuel Standard on track is crit-
ical if America is to succeed in the clean energy race of the 21st
century. These are not Democratic goals or Republican goals; these
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are American goals. Our Nation’s top scientists and military com-
manders have repeatedly and urgently signaled the need to move
forward on alternative fuels.

At the end of the day, the question we need to ask is whether
we want to produce real alternatives to oil in our fuel supply or
not. American families who continue to suffer the consequences of
a transportation system that is more than 95 percent dependent on
oil know the answer to the question is yes.

Mr. Chairman, I also have a couple other documents to submit
for the record. One is from the Biotechnology Industry Organiza-
tion and the other from the Advanced Biofuels Association.

Mr. LANKFORD. Without objection.

Ms. SPEIER. Thank you.

Mr. Chairman, one more point. We also are in the middle of the
mark on the National Defense Authorization Act, of which I am a
member of, so I am going to have to move between committees for
the next two hours, and I apologize in advance for my inability to
be here for the whole hearing.

Mr. LANKFORD. We will make sure that when we are talking
about you is when you are gone, then. How about that?

Ms. SPEIER. Thank you.

Mr. LANKFORD. Okay.

Members will have seven days to submit opening statements, as
well, for the record.

We will now recognize our first panel.

Mr. Jack Gerard is the President and CEO of the American Pe-
troleum Institute; Mr. Joel Brandenberger is the President of the
National Turkey Federation; Dr. Jeremy Martin is the Senior Sci-
entist of the Clean Vehicles Program of the Union of Concerned
Scientists; and Mr. Lucian Pugliaresi is the President of the En-
ergy Policy Research Foundation.

Gentlemen, thank you all for being here. Pursuant to committee
rules, all witnesses are sworn in before they testify. If you would
please rise and raise your right hand.

Do you solemnly swear or affirm the testimony you are about to
give will be the truth, the whole truth, and nothing but the truth,
so help you, God?

[Witnesses respond in the affirmative.]

Mr. LANKFORD. Thank you. You may be seated.

Let the record reflect that the witnesses have all answered in the
affirmative.

In order to allow time for discussion, please limit your testimony
to five minutes. Your entire written statement, of course, will be
made part of the permanent record for this hearing.

Mr. Gerard, you are up first, it looks like. We will be honored to
receive your testimony.

WITNESS STATEMENTS

STATEMENT OF JACK GERARD

Mr. GERARD. Great. Thank you, Mr. Chairman and Ranking
Member Speier and members of the subcommittee. It is a privilege
to be with you today. I appreciate the opportunity to share with
you APT’s concerns regarding the renewable fuels standard.
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API, as you are probably aware, represents all aspects of the Na-
tion’s oil and natural gas industry. We support employment for
over 9.2 million Americans, constitute over 7.7 percent of our gross
domestic product, and deliver more than $85 million a day to the
Federal Government in the form of taxation, royalty, and other
sorts of revenue.

With the limited time we have today, I would just like to move
right to the point: The Renewable Fuel Standard is irreparably bro-
ken and poised to do significant harm to consumers, the economy,
and the Nation’s fuel supply. The impact of the mandate has been
made worse by EPA’s unwillingness to let science, court decisions,
and common sense guide its implementation.

Now EPA is currently facing the biggest test of all that has been
mentioned already this morning, the E10 blend wall. The renew-
able fuel mandates in the Renewable Fuel Standard increase year-
ly, while demand for fuel in the United States is dropping, creating
a situation known as the E10 blend wall. When this happens, refin-
ers will be forced to blend a fuel with more than 10 percent ethanol
or reduce production to meet the mandate, thus creating a crisis
for consumers, whose automobiles are built and warranted for E10.
In fact, most consumer engines are designed for an E10 blend, in-
cluding small engines, such as motorcycles, boats, and
lawnmowers.

EPA’s actions to approve E15 despite scientific evidence showing
millions of automobiles could face engine and fuel system damage
is an unnecessary risk to consumers, to automobiles, and to small
engines.

Quite frankly, EPA’s implementation of the RFS is galling. The
agency has continued to set unrealistic cellulosic standards since
2010, resulting in refineries having to pay the Government a fee
for a fuel that doesn’t exist. Further, even after the industry suc-
cessfully sued the Government for the return of our phantom fuel
fees, EPA doubled down on its indefensible action by setting the
2013 target volume even higher, flouting a U.S. Court of Appeals
decision issued just days earlier striking down their 2012 mandate.

To give you a big-picture view of the problem, let me summarize
the study conducted by NERA Economic Consulting that Chairman
Lankford mentioned earlier. The study found that once the blend
wall is breached, the cost associated with diesel fuel would increase
by 300 percent by 2015. Cost associated with gasoline would in-
crease by 30 percent by 2015. In broad economic terms, the RFS
could cause a $770 billion decrease in U.S. GDP by 2015 and re-
duce take-home pay for American workers by $580 billion. Stag-
gering numbers.

Keep in mind all of this stems from EPA’s dogged enforcement
of an obsolete law, which was written at a time of assumed energy
scarcity for our Nation and heavy dependence on foreign-sourced
energy. That is not our reality today.

These impacts are unnecessary. The fact is the blend wall and
its harmful impact on consumers could be prevented today if EPA
would simply use the waiver authority, mentioned earlier, con-
tained in the law to waive the RF'S completely or to at least waive
down the volumes below the 10 percent.
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Bottom line, EPA must act now to avoid the impending blend
wall crisis. Longer-term, in our view, the best solution is for Con-
gress to repeal the RF'S once and for all.

The stakes are simply too high for inaction, which could cost con-
sumers millions of dollars, place at risk small engines and auto-
mobiles, and unnecessarily burden an already shaky economy.

Thank you very much for your time and attention. I look forward
to your questions.

[Prepared statement of Mr. Gerard follows:]
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the mandate has been made worse by EPA’s unwillingness to let science, court decisions, and

common sense guide its implementation.

Now, EPA is currently facing the biggest test of all - the E10 blendwall. The renewable fuel
mandates in the RFS increase yearly, while demand for fuel in the U.S. is dropping, creating a
situation known as the E10 blendwall. When this happens, refiners will be forced to blend a
fuel with more than 10 percent ethano! or reduce production to meet the mandate, thus
creating a crisis for consumers, whose automobiles are built and warranted for E10. In fact,
most consumer engines are designed for an E10 blend, including small engines, such as

motorcycles, boats and lawnmowers.

EPA’s actions to approve E15 despite scientific evidence showing millions of automobiles could
face engine and fuel system damage is an unnecessary risk to consumer safety, automobiles

and small engines.

Quite frankly, EPA’s implementation of RFS is galling. The agency has continued to set
unrealistic cellulosic standards since 2010, resulting in refineries having to pay the government
a fee for a fuel that doesn’t exist. Further, even after the industry successfully sued the
government for a return of phantom fuel fees, EPA doubled down on its indefensible actions by
setting the 2013 target volume even higher — flouting a U.S. Court of Appeals decision issued

just days earlier striking down the 2012 mandate.
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To give you a big-picture view of the problem, let me summarize the study conducted by NERA
Economic Consulting. The study found that once the blendwall is breached, the cost of diesel
could increase by 300 percent by 2015. The cost of a gallon of gas could increase up to 30
percent by 2015. In broad economic terms, RFS could cause a $770 billion decrease in U.S. GDP

by 2015 and reduce take home pay for American workers by $580 billion.

Keep in mind all of this stems from EPA’s dogged enforcement of an obsolete law, which was
written at a time of assumed energy scarcity for our nation and heavy dependence on foreign-

sourced energy. That's not our reality today.

These impacts are unnecessary. The fact is the blendwall and its harmful impact on consumers

could be prevented today if EPA would simply use the waiver authority contained in the law to

waive the RFS completely or at least waive down the volumes below 10 percent.

Bottom line, EPA must act now to avoid the impending blendwall crisis. Longer-term, in our

view, the best solution is for Congress to repeal RFS once and for all.

The stakes are simply too high for inaction, which could cost consumers millions of dollars,

place at risk small engines and automobiles, and unnecessarily burden our still shaky economy.

Thank you for your time and attention today.
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Mr. LANKFORD. Thank you.
Mr. Brandenberger.

STATEMENT OF JOEL BRANDENBERGER

Mr. BRANDENBERGER. Chairman Lankford, Ranking Member
Speier, members of the subcommittee, my name is dJoel
Brandenberger. I am president of the National Turkey Federation,
which represents 98 percent of the commercial turkey industry in
this Country. I am testifying today on behalf of 148,000 growers
and employees nationwide working at more than two dozen proc-
essors and 300 allied companies that comprise the $29 billion U.S.
turkey industry.

Our members and I thank you for this opportunity to discuss the
impact of the Renewable Fuel Standard and to examine the role
EPA plays in managing this exceedingly rigid Government man-
date. We will look at the way the RFS has distorted feed costs and
how that has increased the prices consumers pay at restaurants
and in grocery stores. We will also show you how EPA has ignored
or certainly underutilized the significant power Congress gave it to
prevent this very situation.

Everyone involved in the ethanol debate loves to cite facts and
figures to support their case about what the RFS has or has not
done, but the truth can be done in just a few key statistics.

When the RFS was created in the 2005 energy bill, livestock and
poultry consumed about 55 percent of the corn crop and ethanol
about 14 percent.

Today, by gobbling up 43 percent of a larger corn crop, compared
to livestock’s 41 percent, ethanol has become the Nation’s top corn
consumer. Ethanol consumption of corn has jumped by 3 billion
bushels in that time and feed usage has dropped by 1.5 billion
bushels.

Turkey production, which was on the rise in 2006, began plum-
meting in 2008 and remains today almost 10 percent below its 10-
year high. Most others in livestock and poultry would tell similar
stories.

The RFS is to blame, period. Corn is the major ingredient in tur-
key feed, as it is for almost all livestock and poultry. Higher corn
prices led a North Carolina company earlier this year to announce
it is ceasing turkey production after more than a half century in
business. Last year, a California company declared bankruptcy, cit-
ing the RFS as the major factor in its decision. Under similar cir-
cumstances, in 2008, two turkey companies went out of business;
a grower and cooperative in Iowa cut production by 50 percent and
another cooperative in Mr. Chaffetz’s district closed its doors for
three months.

The turkey industry already has lost 750 jobs this year. You
would have to build quite a few ethanol plants to replace those lost
jobs. If the feed supply does not become more secure and feed costs
do not stabilize, other companies could find themselves at risk.

Many economists and meat and poultry producers predicted this
outcome. The only ray of hope at the time the RFS was created was
Congress’s decision to allow EPA to waive all or part of the man-
date if economic circumstances warranted. Twice now States have
petitioned the EPA for such a waiver and both times EPA has de-
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nied the request. The impact of the most recent waiver denial is
still being felt today.

The failed waiver process is the biggest indicator of just how
flawed and rigid the RFS really is. I am sure no one intended to
craft a policy that picked winners and losers among the Nation’s
corn consumers and that hurt hardworking Americans, but that is
what happened because the waiver process, as written, is not
quick, is not efficient, and is highly politicized.

Though it anticipated the potential need for RFS flexibility, Con-
gress did not anticipate the RFS, after nearly a decade, would re-
main the primary force behind ethanol production. The ethanol in-
dustry’s extreme dependence on the RFS results in EPA facing
enormous political pressure when a waiver request is submitted.

In 2008, EPA denied a waiver request from Texas, despite cir-
cumstances that would have led anyone to believe that the corn
crop was going to be short. In the end, EPA’s gamble paid off that
year and the market adjusted. But last year, when several States,
led by Arkansas and North Carolina, submitted waiver petitions,
EPA went double or nothing on its bet and again denied the peti-
tions, stating an RFS waiver would not impact ethanol production
and thus “will have no impact on corn, food, or fuel prices.” The
agency claimed to have extensive analysis to support that decision,
but it didn’t actually release that analysis at the time it rendered
its decision.

EPA also failed to follow the statutory requirement that it con-
sider regional impacts of the RFS, stating it was required only to
determine the mandate’s national impact. With such a generaliza-
tion, EPA effectively rendered the waiver mechanism meaningless.

Unlike 2008, the outcome of EPA’s gamble is far from clear. The
weather refuses to cooperate. In place of drought you have extreme
rains in the heartland that are slowing corn and soybean plantings.
Corn contracts for the month of May closed at more than $7 a
bushel, more than two and a half times the price of corn pre-RFS.

The Government can’t control the weather, or most factors that
affect the corn supply, but it does have the power to take pressure
off the corn markets. The consequences of not using that power are
becoming more severe. Turkey companies and others that produce
animal proteins are cutting production; income on livestock and
poultry farms is declining; workers in meat and poultry plants face
cutbacks; and every American is feeling the bite at the dinner table
and at the gas pump.

It is time to repeal a significant portion of, or drastically reform,
the RFS, and we thank you for the opportunity to be part of that
process today. I would be happy to answer any questions.

[Prepared statement of Mr. Brandenberger follows:]
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Chairman Lankford and Ranking Member Speier, my name is Joel Brandenberger, and I am
president of the National Turkey Federation (NTF). NTF represents 98 percent of the
commercial turkey industry, and [ am testifying today on behalf of more than 148,000 growers,
more than two dozen processors and more than 300 allied companies that comprise the $29.5
billion U.S. turkey industry.

Our members and [ want to thank you for the opportunity to discuss the impacts of the
Renewable Fue! Standard (RFS) and to examine the role the Environmental Protection Agency
(EPA) plays in managing this exceedingly rigid government mandate. Our focus today will be
on the way the RFS has distorted feed costs for turkey producers — as well as the rest of livestock
and poultry producers — and ultimately how that distortion has unnecessarily increased the prices
consumers pay for food at restaurants and grocery stores. We also will show how EPA has
ignored the significant power it was given by Congress to prevent this very situation from
occurring.

Everyone involved in the ethanol debate likes to trot out facts and figures to support their case
about what the RFS has and has not done. I’'m going to keep it exceedingly simple here at the
start:

e  When the first RFS was created in the 2005 Energy Bill, livestock and poultry were
consuming more than 6.1 billion bushels of corn, or about 55.2 percent of the crop. Back
then, ethanol used 1.6 billion bushels and that amounted to 14.4 percent of the com crop.

» Today, livestock and poultry consume about 4.4 million bushels, or 40.8 percent of the crop.
Ethanol today consumes 4.6 billion bushels of corn: that’s 42,7 percent of all the corn
produced in the country. On top of that, corn stocks are at near-record lows and corn prices
at near-record highs.

o Turkey production, which was on the rise in 2006, began plummeting by 2008 and still
remains almost 10 percent below its 10-year high. Most others in livestock and poultry
would tell similar stories.

Those are pretty sobering statistics, and nothing but the RFS is to blame. Energy costs are higher
than in 2006, but the increase in energy prices are only a fraction of the increase in corn prices.
Corn is the major ingredient in turkey feed and almost all livestock and poultry. Com is the
primary reason why one turkey company went bankrupt in 2012 and why the industry already
has lost 750 jobs in the last 12 months. You would have to build 10 to 15 ethanol plants to
replace the jobs that were lost in rural America last year alone.
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Almost everyone involved in meat and poultry production predicted this outcome when the first
RFS was being debated. The only ray of hope we had at the time was that Congress allowed
EPA to waive all or part of the RFS, if economic circumstances permitted. Twice now, states
have petitioned the EPA for such a waiver, once in 2008 and again last year. Both times, EPA
has denied the request. Though it was not apparent at the time EPA denied the 2008 waiver, the
market corrected relatively quickly. In last year’s case, though, it is unclear whether EPA’s
decision is not going to have long-lasting consequences. Six months have passed since the
waiver was denied, and the consequences are still being felt in the turkey industry. The lack of
flexibility on the part of EPA to waive a part or this entire mandate also is having real
consequences on Americans from their dinner table to their paycheck.

The failed waiver process is only a symptom of what is a flawed, rigid government policy that is
the RFS, While I am sure the decision makers at the time had good intentions to develop a
policy that did not pick winners and losers or adversely hurt other industries unintentionally, the
fact is it has done all these things. Current U.S. biofuels policy contains escalating corn-based
ethanol blending requirements (RFS) that do not automatically adjust to energy and corn market
realities. That same policy contains cellulosic ethanol requirements that do not reflect the fact
that the biofuels industry, despite decades of effort and large subsides, has failed to develop a
commercially viable process for converting cellulosic biomass to ethanol.

Com-based ethanol blending requirements have pushed corn prices, and thus ethanol production
costs, so high that the market for ethanol blends higher than 10 percent are essentially non-
existent. That same policy has also destabilized com and ethanol prices by offering an almost
risk-free demand volume guarantee to the corn-based ethanol industry. Domestic and export corn
users other than ethanol producers have been forced to bear a disproportionate share of market
and price risk.

Additionally, consumers have seen food prices increase faster than general inflation since the
current RFS was enacted in 2007. Food affordability, which had been improving for decades,
now is deteriorating.

Job creation in the food sector has been substantially reduced by the diversion of corn 1o ethanol
production. Almost 1 million potential food sector jobs that could have been created from 2007
to 2011 were not. Diversion of corn to ethanol production is one contributing factor to the
prolonged recession in the U.S. labor market.

It can also be proven that increases in ethano! production since 2007 have made little, or no,
contribution to U.S. energy supplies, or dependence on foreign crude oil. Domestic gasoline
production and crude oil use have not been reduced. If the RFS is made more flexible, and
ethanol production shrinks because of market forces, we can easily replace ethanol with gasoline
currently being exported.
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Corn users, such as the turkey industry, need assurance of market access in the event of a natural
disaster like the one we experienced last year that lead to a significant reduction in corn
production. Ethanol producers should fully share the burden of market adjustments, along with
domestic food producers and corn export customers. Ethanol prices should reflect the fuel’s
energy value relative to gasoline, not a corn price that is both inflated and destabilized by the
inflexible RFS.

Finally, the RFS schedule should be revised to reflect the ethanol industry’s inability to produce
commercially viable cellulosic fuels. Policy should reflect reality when undeniable barriers to
achieving policy goals exist.

Despite the inflexible nature of the RFS, Congress did give the meat and poultry industry an out.
When Congress enacted the expanded RFS in the Energy Independence and Security Act of 2007
(EISA), the structure was complex. Given the 15-year statutory schedule imposed by the law —
including the specification of four different fuel mandates, each with a separate schedule —
Congress wanted to ensure that certain “safety valves” for the RFS would be available. Thus,
EISA retained and expanded Clean Air Act (CAA) section 211(0) (7). Among other provisions,
CAA section 211(0)(7) allows the Administrator of the EPA to reduce the required volume of
renewable fuel in any year based on severe harm to the economy or environment of a state, a
region or the United States, or in the event of inadequate domestic supply of renewable fuel,

This is the waiver I mentioned at the outset of this testimony.

We were assured back in 2007 that the waiver provisions in CAA section 211(0) (7) were an
important part of Congress” intended implementation of the RFS. This waiver authority would
help guarantee the domestic economy and environment were protected as production of
conventional renewable fuels increased and we moved to broader use of advanced

biofuels. Clearly, in 2007 Congress anticipated that unforeseen circumstances would require the
EPA 1o exercise flexibility with the RFS.

Now, five year later, U.S. corn prices have consistently risen, and the corn market is increasingly
volatile since the expansion of the RFS in 2007. This reflects the reality that more than 40
percent of the comn crop now goes into ethanol production. As noted, ethanol now consumes
more corn than animal agriculture, a fact directly attributable to the federal mandate. While the
government cannot control the weather or almost any other facture that can come to bear on the
U.S. corn supply, it fortunately has one tool still available that has the poteatial to directly impact
corn demand. By adjusting the normally rigid RFS mandate down to align with current market
conditions, the federal government can help avoid dangerous economic situations caused by
prolonged record high cost of corn.

This year, as we sit here today, the U.S. corn supply is facing dangerously low carryover stocks
again and regardless of what ultimately will happen with the weather situation (currently the
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largest comn producing state is underwater during planting season) later this summer — if there is
a hiccup in planting we will see another significant increase in comn prices and we will truly be
faced with shortages of corn or a drastic increase of corn imported from other countries to meet
the demand for livestock and poultry production.

On November 16, 2012 the EPA rejected requests from the Governors of Arkansas, North
Carolina, New Mexico, Georgia, Texas, Virginia, Maryland, Delaware, Utah and Wyoming who
asked for waivers from the RFS. They were joined by members of Congress and a coalition
representing farm groups, other industries and interest groups that oppose increased mandated
corn ethanol production.

EPA turned down the request, stating “the body of information shows that it is very likely that
the RFS volume requirements will have no impact on ethanol production volumes in the relevant
time frame, and therefore will have no impact on com, food or fuel prices.” They went on to say
that their, “extensive analysis makes clear that Congressional requirements for a waiver have not
been met and that waiving the RFS will have little, if any, impact.”

The troubling part of this statement is that to date, even after Congressional inquiries were made,
the EPA has not made available to the public the “extensive analysis” so that Congress and the
American public could review EPA’s findings and if the facts do bear out their claims. Despite
what we believed was a strong case for severe economic harm, EPA did not allow the waiver and
com contracts for the month of May closed around $7.60 a bushel which is over two and a half
times the price of corn pre RFS.

One analysis of what the waiver might have done suggests that a waiver of the RFS in 2013
could have been a $52 per capita decrease in food and fuel cost for everyone man women and
child if they would have granted the 100% reduction of the RFS for one year — that is $208 back
in the pocket for a family of four. For U.S. consumers that’s about a $16 billion dollar hit with a
total economic impact of about $31 billion that will not go back to hard-working families.

In the turkey business alone, extrapolate that scenario out and we would expect about a $1.31
increase per bushel with soybean meal adjusting proportionate to corn. So, the impacts of the
waiver being rejected to our industry would likely to be in the ballpark of a $435 million tax on
turkey farmers this year. To put this in perspective, the turkey industry used approximately $2.4
billion in grain and oilseed meal in 2011. If last year did not have enough conditions present to
prove “severe economic harm™ then what catastrophic event has to happen in order to get EPA to
grant this needed relief?

Contrast the facts surrounding the 2012 waiver request with the first time a state asked EPA for
relief from the RFS back in 2008. The EPA Administrator Stephen Johnson, at that time, said
“the government agency denied the waiver request because it did not find that the RFS caused
"severe economic harm," continuing "the EPA's professional staff conducted a detailed analysis
and found that the RFS mandate is not causing severe economic harm, but rather strengthening
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the nation's energy security and farm communities." A similar response and again very little of
the EPA analysis ever reached the American people. The following year we saw how price
spikes caused by this government mandate impacts turkey growers when com prices reached
almost $8 per bushel, U.S. turkey production declined by 9 percent, resulting in loss of rural
jobs.

What followed was a nationwide reduction in protein production that had a negative impact on
all companies and all segments of the turkey industry. Regardless of plant location, an average 9
percent cut in pay to the growers impacted not just the growers themsclves but also their local
communities and rural economies. Additionally, it is important to remember that 9 percent
represents a national average; in some areas, the impact was more severe. Because of the
increased 2008 corn prices, two companies, representing more than 50 individual growers made
the difficult decision to close their doors for good. While some of those growers found new
processors for whom they could work, others were forced out of the turkey business for good.
That year, another western-state turkey operation stopped production for three months in an
effort to wait out high prices. Finally, another company, a grower-owned cooperative, was
forced to cut its production during that time by 50 percent.

Now, because of the structure of the turkey industry, a large portion of the economic harm
incurred by the exponential rise in corn and soybean prices is absorbed by our companies or
cooperatives. However, the harm to the turkey grower is often overlooked. The typical tutkey
grower relies on an average of 3-4 flocks of turkeys a year and in most cases is paid on the
weight of those flocks at the time of processing. When corn prices rise and feed prices escalate
beyond a certain point, most turkey companies will reduce production. On October 9, 2012
Zacky Farms, a California turkey processor, announced it had filed for Chapter 11 protection and
cited increased feed costs as a key factor in the company’s financial struggles. This year, a
North Carolina based turkey company closed its doors to turkey production. If feed costs do not
decline, other companies could find themselves at risk. While we have all heard the sound bites
about how the RFS has put money back into farm families’ pockets — just as many or more rural
communities that rely on meat and poultry production have been negatively impacted with job
loss or decreased profits due to the arcane and inflexible government mandate. We are paying
the price now; ultimately everyone will end up paying more for this ill-conceived government
policy.

Thank you Mr. Chairman for the opportunity to testify today, I will be happy to answer any
questions at this time.
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Mr. LANKFORD. Thank you.
Dr. Martin.

STATEMENT OF JEREMY I. MARTIN, PH.D.

Mr. MARTIN. Chairman Lankford, Ranking Member Speier, and
members of the subcommittee, thank you for the opportunity to tes-
tify about the opportunities and challenges facing biofuel policy
today. My name is Jeremy Martin. I am a senior scientist at the
Union of Concerned Scientists. UCS is the Nation’s leading science-
based nonprofit putting rigorous, independent science to work to
solve our most pressing problems.

The goals of the Renewable Fuel Standard are smart goals; not
just more biofuels, but better biofuels that go beyond fuel-based
fuels. The RFS is a practical policy to cut oil use and increase do-
mestic production of clean, low carbon biofuels. It will provide rural
economic development and ensure that the U.S. converts its leader-
ship in science and technology into good jobs in the growing clean
energy industry.

But there are certainly real problems posed by today’s fuels, both
oil and corn ethanol. The solution is not to lock in the status quo.
We need to move forward with the next generation of advanced
biofuels.

To get there, we need a stable Renewable Fuel Standard to serve
as a foundation for investments in biofuels made from waste prod-
ucts, agricultural residues, and environmentally friendly energy
crops. For this reason, we do not support legislative changes to the
RFS.

According to our analysis, ample domestic biomass resources are
available to support RFS targets, and developing these biomass re-
sources will provide economic opportunities, rural developments,
and good jobs not just in the corn belt, but all over the Country.
What is needed is to scale up the industry that will convert this
biomass into clean fuel.

The first commercial scale cellulosic biofuel facilities are now
starting up in Florida and Mississippi, and several more are under
construction in ITowa and Kansas. But while this progress is encour-
aging, it will take time to scale up a new industry, as it did for the
oil and corn ethanol industries. In the meantime, the gap between
the schedule laid out in 2007 and the actual scale-up means that
EPA needs to adapt their implementation of the RFS to today’s cir-
cumstances.

We have done extensive analysis, informed by the work of agri-
cultural economists across the Country and around the world, on
the options EPA has to administer the RFS consistent with the law
that Congress passed in 2007. The smart approach is to limit the
mandates for food-based fuels to 20 billion gallons in 2022. Under
this approach, biofuels continue to grow, but at a slower rate than
we have seen over the last few years, which will reduce pressure
on food markets and slow agricultural expansion. Growth beyond
this limit should come from non-food-based cellulosic biofuels.

Realizing the full 36 billion gallon ambition of the RF'S is critical
to delivering on the economic and environmental benefits of the
RFS, but our analysis and experience over the last few years shows
that expanding food-based biofuels is not the smart path to get
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there. Biofuels are now a major factor in U.S. and global agricul-
tural markets, so the implementation of the RFS must be informed
by, and responsive to, agricultural market factors. Failure to do so
doesn’t just raise food prices, it undermines the goals of the RFS
itself.

We also need to acknowledge the challenges of adapting our vehi-
cles and infrastructure to a changing set of fuels. What is called
the blend wall is, in reality, more like a set of speed bumps. There
is no reason we need to fuel up with at least 90 percent gasoline
forever. But we do need to proceed with caution.

Today’s RIN prices provide the economic driver to support expan-
sion of drop-in biofuels and higher ethanol blends, but if we try to
change our fuel mix faster than our vehicles and fueling infrastruc-
ture can accommodate, we may set back the transition we need to
make.

Under the RFS implementation strategy, we advocate the scale-
up of advanced biofuels will be more gradual than is presently an-
ticipated. This means we have time to get it right, coordinating the
transition of our fuel mix, our vehicles, and our fueling infrastruc-
ture.

Congress gave EPA the tools and flexibility it needs to admin-
ister the RFS in a smart way, adapting to changes that were un-
foreseen in 2007. Opening the RFS now will create regulatory un-
certainty, delaying investment in the real solutions that the RFS
is delivering.

Instead, EPA needs to work with DOE, USDA, and all the stake-
holders to set ambitious, but realistic, goals for the next phase of
the RFS, from 2016 to 2022, consisting with the constraints in agri-
cultural markets and vehicle and fueling infrastructure, but mov-
ing forward on the oil saving and climate solutions we need. The
infrastructure for gasoline and corn ethanol is already built out,
and they will be around with or without the RFS. What is at stake
is the next generation of biofuels, fuels that do not compete with
food and offer dramatically lower carbon emissions.

We are not moving forward on these as fast as we hoped to be
in 2007, but the RF'S is pointing us in the right direction. We need
to deal with today’s challenges and keep moving forward towards
better biofuels tomorrow.

Thank you again for the opportunity to be here today. I have pro-
vided additional details in my written testimony, and I would look
forward to answering any questions.

[Prepared statement of Mr. Martin follows:]
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Thank you for the opportunity to testify about the important challenges facing biofuels policy today. My name is
Jeremy Martin. Tam a senior scientist working on biofuels policy at the Union of Concerned Scientists. UCS is
the nation’s leading science-based nonprofit putting rigorous, independent science to work to solve our planet’s
most pressing problems,

My written testimony addresses the goals of the Renewable Fuels Standard (RFS) and describes the flexibility
built into the RFS. My testimony also recommends an implementation strategy to address the significant
challenges facing biofuels policy today, while maintaining support for investiments in advanced biofuels that will
move us beyond food based fuels and realize the goals of the RFS, albeit on a slower schedule than the current
timeline of the RFS. We need to move forward these next generation better biofuels and to get there we need a
stable RFS to serve as a foundation for investiments. For that reason, we do not support legislative changes to the
RFS.

The goals of the RFS are smart goals

It is important to start by acknowledging the important role that the RFS plays in achieving a cleaner fuel future,
based-on three important and well-crafted goals:

# - More Biofuels: Expanded production of clean biofuels, together with improved efficiency, electric
vehicles and other innovative technologies can cut our projected oil use in half over the next twenty years,
and by reducing our oil use we reduce the problems our oil use causes our economy, our security and owr
climate.

e Better Biofuels: The RFS is not static, it requires the biofuels industry to get cleaner over time; so that
the biofuels called for in the RES over the coming years are different, and cleaner, than those of today.
Moreover, the RES is based on full lifecycle impact of biofuel production, including the impacis that
large-scale biofuel use has on agriculture and land nse change in the United States and around the world.

*  Beyond Food: The RFS recognizes the limited potential to use food as fuel. For this reason the big target
- the 36 billion gallon headline number - relies on cellulosic biofuel, made from non-food biomass, more
than it relies on corn based ethanol.

The challenges coused by today’s biofuels

That said, it is also important to acknowledge that neither the RFS, nor its implementation to date, have been
perfect. The rapid expansion of corn ethanol over the last decade, under a variety of policies culminating in
RFS2, along with the expansion of vegetable oil-based biodiesel, primarily in the European Union, has
profoundly altered global agricultural markets. These changes are contributing to higher food prices in the U.S.
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and the developing world, accelerating deforestation, and exacerbating other problems like water pollution caused
by corn farming.

Policy — including, and not just the RFS, but tax policy, trade policy, agricultural policy, and policy on fuel
additives - certainly played a major role in creating these problems. However, reversing course on the RFS will
not solve these problems. By most independent analyses; ethatiol blends approaching 10% are here to stay, with
or without the RFS. So failing to deliver on the full vision of the RFS means we stay where we are, with corn
ethanol and gasoline, but with no prospect of moving to cleaner biofuels going forward. Rather than locking in
the status quo, the smart choice is to keep moving forward on the longer-term goals of the RFS, the goals of better
biofuels that go beyond food.

The role of biomass based fuels

In contrast to the challenges of food based fuels, the opportunities to expand non-food cellulosic biofuels are
substantial. According to our recent analysis', the domestic resources to produce biomass are far in excess of
what is required to meet the 16 billion gallon target for the RFS in 2022.

Using wastes, agricultural residues like corn stalks, and environmentally friendly perennial grasses to make fuel
can expand the opportunities to praduce biofuels beyond the corn belt to many more states, and can do so while
playing a positive role in our agricultural system, helping to reduce pollution caused by intensive corn farming.
The biomass resources are available, but to realize their potential, we also need a large scale industry to make
them into useful fuel.

The first commercial scale cellulosic biofuel facilities are starting up now in Florida and Mississippt, and several
more are under construction in lowa and Kansas, This is a major milestone, and it would not have happened
without the RFS. But while the progress is encouraging, it is-defayed compared to the schedule described in the

! Union of Concerned Scientists (UCS). 2012. The promise of biomass: cléan power and fuel - if handled right. Online at
Biip:fwww,nesusa.orglassetsidocuments/clean vehicles/Biomass-Resonrce-Assessment, pdf.
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RFS, It will take time to scale up a new fuel industry, as it did for both the oil and corn ethanol industries. And
the economic headwinds of the last few years didn’t help. But regardless of the reason, the gap between the
schedule laid out in 2007 and the actual scale-up means EPA needs to adapt their administration of the RFS going
forward to the circumstances today.

The RES is a flexible policy framework

The RFS is a more flexible policy than many people appreciate, and Congress was smart to give EPA the
suthority to adapt the second phase of the policy to circumstances, and move us forward in a pragmatic way.
Now EPA must use that flexibility and provide more clarity on the path ahead. To start with, EPA should
acknowledge that 36 billion gallons (BG) is no longer a realistic target for 2022,

Comethandl 2910 12 14 16 18 20 22

T fact, a careful reading of the RFS reveals that it not really a 36 billion mandate for 2022 at all. It is more
accurately described as a mandate for 20 billion gallons, plus whatever level of cellulosic biofuel production is
actually achieved, up 1o a maximum of 16 billion gallons (call it 2 Z0BG + RFS for short), Of this, 15 billion
gallons comes from conventional biofuels like corn ethanol, which is already built out and for the most part
focked into fuel markets. There is also a mandate for non-cellulosic advanced biofuels, fuels like biodiesel,
sugdrcane ethanol, and some newcomers like ethanol from grain sorghum and biobutanol. This mandate grows:
steadily to 5 billion gallons in 2022, which may sound modest compared to 15 billion gallons of corn ethanol, but
i% actually a very rapid expansion from where these fuels are now. Se that adds up to 20 billion gallons. But the
fargest part of future mandate growth was supposed to come from cellulosic biofuels.

However, the scale-up of cellulosic biofuels is not happening at the rate anticipated in the original RES schedule.
Hven with robust investment and steady growth, cellulosic biofuel production capacity in 2022 will probably be
closer 16,2 billion gallons than 16 BG (projection data in the figure below is from the 2012 Aunual Energy
Qutlook?).

Mandates vs, projections

"5 RFS Mandate 16 BG

m EIA Projection 2 BG

2010 12 14 16 18 20 22

* Energy Information Administration, 2012, Asnual Energy Qutlook 2012, Online at
hitp/iwww eia.goviforecasts/aeo/pdff0383(2012).pdf.
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The RFS anticipated this possibility, and requires the EPA to adjust the mandates annually in line with projected
capacity, a requirement reaffirroed in the recent cotiit ruling’. So in total the real minimum mandate for 2022 is
likely to be closer to 22 billion gallons than 36 BG, and it will be 2030 before we are likely to see a full 36 billion
gallon mandate reached.

EPA has an important decision to make

EPA has the authority to backfill this cellulosic shortfall in part or in full; by expanding the mandates for
biodiesel, sugarcane ethanol and other non-cellulosic advanced biofuels, This is described schematically in the
figure below. On the left is the path forward if EPA adjusts the advanced and conventional mandates by the same
amount as the cellulosic mandate. This maintains the same growth rate for non-cellulosic advanced biofuels, and
the same impact on food markets, as in the original RES schedule,. But, with reduced production of cellulosic
biofuel; the 20BG+ RFS will not reach 36 billion gallons in 2022, To reach the full 36 billion gallon target will
likely fake at least until 2030. On the right is the trajectory if EPA does not adjust the advanced. mandate with the
cellulosic mandate, and tries to stay on track for 36 billion in 2022 (the 36BG RFS).. To accomplish this requires
the food based advanced biofuels like sigar ethariol and vegetable oil based biodiesel to grow to more than 18
billion gallons, instead of the S billion gallons in the original schedule.

Original RFS

36 BG
-~Celtulosic fug 24 BG
. Poddﬁafs‘ed fuels 128G
Corn ethanol . BN . 0BG
2000 12 1 16 18 20 2
20BG+ RFS 36BG RFS
36 RG - Maintain.cap on food based fuels . accelerate food-based fuel e
W BG 24 BG
CIEBG e 12 BG
0BG 0BG

B0 12 1 16 18 20 22 01612 @ e 18 0 2

Doing this might seem to keep us closer to the original schedule, but it comes at the expense of dramatically
expanding the use of food based fuels. Our analysis, and that of agricultural economists from Iilinois to the
Organization for Economic Co-operation and Development, demonstrates that the actual consequences of trying
to make tp for the missing cellulosic biofuels with biodiesel or sugarcaie ethanol will lead to unintended
counferproductive outcomes®. These include a massive circular éthancl trade with Brazil, exchanging billions of

* American Petroleum institute v. U.S, Environmental Protection Agency, 12-1139, U.S. Court of Appeals for the District of
Columbia Circutt (Washington). :

* For niore détails; see our comments on U.S. Environmental Protection Agency’s “Regulation of Fuels and Fuel Additives:
2013 Renewable Fuel Standards” 78 Fed. Reg. 9282 (February 21, 2013 [EPA-HQ-OAR-2012-0546]
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gallons of our corn ethanol for Brazilian sugar ethanol, and mandates for biodiesel that exceed available resources
in the U.S., and, indirectly, cause increases in production of palm oil in Southeast Asia that would accelerate
deforestation with emissions that undermine the goals of the RFS. Trying to stay on the original schedule without
the needed cellulosic biofuel production capacity also creates major problems for our vehicle and fueling
infrastructure.

Smarter implementation helps to address the blend wall in a responsible manner

There are also real challenges adapting our vehicle and fueling infrastructure to a changing set of fuels. But what
is commonly called the “blend wall” is, in reality, more like a set of speed bumps. There is no reason we need to
fuel up with at least 90% gasoline forever. But if we try to change our fuel mix faster than our vehicles and
fueling infrastructure can accommodate, we may undermine the transition we need to make. Under the RFS
implementation strategy we advocate, the scale up of advanced biofuels will be more gradual than is presently
anticipated. This provides time and flexibility for the market to adjust. Biofuel use can move past the blend wall
through increased use of higher blends, as well as drop in fuels including butanol and renewable gasoline and
diesel. Renewable Identification Number (RIN) prices make this economically viable, but the transition beyond
E10 must be managed to ensure volumes grow in sync with the required vehicle and fueling infrastructure.

2012 corn ethanol waiver request

UCS submitted comments urging EPA to adjust the mandate for 2013 in light of the drought, and we disagreed
with their decision not to grant any waiver’. The economic analysis EPA relied on for their decision found that at
blending levels up to E10, changes in the mandate would not substantially change the actual amount of ethanol
production, and therefore would not have resulted in significant relief for other users of corn. By in large we
agree with this analysis, and several independent analysts came to similar conclusions. However, while the
opportunity to provide relief was limited, the analysis suggested it was not insignificant. In light of this we
encouraged EPA to make a modest 15% adjustment to the 2013 mandate. We argued that such an adjustment
would have reduced the risk that the mandate hinders the market-based rationing of the diminished corn crop in
2013. However, we argued against a larger waiver, since larger adjustments wouldn’t have provided additional
relief, and would destabilize the RFS.

The analysis that EPA used to reach their decision to reject the 2012 waiver requests was particular to the
circumstance in the ethanol market that year. Two key factors, the incentive of blenders to blend up to E10, even
in the absence of a binding mandate, and the presence of a large stock of carry-forward RINs from over
compliance in previous years provided compelling reason to doubt that a waiver would provide relief. Perhaps
the most compelling evidence came in the form of the very low RIN prices for conventional ethanol that prevailed
at that time, suggesting that even at those low prices obligated parties were not interested in avoiding heir
compliance obligation.

The circumstances upon which EPA based its analysis in the 2012 waiver decision are unlikely to be repeated.
The low RIN prices which prevailed at the time of the decision have given way to higher prices, which suggest
that obligated parties would reduce ethanol use in the event of a waiver. This is to say that market conditions
beyond E10 are different in important ways than they are with mandates below E10. The current RIN prices

® See our comments to US Environmental Protection Agency’s “Request for Comment on Letters Seeking a
Waiver of the Renewable Fuel Standard” 77 Fed. Reg. 52715 {August 30, 2012) [EPA-HQOAR-
2012-0632; FRL-9721-7}
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suggest that the RFS is starting to work as designed, to support the use of biofuel in excess of what would have
accurred without the policy. This is a feature of the RFS design, rather than a bug. An implication of this feature
is that under these circumstances EPA waivers will be expected to significantly alter fuel markets, which will give
them the opportunity to provide relief in future crisis that their analysis suggested they lacked last year.

Because of the importance of biofuel policy to agricultural markets, it is important for EPA to be flexible in their
implementation of the RFS, and to take into consideration of the impact of fuels policy to these markets. While
last year’s drought was a significant event, the decisions EPA has to make about the future course of the RFS are
even more important. It is illustrative of the profound impact of EPA decisions on U.S. and the world agricultural
markets that the Organization for Economic Co-operation and Development and the Food and Agriculture
Organization of the United Nations devoted an entire chapter of their global long-term agricultural outlook to
biofuels, and about half of that to evaluating the future of the RFS®,

A Smart Path Forward

EPA should get out ahead of this challenge, and start using the flexibility Congress gave them in the
administration of the RFS. The magnitude of the cellulosic shortfall was small in the last few years, but it grows
rapidly from 2013 forward. In light of tight markets for agricultural commodities — not just corn but sugar and
vegetable oil as well — and the infrastructure issues like the blend wall, there are major challenges coming by
2015 that will require EPA to show more flexibility than they have to date.

We are urging EPA to seize the opportunity, and do a significant rulemaking, looking not just at annual volume
levels, but at resetting expectations for the next phase of the policy, from 2016 to 2022. Working with
stakeholders, and in concert with DOE and USDA, EPA should develop a roadmap that delivers on the important
goals of the RFS, but is realistic about where we are today, and about constraints in agriculture, the rate at which
cellulesic production capacity can realistically scale up, and in our vehicle and fueling infrastructure.

We are not moving forward as fast as we hoped to be in 2007, but the RFS is still pointing us in the right
direction. To keep moving forward we need to provide the regulatory stability that will protect the early
investments in the advanced biofuels industry, and support further investment to bring the technology to larger
scale.

Thank you, again, for the opportunity to be here today. Ilook forward to answering any questions you may have.

¢ Organization for Economic Co-operation and Development (OECD) and Food and Agriculture Organization of the United
Nations {FAO} Agricuitural Outlook 2012-2021. 2012a. Increased productivity and a more sustainable food system will
improve global food security. Online at http://www.oecd.org/site/oecd-faoagriculturaloutlook/.
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Mr. LANKFORD. Thank you, Dr. Martin.
Mr. Pugliaresi.

STATEMENT OF LUCIAN PUGLIARESI

Mr. PUGLIARESI. Chairman Lankford, Ranking Member Speier,
and members of the subcommittee, I want to thank you for this op-
portunity to testify on the Renewable Fuel Standard and EPA’s
management of this program. Of particular importance is EPA’s
use of its waiver authority, which will shortly become the most im-
portant policy instrument in determining the path of gasoline and
diesel prices over the next two to three years. My testimony today
includes an assessment of EPA’s waiver authority under the RFS
and why it will be the main determinant in driving up gasoline
prices in the near future.

Go to the first slide.

[Slide.]

This is official data from the Energy Information Administration.
This is really what is driving the high numbers in the NERA as-
sessment, and, as you can see, the EIA shows that we just will not
have these advanced biofuels until after 2020 do we start to see
some real development. When you don’t have the fuels, you have
only one choice: to cut production or to raise prices, and this is
what is driving the NERA analysis.

So we tried to look at an analysis in which we thought we could
relax some of these real physical constraints.

Next slide.

[Slide.]

We said what happens if we have all the gas stations we needed
for E85 and we could actually have access to it by the whole driv-
ing public? Even under this case, in which we waive all cellulosic
requirements, all advanced requirements, and we only rely on E85
and, through some almost magic, we have enough marketing chan-
nels for it, the price of E10 goes up. The RFS causes a cost-shifting;
it requires obligated parties to pay down the price of E85 and to
put that cost on E10. This is why NERA gets such devastating con-
sequences on the national economy. Rising gasoline prices are like
an excise tax. A $0.50 increase in gasoline prices takes $70 billion
out of consumers’ wallets.

Next slide.

The fundamental problem with E85 is it is too costly. At no time
since 2000 have we seen E85 be more cost-effective to E10. This
is the fundamental problem. You can’t get consumers to buy it for
performance reasons, but you can’t also get them to buy it because
it is too expensive.

Next slide.

This is Minnesota, a place not unfamiliar to E85, a place in
which ethanol is embraced. But, as you can see, even as the num-
ber of fueling stations and outlets for E85 continue to grow, con-
sumer demand, consumption of E85 fell.

Next slide.

[Slide.]

One issue that some of the proponents of the mandate, by the
way, we are not against ethanol. We think ethanol is a very valu-
able and important blending component for the production of gaso-
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line. We need it. It helps us to meet our oxygenate and our fuel
specification standards. But, as you can see, there is no real con-
straint in adding additional fueling options at American service
stations. There has been enormous growth in electric outlets, enor-
mous growth in CNG. E85 is not showing up at gasoline stations
because the consumers don’t want to buy it.

Next slide.

[Slide.]

I think we have spoken about this a bit, but, as you can see, the
forecast of long-run demand for gasoline and for diesel fuel have
fallen dramatically from when we first put this program in place.
This is why we are running up against the blend wall so quickly.

Finally, the last slide.

[Slide.]

You know, all three conditions that were prevalent when the Re-
newable Fuel Standard was passed, which was rising imports, fall-
ing production, and rising demand, every one of those conditions
are no longer with us today.

So where we are now is we have this enormous strategic oppor-
tunity. The developments we have seen in shale gas are now mov-
ing to liquids and our production path from now to 2022 is an enor-
mous shift, it is a paradigm shift, and basically we are now at the
position where we have a large number of regulatory programs
which are running head-on against this renaissance. We can’t fig-
ure out how to build out the midstream in a cost-effective way and
have processing technologies that are cost-effective. We will push
some of this crude back in the ground.

With that, I will conclude my testimony.

[Prepared statement of Mr. Pugliaresi follows:]
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Executive Summary

Chairman Lankford, Ranking Member Speier and members of the Subcommittee on Energy Policy,
Health Care and Entitlements, | want thank you for the opportunity to testify on the Renewable Fuel
Standard (RFS) and the U.S. Fuvironmental Protection Agency’s (EPA) management of this program.
Of particular importance is EPA’s use of its waiver authority, which will shortly become the most
important policy instrument in determining the path of gasoline and diesel prices over the next 2-3 years.
My testimony today includes an assessment of EPA’s waiver authority under the RFS and why it will be

the main determinant in driving up gasoline prices in the near future.

I am president of the Energy Policy Research Foundation, Inc. (EPRINC). EPRINC was incorporated in
1944 and is a not-for-profit organization that studies energy economics with special emphasis on
petroleum and the downstream product markets. EPRINC researches and publishes reports on all aspects
of the petroleum markets which are made available free of charge to interested organizations and

individuals. We are recognized internationally for providing objective analysis of energy issues.

EPRINC has undertaken research and analysis on ethanol’s role in the transportation fuels sector since
2006, including a major workshop with the Energy Information Administration (EIA) in 2008. Our full
publication list on this topic is provided in the appendix. More importantly, as early as 2007, EPRINC

published detailed assessments of ethanol’s role in the transportation fuels sector,

From 2006-2008 EPRINC’s research on the RFS concluded that it would not be feasible to implement
the RFS at levels above 10% of the gasoline pool without significant disruptions to the transportation
fuel supply network and without substantial increases in the cost of gasoline for American consumers.
Similar outcomes are also likely for diesel fuel.

Qur long-standing assessments of the RFS issue are now largely substantiated by work undertaken by
EIA and also recent work undertaken by National Economic Research Associates (NERA). EIA is now
forecasting that the production of cellulosic and advanced biofuels will not meet the volumetric
mandates under the law (36 billion gallons per year by 2022) and. as a result, EPA will have to
compensate for the expected deficit in the required volumes by issuing credits. The central point is that
however EPA decides to address the shortfall, a large shortfall is coming. EIA forecasts {Figure 1) show

that production of large volumes of cellulosic are not expected until after 2030,

emitte lucem et veritalem
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FIGURE 1
Credits Earned from the RES, EiSA 2007
{billions of credifs)

Source: BIA, AEQ 2013

In this scenano, refiners and impotters (so-called obligated parties) cannot obtain the volumetsic

requitéments under BISA (RFS2) and therefore face rising costs from lack of supply and payments for

credim issued by EPA. These rising costs lead to falling demand and lower production of transportation
fuels. Reduced production brings about rising prices which resulted in NERA concluding that by 2015,
diesel prices would sise by 300% and gasoline prices would vise by one-thivd if the program were not
substantially reformed.  Virtualty the entire run up that ocours in the NERA analysis occurs through a
loss of supply to the domestic market, which then leads to higher fuel prives, bringing about higher and

more costly blending levels as demand for transportation fuels is suppressed.”

Fven if we create an unrealistic and highly unlikely case in which large scale marketing channels are

available for B85 (and one of the fow logal means available to generate RINs after crossing the blend

* Seg Economic Impacts Resulting from ion of RFS2 Progrem, Nationa] Ko ic Research Asso
{WERA}L Dctnber 2012,
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wall), and we further assume no major decling in demand for transportation fuels, EPRINC's research
shows that near term increases in volumetric blending above the blend wall {10% ethanol in gasoline)
would only be possible by financially encouraging consumers to buy E85 and then shifting that cost onto
the price of E10. Such a cost shift would cause a spike in the price of E10 with prices escalating as the

volumetric mandate grows.

Under this best case scenario, the marginal cost to supply E10 gasoline will rise by about $0.18/g in
2014 and $0.36/g by 2022 through E85 sales, a cost to American consumers of $20-840 billion per year.
This relatively low cost compliance scenario alse requires that advanced and cellulosic biofuels enter the
market at scale so that E85 blending is not limited by the 135 billion gallon per year {bg/y) limitation on
ethano! from cornstarch. We have not included biodiesel in this estimate. However, diesel supplied into
the domestic economy currently generates a larger RIN deficit than gasoline. Therefore, the per gallon
marginal cost to supply diesel will rise by a greater amount than E10 gasoline. I cannot emphasize
enough that this is a very optimistic best-case scenario; the most likely outcome is a much higher price
spike in gasoline.

One of the fundamental issues preventing greater adoption of ethanol beyond 10% concentration in the
gasoling pool is cost. According to DOE’s AFDC (Alternative Fuels Data Center) data. the nationwide
retail price of E8S has always been higher than that of gasoline since 2000 when adjusted for energy
content; at no point in the past 13 years has E85 been cost competitive with gasoline. The inherently
high cost of ethanol is at the heart of the RFS blend wall problem,  Any discussions to address the failed
expansion of mid-fevel blends and related infrastructure should be mindful of this data. Fuel suppliers
are unlikely to make large investments in mid-level blending infrastructure for a product which is

inherently too expensive and unlikely to be adopted by consumers.

We are seeing the early signs of problems from rising RIN values. The higher cost for RINs is sending a
strong signal that the cost of transportation fuels are likely to rise in the near future. Several ethanol
producers have begun blending E85 themselves, thus keeping the increasingly valuable RIN to sell to

obligated parties, and selling the blended E83 direetly to retailers.” For obligated parties, these higher

£ hitp:/ /domesticfuel.com/2013/05/29/siouxland-energy-steps-up-to-step-down-gas-prices/

smitte lucem ot
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cost RINs mean that RFS compliance will require additional outlays. By law, obligated parties must
adhere to the RFS mandate regardless of cost or cut production. Ethanol futures prices have converged
with wholesale gasoline (called RBOBY prices since the beginning of the year, significantly increasing
the cost of producing E10. At the beginning of January 2012, ethanol sold at a discount of over
$0.60/gallon to RBOB; June futures settled less than $0.10/gallon apart, a slight premium for RBOB on
a volumetric basis but a steep discount when energy content is accounted for. This $0.50/gallon
convergence raises the cost of E10 by approximately $0.075 per gallon on an energy equivalent basis.
Ten gallons of E10 generate one RIN and D6 (ethanet) RINs are currently trading in a range of $0.70 -
$0.80 each, therefore the rise in the price of ethanol relative to gasoline since January is mirroring the

increased costs of RINs over that same time period.  The cost of complying with the RFS is rising.

EPA does have the authority to waive the RFS, and has done so on four occasions between 2010 and
2013, but cach of these instances was for reductions in cellulosic biofuels volumes due 10 a lack of
production capacity.’ However, the EPA waiver process as practiced by the agency has at least two
important limitations. The first is that EPA may only issue a waiver for one year at a time. This
provision was included in the legislation to deal with relatively short-term disruptions or economic
dislocations from the RFS program. However, our research shows that to prevent a rapid increase in
gasoline prices, EPA should not only immediately issuc a waiver holding volumetric mandates for
renewable fuels at no more than 10% of the gasoline pool, but also signal its intention to extend the
waiver beyond one year.

As long as volumetric blending mandates and the cost of achieving those levels remain highly uncertain
(and costly), short-term waivers do not address what is essentially a long-term systemic constraint in
absorbing higher volumes into the gasoline pool. The high costs associated with blending ethanol above
10% of the gasoline pool as well as evaluating the technical feasibility of bringing large volumes of

advanced biofuels into the transportation fuel sector will take time. EPA can only prevent large increases

3 RBOB refers to reformulated blendstock for oxygenate blending. This is how the wholesale price of gasoline is often

quoted befare it is blended to meet national and state environmental specifications.
1 See Schnept, Randy and Brent Yacobueci, Renewable Fuel Standard [RES): Overview and Issues, Congressional
Research Secvice, March 14, 2013,

emitte tucem et




33

in gasoline prices by issuing a waiver holding blending at 10% and indicating it will likely extend the

waiver through 2015,

A second major flaw is that a waiver may be issued only if EPA determines that the RFS is causing
“severe” economic damage. 1t is not cleac how EPA defines severe economic damage. EPA set itself a
high bar for “severe™ when it denied drought-refated waiver requests in 2012, As there is no nominal
dollar value associated with EPA waiver criteria and EPA remains vague on how high gasoline prices
will have to rise before a waiver might be issued, this opens up the domestic gasoline market to
substantial price and dislocation risks. Keep in mind that rising gasoline prices act as an excise tax on
consumers and each penny increase costs consumers $1.4 billion. A $0.50 per gallon increase in E10 is
the equivalent of a $70 billion tax on consumers with all the subsequent harm to the national economy.
All of these costs do not include the additional consumer losses from rising costs of corn which have

moved from an average of $2/bushel in 2006 to $6-8/bushel in recent years.”

It is my view that EPA has two immediate tasks. If they are concluding that the blend wall is not a
problem, EPA should provide Congress with a detailed analysis how the program can be implemented
without substantially increasing the price of EI0 and diesel fuel. EPA should also inform Congress and
the public of how large a price increase it is willing to tolerate before the economic damage is
“significant.”

Understanding the Volumetric Fuel Mandate

The renewable fuel program was adopted in the Energy Policy Act of 2005 (EPACT), and was expanded
in the Energy and Independence Security Act of 2007 (EISA). EPACT mandated that a minimum of 4

billion gallons be used in 2006, rising to 7.5 billion gallons by 2012. EISA expanded the mandate to 9

billion gallons in 2008 rising to 36 billion gallons in 2022 (placing a 15 billion gallon cap on ethanol

SUSDA, ERS, Feed Grains Database.

emitte lucem ot veritatem
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production from comstarch and requiring growing volumes of advanced and cellulosic ethanol as well as
biodiesel).®

The program is administered by requiring all refiners and other obligated parties (such as importers) to
document that they have blended ethanol into gasoline by acquiring RINs {renewable identification
numbers}. Ethanol producers generate RINs when product is produced. RINs are then acquired from
ethanol producers by obligated parties when blended into gasoline. In recent years, the ethanol fuel
mandate (also known as the Renewal Fuel Standard or RFS) permitted ethanol biending below 10% of
the gasoline pool. Refiners and other obligated parties could, however, blend above their mandated
requirement and then retain those extra RINs for sale to obligated parties who had not met their

volumetric mandates.

The Clean Air Act allows the Administrator of EPA, in consultation with the Secretarics of Agriculture
and Energy, to waive the requirements of the RFS under certain criteria. The waiver could be issued if
the Administrator determines — after a notice and comment period -- that implementation of the RFS
requirements would severely harm the economy or environment of a State, a region, or the United

States.

Ethanol, when blended into gasoline, can play an important and cost effective role in meeting both
automobile and environmental fuel specifications. The use of corn ethanol or advanced biofuels in the
gasoline pool, when adjusted for both market and technology limitations, presents no major economic or
technical risks as a supplement to the production of gasoline. The fundamental policy challenge today is
dircetly attributable to a regulatory regime that requires annual upward adjustments in volumetric targets
in ethanol use, without regard to either its contribution to the cost of gasoline or technical limitations in
the use of ethanol within the U.S. automobile tleet.

1t is not ethanol per se that presents a risk of a price spike in gasoline or a major risk to automobile

engines, but the federal mandate requiring ever larger volumes of ethanol into the gasoline pool. The

&The RFS program as modified by EISA (also called RFS2) divides the RFS requirement into four separate nested
categories {total renewable fuels, advanced biofuels, blomass-based diesel, and cellulosic biofuels. Each of these
categories comes with its own volume requirement. In addition, biofuels qualifying under RFS2 must meet lifecycle
greenhouse gas emission performance standards.

emitte lucem et veritatern
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cwrrent reguiatory regime, if not reformed in some substantial manner, will likely spike gasoline prices.
The high cost problems associated with the blend wall are exacerbated by the RFS requirement that éver
targer volumes of cellulosic biofuels must be used even though only lmited supplies exist.

Ay federal mandates take the ULS. gasoline pool above 10% ethanol by volume, increased use of ethanol
can-only enter the transportation fuels market through a separate gasoling product, E8S {60-85%
cﬂmmi}, This fiel can only be used in so-called Hex fuel vehicles. Consumers have been resistant to

E85 because of its high cost when adjusted on & BTU basis to regular gasoline (E85's lower energy

content corresponds directly to reduced fuel cconomy in flex-fuel vehicles), limited availability and
higher frequency of refill. As shown in Figure 2 below, at no time since 2000 has E85, when adjusted
for BTU content, been less expensive that E10 gasoline. This Is 2 fundamental and potentially lasting

condition in the domestic gasoline market and the principal reason it will be both difficult and costly to

FIGURE 2
E85 and BOYBINU Are Most Costly Transportations Fuels
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encourage consumers o purchase Targer volumes of E85.7 We know this because even with growing

availability of flex fuel vehicles, consumers have been resistant fo incressing consumption of E83S As

shown in Figure 3 below, E835 sales have been declining nw consumers find it too expenst

Figure 3
83 Sales Continwe to Lag
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Figure 4
Lthanol RINS (in blu) Become Expensive

2013 RINS Price:

Source: Stiftwater Associnies

The cause of rising RIN prices is complicated, but is largely driven by expeciations among obligated
parties that they will seon face very high costs of blending ethanol at levels above 10% of the gasoling
pool and will require RINs from an ever diminishing supply to meet the requirement. Historteally
etfiinol RINg sold for pennies a gatlon, but have not been quickly bid up to level equivilent to advanced
hidfuely and Bio~mass Based Diesell

-As the U.8: gasoline pool has approached 10% ethanol concentration over the past vear, the supply of
RiNs has declined ag U.S, refiners canwot physically blend above RFS mandated vohumes to gmﬁémis
suiplus RINg as they could in the past when volumettic mandates were far below the 10% threshold.
Other véfiners who are already at {or will soon hit & 10% blending volume) are now emtering the market

fo buy RINs to meet the newer and higher RES vohumetric blending requirements. RIN values ave rising

now because. markets are forward Jooking and expectations remain that EPA will teke the entire
transportation fuels market head-on into the blend wall, Instead of purchasing high cost RINs, obligated

parties. could attempt o distribute inereased ethanel volumes through B35 or 1S, but this option is

highly Hmited and expensive. The remaining options are: (1) eut throughput {gasoline production) so 2

refiner’s or importer’s renewable fuel obligation (RVO} c¢an be lowered and bring requirements under

10%, (2} shift domestic production to exports so incrémental capacity utilization is not captiwed by the

mandated volume obligations, or (3) pay a large fing for 1ot ineeting the mandated blending volume;
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These options reduce the supply of gasoline and diesel to the market while raising the cost of the product
that is supplied into the domestic market. While the refining Widusiry, gnd perhaps the ethanol industry,

is i to absorh some cost increases, much of these cost increases will be passed oo 1o consumes in

the form of higher pump prices.

Under our best case scenario, the marginal cost to supply E10 gasoling will ride by about 30.18/g in
24 and $0.36 by 2022, about $20-$40 hillion per vear {Figure ). This low cost scenario also requires
that advanced and cellulosic biofuels enter the market af scale so the B8S blending is ot linvited by the

14 Billion, gallon'yr (befy) limitation on ethanol from corn. We have nof ehuded biodiesel in this

estitate. However, diesel supplied dnto the ULS, currently generates & larger RIN deficit than gasoline.

Therefore, the per gallon marginal cost to supply diesel will rise by 4 greater amount than E10 gasoline

FIGURE 5
Cost Compliance Curve Under Best Case Scenario
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This highly optimistic scenario provides some insight into what the low-end of the RES price would
look: like. Obligated parties would have to take on billions of dollars of losses promoting the sale of B85
with the expectation that these costs could be passed through to E10 and other petrolenm products.

Most vefiners do not own retall stations, so they cannot simply set the price at the retail level or order

loss-making ethanot blending. Geographic and infrastructare constraints would Hmit the smount of
that could be sold and where it might be sold, giving some obligated parties a compliance advantage

over others.

The blend wall affects each obligated party differently. Some have more carrvover RINs than others.

Midwest refiners have better access to ethanol supplies and ES3 outlets, while coastal refiners have

divect access to export markets, Obligated parties will take different steps to reduce their RVO {by

exporting) or generate RINs (with E83) depending on their individual operations. But regardless of

individual circumstances, the RFS sends all obligated partics the same message: the UK. is going fobe a

very difficult and expensive place to sell gasoline,

EPRINC notes that a stidy recently completed by Jnforma Economics concludes that ethanol, instead of

gatlon, and

increasing the price of gasoline, has led to a reduction in the price of gasoline by 2-4 cents

that in any ©

sline prices are determined largely by crude odl costs and gasoline taxes. We agres

that any kind of long-term a ment of gasoline markets will conclude that erude oll and taxes secount

* for 80-00% of the cost of gasoline. The remainder is determined by refinery margins, distribution costs

and retail margins. While in general feedstock costs and taxes determine gasoline prices, the Inforsw

5.

Econamics study fails to explain ethanol's prospeative role (and more fmportantly, the role of the RFS

fuel mandate) in driving up vefinery marging.  The principal confusion in such analyses is that as

mandated gthanc! use exceeds 10% of the gasoline supply, & large differential opens up betwesn the cost

of purchasing ethano! and the much higher cost of "using” (or blending) ethanol into the gasoline pool.
& 2 g £ g

How Did We Get Here

F the years preceding the passing of EPACT and a large segment of V.S, policy makeérs and

analysts believed U1.S. gasoline consumption would grow to well over 170 billion gallons from 2067

fevels of 143 bitlion gallons, thus accommodating the conventional renewdble fuel volumes proposed in

EISA at ethanol blend rate

elow 10%. However, this forecast was not universally accepted among

aynitte
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analysts nor was seceptance of this forecast pecessarily evidence that fuel mandates

independent ene!

ion. Note as shown in Figure 6 below, EIA projections in 2013 show that 2022 €

were 2 wise de

v more than 120 billion galtons and diesel consumption is

gasoline consumption will decline to sl
expected to remain fat The ditference in the outlook in U8, transportation fuel use between forecasts

stark, Clearly RFST targets were established in an era of expectations of rising

wade in 2007 and 2013 |
gasoline demand and circumstances in which exceeding 10% of the gasoline pool was considered

unlikely.

FIGURE 6
Eia Projections of UL, Transportation Fuel Use
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economics of producing gasoline should new conditions prevail in the marketplace. The legislation did

provide for a walver for economic hanm, but this appears to be an extremely high threshold for BPA

A 2006 EPRINC report pointed out that, “At the very least, additional measures to promote ethanol

should not aggravate supply risks by reducing flexibility in how the overall mandates are wet” Ta

addition, EPRINC research released in November 2007, before BISA was signed into law, had
determined that ¢thanol could easily be absorbed into the gasoline pool at levels of approximarely of

5%, but that volumes above 10% would be problematic. The study pointed out that

There is an e

amount of vthanol that can be absorbed in the gasoline pool. That is about 5%

and that iy where the marker is now: about 8 billion galivear, or S00.000 bid. At that level,

ethanol is a necessary and v component of the gasoline pool. It is the current
sitwation. It represents the replacement of MIBE in an economic environment that

accommodates ethanol prices higher than gesoline pric

L For years beyond 2002, there gre proposdls for ethanol sedes ses that as

G
concentrations in gasoline above the current 10%6 cap. How that might be gohieved is an

wnanswered question. glven that on

S aqutomakers espouse the plan, and they account for only

about half of US vehicle sales. i

v or sharply increased ethanol sales simply asswme dhat

Quite mans

turers will werranty existing cars for fuel blewds contuining far wore than the

curvent 10% maximum...

Depending on an agricultural commodity to decomplish these goals, however, Just-adds the risk

of the crop cycle to present. instabilities. That vowill be a concern until ethonol from
eellplose becomes economic and available i lirge amoents. More 3 iately, the ethanol
industry faces the stresses of consistently kigh corn prices, weckening product prices, the

consequent compression of swrging, and the possibiliy of producer consolidation. How the

frmmediarte s w5 wffect the wdiimate shape of an indusivy stll in s formative stages remains
wncertain, What iy certain is that the moders ensrgy ccomomy has constraints on how puoh

ethernnd it can absorb,

Three Myths About Ethanol and the R¥FS Mandate

I the mandate did not exist no ethanol would besold info the U.S. transpoviation fiwels mevlet,
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Even if ethano! blending werg determined strictly by cost and muarket conditions, total blending would
be unlikely to fall below 400,000 bblAd from current blending volumes of around 800,000 bbl/d, and
depending upon market conditions could sustain Tevels close to current fevels. Ethanol blending would

continue because it remains a valuable blending component to meet octane requirements and other fuel

specifications required by EPA, Higher blending levels would ocenr depending wpon cost and market
conditions, However, ethanol’s role at concentrations above 3-5% of the gasoline pool dre largely as a
substitute for gasoline, but its value is Hmited by ethanol’s Jower BTU content, and ultimately, by
Hiitations of the US, awto flect to absorb ever higher volumes of ethanol, Qn 2 volumetric basis,
ethanel i often cheaper than gasoline, When adjusted for energy content, ethanol is generally more
expensive than the gasoline,

Congumers don't buy E8F because there are too fow statfony selling the fuel.

Althdnzh representatives of the ethanal industry blaie the lack of E85 distribution infrastructure on ol
producers and refiners, there Is little evidence that the petroleny industry is & major impediment to the
installation of E83 pumps. Most service stations i the U.B: are owned independently and have seen

el growth in the installation of CNG and electric charge stations (Figure 7 below), The probles with

E&S fya lack of consumer demand and not infrastructure.

FIGURE 7
Light Duty AFV, HEV, and Diesel Model Offering, by Fuel Type

Haenise ol Modals Glfnrad

et d e htang

15
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Ethanol has reduced the price of gaseline by noarly $l/gallon

LS. goversment officials, including Seeretary of Agriculture Tom Vilsack, representatives of the

Renewsble Fuels ation (RFA), and other supporters of expanded mandates for the use of

renewable Tuels In the transportation sector have argued that the growth in ethano! blending spurted by

“the RFS has contributed to large reductiong in the price of gasoline.

Thede conclusions were taken from a series of studies from the Center for Agricultars! and Rural

v (CARD). The studies concluded that ethanol use had redoced

Development at fowa State Univ
gasoline prices by approximately $0.89/gatlon in 2010 and $1.09 per gallon in 2011.% The results of the
study were alse clreulated widely among members of Congress and were part of an extensive
advertising program undertaken by RFA.

The authors of the studies undertook o series of econometric caleulations evaluating how the UL

refining sector and pasoline prices would adjust if growih in the use of ethanol in the transportation fuels

stor were constrained. The studies evalusted the consequences of Hmiting ethanol use across several

Hing pariods, but most notable were the consequences of constrained blending between January 2000

and-Dectmber 2010,

The ecbnometric maode! tested by Du and Hayes did not adequately reflect operating conditions in the

LS. relining industey, The celenlations underiaken by CARD prohibited any sdjustments in refindiiy

capacity and then made a series of caleulations on the consequeices of lmiting annual ethanol use to 1.6
Chillion gallons aonually for the 2000-2010 and then 2000-2011 time periods. However, ethanol
production has grown by billions of gallons per year and refining capacity grew by 1 mm bblid (million

bareels per day) from 2000 to 2010 and by 1.2 mm bb¥d from 2000 to 2011, Thi

s enough refining
eapacity to process over 13 billion gallons of erude annually.

Gasoling prices vise in the CARD caleulations because demand can only be met through higher cost
production from the existing installed capacity, either tn the US. or abroad. Additionally, the CARD

muodel does not account for demand rationing. TF wsoline prices were $1.09 higher in 2017, a 30%

Gaodong Du and Dermet | Hayes, The Impact of Bthanol § fnnon LS, and Regional Gasoline Mavkets: 8
Upilate to 2012 May 2043, king Paper 12-WP 528, Seg
{ fwwacarddastate.edu/publications/dhs/pdfilas/ 1 2 wpSd8pdf

simithe Ty
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increase which would have sent prices to nearly $$/gallon, certainly demand would have been somewhat

curtatled. It should also be romembered that gasoline {s & globally traded commodity. The spot price of

gasoline in the Gulf Coast is only a few cents per gallon different from the Buropean spot price in
Rotterdam. It is unlikely that the loss of 700,000 bhl/d of ethanol under the CARD model, 460,000 bbi/d
of gasoline equivalent after BTU adjustment, would have the effect of raising prices $1.09gallon
globally. The CARD report specifies s price impact only in the U.S. market, but the U.S. market is

perhiaps the most globally integrated fels market in the world,

A yecent study by joint authors from MIT and UC Davis highlighted the limitations of the econometric
approach undertaken in the CARD study 10 The MIT/UC Davis assessment points out that the

estimutes of reductions in gasoline prices were inconsistent with the basic economics of the industry.

The authors of this study concluded that, at best, they were only able to calevlate o $0.13/gallon

reduction in gasoline prices. In termos of their cconometric model results, these conclusions are

insignificant or

sentially zero. As the authors of the MIT/UCSD study point out, using the same model
as the CARD authors, eliminating othanol use also would have increased natural gas prices by 65
percent and would have caused an increase in ULS, and Buropean unemployment.
Conglusion

Ethanol is o very important component of 54

soline supply at concentrations levels of approxituately

of the gasoline pool. It replaced MTBE a5 the primary oxygenate for US. gasoline and serves as an

aotans booster. However, as blends approach 10% concentration, the relative cost of ethanol increases

ag its

alue declines. Mid-level blends such as EIS and ES3 are simply uneconomie under current
piarket-conditons. Sustainable solutions will be those that promulgate steategies for resewable fuels

that hold up well under a wide range of firture market conditions,

# Christopher R, Kinittel and Aaren Smith, “Ethanol Production and Gagoline Price
2002 WITAU tickims of the CARD results were very specifie, "We show that their (CARI

¥ ions and spurious stati sidioivs, Thdotng so, we show et the empic
we to the empirical spe § v empivical medels that ave most con:
sffects that are near e gignificant See

SHEL peHnd
TESY extremely &
euhovais theoly suggest

it with

snitie b oY vaeiiatan
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Regarding changes to programs that promote the use of renewsble fuels into the gasoline pool, any
policy remedy should provide adequate market flexibility for refiners and importers to adjust to large
movements in feedstock prices, production costs, and antomobile technology, Bringing flexibility o
voltmetric renewable fuel mandates, which cannot by definition, adjust to uncertainty in market
conditions, is clearly an important starting poiat in any reform program,

Finally, the U.S. Is in the midst of a revaissance in oil and gas production. As shown in Figurs 8 below,

5 milttion

EPRINC estimates that combined U.S. and Canadian off production is ikely o grow o 13

barrels a day (mmbid) by 2020, up from the 2010 level of § mmb/d in 2010,

FIGURE S
North American Off Production Forecast

S RS, anl (v
. Produttion Forecast (EPRING and
2]
ks EPRINT S Broguction Ferecast

Sihons of Barels per Day’

WEY 2083 IR AmE FOLF 2018 ALY X

i this outlook, Patroleurn s no longer an instrument of economic distress, buta major-driver of

economic growth and a much improved strategic outlook for the U8, When the RFS was established as.

faw, the

113, faced rising consumption of trassporiation fuls, declining domestic natural gas and crude
wil production, and rapidly rising petroleum product imports. None of these conditions exist today.

nour energy landscape we should now revisit not just the RES, but the entire

Given the vast of

reguiatory programs that were put into place in o much different eva.
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APPENDIX (Selected EPRINC Publications on Ethanol and the RFS)

Montalbano, Ben. Ger Ready for a Bumpy Ride - It Could Be a Turbulent Year for
Gasoline Prices. Publication. N.p.: n.p., nd. Web. 15 Mar. 2013,
httpfeprine ore/ pdPEPRINC-GASOLINETURBULENCE-2013 pdf

Pugliaresi, Lucian. "Time to Rethink Renewable Fuel Rules.” www.cnbe.com. Nop., 18 Apr.
2013. Web. htp:www cobe.com/id/ 1006353882

Pugliaresi, Lucian. "Ethanol's Hidden Gasoline Tax." Www.washingtontimes.com. Nop., 7
May 2012, Web, htipr/‘www washingtontimes.comy news/201 2'may Zethanols-hidden-gasoline-
taxPpage=all

Montaibano, Ben. Ethanol's Lost Promise: An Assessment of the Economic Conseguences of
Renewable Fuels Mandate. 14 Sept. 2012, http:/eprinc. org/'pdf/ EPRINC-ETHANOL -
LOSTPROMISE-2012.pdl’

Montalbano. Ben. Implementation Issues for the Renewable Fuel Standard. Publication.
Nop.: np., nd. Web. 28 Apr. 2011, htip:eprinc.org pd VEPRINC-CornLimitsEthanal. pdf’

Pugliaresi. Lucian, and Ben Montalbano. Will the Ethanal Mandate Drive Up the Cast of
Transportation Fuels? Publication. N.p.: n.p., nd. Web. Feb. 2009.
/reprine.org/pdfi costofethanolmandate.pdf

hup:/ie

A Report on the EPRINC-EI4 Ethanol Roundtable Discussion That Took Place on April
13th. Publication. N.p.: n.p.. n.d. Web. June 2008.
hupepring ore'pdfReonEPRINCETAEthRtDis pdf

Kumins, Larry. "Energy System Limits Future Ethanol Growth." O/l & Gas Journal (2007}
2-5. 26 Nov. 2007. Web. htp:/eprinc.ore/pd CETHANOLUPDATEOG) pdf

Kumins, Larry. Ethanol H: Is Home-Grown Fuel Policy Undermining U.S. Energy
Security? Publication. Nop.: n.p., n.d. Web. Apr. 2007.
hup:Yepring.ore'pdt HomeGrownFuelUSEnerevSecurity.pdl

Goldstein, Larry, and Ron Gold. Update on Ethanol. Publication. N.p.: np., n.d. Web, July
2006. hitp:eprine org’download/UpdateOnEthanol.pd{

MTRE, Ethanol - Sorting Through the Oxygenate Issues. Publication. Nop.: np.. nd. Web
Dec. 2001 https/eprine org'download-oxvissues. pdf
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Mr. LANKFORD. Thank you all for your testimony. We will work
our way through questions here five minutes at a time, as we get
a chance to pass these questions around. If we have a moment, we
will get a chance to follow through on some of those as well, de-
pending on our time period.

Mr. Gerard, let me just tell you a quick story, and this is for all
of you, as well. You spoke specifically of fuel prices, several of you
did, of the price of fuel as it goes. I spoke to an 8th grade class
two weeks ago in Roosevelt Middle School, which is one of the poor-
est areas of Oklahoma City, and they submitted their questions to
me in advance. And as I flipped through those questions, I was
stunned at the number of them that asked the question about gas
prices, and for their particular family to say what can be done be-
cause our family is having a tough time getting to work now and
getting back and forth to school, and writing statements of I may
?ave to walk in the days ahead because we cannot afford the gaso-
ine.

The statements that were made about what is really coming on
the consumer, both in the price, as Mr. Brandenberger mentioned,
of food and of fuel, that is a real issue that we are facing right now
for people that are the poorest and most vulnerable in our commu-
nities.

What can be done right now for EPA to provide some certainty
in what is going to happen in energy prices for the next year?

Mr. GERARD. Well, there are probably a number of things EPA
could do. The first and foremost, back to the Renewable Fuel
Standard, though, send a signal to the marketplace that we are not
going to put undue pressure, use the waiver authority to not put
undue pressure on the prices that exist today.

Just very quickly, Mr. Chairman, I know that you understand
this. The key drivers behind the price of gasoline are, first, crude
oil trading on the global marketplace and second is taxation. Every
State imposes somewhere between $0.35 and $0.70 a gallon on
what it is that is produced. But what we are coming against under
the Renewable Fuel Standard is the blend wall, where Government
mandate is going to force us to make a decision as refiners. If we
break through that blend wall and get forced to produce a fuel that
the auto manufacturers have said don’t put that in our cars, back
to your car situation, because it is going to hurt the engine and
they are not going to function well, or do we get compelled in the
marketplace to begin to move back on our production? That is
changing the fundamental supply and demand equation, putting
upward pressure on the price.

So EPA needs to move quickly, with their waiver authority, to
send a signal to the marketplace we are going to take this one vari-
?blf out of play and not put upward pressure on the price of our
uels.

As NERA reports, and I would like to submit that for the record,
if it is appropriate, Mr. Chairman, the potential here is staggering.

Mr. LANKFORD. Without objection.

Mr. GERARD. The reason those numbers only go to 2015 is be-
cause it is so staggering and so infeasible the model doesn’t work
after that. When you drive the price of diesel, the cost associated
with diesel upwards of 300 percent, there is no place else to go in
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2016; you have broken the system. That is how serious this is.
epa’s announcement to the marketplace we are going to relieve the
Government pressure and get us back to a pure free market would
go a long way.

Mr. LANKFORD. Okay.

Mr. Brandenberger, you mentioned some of the same things deal-
ing with food, as well, and the price of food, but you also, in your
testimony, a little earlier referenced the shift in jobs that is occur-
ring; as we are seeing an increase in jobs in corn-based ethanol and
cellulosic and some of the renewable fuels, we see a dramatic de-
crease in job in the agricultural industry as well. Can you go into
greater detail on that?

Mr. BRANDENBERGER. Sure. Absolutely, Mr. Chairman. Even a
small-to medium-sized turkey plant will provide several hundred
jobs. A very large ethanol plant won’t come close to providing the
same number of jobs. So there has been a real shift in rural Amer-
ica.

As I mentioned, our production is still around 10 percent below
its 10-year high; it is still about 6 to 7 percent below where it was
in 2008. And those are real jobs that are lost. We have a lot of peo-
ple about to be out of work in North Carolina, when the last tur-
keys run through the plant I mentioned there. There are a number
of workers in California whose future is uncertain when the second
largest turkey company there had to move to Chapter 11 protec-
tion. And this is going to continue.

And the problem comes, as well, just very briefly, is in both in-
stances, when the RFS has had a real impact on corn prices, it has
come at an exact moment when the meat and poultry industry al-
ready had other problems that affected it. So there comes a limit
as to how much cost can be absorbed. You have to start passing
it along to your customer. If the economy is not strong, the cus-
tomer quits buying the product and then you get into a vicious
cycle where supplies grow and plummet. It is a vicious, vicious
cycle.

Mr. LANKFORD. We have faced this before. In 1979, the Govern-
ment, at that point, Jimmy Carter was president, in the famous
malaise speech made a speech to say that by the year 2000, be-
cause the Federal Government was going to coordinate all these ef-
forts, 20 percent of the energy used in the United States would be
done by solar power. And they were going to put a process in place
to make sure 20 percent of the energy used in the United States
was going to be solar by the year 2000. Obviously, that goal was
not achieved. Not even close at that point.

You can make the plan and make the proposal and say this is
what is going to happen, but if the technology is actually not there
to do it, you can’t actually get it there. As has been mentioned be-
fore, we can make this statement to say we are going to burn this
much fuel, but if that fuel is not economically viable, if it is not
really there, if the cellulosic fuel doesn’t exist, as you mentioned
before, the phantom fuel that is out there demanding to be used,
we can make all the federal demands we want to make; that
doesn’t mean it actually exists in the real world. That is the chal-
lenge that we are facing currently right now.



49

As much as we would love, as Dr. Martin mentions, as much as
we would love to get away from food-based fuel, it doesn’t exist in
the quantities that is needed to actually achieve that, and we have
to find some solutions to this in the days ahead.

With that, I yield to the ranking member, Ms. Speier, for her
questions.

Ms. SpEIER. Thank you, Mr. Chairman. You know, I am some-
what baffled by our discussion so far. It is almost like we are going
to say we really can’t move forward, we have to move backwards.

I think that Dr. Martin made an excellent suggestion about how
we can fix your problem, Mr. Brandenberger, when he said you
could cap the amount of corn ethanol that can be produced. That
would then kind of up the opportunity for cellulosic. What do you
think about Dr. Martin’s proposal?

Mr. BRANDENBERGER. Well, the amount of corn-based ethanol is
about two, three years away from being capped at 15 billion gal-
lons, anyway, under the law. It is already approaching 14 billion
gallons. We are already having enormous problems. If you are talk-
ing about capping it where it is today, or even capping it slightly
below where it is today, there could potentially be some benefit.
But if you are talking about following the cap already in law, I
don’t think that will give us or any of our brethren in the livestock
and poultry world a whole lot of relief.

Ms. SPEIER. Okay, so there is some opportunity here for both to
flourish, for corn ethanol and cellulosic ethanol, and for turkeys to
be properly fed, and we just need to find a way to get to a happy
medium here, because here is the problem: the oil production is
going to cap, even with fracking, in very short order. So we have
to be prepared with alternatives. We have oil companies saying
they are moving in that direction. BP, for a while there, was saying
beyond petroleum, although they have kind of abandoned that par-
ticular moniker today.

The military, the Navy wants to have 50 percent of its fuels com-
ing from biofuel by 2020. So we cannot just dig our heads in the
sand here.

Dr. Martin, can you comment on what Mr. Brandenberger has
just said?

Mr. MARTIN. Sure. I would be happy to. I think the point here
is to address some of the near-term challenges that people have
raised, and there certainly are challenges with food-based biofuels,
but to recognize that locking in place a status quo doesn’t advance
the oil savings and climate solutions that we really need to move
our Country forward.

So I think my testimony pertained to a slightly longer view of
this policy, but a longer view is necessary. You didn’t build the oil
industry overnight. You didn’t build the corn ethanol industry over-
night. So between now and 2015 we are not going to build a cel-
lulosic biofuel industry that is the scale of the oil industry. So we
need a steady path forward that allows investors the confidence to
build this next industry and to create the jobs and opportunities
that will come with it.

Ms. SPEIER. The reference that Mr. Brandenberger made to jobs
I think doesn’t square with some of the realities that we are seeing,
so I would like to point out that the Ineos plant in Vero Beach,
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Florida, a cellulosic biofuel plant, will produce 8 million gallons of
ethanol from municipal solid waste, create more than 400 jobs, and
contribute more than $25 million into the Florida economy.

KiOR, in Columbus, Mississippi, will produce ethanol from woody
biomass, yielding over 13 million gallons of gasoline, diesel, and
other fuel oil blend stocks. The $220 million facility is expected to
create several hundred jobs during operation and over 500 jobs on-
site during peak construction.

Additionally, there are new plants either in the planning stages
or under construction in as many as 20 States and Canadian prov-
inces, including BlueFire Renewables in Anaheim, California,
POET-DSM Advanced Biofuels in Scotland, South Dakota, and
Fiberright in Lawrenceville, Virginia, to just name a few.

So here we have a real jobs engine being produced, real hopeful
technology, an opportunity to reduce our dependence on foreign oil,
and we are somehow suggesting we just have to cut this off and
repeal the RFS.

Mr. Martin, can you describe the new technology that is allowing
these facilities to produce these volumes of cellulosic biofuel?

Mr. MARTIN. Not in a few seconds, but one of the really exciting
things is that there is not just one technology, there is quite a dif-
ferent variety of technologies. Some of them are biological, some of
them are thermochemical, and they would take some time to get
into, but different technologies are suitable to different feedstocks.
So we have a lot of opportunities that can create different types of
fuel using different types of resources all over the Country, so I
think that is the opportunity that is in front of us and that is why
it is so important to move forward.

Ms. SPEIER. Thank you, doctor.

I yield back.

Mr. LANKFORD. Thank you.

Mr. Chaffetz.

Mr. CHAFFETZ. Thank you, Mr. Chairman, and thanks for calling
this hearing. This is something that actually affects every single
American. It affects them at the table where they eat; it affects
them in their pocketbook at a time when we are struggling with
jobs and the economy. This is not something the American economy
can continue to sustain.

Mr. Gerard, I would like to ask you a couple questions about the
economic impact and the blend wall specifically. I know there was
this NERA report. Could you talk to that? I believe it said it would
result in a $770 billion decline in the GDP. Explain the economics
behind that.

Mr. GERARD. Yes. What NERA did is they went back and they
looked at the situation on the Renewable Fuel Standard, and I
wish Ranking Member Speier were here because there is a key con-
nection, I think, with some of her comments earlier, and that is
that we can all hope for the new fuels, the cellulosics and other
things Dr. Martin has talked about.

The reality is the statute mandates and it is forcing as if some-
how it is going to compel technology to produce a fuel that doesn’t
currently exist. Cellulosic is a perfect example. I think everyone
would help we have cellulosic fuel today. The oil and natural gas
industry happen to be some of the largest investors in some of
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these renewable alternative forms of energy. The problem is it
doesn’t exist today in the quantities necessary, but the statute
mandates the blending of them. We paid millions of dollars to the
EPA under the statute, finally got a court to compel them to give
our money back, paying for a fuel that doesn’t exist.

So when you look at the NERA study, what they did is took the
assumptions under the statute, what the law required us to do, and
said what does this result in. And we have four fundamental op-
tions: we can either cut back production because we can’t meet the
statute, therefore, the volumes we are producing are limited and
our requirement to certify we are using, called RIN, or Renewable
Identification Number is met; or we can try to go to the E85 that
Lu talked about, which the public has already said we are not
going to buy that fuel, it is less efficient, essentially costs us more;
we can go to E15, which is the approach the EPA has taken. Inci-
dentally, all the research shows, and every automobile manufac-
turer asked by Congressman Sensenbrenner last year said we will
not warranty our cars if you put E15 in them. And the last option
is we can export the gasoline. Why? Because we don’t have to blend
the piece we export.

So you are driving us in a position in the United States where
we have no alternative, no place to go. The NERA analysis says
that greatly escalates price and, therefore, could add to the cost of
producing diesel upwards of 300 percent, gasoline 30, taking $770
billion out of our economy as a result of the ripple effect.

Mr. CHAFFETZ. So what has happened to the ethanol RINs? My
understanding is that this traded as a commodity. In early 2013 it
was about $0.05 per gallon. It moved at one point north of $1.00
per gallon. It is now, at least on May 30th it was $0.89. What is
the economic impact of that? What does it mean for a regular fam-
ily who has a regular job and just trying to get by?

Mr. GERARD. Well, experts predict different things, but the bot-
tom line is this: the price of the RIN, Renewable Identification
Number, that we have to buy to certify we blended the fuel has in-
creased over 1400 percent in the last few months, over the last four
or five months; and that is being driven by the expectations of the
market. The market can see the blend wall. The market under-
stands the blend wall is upon us. And just like the EPA action,
thinking they were going to take pressure out of the blend wall by
forcing us to create a fuel that we understand will damage auto-
mobiles, that is where we stand as an industry. It is a hard thing
to answer. The bottom line is it adds to cost. Clearly, everything
this Government mandate will do prospectively, just like NERA
concluded, significantly adds to cost and impacts the consumer.

Mr. CHAFFETZ. The cost of running an automobile, to running
that tractor, to the airline tickets that you are going to buy, it is
all going to be affected.

In my last few seconds here, Mr. Brandenberger, explain bigger
and broader than just turkeys how feed is affected and what that
does to the price. Turkey is one of the most consumable products
we have out there, such a staple in the American diet. Go a little
deeper in the economics on what this does to this industry.

Mr. BRANDENBERGER. Absolutely. Thank you for the opportunity.
To sort of lay the foundation for that, two things to what we have
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been discussing here today. We are going to try to play it very
straight with the subcommittee when we talk about jobs. We are
talking about permanent, ongoing jobs in the plants themselves;
not construction jobs that are created, not the many other jobs that
are created in the support industry. We are talking about perma-
nent jobs in the plants. And to give it a broader case, in all live-
stock and poultry, corn is the top feed ingredient. It is true for
chickens, true for hogs, true for cattle in the feed lots.

We have created a situation where, when we have a year like
last year, when there was such a severe drought, we have corn
stocks down near historic lows, we have to compete in the market
for that corn. But the Federal Government has said one person gets
to go to the head of the line because their customers have basically
a regulatory gun to their head; their customers, the ethanol indus-
try’s customers have to take their product. We don’t have a turkey
consumption standard or a chicken consumption standard or a beef
consumption standard. Our customers don’t have to buy our prod-
ucts; the ethanol industry’s customers have to. That gives them an
incredible advantage when competing for corn in a short market.

So I hope that maybe clarifies a little bit just exactly what the
rilpple effect is. We don’t have an ability always to pass our costs
along.

Mr. CHAFFETZ. I thank the chairman. Yield back.

Mr. LANKFORD. Thank you.

Mr. Cardenas.

Mr. CARDENAS. Thank you very much.

Well, lucky for the turkey industry, I have to buy your product
because I don’t eat pork or beef. So that is my main source of pro-
tein. So you have one big consumer here.

Mr. BRANDENBERGER. Thank you.

Mr. CARDENAS. You are welcome.

Dr. Martin, I would like to ask you a question. People might be
thinking I am being facetious, but I am being serious. What sci-
entists are concerned, why are they concerned, and what are they
concerned about when you talk about concerned scientists?

Mr. MARTIN. Thank you. We are concerned about a variety of
problems. Probably at the top of the list is climate change. But we
are also concerned about other impacts that oil causes to our econ-
omy, to our security, and, as I already mentioned, to the climate.
We have other programs working on issues related to food, to agri-
culture, to tropic deforestation, to global security. So we work on
a variety of issues and we are concerned about all of them.

Mr. CARDENAS. Okay. Well, thank you for your concerns and the
effort you are putting into that.

I have a question to Mr. Gerard. You mentioned earlier some-
thing about costs increasing by 300 percent. What were you refer-
ring to, under what time frame, and what is the potential cause of
that?

Mr. GERARD. That is the NERA analysis I just mentioned to Con-
gressman Chaffetz who was here. We are happy to provide that for
the record. But what it does, congressman, is we come to this E10
blend wall where we are forced to make decisions because they are
pushing us into creating fuels, if you will, that the market cannot
accept for technological reasons. We then get put in the position
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where we have to find ways to justify or document that we are
doing what the law requires. Therefore, the options to us are lim-
ited, but some of those options include to take fuel, for example,
and to reduce the amount that we produce. The study itself, I be-
lieve, references this as rationing. So when you begin to impact the
market by Government mandate like that, of course, others seeing
this coming react to it and this particular economic group con-
cluded that that would drive costs associated with diesel as high
as 300 percent higher and gasoline 30 percent higher, in addition
to the impacts on take-home pay and decrease in GDP activity.

Mr. CARDENAS. So basically those are potential increases, they
are not charted actual increases; they are potential increases based
on cause and effect, correct?

Mr. GERARD. Correct. Predicted to occur within the next two
years.

Mr. CARDENAS. And you represent the American Petroleum Insti-
tute, so if they had to write a letter right now and say either they
are going to put in their letter to Congress about RFS, would that
letter be talking about eliminate RFS or modify RFS?

Mr. GERARD. Well, we take two approaches, congressman. First
thing we do is we would suggest EPA act immediately under their
waiver authority to send a signal to the marketplace, take the pres-
sure out of it. The second approach we would take right now is a
repeal request. The reason we pursue repeal, we believe the statute
has become so complex and convoluted that we ought to step back
and start over and look at the new reality we are faced with in the
United States today, where we produce a lot of our own fuel right
here at home and we are able to produce even more here at home
in the forms of oil and natural gas. We should look at those reali-
ties to secure our own energy future.

Right now, part of the mandates required under the Renewable
Fuel Standard require significant imports from Brazil of sugar cane
ethanol. Well, if the statute was originally enacted to get us off for-
eign imports, all we have done is shift it from one commodity to
the other.

So we would ask for repeal and then step back and say, okay,
what is the vision of the Country as it relates to renewable fuel,
cellulosic and others? We are big investors in those. If we had an-
swers to that today, they would already be in the marketplace.

Mr. CARDENAS. I have one more question to you guys. My time
is limited. I have been dying to ask this question all my life, well,
since I was 15 years old and I got my driver’s license and paid for
my own gas. I always wonder that no matter what is going on in
the world, whether there is a war going on, gas prices seem to
jump up; whether the war ends, gas prices seem to stay stagnant
or jump up; whether or not there is disasters or what have you
going on affecting oil-producing countries, gas prices seem to either
go up or stay stagnant, regardless. So in my personal experience,
and many of my constituents, that seems to be the case. They go
up a lot easier than they go down. So the question I have for you
or your industry is do you document the spikes and let the public
know the whys of those spikes as they occur, or is that too propri-
etary?
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Mr. GERARD. Those movements in the price of gasoline, diesel
fuel, whatever they might be, are all a matter of record by a num-
ber of agencies, particularly Government. But let me respond more
generally, if I can, congressman. As you look at the price of gaso-
line and fuels generally, it is driven, as I mentioned earlier, pri-
marily by the cost of crude oil. Now, what is significant about the
new reality in U.S. production today? We are having a significant
impact on the potential supply equation on a global scale. In the
past two years, the United States is now the number one natural
gas producer in the world. IEA, the International Energy Agency,
has predicted that if we stay on this course of production increase,
we will surpass Saudi Arabia as the number one world’s oil pro-
ducer in seven short years.

There was an article just as week or so ago talking about OPEC.
OPEC is very concerned about what is going on in the United
States today. This has geopolitical ramifications to it that will
change the world as we know it. That is why we think we need to
get back and refocus on reality, look at things like RFS that were
put in place at a very different time, under very different assump-
tions, and deal with the reality today to maximize our potential as
a Nation to become energy secure.

Mr. CARDENAS. Thank you, Mr. Chairman. I yield back.

Mr. LANKFORD. Mr. Jordan.

Mr. JORDAN. Thank you, Mr. Chairman.

Mr. Brandenberger, let me first start here. I kind of want to just
cut to the chase, if I can. The law says the EPA can waive the Re-
newable Fuel Standard if “implementation of a requirement would
%everely harm the economy of a State, region, or the United

tates.”

Does the Renewable Fuel Standard increase the cost of producing
turkey, Mr. Brandenberger?

Mr. BRANDENBERGER. Absolutely.

Mr. JORDAN. Does the Renewable Fuel Standard increase the
cost, I know you are in the turkey business, but does it increase
the cost of producers in the pork industry?

Mr. BRANDENBERGER. Absolutely. We have a lot of members who
produce both turkey and pork.

Mr. JORDAN. Does it increase the cost of producing beef?

Mr. BRANDENBERGER. Yes.

Mr. JORDAN. And, therefore, would it be logical to assume that
because the cost of production is up, that the cost to the consumer
of those products, turkey, pork, and beef, is also going to be in-
creased?

Mr. BRANDENBERGER. In most cases, yes.

Mr. JORDAN. And, Mr. Gerard, does the Renewable Fuel Stand-
ard increase the actual cost of fuel?

Mr. GERARD. Yes. Economists and experts say it does.

Mr. JORDAN. Mr. Brandenberger, does the Renewable Fuel
Standard increase the cost of other non-protein, non-livestock food
products, the cost of production, corns used in all kinds of food
products, does it increase the cost of those other food products?

Mr. BRANDENBERGER. The people I talk to in those industries as-
sure me it does.

Mr. JORDAN. They tell me the same thing.
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Mr. Martin, I think you even said in your testimony you don’t
want to expand the food-based fuels and the Renewable Fuel
Standard.

So I guess I go finally to Mr. Pugliaresi. So is all this adding to
the cost of the American consumer, the American family, increas-
ing the strain on their budget? Is it harmful to the economy?

Mr. PUGLIARESI. It is very harmful to the economy because it
acts like a massive excise tax. But, more importantly, we are allo-
cating resources to activities which have very low value added, and
often harming activity in high value added activities which would
help to foster high rates of economic growth. We now have 10 years
of very low economic growth, less than 2 percent. We should take
a very hard look at our entire regulatory program on the fuel sec-
tor, because that is one of the drags.

Mr. JORDAN. Okay, so, if I could just quickly sum up, then, every
food product that uses corn is seeing an increased cost; fuel itself
is an increased cost, which, according to the economists here, is
going to make it difficult for every family. Every family’s budget is
being hit by this.

So the simple question is, Mr. Chairman, for the second panel,
Mr. Grundler, from the EPA, or, frankly, the acting head of the
EPA, Mr. Perciasepe, or the nominee who is slated to be the head
of the EPA, the question is way haven’t you waived the standard.
I mean, the law is real clear: if implementation of the requirement
would severely harm the economy of a State, region, or the United
States, you can waive the standard. So these guys are all great and
they are saying everything that I think a lot of us already knew,
and I think the American consumer understands every time they
go to the grocery store, every time they pull into a gas station.

So the real question is, from the EPA, why in the heck haven’t
you done what the law says you can do? And then we can think
about how we are going to change the law, if we need to, but there
is relief right now. I know we have to keep asking questions of
these fine gentlemen, but I want the EPA guy up there to say what
gives, what is the deal. This is as obvious and as plain and as sim-
ple as it can be. You guys have the authority to help every single
family in this Country and you won’t do it. We want to know why.

So I look forward to the second panel and I yield back.

Mr. LANKFORD. Would the gentleman yield his final one minute?

Mr. JORDAN. Be happy to.

Mr. LANKFORD. Mr. Gerard, you made a comment earlier I would
like to follow up on. You made a comment about one of the alter-
natives is to export more gasoline in this structure. What did you
mean by that?

Mr. GERARD. Well, what happens when we get forced into the
blend wall, we have to make decisions about what we do with the
product. Do we quit producing the product, thus leading to ration-
ing, as some of the economic analyses suggest? Or the other out is
you potentially export gasoline because you don’t have to attach a
RIN to it.

Mr. LANKFORD. Has that already started occurring?

Mr. GERARD. Over time, we, as a Nation, have always exported
some refined product and gasoline.
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Mr. LANKFORD. But that is being seriously considered to solve
this problem, we could export?

Mr. GERARD. It is difficult. Where we are today and what is so
difficult about where we stand, under the law, the EPA is supposed
to tell us on November 30th of the previous year what the standard
is going to be.

Mr. LANKFORD. Do we know that yet for this year?

Mr. GERARD. We don’t know it yet.

Mr. LANKFORD. It is passed November 30, by the way.

Mr. GERARD. It is passed November 30 of 2012, when we were
supposed to learn what is going to happen for 2013, what is re-
quired for us. So we hear, in January, what their proposal is. It has
not yet gone final. We don’t know, today, half way through 2013,
what is expected of us in terms of where they are ultimately going
to land, because they have the waiver authority that is being
talked about on some of these standards. So as an industry, I can’t
speak for the individual companies, but let me tell you there is a
lot of hand wringing going on right now, trying to understand the
Government mind-set, trying to understand where EPA is, frankly,
trying to understand where the Congress goes next on this. EPA
has that authority year by year. Ultimately, this needs to be re-
pealed. It is creating great anxiety in the marketplace; it is forcing
decisions unrelated to market factors because of governmental in-
terference, if you will, or drivers. It is a serious problem. I wish I
could tell you with clarity what each other individual company is
going to do. I am merely laying out what the options are, none of
which are good until you fix the Renewable Fuel Standard.

Mr. LANKFORD. Thank you.

Mr. Jordan?

Mr. JORDAN. I thank the chairman for his indulgence.

Real quickly, if I could just run down the list. Why won’t the
EPA do what seems obvious to all of us? What do you think their
motivation is for not doing what clearly needs to be done?

Mr. GERARD. I can’t tell you what is in their head. What I can
tell you, congressman, is if one believes that you can take a Gov-
ernment mandate and force the creation of a technology, which I
believe is a silly notion, that is the only thing I can come to. Or
they are literally trying to reorganize or re-craft, if you will, the en-
tire fuel economy of the United States.

We look at this from, for example, our situation under cellulosic
fuel. As I mentioned earlier in my comments, in 2010, when they
came out with a mandate, the fuel didn’t exist. We asked them, we
said, please waive that down because the fuel doesn’t exist. They
said, no, we are not going to do that. We got to the end of 2011;
we actually had to petition them with a waiver that says please,
in a formal way, waive it down to zero, because now we have gone
through the year. We all know it doesn’t exist. Will you give us re-
lief? And the response was no.

So we paid over $5 million to the EPA. I might add that is a new
taxing authority, from our vantage point. Gave $5 million to the
EPA for a fuel that doesn’t exist. We came to the next year. What
did they do? They raised the number on us, even though it didn’t
exist in the previous year. So we had to go back to the U.S. Court
of Appeals here in D.C. and get a court to instruct the EPA to
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waive the standard down to zero. The fact is it is fascinating, I
don’t know if any of you would be interested, but in the particular
court decision, here is what the court says: The EPA is not allowed
“to let its aspirations for a self-fulfilling prophesy divert it from a
neutral methodology.”

Now, the court mandated that they say since there is no fuel,
give the money back to the refineries. Within days the EPA issued
their proposal for this year. They doubled down, they increased the
mandate for us on cellulosic over what it was the previous year
that the court had struck down literally five or six days earlier. So
I can’t tell you what they are thinking. That is a long answer. It
is hard for us to predict. I can tell you it is raising havoc in the
marketplace. And you have industries trying to provide consumers
benefits and values of fuel at affordable, reliable cost, and now we
have Government that is dictating that. It is a real problem.

Mr. LANKFORD. Thank you.

Mr. Davis.

Mr. DaAvis. Thank you very much, Mr. Chairman. I, too, want to
thank you for calling this hearing because I think this issue is one
of the most important ones that we face. Trying to strike the appro-
priate balance between protection of our environment and the
health of the American people, and at the same time providing a
reliable, safe product in terms of the production of oil and gasoline
really is no easy task. So it is fraught with a tremendous amount
of disagreement.

Mr. Gerard, let me ask you has the EPA approved E15 for use
in any car or light truck model year 2001 or later?

Mr. GERARD. Yes, they have, Mr. Davis. In fact, what they did
in two steps or in two processes, they granted two waivers. So now
they have approved it for 2001 and later vehicles. Yet, going back
to Mr. Lankford’s comment, our research, the Coordinated Re-
search Council, which is a combination of automakers and our in-
dustry and the EPA and DOE, I might add, have come to the con-
clusion, based on research, that with E15 you put millions of cars
at risk, not to mention what you potentially do to small engines;
chainsaws, lawnmowers, motorcycles, etcetera. So, yes, they have
used waiver authority under the Clean Air Act to grant that oppor-
tunity, and it is a real problem. And every automobile manufac-
turer that responded to Congressman Sensenbrenner last year said
they will not warranty their cars if they use E15. But the EPA has
granted that.

Mr. Davis. Is it legal to use E15 in motorcycles?

Mr. GERARD. I don’t think it is. I think they specifically excluded
some of the smaller piece of that, perhaps motorcycles. Let me go
back and find that specific detail. It is not legal in motorcycles, in
small engines.

Mr. Davis. Did the DOE find any increased risk of engine dam-
age from using E15?

Mr. GERARD. This is a great question I would encourage the com-
mittee to look at closely, because in the process of granting the E15
waiver, the EPA had underway an emission standard for catalytic
converters on cars. When they decided to grant the waiver, they
took that study that was unrelated to E15 at the time and used
it to justify their decision on E15. The study that we were partici-
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pating in, which originally had EPA part of it to design the study,
they wouldn’t wait for that study to come out. That study was con-
cluded and shows that you put millions of automobiles at risk.

So we need to look closely at the science. We believe the science
has not been done. In fact, California, the California Air Resources
Board has said we will not use E15 in California; in fact, we be-
lieve it will take many years of study to determine if it should be
used.

Mr. Davis. Did they find if there were no significant changes in
vehicle tailpipe emissions, vehicle driveability, or small non-road
engine emissions as ethanol content is increased?

Mr. GERARD. Well, their conclusions based on an emissions test
about catalytic converters was they attempted to suggest that an-
swered the fundamental question of auto durability and fuel sys-
tems. The analysis done by the Coordinating Research Council con-
cluded it clearly showed impacts on fuel system and clearly showed
impacts on some model years on durability, valves, etcetera. So
while they attempted to extrapolate, in our view, an unrelated
study for these purposes, real research that goes to the real ques-
tion about the impacts of E15 shows there are serious problems.

Mr. Davis. Thank you.

Let me ask Mr. Pugliaresi a question here. Most consumers
think that the numbers on the gasoline pumps, 85, 87, 89, are just
synonyms for paying a low, medium, or high price for gas. What
do these numbers actually represent?

Mr. PUGLIARESLI. If you are referring to the octane numbers, they
refer to the performance that this gasoline does for specific engine
types. So certain kinds of high-end cars require much more com-
pression, they require higher octane. But most automobiles in
America today can operate on 87 to 89 octane.

Mr. Davis. Thank you very much, Mr. Chairman. I yield back.

Mr. LANKFORD. Mr. DesdJarlais.

Mr. DEsJArLALS. Thank you, Mr. Chairman, and I thank the
panel for being here today.

I wanted to talk about a couple different things. Mr.
Brandenberger, in Tennessee we have a lot of poultry; Hubbard
LLC in Pikeville, Tennessee. I don’t know if you know Jay Daniels,
the director of operations. We have sat down and had many discus-
sions. I believe he said about 85 percent of the cost for them is in
feed. So this has a huge impact. We also have Tyson in Shelbyville,
Tennessee; and I know you are turkey, these are chickens. But
what is the amount of corn that this needs compared to other live-
stock?

Mr. BRANDENBERGER. Well, you are right, I can speak a little
more specifically to the amount of what feed costs in turkey pro-
duction. For turkey it is about 70 to 75 percent of the cost of pro-
duction, so pretty similar to the numbers you are quoting for chick-
en.
I think the most telling thing is there isn’t any real substitute
for the corn. Yes, there are some byproducts from ethanol produc-
tion that can be blended in a little bit, but it is not a one-for-one
substitution. When corn becomes less available, prices go up. I
think it is very telling the way that the livestock and poultry in-
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dustry have chosen to handle it. We are buying 1.5 billion fewer
bushels of corn now than we were when the RFS was created.

Mr. DESJARLAIS. So that is your biggest competitor, really, to
bring in lower cost to the consumer in the stores, is your competi-
tion with the ethanol program?

Mr. BRANDENBERGER. That is the way it has turned out. I am
sure that is not what Congress intended.

Mr. DESJARLAIS. Okay. And you can’t use the distilled dried
grain or the DDGs with turkey and they really can’t with chicken.

Mr. BRANDENBERGER. That 1s the byproduct. We can use it in a
limited amount. Some would try to characterize this as, oh, well,
it is no problem, we put the distiller’s grains back into the market.
That is not true. In turkeys, as a rule, 10 percent of the feed ration
is about the maximum a distiller’s grain can go. And distiller’s
grains are not of equal quality. In poorer quality grains, you are
lucky to get to 5 percent you can blend in.

Mr. DESJARLAIS. Okay.

Mr. Gerard, I want to talk a little bit about small engines. This
is a little bit of a pet peeve of mine. I just cleaned out my storage
shed and I have a pressure washer, a weed eater, and a lawn-
mower, about $1,000 worth of equipment that were initially dam-
aged by ethanol fuel, the 10 percent ethanol. It damaged the fuel
lines. I have had all these repaired once. I try to buy pure gasoline
for them, but I have teenage boys who I think have put the wrong
kind in, and it has kind of worked on the weed eater because I
have convinced my wife that spraying Roundup along the fence line
is better than using the weed eater; it is certainly less labor inten-
sive. But I am not sure she is still with me on that.

But really, if you own a leaf blower, a weed eater, a lawnmower,
a pressure washer, I hail from Sturgis, South Dakota. We have a
lot of motorcyclists who have talked to me about the ethanol in gas-
oline. Tennessee is a great hunting State; we have people who use
four-wheelers, we have fishing boats. So can you talk to me a little
bit about the impact on small engines and why people should be
forced to deal with this?

Mr. GERARD. In that context, congressman, I am not an expert
on small engines, but let me just say when you look at the breadth
and scope of everybody that is very concerned and, in many in-
stances, opposed to what the mandates of the Renewable Fuel
Standard are, this is clearly a focus on many people’s minds. In
preparation for today, I was reading some material by some of the
small engine manufacturers. For example, one piece of testimony,
a direct quote from one who had a chainsaw that said these addi-
tional blends or these higher blends of ethanol make the machine
run too hot, and on occasion his chainsaw would engage, whether
he wanted it to or not, in the course of doing his work.

So clearly an adverse impact, particularly on the smaller engines,
be they lawnmowers, weedwackers, whatever they might be. And
we find in the marketplace, obviously, much like yourself, a lot of
people come in and say I don’t want any blend in my fuel, I want
the gasoline, because as the small engine repairmen and others are
telling them, it won’t hurt their product or the equipment they
have paid so much money for. So, generally speaking, yes, that
whole group, the marine group, the motorboat group, the motorcy-
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clists groups, they are all a part of a broader coalition seeking re-
peal and reform of the statute.

Mr. DESJARLATS. I think you mentioned earlier the actual cost of
producing a gallon of ethanol and blending it in is not cheaper than
just regular gasoline.

Mr. GERARD. That is correct. The thing to remember there, when
you look at it on an energy content, on a Btu basis, gasoline is gen-
erally always cheaper than ethanol. When you look at it on a volu-
metric basis, they will say, no, ethanol is cheaper, but the reality
is you don’t get as much energy out of it.

Mr. DESJARLAITS. Let me ask one thing. I was recently traveling
to South Dakota and I had not seen these in Tennessee, but in
Towa, I saw my first pump that you could choose 10, 20, or 30 per-
cent ethanol, and the 30 percent was the cheapest of the three.
Does that make any sense at all to you, then, from what we just
talked about from a cost standpoint?

Mr. GERARD. It is hard to predict, unless somebody has used that
as a marketing tool, etcetera. As Lu talked about a little earlier,
when you look at the heavier amounts of ethanol, like in E85, the
consumer is telling us with their buying practices they don’t want
it. You look at Minnesota, you look at Iowa, the number of service
stations that will sell the higher content fuels, the actual demand
for the fuel is going down, even though you are increasing the
number of service stations.

There is about 4 percent of our fleet today that are flex fuel vehi-
cles that can burn it; only about 1 percent of that 4 percent actu-
ally use it on a day-to-day basis. So consumers are deciding what
they are going to buy, and regardless what the statute mandate or
the EPA regulatory mandate is, that is the marketplace. We need
to be thinking consumers, number one, two, and three in this dis-
cussion.

Mr. DESJARLAIS. And that is what my consumers in Tennessee
are telling me, so thank you for your input.

I yield back.

Mr. LANKFORD. Thank you.

I would like to submit for the record a study that was conducted
by the National Renewable Energy Laboratory, done in 2011, spe-
cifically dealing with 4-stroke engines, small engines and such, and
to be able to get this into the record as well. Without objection.

Mr. LANKFORD. Mr. Horsford, you are up to bat.

Mr. HORSFORD. Thank you. Good morning, Mr. Chairman.

Thank you to the witnesses who are here. I do want to just start.
I know a previous colleague of mine, a couple questions back, kind
of implied what is in the mind of the EPA and the regulators; why
don’t they just change their direction, I guess at the behest of the
industry. I would note that while people may not agree, RFS is the
law and it was a law that many Republicans and former President
George Bush implemented. So to somehow suggest that the EPA
should indiscriminately choose which laws it should properly imple-
ment and which ones it shouldn’t I think is questionable.

Let me get to my question on ethanol production, which has been
around for a long time. In the years since passage of the RFS, fuel
blends of 10 percent ethanol to 90 percent gasoline have become
deeply entrenched in the transportation fuel production apparatus.
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Dr. Martin, if the RFS was repealed, is it likely that ethanol
would no longer be blended with gasoline?

Mr. MARTIN. No, it is not at all likely. In fact, that was the sub-
stance of epa’s analysis last year in considering this request for a
waiver, and, in theory, there is complicated economic analysis be-
hind that, but in practice these RIN prices tell you a story, and last
year RIN prices were very, very low, only a few pennies, and that
is evidence that people could have avoided complying with the law
by purchasing those RINs, and there wasn’t much interest in doing
that. So I think that is reasonably clear evidence backed up by
much more detailed analysis that, in fact, waiving the RFS would
not reduce the amount of ethanol use dramatically, and I think
that was an important part of their decision.

Mr. HORSFORD. So, as a follow-up, if the repeal of the RFS would
not likely have a large impact on core production for ethanol, what
would be its effects?

Mr. MARTIN. Well, it would certainly stop immediately invest-
ment in next generation biofuels, so that is precisely our concern.
We are quite conscious of a lot of the problems with the expansion
of corn ethanol, but at this point stopping the RFS, even trying to
rewrite the RFS would stop investment in next generation biofuels
and sort of lock in 10 percent ethanol, 90 percent gasoline. So we
don’t think that is the smart solution to the challenges that oil
causes our economy. We think we need to move forward, but we do
need to be conscious of some of the challenges and make sure that
the policy is flexible to address those.

Mr. HORSFORD. Okay, so according to the EIA, total U.S. oil pro-
duction peaks in 2019 and oil production extracted from tight for-
mation through hydraulic fracturing will peak in 2020, as the
Ranking Member talked about earlier. Then U.S. oil production be-
gins a steady slide. In essence, the shale boom just delayed the in-
evitable by a decade or so. The EIA projects imports will continue
to contribute roughly half of total U.S. crude oil supply. That
means Americans will continue to spend roughly $300 billion per
year on oil imports, a large share of which comes from politically
unstable and hostile regions.

Mr. Gerard, since the RFS was adopted in 2007, the private sec-
tor has invested billions of dollars in the renewable fuel space.
What actions, and at what level of investment, has the oil industry
made in the past five years to ensure that our Nation’s distribution
infrastructure is ready to distribute higher blends and new fuels?

Mr. GERARD. That is a great question. We are the leaders in in-
vestment and technology, particularly as it relates to fuels, zero
carbon, and many low carbon and many technologies. Let me give
you one quick fact. I can’t tell you the last five year number; I can
tell you the last decade number. From 2000 to 2010, the Federal
Government spent about $43 billion to develop these new tech-
nologies. The oil and natural gas industry spent about $71 billion
over the same time frame, and the entire rest of the industry out-
side the oil and gas industry spent about what we did, and that
is $74 billion. So when you look at those investing in new cutting-
edge, breaking technologies, the oil and natural gas as a sector is
the leader in making those investments and making things happen.
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Now, there may be a second part of your question that is an im-
portant one, congressman, to answer, and it goes to the infrastruc-
ture question, and this is a myth I would like to dispel. Ninety-
seven percent of all the service stations you see out there today are
not owned by the oil and natural gas industry, they are small busi-
nesses, they are Ma and Pa operations. In fact, 58 percent of those
service stations that are out there are single station owners, mean-
ing they only have one station in their portfolio.

So when you look at potential costs associated with infrastruc-
ture attached to a Government mandate to distribute a fuel, you
need to look at the actual ownership. It is estimated between
$25,000 and $200,000 per retrofit of a service station to be able to
implement, to change the station.

Mr. HORSFORD. Can I ask specifically, then, what have the oil
companies, your members done to support those Ma and Pa station
owners?

Mr. GERARD. We have relationships with most of them to produce
the fuel that they request and ask for to make their business
strive. That is the business we are in.

Mr. HORSFORD. But specifically and monetarily what have you
done, what have your companies done?

Mr. GERARD. We have done everything that we should do to pro-
mote the use of the product longer-term, from promoting the prod-
uct to producing the product to distributing the product. Every-
thing associated with that we do, we continue to do, and we invest
billions of dollars here in the U.S. doing it.

Mr. HORSFORD. Thank you. I know my time has expired. If you
could please provide the committee with those examples in how the
oil companies work with those small business owners.

Mr. GERARD. Happy to do so.

Mr. HORSFORD. Thank you.

Mr. LANKFORD. Dr. Gosar.

Mr. GosARr. Thank you.

Mr. Gerard, I am going to ask you kind of a general question be-
cause you understand the dynamics of our economy. A family is
having harder time putting food on the table, true or false?

Mr. GERARD. All economic indicators are true, they are having a
difficult time.

Mr. GOSAR. More people are on food stamps, are they not, true
or false?

Mr. GERARD. That is my understanding. I am not an expert in
that area by any means.

Mr. GosAr. Mr. Brandenberger, could you answer the same ques-
tions?

Mr. BRANDENBERGER. That is my understanding as well, and ob-
viously, in the current budgetary times, snap is under a lot of pres-
sure right now.

Mr. GOsAR. Gotcha.

Mr. Martin, true or false on both those questions?

Mr. MARTIN. I have no expertise in those.

Mr. GOSAR. Oh, come on, now. You are a consumer. Do you go
to the store? Come on. You can’t be a heartless scientist. Come on.
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Mr. MARTIN. I am not a heartless scientist, but I try hard to stay
within my area of expertise, and I don’t have any special expertise
in this area.

Mr. GOSAR. There is no need of expertise like this. Don’t hide.

Mr. MARTIN. What is that?

Mr. GOSAR. Don’t hide. You don’t need expertise on this. This is
general economics 101. There are more people on food stamps than
five years ago.

Mr. MARTIN. I have read that in the newspaper.

Mr. GosAr. Okay. Food prices are going up.

Mr. MARTIN. Compared to when?

Mr. GosAR. Five years ago.

Mr. MARTIN. I really don’t know off the top of my head.

Mr. GosARr. Have you bought turkey lately?

Mr. MARTIN. You would have to ask my wife.

Mr. GOSAR. It has gone up. So it wasn’t so hard.

Mr. Pugliaresi, can you answer those two questions?

Mr. PUGLIARESI. Yes.

Mr. GOSAR. Yes. Definitely gone up there.

The ranking member introduced this letter by Mr. Braley and he
quotes that it has supported over 63,000 jobs in the State of Iowa
with ethanol. I want to go back through this and just show the im-
plications to this economy, because I want to put people to work
under your numbers of $770 billion.

When converted to ethanol, a bushel of corn yields $1.80 per gal-
lon for its energy content, which can produce up to 2.5 gallons of
ethanol. Alternatively, a bushel of corn fed livestock can produce 6
pounds of beef, 13 pounds of pork, 20 pounds of chicken, and 28
pounds of catfish.

In terms of job growth, critics argue that 1 million tons of corn
used to produce meat and poultry can produce 3600 direct jobs.
However, 1 million tons of corn used to produce ethanol only sup-
ports 145 jobs.

If Mr. Braley is correct that these ethanol jobs created 63,000
jobs in the State of Iowa, he just gave up 1,564,000 jobs. That is
the same number, because of what it would be in the industry. I
am doing the calculation based upon what everybody else has given
me as numbers.

So do we have a jobs crisis in this Country, Mr. Gerard?

Mr. GERARD. Absolutely. And I will tell you from the only gas
perspective we are doing everything we can to create good paying
jobs to provide stability to help families.

Mr. GosAR. So I want to come back to this. So when we are
trucking, most of this is trucked to little towns here and there,
major fuels for trucks is what?

Mr. GERARD. Diesel fuel.

Mr. GosAR. That is the great answer. So technically, in the next
couple years, we may run, technically, out of being able to produce
any diesel fuel, true?

Mr. GERARD. Under the RFS, it has clearly brought us to the
brink of a crisis.

Mr. GOSAR. So we are not really asking for not to use these eth-
anol, it is expanding beyond that, right? So it is just common sense.
So let me ask you another question. When we are talking about our
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economy, and I am from the State of Arizona, so a lot of it is tour-
ism and recreation, right? So a lot of people take, just like my
friend, Dr. Desdarlais was talking about, they take their four-
wheelers, they go on a boat ride, all these things.

When you don’t have access to that fuel, it causes a problem,
which means cars will break down, because that is what it does.
If I am not mistaken, alcohol lifts rust, right? It causes problems
and it jams up the engine. That is one of the biggest problems that
we have with ethanol. So when mom and pop are driving across the
Country, cars break down; can’t find the fuel, so they are on the
boat, the boat breaks down; when they are in the woods, the four-
wheeler breaks down; when they are on the road going to Sturgis,
the bike breaks down. So we are spending more time trying to fix
things than in actually enjoying the tourism industry, which is a
huge impact.

So not only does this hit us at our food table, because more and
more people are having harder times putting cost-effective food on
the table, but when we try to have enjoyment of tourism, which is
a huge industry in Arizona, it is going to make a major crimp into
that. And I just want to make sure we are asking the right ques-
tion. It is not about that we believe in the standard of the ethanol
10 rule, it is just to have some common sense in its application, be-
cause, as the science is, we are back-dropping ourselves into a cata-
strophic situation, which everybody loses, and what we are asking
is some common sense. Isn’t that true?

Mr. GERARD. That is our view. It just boils down to, in our view,
common sense.

Mr. GoOsAR. And do you think that Congress, when they gave,
and you alluded to this court case, when Congress gave the rules
to the EPA, did they intend to have common sense being used?

Mr. GERARD. I do not believe for a minute it was the intention
of the Congress for this to get us to the point it is today.

Mr. GOsAR. I think that is one of the problems. We see this over
and over, big government saying that they know better than the
rest of us and common sense is being kicked out the window.

I yield back.

Mr. LANKFORD. I would like to submit for the record, as well, a
written statement from Boat U.S., just talking specifically about
the recreation engines and the effect of the RFS on boating in
America. Without objection.

Mr. LANKFORD. With that, I would like to recognize Ms.
Duckworth.

Ms. DUCKWORTH. Thank you, Mr. Chairman.

Thank you, gentlemen, for being here today to share your views
about this very important issue.

Dr. Martin, I very much appreciate your thoughtful analysis and
forward-looking recommendations for the Renewal Fuel Standard.
I agree that while not perfect, the RFS is a critically important and
promising policy for our Nation’s energy future. The RFS is critical
to U.S. energy security; it is a national security imperative; it pro-
motes price stability at the pump and holds promise to significantly
improve our environmental footprint. It is also a major driver of in-
novation and job creation. In fact, the biofuel industry supports
54,000 jobs in my home State of Illinois.
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Many of these jobs are in the Chicagoland area for things like
research and development, construction, engineering, grain pur-
chasing, transportation logistics, legal services, financial services,
and accounting; and we are at the forefront of innovation for ad-
vanced biofuel production. In fact, when I bought my F-150, I
made sure there it was a flex fuel vehicle and I burned E85 for the
entire 120,000 miles I have on my truck, and my engine runs very,
very clean, and I happen to know, Mr. Gerard, where every single
E85 gas pump is within a 100-mile radius of my house. And you
are right, some of those are going away, but I am trying to drive
up that demand as quickly as possible. In fact, my husband and
I are strong supporters of aviation biofuel.

Dr. Martin, you state that the RFS has the right goals, and I
agree. Can you provide more details about why these goals are so
important and why it is worth sticking with a policy that even you
have acknowledged is not perfect?

Mr. MARTIN. Yes, I would be happy to. Thank you. So when I
look at the RFS, I see sort of three primary goals, more biofuels,
but not just the same biofuels that we have, but moving on to bet-
ter biofuels. And, really, when you look at the scale of what we are
trying to achieve with bringing clean, low-carbon, domestically pro-
duced biofuels into the market, we can’t get there with just expand-
ing the current biofuels for some reasons that have been discussed
today. So we really need to bring the next generation that are
made from agricultural residues like corn stover and from peren-
nial grasses; and there is a lot of work going on in Illinois in the
science and agriculture of producing those fuels.

So that is where we are trying to get. That is what those key
goals are. And the technology is really the foundation for the in-
vestments that are moving us in that direction and I think that is
what I hear from people in the industry, is their ability to continue
to raise money, to continue to innovate and to make the U.S. a
leader in this technology, and to convert that technology and R&D
leadership into actual fuel that we can use. That really rests on a
stable policy foundation like the RFS.

Ms. DUCKWORTH. Thank you. I would rather my dollars at the
gas pump go to American innovation and research, and supporting
American biofuels than to Middle Eastern oil any day.

Dr. Martin, in your testimony you acknowledge that the cel-
lulosic biofuels have not yet lived up to their potential. Why is that
and can you explain how you see these fuel markets developing in
the future and how your policy recommendations will help move
the industry forward so that we get to a better place with them?

Mr. MARTIN. Sure. Well, if you look at the time it takes to de-
velop any large industry, and the fuel industries are exceptionally
large industries, it is clear that this is going to take some time, and
I think one of the things that sometimes confuses people is you will
hear somebody say we are five years away, and then five years
passes and people say, where are you? But the guy that told you
he was five years away brought that pilot plant, brought this tech-
nology from a laboratory and built a big factory, and is making, in-
stead of gallons or tens or hundreds of gallons, they are making
millions of gallons of fuel; and that is a huge step forward and that
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is where we are. We have really moved into the early commercial
phase of this industry.

But millions of gallons of fuel doesn’t get you to mandate levels
that are in billions, so it just takes time for the next round of
plants to expand capacity and to follow those investments. So the
ability to scale up to really provide those opportunities really does
rest on continuing to develop this industry and to kind of providing
the stable regulatory framework that gives the investors the clarity
about whether there will be a market for this fuel when they have
made their investments.

Ms. DUCKWORTH. Thank you, Dr. Martin.

I am out of time, Mr. Chairman.

Mr. LANKFORD. Thank you.

Mr. Meehan.

Mr. MEEHAN. Thank you, Mr. Chairman.

Dr. Martin, I think I tried to understand. Did you make a point
about the RINSs, the cost being a couple cents, and there was an
opportunity to purchase them?

Mr. MARTIN. Yes. The way the RIN system works, you don’t need
to blend ethanol; if you are an obligated party, you can purchase
RINs instead of blending ethanol.

Mr. MEEHAN. And how does that work? What is the market, you
said, it was a couple pennies per gallon?

Mr. MARTIN. The point I was making was that last year RIN
prices had been very low, almost nothing, and that was indicative
of a situation where the mandate wasn’t binding. Essentially, no-
body was needing to buy fuel because of the mandates, and if they
didn’t like to buy fuel, they could avoid that by buying RINs. So
the mandate hasn’t been binding until now.

Mr. MEEHAN. So has the market changed since the mandate has
been binding?

Mr. MARTIN. Yes, absolutely.

Mr. MEEHAN. How has it changed?

Mr. MARTIN. Well, now RIN prices have real value, they are
about $0.80.

Mr. MEEHAN. They are how much?

Mr. MARTIN. Eighty something cents, I think. Somebody said
$0.89 today, which actually is not a bug, it is a feature.

Mr. MEEHAN. What do you mean it is a feature?

Mr. MARTIN. I mean that provides the economic support that
makes drop-in fuels, that makes the higher blends more attractive;
that is the design of the policy.

Mr. MEEHAN. The design of the policy? Let me go through this,
because I am trying to understand when you are talking about the
design of the policy. The design of the policy was that I have a re-
finery in my backyard that probably supports about 10,000 jobs
and 1s critical to the airline industry, so critical to the support of,
had they not been there, the implications of what happened during
the storms in New York and New Jersey would have been signifi-
cant. There are a lot of implications.

But just the other year, when they were dealing with these RINSs,
they were about $0.04 per gallon. They are now about $1.00 per

allon. So the implication for this refinery is it is now costing them
%150 million more a year to operate because of these RINs. They
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purchased the refinery for that price. So, in effect, the regulatory
policy is driving this refinery right back into a point in which it is
non-competitive and is going to shut down. What do you tell the
workers?

Mr. MARTIN. I don’t have anything to say about the specifics.

Mr. MEEHAN. Have you ever been unemployed?

Mr. MARTIN. Yes, I have.

Mr. MEEHAN. All right.

Mr. MARTIN. So I think what is important here is that there are
big opportunities in the next generation of fuels, and we need to
manage the challenges.

Mr. MEEHAN. How do we manage it? I know there are big oppor-
tunities. And I share your goal of trying to get here, but this is the
unintended consequences of compelling something to happen in a
market when the market isn’t able to do it. This has real-life con-
sequences on the workers in my district and this is your quote. “We
didn’t build it overnight,” but you can destroy it overnight.

You could destroy this industry. You could destroy the refineries
in my backyard overnight because all they need is a couple years
of losing $150 million or more and they shut down. And then when
you close a refinery, it doesn’t come back. So how do we work in
this market, during this period of time, to adjust for the realization
that people are manipulating this, this RIN market, to the dis-
advantage of people who are doing their best to keep the planes fly-
ing in the sky?

Mr. MARTIN. Clearly, as far as transparency and making sure the
RIN market is working effectively, that is an important part of the
policy working, because it is key to the policy.

Mr. MEEHAN. Mr. Pugliaresi, what do you say about this?

Mr. PUGLIARESI. Look, the RIN prices are rising because they re-
flect the high cost of crossing the blend wall, and this is the funda-
mental flaw in the program. So we are going to impose very large
costs on the production of E10 jet fuel. We will raise the cost of pro-
ducing petroleum products in the United States. So it is a very
high cost program with very little yield. It is not a cost-effective
way to advance our programs to bring on the fuels of the future.

Mr. MEEHAN. I am curious, are foreign airlines having to live by
these same standards where they are?

Mr. PUGLIARESI. Absolutely not.

Mr. MEEHAN. So, in other words, what we are doing is we are
subsidizing a situation in which it now becomes more competitive
for foreign airlines to fly into our Country than it does for ours to
operate globally.

Mr. PUGLIARESI. Absolutely. What is going to happen is we are
going to raise the cost of all the petroleum products in the United
States. By the way, when we export these products out of the U.S.,
our foreign purchasers are not asking for them to be blended with
ethanol or cellulosic or anything. So you are going to impose a very
large cost on the national economy and foreign operators and pro-
ducers will not face that cost.

Mr. MEEHAN. So we are creating the proverbial sending jobs
overseas.

Mr. PUGLIARESI. Absolutely.
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Mr. MEEHAN. With the unintended consequences of policies that
aren’t doing anything to clear the air, because the bottom line is
you will move some of that product overseas and it will be used
over there at higher emission standards and won’t really change
anything in the overall atmosphere.

Mr. PUGLIARESI. Absolutely. It is actually more serious than that.

Mr. MEEHAN. So there needs to be some recognition, a workout
in the meantime. And I share your goal, but this is where we are
talking about the variance or the stop or the something, instead of
this dead-ahead objective that the EPA is going to do it, regardless
of the implications that are happening to real people, working in
real communities, with real American jobs here at home, which
this Administration and others pretend to stand up and want to
fight for.

And I can’t see another person who finally got back to work look-
ing at the idea of that gate closing because somebody has a policy
that might work somewhere 15 years down the road, while we are
also, simultaneously, exporting the very same products that are im-
pacting the air just as bad because they are being done in China
or someplace else at an economic competitive disadvantage to us.
Frustration with the fact that people aren’t using common sense in
the implication of where we need to go together.

Mr. Gerard, my time is up, but I don’t know if you have a
thought on that as a closing point.

Mr. GERARD. No, Congressman, I can’t articulate as well as you
did, but let me just thank you for your leadership. You have made
a bit difference in those refineries up there. But you have hit the
nail right on the head. We have a Government policy now that is
bringing us to the brink of a crisis. EPA has the authority that you,
the Congress, granted them to waive this and to take this pressure,
in the short-term, off of the crisis, but ultimately the Congress
needs to deal with that.

We don’t disagree with all the noble goals that have been talked
about in terms of energy production in the United States and, as
I mentioned earlier, we are the leaders in trying to find the next
breakthrough, but the reality is, getting back to people and jobs
and what it is going to take to fuel this economy, we better get
smart quick, or we are going to have a self-inflicted wound that is
going to be very difficult to recover from in a lot of different ways.

Mr. MEEHAN. Thank you, Mr. Chairman. I thank you for your in-
dulgence and I yield back.

Mr. LANKFORD. Thank you.

Ms. Norton.

Ms. NORTON. Thank you very much, Mr. Chairman.

Dr. Martin, like every red-blooded American, I am always looking
for science to rescue us from the last dilemma, and I am afraid that
when we embraced ethanol that was, for many, such a quick and
ready, much too quick and ready an answer. Now, as far as I can
understand, one of the reasons that environmentalists me wanted
to do it was to save energy. I understand it costs, by the time we
get to the finished product, it costs more in energy, or certainly as
much as fossil fuels. So we are not meeting that goal.

So instead of just jumping to the next generation, that was the
first generation of biofuels, let me ask you about the second genera-
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tion, which looks so hopeful to me, but I have to ask somebody, and
there you sit. And I am talking about the cellulosic biomass that
apparently we have in plentiful supply. That is what we thought
about ethanol, too, because we didn’t think about the effects on the
cost of corn and sugar, and especially not only here, where we can
absorb it more easily, but has had a terrible effect in other parts
of the world which are very dependent on such food stuffs now.

So when I look at this 1.3 billion in harvestable cellulosic bio-
mass that we have “identified” in the United States, before I get
my hopes up and grow too rosy in my expectations, since there are
some estimations that that could more than meet a third of the do-
mestic transportation fuel demand, before I go there, I need to
know more about what I understand is happening.

You seem, in your testimony, not to believe that we have yet
found an answer to the blend wall dilemma, and you speak very
specifically about the effect of food-based fuels on food, to be blunt
about it, and that is a major concern, that we don’t jump from the
frying pan into the fire itself. And you seem to call for rulemaking
that would reset expectations. I need to know what that means, but
specifically I need to know what it means in light of the fact that
it looks like the private sector is finally getting into this new sec-
ond generation energy supply, that there may be as many as 20 in
20 States maybe plants under construction, also in Canada. When
you get private investment taking the risk, does that mean we are
on our way to very significant use of second generation biofuels,
and what could EPA do to adjust to that if it is a real answer? I
am most interested in whether it is a real answer.

Mr. MARTIN. I think there is a big opportunity and, as you men-
tioned, there are facilities that are starting up all over the Country.
But because the energy industry is so large, it is sort of important
to kind of keep the time line and the expectations sensible.

Ms. NORTON. Look what natural gas has done.

Mr. MARTIN. What is that?

Ms. NORTON. Look what natural gas has done. Once it became
true and viable, it shot up and has affected the supply here and
across the world. That is why I don’t want my expectations to be
raised again.

Mr. MARTIN. Well, so if we look at where we are and what can
be achieved when there is a stable investment environment, I think
we see, over the next 20 years, that these next generation biofuels,
together with more efficient vehicles and other technologies, can
really help us to cut projected oil use in half in that time frame.
So in that 20-year time frame we can make a very dramatic impact
on the impact that consumers, because, of course, the biggest way
to address the impact to consumers of fuel is to use less of it. And
biofuels are a significant part of a comprehensive solution.

Ms. NORTON. What would be the effect on energy, on climate
issues, any difference?

Mr. MARTIN. Absolutely. I mean, the next generation cellulosic
biofuels have dramatically lower carbon emissions than the conven-
tional biofuels, and even lower compared to the fossil fuels that we
are relying on now. So that is why they are an important part of
the strategy going forward.
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Ms. NORTON. You say it could grow rapidly from 2013 forward.
What do you envision?

Mr. MARTIN. I mean, well, obviously, it takes several years to
build one of these facilities, and you don’t build 100 of them at
once.

Ms. NORTON. So if we already have 20 States, when do you think
some of this could get to market?

Mr. MARTIN. Oh, it is going to get to market this year. I mean,
the first facilities are commercial facilities that are completely
built; that are starting up now. So the gallons will start coming in,
but there is a difference between millions and billions and tens of
billions, and it takes time to move up that scale.

Ms. NORTON. Well, thank you, Dr. Martin, and I will keep my ex-
pectations high for the moment.

Thank you, Mr. Chairman.

Mr. LANKFORD. Thank you.

Mr. Farenthold.

Mr. FARENTHOLD. Thank you very much, Mr. Chairman. I do
want to thank the panel and do have a couple questions.

Dr. Martin, in your testimony you say that the goals of the RFS,
Renewable Fuel Standard, are more biofuels, better biofuels, and
beyond biofuels. If you take a step back, you want to talk about
what some of the broader policy goals are besides just biofuel?

Mr. MARTIN. Sure. Absolutely. And it was beyond food-based
biofuels, not beyond biofuels.

So the overall goal is to cut our oil use. As I was just alluding,
the challenges that our oil use causes to our economy, to our secu-
rity, and to our climate are substantial, and the best way to ad-
dress those are to take practical steps to cut our oil use.

Mr. FARENTHOLD. So you are basically saying cleaner air, more
domestic production, and doing away with the need for importing
foreign oil, would that be fair?

Mr. MARTIN. We can cut our oil use dramatically, yes.

Mr. FARENTHOLD. So let me go to Mr. Pugliaresi. You are talking
about coming up on the blend wall. So as we have less use of fossil
fuels, we are coming up on the blend wall, which means we have
to use more ethanol than we can blend at a reasonable percentage,
is that correct?

Mr. PUGLIARESI. Yes.

Mr. FARENTHOLD. I guess what I am getting at is aren’t we kind
of on a collision course with ourselves as we promote more fuel-effi-
cient vehicles and as we move to alternative electric cars or as we
move to natural gas powered vehicles? It is going to get worse and
worse over time, isn’t it?

Mr. PUGLIARESLI. I think we sort of get stuck on these volumetric
or these mandates, instead of looking at how do we want the econ-
omy to function most efficiently to get the most economic growth.
And if we try to wrench the economy too fast to very high cost, and
often infeasible fuels, we are going to impose a very large cost.

Mr. FARENTHOLD. All right, let’s talk a little bit about natural
gas. I can go out and buy a natural gas powered pickup truck for
about $6,000 to $9,000 more than a normal pickup truck; much
more clean burning than oil-based and economical for me. Once I
hit 90,000 miles on that truck, I will have paid for it and will be
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saving money every time. So why shouldn’t we be focusing some of
the efforts there?

Mr. PUGLIARESI. You are asking a very good question, because is
this mandate really a cost-competitive or a low-cost strategy com-
pared to the other things that are out there? And the answer to
that is probably not.

Mr. FARENTHOLD. All right, Mr. Gerard, you represent the oil
and gas industry. We have great technological breakthroughs in
hydraulic fracking and we are all but giving away natural gas.
What is gas today, in the $4.00 range?

Mr. GERARD. Yes, give or take.

Mr. FARENTHOLD. And do you see any substantial increase in
that over the next few years?

Mr. GERARD. Well, if you look at the quick history of this, which
has literally occurred in the past few years in the United States,
once again, calling into question the assumptions under the Renew-
able Fuel Standard, which is a very different day, but when you
look at natural gas today, going back to this broader objective, if
we talk about climate issues and carbon, today we are at 1994 level
for our carbon emissions. Why is that? Because of natural gas.
That was driven by the marketplace, not by a Government man-
date.

Mr. FARENTHOLD. Cleaner and domestic. We are within Kyoto
standards now, right? Didn’t we get there, even though we are not
a signatory?

Mr. GERARD. We are getting very close to that as the leader in
the world in terms of reducing our carbon emissions. But the mar-
ket brought it about, and that is why we have to take away some
of these efforts to compel technology. The movement to natural gas
in vehicles is occurring.

Mr. FARENTHOLD. With no Government involvement.

Mr. GERARD. Precisely. And that will happen. That is what we
need to inject back into this conversation.

Mr. FARENTHOLD. And just as far as projected reserves of natural
gas, are we in trouble in five years?

Mr. GERARD. It depends on whose estimates you look at, any-
where from 100 to 250 years.

Mr. FARENTHOLD. All right, so we are talking a couple hundred
years.

Mr. GERARD. At least.

Mr. FARENTHOLD. So it kind of takes the heat off developing.

Mr. GERARD. That number keeps growing every year.

Mr. FARENTHOLD. So it kind of takes the heat off of some of these
numbers.

Let me go with one question with respect to food prices, these re-
newable food standards. They are affecting meat, poultry, your tur-
keys, chickens, you name it. It is also affecting just corn for people,
isn’t it, worldwide?

Mr. BRANDENBERGER. It certainly is. I think Ms. Norton made a
very good point about the impact, and we would agree. We have
talked a lot about the impact on our energy here, and we ought to
talk about the impact on people who are facing food insecurity as
well.
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Mr. FARENTHOLD. And in other countries, particularly not as
wealthy as we are, substantial increase in corn prices. Corn is a
part of the staples in many countries. I think in Mexico there was
one study that said since the Renewable Fuel Standard took effect,
tortilla prices are up 69 percent.

Mr. BRANDENBERGER. There is actual civil unrest at times in
Mexico over the corn prices; there have been demonstrations there.
But it is other countries, but it is also the food insecure in this
Country, as well, that are affected by this.

Mr. FARENTHOLD. I see I am out of time. I just want to conclude
by saying we really do need to take a step back and see if we can
solve some of our energy problems and our environmental problems
in the marketplace with technology that is there today, rather than
trying to force something.

I yield back.

Mr. LANKFORD. Thank you.

Gentlemen, thank you for being a part of this panel. We are
going to shift to the second panel. All of you, great contributions
in this. Lu, I think I counted mispronunciation of your name prob-
ably eight times through the course of this, so I appreciate all of
you being here and for what you are contributing, both your pre-
pared statements and your oral. Thank you.

We will take a short shift into the second panel.

[Pause.]

Mr. LANKFORD. We will have several other members that will
come and join us as we get started here.

So we welcome our second panel in the continuation of this hear-
ing. Mr. Christopher Grundler is the Director of the Office of
Transportation and Air Quality, U.S. Environmental Protection
Agency.

Pursuant to committee rules, all witnesses are sworn in before
they testify. Mr. Grundler, thanks for being here. If you don’t mind
standing and raising your right hand so you can take the oath.

Do you solemnly swear or affirm the testimony you are about to
give will be the truth, the whole truth, and nothing but the truth,
so help you, God?

[Witness responds in the affirmative.]

Mr. LANKFORD. Thank you. You may be seated.

Let the record reflect that the witness has answered in the af-
firmative.

Glad that you are here. Obviously, you had the opportunity to be
able to listen in on the first panel, as well, and we are looking for-
ward to your testimony and getting a chance to dialogue a little bit
back and forth on that. We will be honored to receive that testi-
mony now.

STATEMENT OF CHRISTOPHER GRUNDLER, DIRECTOR, OF-
FICE OF TRANSPORTATION AND AIR QUALITY, U.S. ENVI-
RONMENTAL PROTECTION AGENCY

Mr. GRUNDLER. Thank you, Mr. Chairman, Ranking Member
Speier, and other members of the committee. I appreciate the op-
portunity to testify on the Renewable Fuel Program today. I am the
Director of epa’s Office of Transportation and Air Quality, and I
have been a career official at EPA since 1980.
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The RFS program began in 2006 under the Energy Policy Act of
2005. The statutory requirements for the RFS program were then
modified by the Energy Independence and Security Act of 2007, or
EISA, which established new volume standards for renewable fuel,
reaching a total of 36 billion gallons by 2022, including 21 billion
gallons of advanced biofuels. The revised statutory requirements
also include new greenhouse gas emission thresholds and a number
of other provisions. After an extensive notice and comment process,
EPA finalized regulations to implement EISA requirements, which
went into effect on July 1st, 2010.

EISA requires EPA to publish annual standards for total ad-
vanced biomass-based diesel and cellulosic renewable fuels. These
standards apply to obligated parties, typically refiners and fuel im-
porters. The statute directs EPA to determine the projected volume
of cellulosic biofuel production for the following year, and if that
number if less than the statutory volume, EPA must lower the
standard accordingly. EPA also has the discretion to lower the ad-
vanced biofuel and total renewable mandate up to the same
amount. Before proposing annual volume standards, EPA conducts
a thorough review of the cellulosic industry to determine the total
production capacity. EPA also consults with our colleagues at the
Department of Agriculture, the Energy Information Administra-
tion, and the Department of Energy’s Bioenergy Technologies Of-
fice. We propose the annual standards through a transparent proc-
ess, allowing for public comment and review.

The 2013 RFS volume standards were proposed in February of
this year and would maintain a statutory level for total renewable
fuel of 16.55 billion gallons. A public hearing on the proposed hear-
ing was conducted on March 8th, 2013, and we are currently in the
process of reviewing the public comments in preparing to develop
the final rule.

Congress also tasked EPA with evaluating and qualifying new
biofuels for use in the RFS program. We have already approved a
significant list of advanced and cellulosic biofuels. We have a num-
ber of additional evaluations underway for new pathways. We con-
tinue to expand the number of approved fuel pathways, including
the recent finalization of a rule that includes certain renewable
fuels from camelina, ethanol from energy cane, and renewable gas-
oline from various feedstocks. We also just proposed a rule that in-
cluded additional new advanced biofuels, including cellulosic fuels
from landfill biogas and advanced biobutanol from corn.

Although both ethanol and non-ethanol biofuels can be used to
meet the RFS, ethanol has and will likely continue to be the pre-
dominant renewable fuel in the market for the foreseeable future.
As the volume requirements of the RFS program increase, it be-
comes more likely that the volume of ethanol projected to meet
those requirements will exceed the volume that can be consumed
in the common blend ratio of 10 percent ethanol and 90 percent
gasoline, referring to as E10. Additional volumes of ethanol would
then need to be used at higher blend levels, such as E15 or E85.
As a result, to the extent that ethanol is likely to be used to meet
RFS volume requirements, the volume of ethanol that can legally
and practically be consumed is a limiting factor in meeting the
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statutory volumes. This is commonly known as the E10 blend wall
and was discussed at length during the first panel.

Compliance under the RFS program is demonstrated through the
use of Renewable Identification Numbers, or RINs, which docu-
ment the production and distribution of the fuel. For 2013, we ex-
pect compliance for the RFS standards through the use of RINs
generated in 2013, as well as the substantial number of RINs gen-
erated in 2012 that are available for compliance this year as carry-
over RINs.

In 2014, the situation could be different. First, the advanced
biofuel and total renewable fuel requirements rise substantially
under the law, to 3.75 billion gallons and 18.5 billion gallons, re-
spectively. While non-ethanol biofuels are anticipated to continue
to grow, an estimated 16 billion gallons or more of ethanol might
still be needed to comply with the 2014 statutory target for the
RFS program. Second, the number of carryover RINs from 2013
will also be a critical factor.

Given these facts, we will continue to look at the potential im-
pacts of the E10 blend wall both now and in the longer term. We
are currently reviewing comments submitted in response to our
proposal for the 2013 RFS volume standards, and we will carefully
consider and are carefully considering this input.

EPA is intensively engaged with all the stakeholders in this pol-
icy matter, and we are going to continue to further engage these
stakeholders as we move to propose the RFS volume requirements
for 2014. EPA will continue to work with our partners, stake-
holders, and the public to implement the RFS program as directed
by the Congress. EPA will also further evaluate and consider
whether any further action under the authorities established by
Congress is appropriate to help ensure orderly implementation of
the program.

I thank you for the opportunity to serve as a witness and look
forward to your questions.

[Prepared statement of Mr. Grundler follows:]
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Christopher Grundler
Director
Office of Transportation and Air Quality
Office of Air and Radiation
U.S. Environmental Protection Agency
Subcommittee on Energy Policy, Health Care and Entitlements
Committee on Oversight and Government Reform

U.S. House of Representatives
June 5, 2013

Written Statement

Chairman Lankford, Ranking Member Speier and other members of the Committee,

appreciate the opportunity to testify on the subject of the renewable fuel standard program.

Overview of the Renewable Fue] Standard Program

Th; Renewable Fuel Standard (RFS) program began in 2006 pursuant to the requirements
in Clean Air Act (CAA) section 21 1{o) which were added through the Energy Policy Act of 2005
(EPAct). The statutory requirements for the RFS program were subsequently modified through
the Energy Independence and Security Act of 2007 (BISA). These provisions cstablished new
year-by-year volume standards for renewable fuel that generally must be used in transportation
fuel, reaching a total of 36 billion gallons by 2022, This total includes 21 billion gallons of total
advanced biofuels, comprised of 16 billion gallons of cellulosic biofuel, at [east | billion gallons
of biomass-baséd diesel, and the remainder consisting of “other” advanced biofuels. The revised

statutory requirements also include new definitions and criteria for both renewable fuels and the
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feedstocks used to produce them, including new greenhouse gas emission (GHG) thresholds, On
March 26, 2010, in response to EISA, EPA pl‘omulgated regulations to implement revisions to
the national renewable fuel standard program. EPA applied the best available science, and
conducted extensive analyses to implement these» complex and challenging statutory provisions.
The regulatory requirements went into effect on July 1, 2010 and apply to domestic and foreign

production of renewable fuels used in the United States.

EISA requires that EPA each year, publish the annual standards for use of total,
advanced, biomass based diesel, and cellulosic renewable fuels that apply to obligated parties,
which are typically refiners and importers of gasoline and diesel. The statute directs EPA to
determine the projected volume of cellulosic biofuel production for‘ the following year, and if
that number is less than the volume specified in the statute, EPA must lower the cellulosic

. .
standard accordingly. EPA also has the discretion to lower the advanced biofuel and total
renewable mandate up to the same amount that the cellulosic biofuel volume is reduced. Before
proposing annual volume standards, EPA conducts a thorough review of the cellulosic industry,
including one-on-one discussions with each producer to determine its individual production
capacity. EPA also consults directly with the Department of Agriculture, the Energy Information
Administration, and the Department of Energy’s Bioenergy Technologies Office to determine the
status of production capacity and capabilities of the cellulosic sector, Since these evaluations are
based on evolving information about emerging segments of the biofuels industry, and may result
in the applicable volumes differing from the statutory targets, we propose the annual volume

standard through a transparent rufemaking process, allowing for public review and comment,

prior to finalizing the standards,
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The 2013 RFS volume standards were proposed in February 2013. The standards as
propesed would maintain the total renewable fuel reguiremem under EISA for 2013 of 16.55
billion gallons, including volumes for advanced biofuels, such as biomass based diesel and
cellulosic biofuel. A public hearing on the proposed rule was conducted on the 2013 standards on

March 8, 2013. The Agency is currently in the process of reviewing the public comments in

preparing to develop the final rule.

Congress also tasked EPA with evaluating and qualifying new biofuels, where
appropriate, for use in the RFS program. We already have a significant list of advanced and
cellulosic biofuels approved in the current RFS. We have also established a process to evaluate -
new bi‘ofuels for use in the RFS program. Wg: haye a number of additional petitions requesting
evaluation of new biofuel production processes and new feedstock pathways. EPA has expanded
the number of approved fuel pathways, including the recent finalization of a rule that includes
certain renewable fuels fram camelina, ethano! from energy cane, and renewable gasoline from
various feedstocks. More recently the Agency proposed a rule that will expand the opportunity
for use of additional new advanced biofuels, including cellulosic fuels from landfill biogas and
advanced biobutanol from corn. The Agency has and will continue to work on evaluating
opportunities for additional qualifying feedstock to fuel pathways under the program to support

attaining Congressional goals of the RFS program.
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Ethanol E10 Blendwall

Both ethanol and non-ethanol biofuels can be used to meet the RFS requirements;
however ethanol has and will Iikely continue to be the predominant renewable fuel in the marlket
for the near and foreseeable future. As the volume requirements of the RFS program increase, it
becomes more likely that the volume of ethanol projected to meet those requirements will exceed
the volume that can be consumed in the common blend ratio of 10 percent ethanol and 90
percent gasoline, referred to as E10. Additional volumes of etl';anol would then need to be used at
higher blend levels such as E15 orE85. Asa result, to the extent that ethanol is likely to be used
to meet RES volume requirements, the volume of ethanol that can be legally and practically

consumed is a limiting factor in meeting the statutory volumes.

Compliance under the RFS program is dem'on'st_rated through the use of Renewable
Identification Numbers (RINs), which document the pmd{zction and distribution. of renewable
fuel. For 2013, We expect compliance with the RFS standards through the use of RINs generated
in 2013 and those generated in 2012 that are aviilable under the regulations for use {carryover

RINs) in complying with 2013 standards.

In 2034, the situation could be different. Thére are a number of factors that will play a
role in determining how regulated parties will demonstrate compliance with the applicable RFS
volumes. First, the advanced biofuel and total renewable fuel requirements rise substantially to
3.75 billion gaﬂong and ]8j15 billion gallons, respectively. While non-ethano! biofuels are

anticipated t@ gémingg 10 grow to help supply the advanced biofuel standard, an estimated 16
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billion gallons or more of ethanol might stilf be needed to comply with the RFS program in 2014,
Second, the number of carryover RINs from 2013 will also be a critical factor in determining
how obligated parties show compliance with the 2014 RFS volume requirements. EPA will
continue to engage with stakeholders on this issue as we move to propose the RFS volume

requirements for 2014,

Given these facts, we will continue to look at the potential impacts of the E10 blendwall
over the near and longer term. We are also reviewing comments submitted in response to the
agency’s proposed rulemaking for the 2013 RFS volume standards and we will carefully

consider this input.

Closing

EPA will continue to work with our partners, stakeholders, and the public to'implement
the RFS program as directed by Congress, BPA will also further evaluate and consider whether
any further action under the authorities established by Congress is appropriate to help ensure
orderly implementation of the program.

Again, [ thank you for the opportunity to serve as a witness at this hearing for the

Subcommitiee.

v
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Mr. LANKFORD. Thank you for your testimony and thanks for
your testimony as well.

N Do? you agree we are facing a blend wall in the coming months
ere?

Mr. GRUNDLER. Congressman, it is quite clear from the dynamics
in the RIN market that the market is anticipating the blend wall.
It is not clear exactly when we will face that blend wall. We know
that some refiners, because each is in a slightly different situation,
are likely to hit that blend wall this year; whereas, others are like-
ly to face it in 2014. But the market clearly is anticipating its ap-
proach, which is why we see the increase in the value in these
RINs.

Mr. LANKFORD. Once Goldman Sachs jumps in and starts actu-
ally trading in RINSs, you know this has become a valuable com-
modity and it is spreading at that point. So the questions come up
for us, and you heard all the testimony, as well, and some of the
issues, and you are very aware of this, not that you are blind to
all these issues. A couple of questions. One is is it good for our ve-
hicles to continue to increase the amount of ethanol and require
that, and to be able to push that out? Multiple vehicle manufactur-
ers said that is going to void our warranty. So we have that one
question. With the amount of gasoline decreasing and the amount
that is required increasing, is that good for our vehicles?

And the second part of this is is it good for us to continue push-
ing food-based fuel when the hope was, at some point, non-food-
based ethanol would rise up and we would have other products
that would substitute for that? We are not seeing the rise as fast
as we had hoped, so is it good to be able to press on both those?

Would you address both of those for me?

Mr. GRUNDLER. So with respect to your first question, congress-
man, is it good for our vehicles, the answer depends on what you
are driving, of course.

Mr. LANKFORD. Correct. The majority of vehicles in America
right now. We are talking 70 percent of the vehicles that are not
tagged or that have a problem with using a higher amount of eth-
anol.

Mr. GRUNDLER. Yes. So with respect to E15, as you are aware,
EPA did an extensive study, along with the Department of Energy,
of the question of will E15 cause or contribute to a violation of the
emission standards of those vehicles. We looked at something like
30 different studies. DOE did an extensive testing program and our
determination was that E15 would be safe to use in 2001 and later
vehicles. We did not allow it to be used in small engines or boats
or off-road vehicles.

Mr. LANKFORD. I am aware the EPA allows that, but my war-
ranty expires if I use E15. So in my 2011 vehicle I already have
a notification and a sticker on my gasoline lid as it opens that re-
minds me, if I use E15 in this, my warranty is void, because the
manufacturers tell me this is not safe for this vehicle. So while
EPA says go ahead and use it, I take it at my own risk. If my vehi-
cle breaks down, I am on my own. I don’t anticipate EPA is going
to fix my vehicle at that point.

Do you anticipate that?

Mr. GRUNDLER. No, we will not fix your vehicle.
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Mr. LANKFORD. Okay, well, I am assuming that. So I am in a
tough spot as a consumer on that.

Mr. GRUNDLER. Mr. Chairman, I appreciate that, but EPA is not
requiring you to use E15. We are not requiring anyone to sell E15.
We simply looked at our responsibilities under the law, did an ex-
tensive amount of science and data development, and reached the
determination based on that data and based on the law that there
was no evidence to suggest, after millions of miles of accumulated
miles by the Department of Energy’s test program, that E15 would
harm engines or create a violation of emission standards.

Mr. LANKFORD. How many manufacturers out there disagree
with you?

Mr. GRUNDLER. Most of them.

Mr. LANKFORD. And that is the spot that consumers are in. The
Government says go ahead; the manufacturers say at your own
risk, because this does not work in all of their testing. So now we
are stuck between a Government mandate that is sitting out there
and the consumer trying to determine where do I go at this point.

Mr. GRUNDLER. The Government is not saying go ahead. The
Government is simply saying that this is a legal fuel to sell if the
market demands it and if there are people who wish to sell it.

Mr. LANKFORD. But if the market is not demanding it, there is
still a requirement we have to get more out there, is that correct?
So let’s say, for instance, in my State, in Oklahoma, you were not
here earlier, but are lots of stations that promote that they sell all-
gas gasoline. I mean, that is their selling feature. And they sell all
the time on that. There are stations that sell both side-by-side;
there is gasoline, there is gasoline blended with ethanol on 1t; and
the consumers have the opportunity to choose. But at some point
it gets tougher to give consumers the option to choose, because if
they choose the all-gasoline, we can’t meet the standards that have
been set to sell out there, and we have to find some way to get that
progugt to market. That is kind of where we are now. So what do
we do?

Mr. GRUNDLER. You are exactly right. And I think when Con-
gress wrote this statute, back in 2005 and particularly in 2007, it
created a dramatic change in the transportation fuels market and
anticipated these increasing volumes. It is clear Congress antici-
pated that the market would solve this problem. The blend wall is
not a new issue. Clearly, the market has not solved this problem
yet; there are market realities that we are very much aware of and
need to address.

Mr. LANKFORD. So when does this get resolved from the EPA? I
know you all are dealing with this all the time. This is not critical
of that. You all have to live in this all the time. We have decisions
for 2013 and decisions for 2014 coming down during the summer,
I hope, but to be able to determine what are we going to do, is
there going to be a waiver, are the numbers for 2014 going to be
implemented? A lot of folks have to prepare for that and the mar-
ket is trying to determine, as the price goes up, they are gambling
you are not, you are going to keep the same number and these
prices continue to rise, and manufacturers and individuals and
suppliers of fuel are hoping that there is going to be some kind of
gap. How does this get determined and when?
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Mr. GRUNDLER. We are talking to all of these folks regularly. We
raised this issue in our 2013 proposal as an issue; we sought com-
ment, we got an enormous amount of comment. As you can appre-
ciate, those comments span a diverse perspective based on where
they sit and what they make, and it will be our job to sort through
those and to look at the law and look at the data, and the adminis-
trator will need to make a determination. We feel a very strong
sense of urgency to sort through this. We are doing a lot of analyt-
ical work and we hope to make a decision this summer on both
2013 and a proposal for 2014.

Mr. LANKFORD. Welcome to America. Okay, so let me come back
to that again, because I want to be able to pass on to Ms. Speier,
honoring her time as well.

We are talking about this summer, so we are talking about the
end of August, we are talking about the end of July? Because this
is important to us, to be able to determine when the decision is
going to be made. The decision is important, obviously, what is
made, but the when is also very important. So when will we know?

Mr. GRUNDLER. I appreciate that and I also understand why the
market needs to know. I don’t have a target date for you other than
we are working as hard as we can.

Mr. LANKFORD. But all the comments are in.

Mr. GRUNDLER. Yes.

Mr. LANKFORD. Everything from outside is done; it is now sitting
on your all’s desk, and at this point there is nothing else pending
out there to say we can’t decide until we get this.

Mr. GRUNDLER. That is exactly right.

Mr. LANKFORD. So everything is in now; it is just time to make
the decision.

Mr. GRUNDLER. That is right.

Mr. LANKFORD. Is there anything that we can do as Congress to
help in this process?

Mr. GRUNDLER. I think you are doing it, sir.

Mr. LANKFORD. Well, there is a need for a decision. The certainty
is very important to the consumer, to the producers, to the manu-
facturers. The certainty is very key to us, so getting the when will
help us significantly; then there will be the large national debate
on the what at that point, once you settle it. But the when cannot
come fast enough if all the information is gathered in.

With that, I would like to recognize Ms. Speier.

Ms. SPEIER. Thank you, Mr. Chairman.

Mr. Grundler, thank you for the service you have provided to our
Country for some how many years? Thirty-two years. Almost a life-
time. Certainly a generation. Anyway, thank you.

The first law that was passed and signed by President Bush, in
2005, was really a bipartisan bill; it was sponsored by Representa-
tive Barton of Texas, Representative Pombo of California, and Rep-
resentative Thomas of California. And when President Bush signed
it, he said it will strengthen our economy and it will improve our
environment, and it is going to make the Country more secure. The
Energy Policy Act of 2005 is going to help every American who
drives to work, every family that pays a power bill, and every small
business owner hoping to expand.
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So, from your perspective, what has been the impact of that 2005
Act, and have President Bush’s statements been seen to come to
fruition?

Mr. GRUNDLER. Congresswoman, certainly the impact we have
seen is a significant increase in the production of renewable
biofuels in America. We have seen an enormous amount of private
investment in advanced biofuel research and development and pro-
duction; I would say in the billions of dollars of private investment
in discovery and new innovation in this area and I think, as well,
a new recognition about what the promise could be of having a
more diverse fuel supply for America.

Ms. SPEIER. Okay. So for all the concern here, there are still a
lot of positives, right? Dr. Martin had mentioned in the earlier
panel, I don’t know if you were present to hear him or not.

Mr. GRUNDLER. I was.

Ms. SPEIER. That there are some solutions that are pretty simple
and could protect the turkey farmers and also still allow for contin-
ued exploration in terms of cellulosic ethanol and the developing of
that and plants, and venture capital coming in, and the like. Do
you have any comments on that? Do you see that as a pathway to
resolving this issue?

Mr. GRUNDLER. I have not had an opportunity to talk to Dr. Mar-
tin about his recommendations in terms of his thinking with re-
spect to the longer term strategy. I probably would disagree with
that it is going to be simple in this policy debate comment.

Ms. SPEIER. That was my comment, not his.

Mr. GRUNDLER. But clearly we have heard through this public
notice and comment period we are getting a lot of advice about how
EPA can address this situation, address this blend wall situation;
and some have suggested how we can do it in a way that could still
preserve this advanced biofuel innovation promise. Others have
come at it from a different point of view. We, right now, are doing
the hard work analyzing those comments, looking at the law, look-
ing at the data and giving recommendations to the administrator.

Ms. SPEIER. So last August Chairman Issa and Subcommittee
Chairman Lankford had sent a letter expressing the concerns
about RFS to EPA Administrator Lisa Jackson, and subsequently,
in the review that EPA did, it found that there was not severe
harm to the economy, of a State, a region, or the United States in
waiting. Could you explain to us the analysis that EPA uses to ar-
rive at that conclusion? From what I understand, it is not some-
thing where you just kind of see what way the wind is blowing,
that there is a lot of data collection and expert testimony and re-
view that takes place. Could you share that with us?

Mr. GRUNDLER. Yes. You are talking about the petitions we re-
ceive from a number of States in 2012 in response to the severe
drought that America experienced and asked the administrator to
waive the standard in whole or in part. First, in deliberating over
that, we all recognize, and the administrator certainly said in her
decision, recognized the devastating impact of the drought across
all of America in many different sectors, in many different families
that were impacted by that drought.

The question before the agency and the administrator at that
time actually was a pretty narrow question, though, which is would
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waiving the RFS change any of that situation, would waiving the
RFS change the supply-demand question. And after extensive anal-
ysis and modeling, we looked at 500 different scenarios using a
satastic model and consulting with experts at the Agriculture De-
partment and at the Energy Department, we found that it was
highly unlikely that, if we waived the standard, it would have
made any difference to the people suffering and the prices of corn,
so the law required us to deny that waiver.

We were careful to say that this is a fact-specific question, a
case-by-case situation, and it was based on the market conditions
at the time; it was based on our estimate of how many so-called
rollover RINs were available to refiners to meet their obligations,
as well as how quickly a refinery within this waiver time period,
this one-year period, could change their operation. The fact of the
matter is that the U.S. refining industry and fuel distribution has
optimized around the use of ethanol as a blending agent, and we
found that the evidence suggested that there is a strong demand
by the refining industry to use this product to blend their gasoline
products and that, if EPA had waived that standard, that that
practice would continue, certainly over the near term, and there-
fore would not have made any difference in feed prices or corn
prices. So we were required to deny the waiver based on how the
law asked us to exercise that authority.

Ms. SpPEIER. Thank you. My time has expired.

Mr. Chairman, thank you.

Mr. JORDAN. [Presiding] The lady can have additional time if she
would like here.

I ask unanimous consent to enter a couple reports and letters
into the record. We have the API Energy letter and NERA eco-
nomic impacts resulting from implementation from RFS2 program.

Without objection, those will be entered into the record.

Mr. Grundler, I apologize for missing your testimony. I have
been trying to read it. Let me go back to where I was with the first
panel. I went through and asked them and we sort of established
the fact that the cost to produce turkey is up because of RFS and
the impact on corn prices; the price to produce pork is up; the price
to produce cattle is up; and, therefore, the cost to consumers who
consume those products is certainly up. Other food products not in
the protein or livestock area are up as well. The price of fuel is up,
according to the witnesses on the first panel. According to the wit-
nesses on the first panel, it is difficult for many cars to, as the
chairman has pointed out, Mr. Lankford pointed out, can’t use this
type of fuel burned at levels that it is; and, therefore, every single
family, according to the economist who was part of the first panel,
every single family in the Country is going to have to pay more for
food, fuel, and that obviously impacts their family budget and our
overall economy.

As I said, we were looking forward to hear what you say, and I
missed some of what took place here earlier, but are you going to
waive it, and what is the time frame? Walk me through it again.
Are you going to waive the standard as we move forward?

Mr. GRUNDLER. Thank you, congressman, for those questions. I
can’t tell you what the administrator is going to decide.

Mr. JORDAN. When are you going to decide?



85

Mr. GRUNDLER. This summer.

Mr. JORDAN. This summer. Next month?

Mr. GRUNDLER. Summer goes until September 21st.

Mr. JORDAN. So are we going to get a decision on September 20th
or 21st, or are we going to get something sooner? People are driv-
ing; people are buying burgers for the grill and brats for the grill
and everything else.

Mr. GRUNDLER. Sir, I want you to know that we are taking this
very, very seriously. We have sought public comment. We are meet-
ing with all the stakeholders who you have heard this morning and
more. This is a very serious question. We are hearing them loud
and clear. We are doing the analysis right now. We have a lot of
advice on how EPA should proceed and address this blend wall
both now and in the future, and we are going to be making a deci-
sion as soon as we can.

Mr. JORDAN. Okay, there were four witnesses on the first panel;
the economist, the turkey, and the petroleum gentleman.

Ms. SPEIER. He doesn’t like being called a turkey.

[Laughter.]

Mr. JORDAN. Well said. The gentleman representing the turkey
industry. All agreed that there are real problems. Even the Demo-
crat witness said the Renewable Fuel Standard for cellulosic fuel
shouldn’t be increased. So everyone understands this is a problem,
so it seems to me you have the data. Even the witness on the other
side. I mean, this is Congress; if you get four people, different sides
inviting folks in and they all say there is a problem here, it seems
to me that is pretty clear. So, again, any chance you can get this
done sooner?

Mr. GRUNDLER. We are going to be working very hard to make
that happen, sir, but this is a consequential decision. There are
consequences on all sides of this question, which I am sure you can
appreciate. There are consequences for the people who have in-
vested millions of dollars in research and development costs and in-
novation to produce more advanced fuels. They have a particular
point of view. We have heard very clearly from the oil industry
what their perspective is. People who have invested in corn-based
ethanol have a view.

Mr. JORDAN. Do you have the definition of what level of harm,
severe harm? Do you have a definition, increase in cost to con-
sumers of X percent? Do you have something that is tangible,
measurable, or is it you are looking at it and bureaucrats and em-
ployees in the Environmental Protection Agency are going to make
a decision? Is it based on objective criteria or is it just sort of what
the experts in Government think it is?

Mr. GRUNDLER. Well, the Congress was quite specific and used
the word severe. We don’t have a definition of what severe means,
but we read it as pretty significant.

Mr. JORDAN. Well, then how can you decide? Well, is it not se-
vere harm when the price of food is up significantly, the price of
fuel is up significantly, cars can’t use the fuel that, as we get to
the blend wall, some cars can’t use it, the price is going to go up
and the economist who was here said this is, in effect, a tax on
families and overall harms our economy, not to mention some of
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the data we have been living with for the last several years, the
high unemployment rate and everything else? Is that not severe?

Mr. GRUNDLER. All the things you mentioned, congressman, go
into this consideration, go into this analysis, and it will be the ad-
ministrator’s judgment.

Mr. JORDAN. Let me ask it this way. If that is not severe, what
is?

Mr. GRUNDLER. I can’t answer that question, Mr. Congressman.

Mr. JORDAN. Well, that is the problem. That is our concern, be-
cause if there is no objective definition, if you can’t tell me what
severe is, if you can’t tell me what I just described and what the
four witnesses just described, you can’t tell me if that is severe or
not, then how in the heck are you going to make a decision?

Mr. GRUNDLER. We are going to do the best we can based on
what the law states.

Mr. JORDAN. Are you developing a criteria? Are you developing
some objective standards, some definition for what severe harm
means?

Mr. GRUNDLER. Right now what we are doing, sir, is looking at
all the information that the public has provided on those very ques-
tions.

Mr. JORDAN. But that is not what I asked. Is the EPA developing
a definition, some kind of criteria, objective standards that would
say you reach this, that is severe, we raise the standards; you don’t
reach this, it is not severe, we don’t waive the standards? Then we
can decide if you have a good standard or not. But if it is just we
are going to tell you what we think and we don’t think it is severe,
well, how do we know? We don’t know what info, what data, all the
information you are using to make that decision. It would be nice
if we had something objective. It would be nice if you had some-
thing objective so we could examine and see whether it makes
sense or not.

Mr. GRUNDLER. Sir, first of all, I would say that this will all be
based on, again, on a case-by-case basis, based on what the market
conditions are telling us at the time this decision is made, and then
there will be an extensive record that will be supporting that deci-
sion. I also want to point out that that is only one of our waiver
authorities. We also have the authority to adjust the standard
based on the total amount that we adjust for the cellulosic stand-
ard. So there are a couple of ways for the agency, a couple of tools.

Mr. JORDAN. Do you have standards for how you do that? Do you
have criteria on when you are going to adjust the standard, not
just waive it?

Mr. GRUNDLER. Yes, for the cellulosic standard, what we do is we
go every year and we look at actual production estimates from peo-
ple producing this fuel. That is why we have adjusted or waived
the cellulosic standard.

Mr. JORDAN. No, what I am asking is do you have something
that says if it reaches X level, we are going to make this change?
Do you have some objective criteria?

Mr. GRUNDLER. There is no objective criteria that we have stated
with respect to how Congress determines severe economic harm.
We have this other authority where it is just a math problem,
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where we subtract from the statutory-based standard for cellulosic
fuel how much is available.

Mr. JorDAN. Well, if you have no objective standard, how can
you make a decision? One day you decide this is bad enough, we
are going to change it; maybe it is not bad enough, we are not
going to waive it. This law has been around a while, I think since
2005, 2006, and was revised in 2007. You don’t have a standard?

Mr. GRUNDLER. So we have, with respect to this general waiver
authority that you have mentioned, we have considered that twice,
once in 2008 and once in 2012, and in those cases we went through
an extensive set of economic analysis, working with the Depart-
ment of Agriculture on impacts, working with the Department of
Energy on impacts, using an economic model to estimate what
these impacts would be, and based on that record and that evi-
dence and the data that produced, we determined that it was not
severe economic harm, based on the numbers that that showed, in
relationship to the total economy or the total economy of that
State. It is a judgment call.

Mr. JORDAN. I get what you are saying. I just don’t know how
you can say it is not severe if you don’t have a definition for severe.
I mean, don’t you think that is a logical question for the American
consumer, for families to ask? How do you decide whether it is se-
vere or not? Because, well, in 2008, we said it wasn’t, but we didn’t
develop any criteria; in 2012 we said it wasn’t, but we didn’t have
any criteria, even though it was four years later, we just did some
analysis. I mean, it can be some subjective analysis you throw to-
gether every year that you get faced with this question. Unless you
have some objective standard, I don’t know how anyone can deter-
mine what, if you don’t know what severe is, how are we going to
know, and how are you going to reach that level? To me, that is
the $64,000 question.

Ms. SPEIER. Mr. Chairman?

Mr. JORDAN. The gentlelady is recognized.

Ms. SPEIER. Mr. Chairman, you have now extended another four
minutes. Can we give Mr. Grundler an opportunity to just try to
explain?

Mr. JORDAN. I have given him several, but I would be happy to
give him another one.

Mr. GRUNDLER. It is a difficult question, sir. The Congress wrote
this law and gave the administrator the ability to waive standards
if he or she determined that implementation of the standard would
create severe economic harm. We have used that in terms of the
continuum of insignificant to extreme, at the far end of that con-
tinuum, but there is no hard and fast definition for it, and it has
to be a judgment call that the administrator exercises.

Mr. JORDAN. Okay. And I went way over time, but I will just say
this: Any other time there is a standard, there is some definition
to it in the law. If there is a standard of proof, there are certain
elements you have to meet to satisfy that standard in law, and
anything else there is some objective measure, some number. When
we write laws, typically, the agencies write rules to implement the
law. What you are saying is you don’t even have a rule or defini-
tion to define severe harm; it is whatever you think it is at that
particular time. That is how we operate. Well, if that is the case,
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we will never know if this is ever going to get waived. No matter
how close we get to the blend wall, what happens, we will never
know; and that is a problem as we move forward.

The gentlelady is recognized.

Ms. SpPEIER. Mr. Chairman, thank you. Let’s be clear, we pass
laws every day. Well, actually not, but occasionally.

[Laughter.]

Ms. SPEIER. Three hundred a year.

Mr. IssA. You know, we can go back to naming post offices, then
we can do them every day. But we are trying to stay off of that.

Ms. SPEIER. And I appreciate that, Mr. Chairman. But, in any
case, we do pass laws that do not define certain terms. I am re-
minded that we passed a law that said that 501(c)(4) should be op-
erated exclusively for social welfare purposes, and then the agency
itself came up with a regulation that termed it primarily; and,
frankly, we don’t have a definition for either of those.

So I think Mr. Grundler has made the point that it is done on
a case-by-case basis; and the term severe harm is one that is as-
sessed at the time and that it is a judgment call. There are judg-
ment calls that people within the bureaucracy make every single
day. We hope that there will be good judgment used here, as there
is often, and I think I will leave it at that time.

I yield back.

Mr. JORDAN. Well, if I could just respond. The gentlelady makes,
I think, an excellent point. She cited the Internal Revenue Service
and the lack of a clear definition. One thing we do know is when
you have that situation people aren’t given equal treatment. We
found out that the only groups who were in fact targeted were con-
servative groups applying for 501(c)(4) status; no one else was tar-
geted. So it would make sense to have a standard so it is not so
subjective. That is exactly the point I am making here. What is the
definition of severe harm? Without a definition, how in the world
are we going to make a determination?

With that, I recognize the chairman of the full committee.

Mr. IssA. I thank you, chairman.

Ms. Speier, you and I represent the same State, but not at the
same time in the beginning. When I first arrived here, it was 52
and then 53 members of the California delegation, every single one,
including Henry Waxman, who tried to get a waiver on the 10 per-
cent ethanol, because at the time we were using MTBE because
that was the oxygenate that we could get our hands on, and it was
destroying our ground water. EPA never saw fit to consider the de-
struction of our watershed as sufficient, and the lack of availability
of ethanol, and, of course, the fact that we didn’t produce it in Cali-
fornia.

Mr. Grundler, the fact is you don’t have to have a perfect defini-
tion, but if you don’t have anecdotal examples of what is, then you
fail the most important test, and I think the chairman was making
that very clear. You have to say this is out of bounds and this is
inbounds. Even the IRS at least had some examples of things
which would be excessive; they said you had to have at least 51
percent of something for it to be primary, because there is a noun.

We are in a situation right now in which the Stanford study still
says that the cost in fuel of producing ethanol, for example, still
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rises to effectively the same amount of fuel as it generates in Btus,
meaning there is not really a renewable fuel because it consumes
mostly non-renewable fuels making the renewable fuel. So the idea
that we are not going to grant a waiver simply because any dam-
age it causes isn’t offset by any benefit to speak of, that is not a
new item; those studies have been around for a while. And I under-
stand that the ethanol lobby is very effective at sort of demanding
that we keep a subsidy going.

My question to you is isn’t it true that if the goal of clean air,
which is your mandate, your primary mandate, if the goal of clean
air can be achieved with a different blend, don’t you essentially
have a fundamental obligation to grant the waiver, regardless?

And, by the way, if you say no, you won’t be the first person from
EPA to walk in saying no. It has always been kind of interesting.
Before we ever talked about renewables or CO2 as a pollutant,
EPA seemed to always want to have its ability not to grant waiv-
ers. But please answer.

Mr. GRUNDLER. Sir, I am not familiar with the specifics of the
example you are relating to in terms of the MTBE question. I am
not really prepared to address that.

Mr. IssA. Perhaps you are not as old as I am. But we were trying
to get rid of MTBE; we knew that it had damaged, in huge
amounts, our watersheds. We knew it was a dangerous pollutant.
There actually had to be waivers granted as they tried to get
enough ethanol into California to replace it. Ultimately, it is a good
piece of history for you to become familiar with because there was
egregious harm being done to the drinking water of the people of
California, and the years 2001, 2002, 2003 went by while we saw
no willingness to say that even a small amount of damage to Cali-
fornia’s watershed should have been a sufficient danger to cause a
waiver to be granted.

Mr. GRUNDLER. If I could, sir, I would like to address the rest
of your question with respect to what situation we are dealing with
today. You weren’t here earlier, but we very much appreciate the
seriousness of the situation. We have heard loud and clear from a
number of different stakeholders in this policy question; advice in
terms of how they think we ought to approach the science and the
law and this decision, and we are going to be considering those
very, very carefully as we make a decision and the administrator
makes his or her judgment later this summer.

Mr. IssA. But let me rephrase my fundamental question, though.
Going from 10 percent to 0, that is a big decision; and I think the
law assumes that it is going to take a big threshold. But going from
10 to 9, 10 to 8, 10 to 7, 10 to 6, aren’t those incrementally deci-
sions that could be made where the balance of harm, including eco-
nomic harm, versus the benefit can be measured? In other words,
why wouldn’t you be considering blends that were not zero, but
were significantly lower, with a lower standard for it, so that it will
not be an all or nothing?

Mr. GRUNDLER. That is precisely the process we are going
through right now; what are those considerations, what are those
options before the administrator, and what is the best decision to
be made. We have that discretion.
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Mr. IssA. Mr. Chairman, just one other piece of history. I was
also here when we dealt with arsenic in States like your own, in
the southwest, where incredibly small amounts in wells that had
been around for decades and decades, in which there was no known
science to actually come up with why the number that they came
up with as an arbitrary number was necessary, but we knew the
economic cost. And I think that Chairman Jordan said it very well:
if you don’t have a number, then the number is arbitrary. We have
seen arbitrary numbers in the past in arsenic, where they didn’t
have science; they picked a hypothetical number. That hypothetical
number cost hundreds of millions of dollars to people of New Mex-
ico and other States. This is another situation in which the number
that is currently there is costing a large fortune without having a
known benefit, if in fact blends can be as clean with a different
number.

I yield back.

Mr. GOSAR. [Presiding.] I am going to recognize myself for five
minutes.

The EPA asserts that more E15 gasoline must be blended in
order for producers to meet the RFS, true?

Mr. GRUNDLER. No.

Mr. GOsAR. Does EPA believe that the E15 is safe for all auto-
mobiles?

Mr. GRUNDLER. No.

Mr. GOSAR. Let me ask you, do you think we are headed for a
train wreck, as currently defined by Congress?

Mr. GRUNDLER. I am not aware of the definition of train wreck
by the Congress.

Mr. GosAR. Well, let’s look at the train wreck in regards to what
we are coming here within this mandate. It is a train wreck left
as is, right? If you are going to hold up the letter of the law, it is
a train wreck.

Mr. GRUNDLER. Again, I am not sure of your definition of train
wreck, but we realize that the blend wall is a significant issue.

Mr. GosAR. Well, let me ask you a question. So if we continue
on this standard, we will have a huge problem within diesel fuel
production, true or false?

Mr. GRUNDLER. I would like to answer it this way, Mr. Chair-
man. We clearly see, particularly in 14 and 15, and the pace by
which Congress anticipated the growth of this mandate, is con-
fronting very real market barriers right now, and we are looking
at all kinds of comments today in terms of what the best way to
address that.

Mr. GOsAR. And how would you weight those comments?

Mr. GRUNDLER. How would I weight them?

Mr. GosAR. How do you weight those comments? I am asking you
because what I want to do is I want to see from the agency how
you rationally start to look at those. You know, the consumer, food
prices, transportation costs, because this has a staggering effect in
which our economy could come to almost a deadlock.

Mr. GRUNDLER. That is certainly the conclusions of the NERA
study, which was, I would note, a worst case scenario. There are
other studies that we are looking at in terms of what is the actual
impact on the consumers, and we are looking at those very, very
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carefully. All of these will go into this decision and what is the best
thing to do for the Country, and the administrator will make that
judgment. As I noted, there are consequences on all sides of this
equation, and people are sharing with us directly and often what
their views are, and they are not always the same.

Mr. GosaARr. I would agree. Let me ask you this. What science are
you going to use? Because it seems like we are in absence, if we
are looking at the E15, there is no science that really backs it. We
have the automotive industry that says we are taking away war-
ranties on cars. So it doesn’t seem like we can go that way. So it
looks like we are back-treading ourselves into a different position,
true or false?

Mr. GRUNDLER. You asked the question what science will we use.
It is really a matter of a judgment call in terms of what are the
market conditions; how much complying fuel can be moved through
this system and at what cost.

Mr. GOSAR. But it is more than that. It is just not an arbitrary
aspect. You are talking about realistic, real world values, and it is
based on science. So you have to point to science. Science helps set
you free here. And in the absence of a study, you have to err in
that aspect, because I think any time you are looking at the value
of what scientists have given us, we actually used a methodology
that has got us into a cleaner fuel. So with absence of science you
are in no-man’s land and you don’t know if you can actually sup-
port a hypothesis.

Mr. GRUNDLER. Well, there is science as well as market reality.
If the science told us, a couple years ago, that E15 would not harm
certain kinds of vehicles, and yet we also need to consider, as we
make this decision, what the likelihood is of increases in E15 fuel
being produced and sold and bought by consumers. So we need to
look at both, sir.

Mr. GosAR. And when you look at the average consumer, do they
have lots of dispendable money sitting around?

Mr. GRUNDLER. No, they do not.

Mr. GOSAR. I mean, I have an E15 vehicle, I have a flex fuel ve-
hicle, so it makes it easy for me, but that is a little different than
the average American. We can’t just go around looking at the trou-
bleshooting that will happen with 70 percent of the cars on the
marketplace. The American economy, the American households just
can’t go buy another vehicle to surmount this. And I think that is
my biggest key is, is that I see a lack of common sense here.

I am a dentist, by the way, impersonating a politician, so things
have, to me, have to have a science base to me that I have to un-
derstand where am I going, what is my investment, and what is
it going to have as results; and I don’t think that that is what we
are actually seeing, because I think if we saw a detrimental aspect
to our economy when we look at return on investment, when you
look at ethanol subsidies, which so many of the members talked
about here, you don’t have a true open market here. And number
two is based on corn ethanol, you are taking an awful lot off the
table in feeding your population and you are artificially raising ev-
erything on the table; not just beef, pork, turkey, chicken, you
name it, and diesel fuel, all those aspects.
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But I guess what my offer is is there is an un-clarity, if there
is uncertainty by the EPA, why wouldn’t you reach back up to this
body to say could you help us in that clarification?

Mr. GRUNDLER. Sir, the way we are going to approach this deci-
sion, and I hope we will use common sense, we will ask ourselves
three questions: What is the law saying? What does the science tell
us? And what is the right thing to do here?

Mr. GOsAR. Let me ask you a question. If you were uncertain
about what the law said, there was a gray area, so many times we
pass a law that there is lots of gray areas, why wouldn’t you enter-
tain coming back to Congress and asking can you clarify?

Mr. GRUNDLER. That wouldn’t be my judgment to make, sir, but
I think the law is quite clear in terms of the levels of renewable
fuels that the Congress mandated over the next few years.

Mr. GOsAR. But that was a different subset of an equation. They
looked in the future and looking at there were going to be people
utilizing more fuel. But when you use a finite and dwindling more
supplies, it becomes an antiquated equation. So the rational mind
says, listen, this wasn’t anticipated; how do we review this? And
I think that brings a better set of ideals and opportunity as a work-
ing relationship between a legislative body and an administrative
body. Wouldn’t you agree?

Mr. GRUNDLER. Sir, my job is to administer the law with as
much common sense as we can muster, as the law is today. I have
no position, EPA has no position today in terms of future legisla-
tion.

Mr. Gosar. Well, that shows you the lack of what is happening
in administrative law, that it has to be an enigmatic, dynamic type
of interface. You want to strive for ideals, but you always some-
times have to come back to common sense applications. And I see
a very big lack of that, particularly from your agency; not just in
this aspect, but in numerous other aspects. I think sometimes we
go a lot further when we start to work with other bodies like the
executive branch, along with the legislative branch, to try to define
how do we solve problems, instead of saying, listen, this is what
we entertained, this is all we are going to do, and that is it.

Ms. SPEIER. Mr. Chairman?

Mr. GOSAR. Yes.

Ms. SPEIER. I have one last submission that I would like to ask
unanimous consent be added to the record.

Mr. GOSAR. So ordered.

Mr. Gosar. With that, we will adjourn the meeting.

Thank you very much, Mr. Grundler.

Mr. GRUNDLER. Thank you.

[Whereupon, at 12:55 p.m., the subcommittee was adjourned.]
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Chairman Ranking Member
Subcommittee on Energy Policy, Subcommittee on Energy Policy,
Health Care and Entitlements Health Care and Entitlements
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Washington, DC 20515 Washington, DC 20515

Chairman Lankford and Ranking Member Speler:

As a Member from the state with the largest biofuels presence in the country, | wanted to
provide some comments regarding your review of the Renewable Fue!l Standard (RFS) during
today's Energy Subcommittee hearing in the House Committee on Oversight and Government
Reform.

The RFS has made more of an impact in my state than possibly any ofher in the country. In
lowa, there are 39 ethanol plants with over 3 billion gallons of annual fuel production capacity,
supporting the jobs of over 63,000 people in my state. In addition, two of the first celiulosic
ethanol plants in the entire nation are currently under construction in my home state. Once
these two plants come online, my state will have over 16 million tons of biomass available to
convert to cellulosic ethanol. In addition, a state-of-the art algae facility is already operating in
lowa.

Given the dramatic impact this policy has had not only in fowa, but across the Midwest in states
like Indiana, Kansas, Nebraska, and Minnesota, | am surprised that this hearing does not
include a single renewable fuels producer. Ethanoi biorefineries dot the countryside throughout
much of the Midwest, transforming rural economies by creating renewable fuels and providing
farmers with a stable marketplace so they can get their income from the market instead of
government programs. The RFS has been the key driver in supporting an industry that helps
employ over 400,000 Americans, providing over $40 billion in gross domestic product (GDP).

The RFS is a serious piece of energy policy that requires thorough input about how proposals to
change or repeal the policy would impact employment and the economy. Examinations fike the

one being performed today, without the perspective of important stakeholders, do not meet this

standard.

Thank you for allowing me the opportunity to comment. | hope that further review of the RFS wilt
include data and input from those most affected by this statute.

Sincerely,

Bruce Braley
Member of Congress
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June 5, 2013

Statement submitted by Biotechnology Industry Organization (BIO) for the record of the
House Committee on Oversight and Government Reform hearing entitled “Up Against the
Blend Wall: Examining EPA’s Role in the Renewable Fuel Standard” to be held on June 5,
2013.

The RFS is paving the way to a competitive market for transportation fuels in the United
States. While the RFS set an ambitious target of 36 billion gallons of renewable fuel to be
produced by 2022, this target is helping drive investment in the U.S. for the development of
the next generation of cellulosic and advanced biofuels that will reduce our dependence on
foreign oil and provide a cleaner burning product at the pump.

The RFS is driving U.S. job creation. Today, the domestic biofuels industry is already
creating jobs, contributing more than 400,000 jobs and $53 billion in new activity to the
nation’s economy. A recent report found that additional job creation from advanced biofuels
production under the RFS could reach over 800,000 by 2022. California’s homegrown
biotechnology industry has positioned the state as a leader in the development of advanced
biofuel technology. More than 30 companies researching and developing advanced biofuels
and other renewable technologies make California their home, locating research facilities in
the state. About half of those companies have built pilot or demonstration advanced
biorefineries as they scale up their production. Together, these companies employ just over
4,500 people in California.t

Despite multiple tegal and administrative obstacles put in place by the oil industry to protect
their monopoly over the nation’s transportation fuel supply and halt the advancement of
cellutosic and advanced biofuels from entering into the marketptace, American companies
are making advanced biofuels a reality. This is made possible -- - at no cost to the
American taxpayer -- by the stable policy foundation of the RFS. Companies in California
and nationwide have leveraged the RFS and other federal programs to raise private
investment capital and are now constructing the first commercial-scale next generation
biorefineries, with the first of these facilities coming online this year. The RFS is also
bringing foreign investment to the U.S. Companies from Brazil, Canada, Denmark, New
Zealand, the Netherlands, Spain, and Switzerland have made multimillion dollar
investments to commercialize advanced and cellulosic biofuels in the U.S. because of the
policy certainty associated with the RFS,

The RFS has also benefitted consumers at the pump by ensuring that the transportation fuel
market is open to alternatives to oil. At the same time, the EPA has proposed new and more
stringent limits on auto tailpipe and evaporative emissions of nitrogen oxides and other
particulate matter and sulfur content in fuel by 2025. These proposed Tier I1I limits would
improve air quality for many Americans and save at least $8 billion in annual healthcare
costs associated with asthma and other respiratory ailments by 2030. The EPA’s proposed
Tier III rules recognize that automakers can make use of higher blends of ethanol in
gasoline, such as E30, to achieve both increased fuel economy and clean air goals.

! BayBio, BIOCOM. “Survey of California Industrial Biotechnology Companies.” San Diego: Oct. 2011,
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The RFS is working to drive investment in R&D and commercialization of advanced biofuels;
to create jobs in a biobased economy; to lower fuel prices at the pump; and to protect
human health. Undoing the RFS, rather than letting EPA use the muitiple safety valves in
place to help refiners meet their advanced biofuel obligations, will only fead to greater
dependence on imported oil, increased greenhouse gas emissions, and lost opportunity for
hundreds of thousands of high quality U.S. jobs in clean energy economy. Our job as
Congress must be to stay the course; to give advanced biofuels developers the policy

certainty they need and deserve; and to leave the RFS alone.

BIO Member Companies Located in California

ABI
San Luis Obispo

Allylix, Inc.
San Diego

BioCatalytics, Inc.
Pasadena

Cellana, Inc.
La Jolla

ChembDiv, Inc.
San Diego

Cobalt Technologies
Mountain View

Codexis, Inc.
Redwood City

Delphi Ventures
Menlo Park

DNA 2.0
Menlo Park

Royal DSM
Berkeley

Genomatica, Inc.
San Diego

DuPont Corporation
Bakersfield
Danville
Fresno

Goleta
Hayward

Palo Alto
Redwood City
Santa Barbara
Torrance
Woodland

The Dow Chemical
Company

Pittsburg

Rancho Cucamonga
San Diego

Torrance

LS9, Inc.
South San Francisco

Mendel Biotechnology,
Inc.
Hayward

NexSteppe, Inc.
South San Francisco

Novozymes
Davis

Rennovia, Inc.
Menlo Park

Sapphire Energy
San Diego
Orange County

Senomyyx, Inc.
San Diego

Solazyme, Inc.
South San Francisco

Synthetic Genomics
La Jolla

Verdezyne, Inc.
Carlsbad

Verenium Corporation
San Diego

Virdia, Inc.
Redwood City
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Comments of the Advanced Biofuels Association

Committee on Oversight and Government Reform
Subcommittee on Energy Policy, Health Care and Entitlements
United States House of Representatives

"Up Against the Blend Wall: Examing EPA's Role in the Renewable Fuel Standard”
June 5, 2013

Executive Summary

On behalf of the Advanced Biofuels Association (ABFA), a collection of over 40 member
companies who produce advanced biofuels and biofuels feedstocks, we welcome the opportunity
to comment on the Committee's hearing "Up Against the Blend Wall: Examing EPA's Role in
the Renewable Fuel Standard".

The Committee is focused on exploring the blend wall and issues surrounding mid-level ethanol
blends. ABFA's response is targeted to the advanced and cellulosic biofuels industry.

The primary question is whether EPA has sufficient authority to deal with the issues surrounding
the blend wall. Our answer is 'ves'. We believe EPA is able to make the necessary adjustments to
the RFS based on the current authorizations. In supporting this statement it is important to
understand the current ability of the advanced biofuels companies to meet and exceed the targets
in the biomass based diesel and advanced pools this year. Critical to this point is the importance
of the energy density and equivalency calculations as well as the practical effect of the nesting of
the pools in the RFS. Finally we remind the Committee of the investments made to date, the
accelerating growth, and how changing the rules in the middle of the game would be extremely
damaging to the private sector.

Comments

On behalf of the Advanced Biofuels Association (ABFA), a collection of over 40 member
companies who produce advanced biofuels and biofuels feedstocks, we welcome the opportunity
to comment on the Committee's hearing "Up Against the Blend Wall: Examing EPA's Role in
the Renewable Fuel Standard”. In the current debate over the blend wall and RIN prices we seem
to have lost sight of the intent of the RFS2 amendments to create an advanced and cellulosic
biofuels industry. This debate should not only be about midlevel ethanol blends but about the
future of the entire biofuels industry.

In testimony before the House Energy & Commerce Committee Subcommittee on Energy and
Power last July, the ABFA noted that the advanced biofuels industry continues to make
significant progress in commercial deployment. Last November one of our members delivered
the first cellulosic renewable diesel into the commercial sector thereby receiving RINs on the
EPA system. That same company, KiOR, also produced the first cellulosic drop-in gasoline
which will provide obligated parties with compliant RINs. In addition, a number of other
members who are currently producing gallons of advanced biofuels which can be used by
obligated parties to meet their requirements under the RFS2 program. These gallons are

800 17™ Street, NW o Suite 1100 » Washington, DC 20006
T: 202.469.5140 = F: 202.955.5564 « W: advancedbiofuelsassociation.com
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significant and will immediately assist in attaining the proposed Renewable Volume Obligation
(RVO) volume requirements in 2013 without regard to the blend wall.

For almost thirty years Congress enacted pieces of legislation including the RFS2 intended to
create a comn ethanol industry. It has been a success with nearly 15 billion gallons of standing
capacity built to date. The enactment of EISA and the provisions which amended the RFS were
intended to stimulate and build an advanced biofuels industry moving well past corn ethanol to
fuels with greater greenhouse gas reduction and full compatibility with existing fuel
infrastructure. This effort, for the first time, created a 21 billion gallon target for advanced
biofuels. The provisions creating the cellulosic pool specifically provided an actual floor price to
encourage the development of these lower-carbon emitting fuels. In addition the EPA rules also
specifically rewarded energy density as part of the criteria which RIN credits are awarded. Other
advanced biofuel pools recognized the opportunity to create "drop in" fuels (hydrocarbon based
fuels essentially the same as those from petroleum) such as renewable diesel, gasoline, heating
oil, and jet fuels.

We would like to suggest the Committee consider the entirety of the RFS options and the full
range of fuels available to meet the requirements of the statute in your deliberations. In just four
short years since EPA's promulgation of the implementation rules we are seeing a wide range of
facilities springing up all over the country who make advanced biofuels that generate RINs
which obligated parties can utilize to meet their obligations, easing the blend-wall issue. Many
of these fuels have no blend wall restrictions and in fact can be utilized as neat, drop-in fuels.
Some are diesel fuels and do not require a drop of gasoline in which to be blended. Many of
these advanced biofuels due to their energy density have significant multipliers (1.5 or 1.7 time
the volume produced) in terms of RIN generation. These gallons count towards the overall
targets in the advanced pools and count in the renewable pool, providing an economic option for
the obligated parties in terms of meeting their compliance targets. Even in the case of cellulosic
ethanol an obligated party who chooses to purchase a gallon is allowed to count that gallon in the
cellulosic pool, the advanced pool, as well as the renewable pool. "Three for the price of one" so
to speak.

With this in mind, the blend wall implementation challenge can be avoided in 2013 without
changes to the RFS. Each year under the RFS statute the EPA is called upon to set the RVO for
the coming year. The statute was intended to grant EPA the flexibility to utilize this process to
adjust the size of the various pools in conjunction with the relative ability of the marketplace to
meet the original targets. The recent federal district court case validated this view in finding that
EPA could not "put its thumb on the scale" by setting the size of the cellulosic pool. In that same
case the court made it absolutely clear EPA can grant cellulosic gallons above the cellulosic
requirement to be included in the advanced pool requirement so long as gallons are reasonably
available. The court determined that EPA is within its authority to continue such practice, as
have they have done since 2010. It should be noted that as a result of the performance of the
biomass-based diesel pool that EPA raised the volume number to 1.28 billion for 2013. Once
again estimates suggest the industry will exceed the new level of 1.28 billion gallons in this
calendar year.

On two occasions the EPA was petitioned by appropriate stakeholders who argued economic
harm to their citizens as a result of the EPA RVO mandates. In both instances the EPA did not
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find sufficient economic burden to grant the waiver. The clear intention of Congress in writing
the provisions, which required an annual setting of the RVO obligations, was to make sure the
mandates and the markets were in line with each other and did not create undue economic
impacts on the nation. Combined with the recent federal court opinion it is clear that EPA
possess the ability to adjust the RVO pools as a result of changes in the size of various demand
functions in the market place. RINs generated by advanced biofuels can help obligated parties
avoid the blend wall. Therefore between the RVO process and comment period, the experience
to date with the waiver process, and the recent court decision, we believe the EPA does have
sufficient authority to address blend wall concerns should they exist. The flexibility Congress
built into the RFS has worked and should allow EPA to continue to make the necessary
adjustments to address acute market perturbations.

We believe when one views the RFS across the entire set of pools and takes into consideration
the current biofuel production rates, energy density multipliers and nesting components of the
various pools, the need to change the existing RVO's will not be required in 2013.

A number of stakeholder groups are attempting to create a view that the RFS is broken and
should be wholesale repealed rather than allowing EPA to utilize their authority to make any
required adjustments. That would be a step backward in America's energy future. Right now,
many of the advanced and cellulosic companies are seeking to break ground or attempting to
raise funds to build their first plants. This entire discussion has had a negative impact on these
businesses and their financial community. For companies who cannot self-finance this is a
heavy burden making commercial deployment difficult, thereby halting the addition of new RINs
which the obligated parties could utilize. Already many companies have made significant
investments and have broken ground to build new plants. Many of these are operating, or will
come online in the next couple of years. The conversation as to whether to change the rules in
the middle of the game is not equitable to those who played by the rules. This effort will wind
up costing material capital investment to the investors who complied with the vision of the RFS
as drawn up by Congress, particularly for the advanced biofuels sector. Congress’ vision in
creating RFS2 was to surpass the Energy Policy Act of 2005 to stimulate the creation of an
advanced biofuels industry that would deliver larger greenhouse gas reduction, higher energy
density renewable fuels, and “drop-in” fuel molecules that are totally compatible with our
existing engines, pipeline system and fuel pumps. We continue to believe that the vision to create
a diverse set of options for America's transportation fuels sector was a wisc one. Advanced and
cellulosic companies have broken ground and are moving forward with that vision. Thisis a
time to stay the course and allow EPA to utilize its authority, when merited, to make the
necessary adjustments to keep a sound program on solid footing and on a sustained path forward.

Submitted by:

Michael McAdams

President

Advanced Biofuels Association

80017 Street, NW » Suite 1100 « Washington, DC 20006
T: 202.469.5140

F: 202.955.5564

E: michael.mcadams@hklaw.com
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Executive Summary

The American Petroleum Institute (AP]) commissioned NERA Economic Consulting
(NERA) to conduct a study of the economics and compliance issues related to the
implementation of the Renewable Fuel Standard (RFS2) per the Energy Independence and
Security Act of 2007. NERA relied upon publically available information and NERA’s
proprietary economic modeling to develop the analysis. The study found that RFS2, in its
current form, will likely become infeasible within the next three or four years, which would

result in significant harm to the U.S. economy.

The RFS2 requires transportation fuel producers and importers (obligated parties) to
incorporate specified volumes and categories of biofuels into their products annually. These
mandates increase yearly, and collectively, require the use of 36 billion gallons of renewable
fuels in 2022. Each year the annual total renewable fuel volume mandate is calculated as a
percentage of the nation’s total projected fuel consumption for the upcoming year. The
renewable fuel volume obligation (RVO) for each obligated party is calculated by applying that
percentage to the fotal annual volume of gasoline and diesel produced or imported by each
obligated party during that year. Compliance with the RFS2 each year is demonstrated through
“Renewable Identification Numbers” (RINs) which are unique identifiers attached to every
gallon of renewable fuel produced or imported. Obligated parties submit RINs as evidence of

meeting the annual RVO.

Table 1 lists the four primary mechanisms that obligated parties can use for compliance
with the RFS2. In the early years of the RFS2 program, these mechanisms offered a workable
means for compliance. However, as the RFS2 volume requirements increase, combined with
higher vehicle fuel efficiencies, these mechanisms become less effective until the RFS2 reaches

the point of infeasibility.
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Table 1: Fuel Production and Blending Options for Meeting RFS2 Compliance

Minimize production of BQ - Demand for EO will not completely disappear diie to

customer demand and limits on ethanol distribution

As these mechanisms approach their limit, obligated parties will reach the point when
biofuels cannot be incorporated into fuel products at the volumes necessary to meet the RIN

obligation because of technological, infrastructure or market constraints.

This study finds that the RFS2 volume requirements will exceed the transportation fuel
market’s ability to absorb the biofuel volumes mandated within three to four years. At that point
in time obligated parties will not be able to meet market demand for transportation fuel and still
remain in compliance with the RFS2. Therefore, after exhausting all other available options for
compliance, individual obligated parties, each acting independently, could be forced to reduce
their RIN obligation by decreasing the volume of transportation fuel supplied to the domestic

market — either by reducing production or exporting.

As domestic fuel supplies decrease, large increases in transportation fuel costs would
ripple through the economy imposing significant costs on society. More specifically, as the
RFS2 mandate is ratcheted up every year, the fuels market will be pushed into a death spiral
shown in Figure 1. The death spiral depicts the economic harm that occurs as individual
obligated parties act to remain in compliance with the program. Once the blend wall has been
reached, the annual increase in the RVO results in decreased fuel availability and increased fuel

costs to society. These increased fuel costs have a broad impact across the economy.
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Figure 1: Economic Impact of Hitting the RFS2 Blend Wall: The Death Spiral
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This process repeats itself yearly. As domestic supply continues to decline, the blending
percentage obligation becomes increasingly untenable. Obligéted parties rely on RINs acquired
and carried forward from earlier years to meet compliance obligations. However, the ‘ﬁhdihgs
and anaiysis of this report indicate that by 2015-2016 compliancé with the RFSZ in its current

form will likely be infeasible, which would result in significant damage to the economy.

The death spiral impact is seen most acutely in the diesel fuel market.” The tightening of
the diesel supply (up to 15% decline in 2015) causes large fuel cost increases to ripple through
the economy, adversely affecting employment, income, consumption, and GDP. By 2015, the
adverse macroeconomic impacts include a $770 billion decline in GDP and a corresponding

reduction in consumption per household of $2,700.
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L Introduction

The American Petroleum Institute (APD) commissioned a two-phase study of the
economics and compliance issues resulting from the implementation of the Renewable Fuel
Standard (RFS2) per the Energy Independence and Security Act of 2007, The RFS2 requires
transportation fuel produces and importers {obligated parties) to incorporate specified volumes
and categories of biofuels into their products annually. These mandates increase each year, and
collectively, require the use of 36 billion gallons of renewable fuels in 2022. Each vear the
annual total renewable fuel volume mandate is calculated as a percentage of the nation’s total
projected fuel consumption for the upcoming year. The renewable fuel volume obligation (RVO)
for each obligated party is calculated by applying that percentage to the total annual volume of
gasoline and diesel produced or imported by each obligated party during that year. Compliance
with the RFS2 each year is demonstrated through “Renewable Identification Numbers” (RINs)
which are unique identifiers attached to every gallon of renewable fuel produced or imported.

Obligated parties submit RINs as evidence of their compliance with the RVO.

A. Phase 1

APl retained Charles River Associates (CRA) to conduct Phase I of the study. The work
concluded that the increasing volumes mandated by the RFS2 will eventually exceed the
market’s ability to absorb ethanol into petroleum fuel. That is, the RVO will eventually exceed
the maximum feasible level of renewable fuel that can be contained on average in a gallon of
petrolenm transportation fuel given technological, behavioral, and infrastructure constraints.
Using EIA’s Annual Energy Outlook AEO 2011, the study estimated that the so-called blend
wall (maximum concentration of ethanol of 10% that can be blended in gasoline and used by

conventional gasoline-powered motor vehicles) will be reached by 2013,

To comply with the RFS2 mandates, obligated parties have increased production of E10
and E85 while minimizing production of E0 (pure gasoline). To the extent that biodiesel is
available, obligated parties have blended biodiesel to produce B5. As the RFS2 mandated

volumes for renewable fuels increase, however, these mechanisms reach their limit.

U Phasel study report: “lmpact of the Blend Wall Constraint in Complying with the Renewable Fuel Standard,”

Charles River Associates, November 2, 2011.
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Table 2: Fuel Production and Blending Options for Meeting RFS2 Compliance

Mimmiza‘prod&ction of B0~ Demand for B0 will not completely disappear duetor
g oo e costomer demand and limits on ethaniol distribution

The Phase 1 study concluded that as obligated parties exhaust these methods of
compliance, they will eventually be forced to either decrease the production volumes or export
product in order to reduce their individual biofuel obligation and meet RFS2 volume percentage
requirements. These market shifts will initially result in a tightening of the diesel fuel supply
followed by subsequent years of reductions in both the gasoline and diesel fuel Suppié/. The
shrinking domestic petroleum fuel supply coupled with expanding RFS2 requirements would
result in making compliance increasingly more difficult and lead to significant economic

impacts.

In Figure 2 this effect is depicted as'a death spiral of the diesel fuel market. Each year
obligated parties must absorb increasing volumes of biofuels into declining volumes of
petroleum fuel without exceeding the approved percent blending limits. In each of the years
under review in this study, the previous year’s reduced forecast for diesel fuel demand
exacerbates compliance hurdles for the following year, resulting in economic harm to trucking

and commerce first and eventually impacting the U.S. economy as a whole.

L
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Figure 2: Death Spiral Effect on the Diesel Fuel Market from the RFS2
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This process repeats itself yearly. As domestic supply continues to decline, the blending
percentage obligation becomes increasingly unattainable. Obligated parties rely on RINs
acquired and carried forward from earlier years to meet compliance obligations. However, the
findings and analysis of this report indicate that by 2015-16 complianceé with the RFS2 would

become infeasible and result in significant damage to the economy.

Phase II of the study builds on the findings of Phase I and quantifies the economic

impacts of complying with the RFS2 requirements.

B. Phase I

For Phase II of the study, API retained NERA Economic Consulting (NERA) to analyze
the potential impacts on the transportation fuels market and the U.S. economy resulting from
complying with the RFS2. NERA relied upon publically available information and NERA’s

proprietary economic modeling to develop the analysis.
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NERA used two proprietary models: NERA’s transportation fuel model and the NowERA
macroeconomic model. These models were run” to quantify the economic impacts from
implementation of the RFS2. Specifically, the transportation fuel model estimates the amount of
fuel produced for and consumed by the transportation sector, and explicitly estimates the demand
for EO, E10, E85, B0, and B5. The N ERA macroeconomic model® simulates ail economic
interactions in the U.S. economy, including those among industry, households, and the

government.

The macroeconomic impacts of the RFS2 mandate on the U.S. economy were estimated
through the year 2015. These results show large increases in transportation fuel costs and
disruptions to the transportation fuel supply that will ripple adversely through the economy.
From 2012 to 2014, the higher transportation diesel fuel costs will have the biggest and most
immediate impact on the economy. The cost to move raw materials and finished goods about the
country will increase. This increased cost will be passed through to consumers in the form of
higher costs on finished goods and services and, as a result, consumption per household will
drop. Although labor earnings initially rise, such an increase is modest compared to the loss in
consumption, as labor earnings are unable to offset the higher costs for goods. In the near term,
investment and production is temporarily accelerated in anticipation of rising prices and GDP

increases, but this shift is unsustainable and by 2014, GDP declines by more than $250 billion.

In 2015, the economic impacts worsen. In addition to the negative impact of higher costs
for finished goods and services caused by rising diesel fuel costs, gasoline costs increase as a
result of RSF2. Consumers are left with fewer dollars to spend on other goods and services,
resulting in lower consumption. Lower levels of consumption lead to declining production of
goods and services that consumers would have otherwise purchased. In 2015, the consumption
per household declines by about $2,700 per year from baseline levels, with total U.S.

consumption declining by about $340 billion. Since there is lower demand for finished goods

2 The macroeconomic model was connected to the transportation fuel model through a one-way link in which the

macroeconomic model incorporated the fuel cost increases of the transportation model.

The N,,,ERA macroeconomic model uses the resulting scenario fuel prices from the transportation fuel model.
Then the N, ERA macroeconomic model is run to assess the economy wide impacts of the changes in fuel
prices. Since the transportation model becomes infeasible in 2015 under Scenario 1, we could not run the
N.wERA macroeconomic model over the 2012 to 20135 time horizon. Therefore, the following impacts are
reflective of Scenario 2, but these should be considered as a lower bound of what might occur,
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and services, the need for workers to provide those goods and services drops. As a result of the
smaller size of the economy, workers would earn $580 billion less (Table 3). These negative

impacts are also reflected by the loss in GDP of $770 billion dollars.

Table 3: Changes in Consumaption, Labor Income, and GDP Relative to Baseline (20108)

The remainder of this report provides details on the models used, the reference cases, and
the detailed results of the modeling analysis. The appendices provide descriptions of the RFS2

program and model details.
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II.  Background

A. RFS2

Congress first established a Renewable Fuel Standard (RFS) in 2005 with the enactment
of the Energy Policy Act of 2005 (EPACT). Two years later, Congress passed the Energy
Independence and Security Act of 2007 (EISA *07) which superseded and greatly expanded the
biofuels blending mandate. This expahded REFS is referred to as RFS2, which applies to all
transportation fuel used in the United States—including diesel fuel intended for use in highway
motor vehicles, non-road, locomotive, and marine diesel.* RFS2 introduces four new major
distinctions from RFS: '

1. RFS2 increases the mandated usage volumes and extends the time frame over which the
volumes ramp up to 2022;

2. RFS2 subdivides the total renewable fuel requirement into four separate but nested
categories—total renewable fuels, advanced biofuels, biomass-based diesel, and
cellulosic biofuel—each with its own volume requirement or standard;

3. Biofuels qualifying under each nested category must achieve certain minimum thresholds
of lifecycle greenhouse gas (GHG) emission performance, with certain exceptions
applicable to existing facilities; and

4. All renewable fuel must be made from feedstocks that meet the new definition of

renewable biomass, including certain land use restrictions.
1. Nested Mandates

Because of the nested nature of the biofuel categories, any renewable fuel that meets the
requirement for cellulosic biofuels or biomass-based diesel is also valid for meeting the overall
advanced biofuels requirement. Thus, any combination of cellulosic biofuels or biomass-based
biodiesel would count toward the advanced biofuels mandate, thereby 'reducing the potential
need for imported sugarcane ethanol to meet the “other” advanced biofuels mandate. Similarly,
any renewable fuel that meets the requirement for advanced biofuels is also valid for meeting the

total renewable fuels requirement. As a result, any combination of cellulosic biofuels, biomass-

Heating oil, jet fuel, and fuels for ocean-going vessels are excluded from RFS2’s national transportation fuel
supply; however, renewable fuels used for these purposes may count towards the RFS2 mandates.
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based biodiesel, or imported sugarcane ethanol that exceeds the advanced biofuel mandate would

reduce the potential need for corn-starch ethanol to meet the overall mandate.
2. Waivers

The EPA Administrator has the authority to waive the RFS requirements, in whole or in
part, if, in his’her determination, there is inadequate domestic supply to meet the mandate, or if
“implementation of the requirement would severely harm the economy or environment of a

»3

State, a region, or the United States.™ Further, under certain conditions, the EPA Administrator
may waive (in whole or in part) the specific carve-outs for cellulosic biofuel and biomass-based
diesel fuel ¢ Furthermore, EISA ‘07 requires that EPA evaluate and make an appropriate market

determination for setting the cellulosic standard each year.
3. Implementation

Under EISA ‘07, the U.S. Environmental Protection Agency (EPA) is responsible for
implementing regulations to ensure that transportation fuels sold in the United States contain a
minimum volume of renewable fuels in accordance with the four nested volume mandates of the
RFS2. Compliance with the RFS2 is demonstrated by the use of RINs.’

A RIN is generated by a biofuel producer or importer at the point of biofuel production or
the port of importation. Each gallon of ethanol generates one RIN. Biodiesel generates 1.5 RINs
per gallon. RIN generators must register with the EPA. After a RIN is created by a biofuel
producer or importer, it must be reported to the EPA. RINs are transferable.

Congress determines the total renewable fuel volume that must be incorporated into the
nation’s fuel supply each year—referred to as a RVO. The EPA translates the RVO into

blending percentage standards that are used by obligated parties to determine their individual

Clean Air Act section 211(0)(7)(A)().

For example, in February 2010 EPA waived most of the 2010 cellulosic biofuel carve-out—EISA 07 had set the
mandate at 100 million gallons but EPA lowered the requirement to 6.5 million gallons, more than 90% less than
scheduled by EISA “07. Then, in July 2010, EPA lowered the 2011 RFS for cellulosic biofuels to a range of 5 to
17.1 million gallons. EPA cited a lack of current and expected production capacity, driven largely by a lack of
investment in commercial-scale refineries. In 2011, EPA waived more than 98% of the cellulosic biofuel
volume EISA “07 required for 2012.

For tracking purposes, each RIN has a unique 38-character number that is issued (in accordance with EPA
guidelines). Each RIN identifies which of the four RFS categories—total, advanced, cellulosic, or biodiesel—
the biofuel satisfies. In addition, a biodiesel RIN has an equivalence value of 1.5 when being used as an
advanced biofuel.

10
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RVO.® This percentage standard represents the ratio of renewable fuel volumes required by
RFS2 to the projected total gallons of gasoline and diesel fuel that will be sold in the upcoming
year. The EPA relies on projections from the Department of Energy’s Energy Information
Administration (EIA) for the information to estimate the expected total gallons sold.

Companies that refine or import gasoline or diesel transportation fuel for the retail market
are obligated to include a quantity of biofuels equal to the percentage of their total annual fuel
sales. At the end of the year, each obligated party must have enough RINs to show that it has
met its share of each of the four mandated standards.

If an obligated party has met its mandated share and has acquired surplus RING, it can sell
the extra RINs to another party or it can hold onto the RINs for future use (to be used the
following year, but the previous year’s RINs can comprise only up to 20% of the current year’s

obligation).”

® The blending percentage standard is computed as the total amount of renewable fuels mandated under RFS2 to

be used in a given year expressed as a percentage of expected total U.S. transportation fuel use. This ratio is
adjusted to account for the small refinery exemptions. A separate ratio is calculated for each of the four biofuel
categories.

A RIN would not be viable for any year’s RVO beyond the immediately successive year; thus giving it
essentially a two-year lifespan. For any individual company, up to 20% of the current year’s RVQ may be met
by RINs from the previous calendar year.

11
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HI. Description of the Models

This study used NERAs proprietary transportation fuel model and its No  ERA
macroeconomic model. These models were run interactiveiym to quantify the economic impacts
from RFS2 that are reported in this study. This section describes both models. A more detailed

description of the models, including a model formulation is provided in Appendix B.

A. Transportation Fuel Model

The transportation fuel model is a partial-equilibrium model designed to estimate the
amount of fuel produced for and consumed by the transportation sector. The model maximizes
the discounted present value of household consumption (a measure of household value) subject
to meeting the RFS2 program fuel requirements and satisfying the transportation sector’s
demand for fuel while not violating any transportation sector infrastructure constraints.

The model is calibrated in the near term to the EIA’s Short-Term Energy Outlook
(STEQ) for September 2011 and in the long term to the AEO 2011 forecast, with a few minor
adjustments to ensure that the E10 blend wall is not violated.

1. The Transportation Fuel Model is designed to Model RFS2 Program
Characteristics

The transportation fuel model was customized to simulate the impacts resulting from the
RFS2 program. The model solves in one-year time steps, and has a flexible time horizon. For
purposes of this analysis, the first endogenous year is 2012 and the last year is 2015. The model
solves for the demand of the following finished fuels: EO (100% petroleum gasoline), E10
(gasoline containing at most 10% ethanol by volume), E85 (assumed to contain 74% ethanol by
volume), and diesel fuel may contain up to 5% biomass based diesel or B5. The model also
solves for the following fuel components used in the production of the above finished fuels:
petroleum gasoline, corn ethanol, sugar ethanol, cellulosic ethanol, petroleum diesel, and
biodiesel.

The model combines the six fuel components into the four finished fuels, which can be

consumed by motor vehicles subject to the following constraints:

1% The macrocconomic model was connected to the transportation fuel model through a one-way link.

12
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*  Minimum EO use held to 3% of total ansportation fuel consumption to represent
incomplete market conversion to E10 and preference of some consumers for EO;

= Conventional vehicles can consume either EO or E10;

= Flexible fuel vehicles (FFVs) can use EO, E10 or E85; and

= Commercial trucks/buses, ships, and trains are allowed to use up to a 3% blend of

biodiesel.

2. RFS/RIN Constraints:

The model accounts for the minimum annual velume of biofuel sales required under the
RFS2 program by including constraints on three types of biofuels:
*  Biomass-based diesel;
*  Advanced biofuel (includes cellulosic bioﬁels, biomass-based diesel, and sugar ethanol);
and
» Renewable fuel (includes advanced biofuel and com ethanol).

For this analysis, we assume that cellulosic biomass will continue to be commercially
available only in very limited quantities, and as a result, EPA would continue to grant a waiver.
This assumption avoids the debate about the economic and technical feasibility of producing
cellulosic fuel'! because this analysis assumes ample supplies of comn and sugar ethanol to meet
the RFS2 mandates. As a result, there is no need for cellulosic ethanol to meet the non-celtulosic
RFS2 targets.

As discussed in detail in Appendix B, the fuel supply curves capture all pertinent
technological issues (penetration rate, availability, and cost) for the different fuels. Similarly, the
fuel demand curves capture the loss in utility from having to reduce travel and also the loss in
welfare from fuel scarcity. Different scenarios were modeled, as discussed in section E. The
change in economic activity between the scenarios and the baseline provides the economic

impacts of the RFS2 policy.

" Thereisa secondary effect of assuming no measurable supplies of cellulosic biomass. Assuming no significant

amount of cellulosic biomass production necessitates the production of additional amounts of biodiesel and
sugar-based ethanol to meet the advanced biofuel requirement, and this affects costs.

13
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The model also incorporates constraints on the availability of various finished fuels to
account for both consumer acceptance and infrastructure issues. The sales of E85 are limited

based on these issues. Biodiesel sales are limited by supply of biodiesel feedstocks.

B. N..ERA Macroeconomic Model

The NewERA macroeconomic model is a forward-looking dynamic computable general
equilibrium model of the United States. The model simulates all economic interactions in the
U.S. economy, including those among industry, households, and the government. The
macroeconomic and energy forecasts that are used to project the benchmark year going forward
are calibrated to AEO 2011 produced by the EIA. Because the model is calibrated to an
internally-consistent energy forecast, the use of the model is particularly well suited to analyze
economic and energy policies and environmental regulations.

For this study, the NewERA model runs from 2012 to 2015 in one-year increments. The
model includes five energy and seven non-energy sectors: energy sectors include crude oil, oil
refining, natural gas extraction and distribution, coal, and electricity; the non-energy sectors
include agriculture, commercial transportation (excluding trucking), energy intensive sectors,
manufacturing, motor vehicle production, services, and trucking.

The macroeconomic model incorporates all production sectors and final demands of the
economy and is linked through terms of trade. The effects of policies are transmitted throughout
thé economy as all sectors and agents in the economy respond until the economy reaches
equilibrium. The ability of the model to track these effects and substitution possibilities across
sectors makes it a unique tool for analyzing policies such as those involving energy and
environmental regulations. These general equilibrium substitution effects, however, are not fully
captured in a partial-equilibrium framework or within an input-output modeling framework. The
smooth production and consumption functions employed in this general-equilibrium model
enable gradual substitution of inputs in response to relative price changes thus avoiding “all-or-
nothing” solutions.

Business investment decisions are informed by future policies and outlook. The forward-
looking characteristic of the model enables businesses and consumers to determine the optimal
savings and investment while anticipating future policies with perfect foresight. The alternative

approach on savings and investment decisions is to assurue agents in the model are myopic, and

14
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thus have no expectations for the future. Though both approaches have their limitations, the
latter approach can lead the model to produce inconsistent or incorrect impacts from an

announced future policy.

C. Model Integration

The economic impacts of the RFS2 program were determined using the following
methodology:

1. Using the transportation fuel model, the baseline and scenarios were run to determine the
effect on fuel prices resulting from the RFS2 requirements for increased use of biofuels.
The imposition of the RFS2 program leads to changes in fuel prices from the EIA
baseline.

2. Using the Ny ERA macroeconomic model, the resulting changes in fuel prices were
translated into taxes (or subsidies) on gasoline and diesel that yield the same fuel price

changes as seen in the transportation fuel model.

D. Analytical Methodology

All cases were run using NERA's transportation fuel model, which allowed us to
simulate the dynamics of RFS2 compliance and the use of surplus RIN carryovers, and the
methodology that EPA uses each year to determine the minimum percentages of the different
categories of biofuels delineated in the RFS2 standard that fuel suppliers must use.

The transportation fuel model determined the impact of the RFS2 mandate on the
quantities of finished gasoline (E0, E10, and E85) and diesel consumed in the transportation
sector. In addition, the model calculated volumes of individual biofuels blended in the finished
gasoline (corn ethanol, sugar ethanol, and cellulosic ethanol) and diesel. The NewERA
macroeconomic model then determined the impact on the U.S. economy of meeting the RFS2
mandate. The results were expressed in terms of well-known economic parameters: changes in
consumer purchasing power, GDP, and labor earnings.

Implementation of the RFS2 may create a dynamic that can be characterized as a “death
spiral,” in which higher costs in the current year lead to lower demand, which in turn lead to
higher costs in the next year and so on. NERA's transportation fuel model represents this

process by solving in a recursive dynamic fashion. That is, the model minimizes the cost of
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compliance for the current year, through the use and value of surplus RINs that were carried
forward. Therefore, the years are linked through the RINs. For example, the available surplus
RINs at the beginning of 2012 represents 1.69 billion gallons of renewable fuel, which is the
estimated amount of surplus RINs at the end of 2011 based on AEO 2011 fuel consumption data.
After defining the RINs available at the beginning of 2012 and calibrating the model’s supply
and demand curves to the AEQ’s forecasted 2012 values, the model was solved with the RFS2
constraints and other infrastructure constraints for the year 2012,

The RINSs available at the end of 2012, or the number of RINs carried forward to 2013,
equals the RINs available at the beginning of 2012 (1.69 billion gallons) plus the difference
between the number of RINs generated and the number of RINs submitted for compliance during
2012. The model will store RINs or use RINs in 2012 until either the value of a surplus RIN
equals the marginal cost of complying with the RFS2 mandate or surplus RINs are depleted.
This process is repeated for each successive year.

If any of the RFS2 or infrastructure constraints bind, then the average fuel price may rise
to cause a switch in fuel consumption patterns which results in an increase of the percentage of
renewable fuel sales to the level required by the RFS2 constraint. An increase in average fuel
prices would cause a drop in the equilibrium level of fuel consumption from the EIA’s forecast.
The value of the elasticity of demand has a significant effect on the relationship between the
increase in fuel price and decline in fuel demand. The more elastic the demand curve, the less
prices need to move to induce consumers to reduce their demand and thus the easier and less
costly it is to meet the RFS2 targets. As the absolute value of the elasticity of demand declines,
demand becomes more inelastic and the cost of compliance increases.

Once finished with 2012, the model then solves for 2013. However, instead of using the
EIA’s forecast for 2013 energy consumption, the values to which the model calibrates its energy
consumption are adjusted based on the model’s 2012 solution values for energy consumption.
Assuming that the RFS2 constraint binds for 2012, the forecasted fuel séles volumes will differ
in 2012 from that of the E1A’s forecast.

To be conservative regarding the costs of the RFS2 mandate, we allow surplus RINs to be
exhausted over the model horizon. Retaining RINs for later years would raise program costs in
the near term. This is because the transportation sector would need to consume higher

percentage levels of biofuels in the near term instead of relying on the RINs generated in prior
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vears to assist the sector in complying with RFS2. Allowing the RINs to be consumed in the
near term (e.g., 2014-2013 timeframe) rather than retaining RINs after 20135 allows obligated
parties to meet the mandates with lower volumes of renewable fuels and hence reduces the

burden of the policy.

E. Description of Reference Case and Two Modeling Scenarios

To analyze the economic impacts of the RFS2 mandate, it was necessary to develop a
Reference Case in which the RFS2 was not in force and a set of scenarios in which RFS2 was

assumed to be fully implemented. Then by comparing the scenarios to the Reference Case it is

possible to isolate the effects of the RFS2 mandate. This section first discusses the construction

of the Reference Case and then describes the assumptions underlying each of the two scenarios.

1. Reference Case

The Reference Case is based upon AEO 2011 projections of transportation fuel supply,
demand and prices, but with some modifications (Figure 3). Unlike EIA, our Reference Case

limits the amount of ethanol in the gasoline pool to not violate the blend wall, and reduces the

level of B0 sales. Qur Reference Case includes the AEO 201 1forecast for both biodiesel (which

is less than that required under RFS2) and E85 consumption. Although the mix of fuel in our
Reference Case differs from that in the EIA’s AEO 2011 Reference Case, we maintain
consistency with EIA's forecast of total energy (or vehicle-miles traveled, VMT) consumed in

the transportation sector.

Figure 3: Development of the NERA: Reference Case

Adjust ethanol in gasoline sales so blend wall not exceeded

EIA 2011 Adjust EQ and E10 sales so total energy maintained  NERA
Reference “ Reference
Case ’ Case

2. Modeling Scenarios

Our scenarios (Figure 4) used the same assumpnons as the Reference Case Wlth the
added constraint that in each year obhgated pames must comply with the RFS2 program
requirements while stlll not vxolatmg the blend wall. A gallon of biodiesel is worth 1.5 RINs.
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Also, the volume of biodiesel sales forecast in the EIA’s Reference Case can only make up a
percentage of biodiesel in diesel that is far below the B3 blending limit. Therefore, one way for
obligated parties to increase the percentage of biofuels in their total fuel sales is to increase the
amount of biodiesel they blend with conventional diesel. However, biodiesel production levels

are quite uncertain.

Figure 4: Characterization of Scenarios 1 and 2

Apply RFS2 mandates
Biodiesel production capped at

Scenario 1: Mandate level of biodiesel

NERA

Reference

e .
Apply RFS2 mand

PP~ > Scenario 2: High biodiese] level
Biodiesel production capped at

AEO High Oil Price Scenario level

NERA. developed two scenarios that differed only in their estimate of the availability of
biodiesel supplies in the next four years (2012 through 2015). Scenario 1 limited use to no more
than that proposed by EPA in their 2012 RFS2 NPRM. Scenario 2 limited biomass based diesel
use to that forecast in the EIA AEO 2011 High Oil Price Scenario. These estimates are intended
to bracket the likely range of biomass based diesel availability. The range of biomass based
diesel availability is shown in Table 4.

= Scenario 1 — Biomass based diesel production is capped at the limit proposed by EPA in
their 2012 RFS2 NPRM. This level reflects the levels used in the Phase I analysis.
*  Scenario 2 - Biomass based diesel production capped at level in AEO 2011 High Oil

Price Case.
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Table 4: Range of Biomass Based Diesel Availability (Billions of Gallens per Year)

F. Model Parameters
1. Fuel Prices
All fuel prices are national, annual averages over multiple grades of fuel. Our Reference
Case prices for finished products (gasoline and diesel) are the same as those forecast in the AEO
2011 Reference Case. The NERA Reference Case prices for individual types of biofuels were
developed using a variety of sources and are expressed relative to petroleum gasoline or diesel
prices. These relative prices are shown in Table 5, and the logic and sources upon which these

. . - 12
relative prices are based are described below.™

Table 3: Reference Case Fuel Price Ratios for Blended Gasoline and Diesels (Ratio on a

GGE" Basis of Biofuel to Conventional Fuel)‘f

2610 2011

- .

Source: EIA’s AEQ 2011, EIA, California Energy Comumission, IHS Glocal Insight, American Trucking
Asgociation, and NERA analysis.

“ The gasoline and diesel prices are taken from the AEO 2011 forecast,

Gasoline gallon equivalent basis; fuels GGE are adjusted by relative heating value to petroleum gasoline.
All price ratios are national, annual averages over nultiple grades of fuel. For gaseline, the grades inchude
regular unleaded, 89 octane unleaded, and premium unleaded.
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Corn Ethanol:

= Ratio of corn ethanol to gasoline is from the AEO 2011 Reference Case, Table A12. We
assumed a corn price equal to the average $/bushel price from January 1, 2008 through
September 1, 2011 {or $5.00/bushel). We took the capital, operations, and maintenance
costs from the EIA." Summing up all of these costs yielded the forecasted price for corn
ethanol.

»  Sugar Ethanol: Ratio of sugar ethanol prices to gasoline prices taken from California
Energy Commission statistics.®

* Cellulosic Ethanol: Ratio of cellulosic ethanol prices to gasoline prices based on EIA’s
cost build up.!” To estimate this cost, we averaged two EIA forecasts — one based on the
capital cost for cellulosic ethanol and the other based on the capital cost for biodiesel
gasification. However, the future cost of cellulosic ethanol is uncertain.'®

» Soy-Based Biodiesel: Ratio of soy-based biodiesel to petroleum diesel prices taken as
average of historical spot prices. We calculated the averages based upon three sources:
IHS Global Insight, the American Trucking Association’s August 2011 comments on the
EPA’s proposed RFS2 rule, and the average ratio of spot SME B100 to spot ultra-low

sulfur petroleum diesel from 2009 through 2011."

2. Supply Elasticities

In addition, supply elasticities were derived by using fuel price and fuel supply
information from EIA’s AEQ 2011 Reference and High Oil Price Cases. These two cases

provided time series for the prices and quantities of the different fuels. The price elasticity of

Statton, Mac, “Development of Production Costs as a Driver for the National Energy Modeling System,” Energy
Information Administration, Presentation at International Fuel Ethanol Workshop, June 29, 2011,

California Energy Commission, “2011 Integrated Energy Policy Report,” February 2012,

Statton, Mac, “Development of Production Costs as a Driver for the National Energy Modeling System,” Energy
Information Administration, Presentation at International Fuel Ethanol Workshop, June 29, 2011.

Because we assurne the RFS mandate for cellulosic ethanol will be waived, cellulosic ethanol is likely to be
irrelevant in our analysis as long as its price is sufficiently greater than that of sugar ethanol, for sugar ethanol
will be the ethanol of choice to meet the advanced biofuels mandate, and corn and sugar ethanol will be used in
the production of E10 and E83 to help meet the overall biofuel requirement.

Kruse, John, “Biodiesel Production Prospects for the Next Decade,” IHS Global Insight’s Agriculture Group,
March 2011; Moskowitz, Richard, “American Trucking Associations’ comment on the EPA’s proposed
Regulation of Fuels and Fuel Additives: 2012 Renewable Fuel Standards,” August 2011; and Chicago spot
prices for ultra-low sulfur diesel and B100.
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supply for each fuel is derived by dividing the percentage change in quantity of fuel demanded
by the percentage change in fuel price. The percentage change in quantity and price are
computed by comparing the difference between the fuel consumed and the price of fuel,
respectively, in the AEO High Oil Price and Rcfereﬁce Cases. The elasticity of supply varies
slightly from year to year, but on average, the elasticity of supply is about 0.4 for corn ethanol

and 1.2 for sugar ethanol and soy-based biodiesel. The elasticity for petroleum fuels is 08%
3. Demand Elasticities

The model has a demand curve for each finished fuel — EQ, E10, E85, and diesel. The
functional form of these curves is identical to that of the fuel supply curves. For the demand
curves, the elasticity is the fuel’s own-price elasticity of demand. Because this analysis concerns
itself only with the next few years, the demand curves’ elasticity equaled that of Dahl’s estimate

for short-term elasticity of -0.1.2!

4. E85

Our characterization of the potential for E85 sales in the Phase II research is built upon
the initial research on E85 performed as part of the Phase I study. The Phase I study evaluated
the different factors affecting E85 demand. The Phase I research concluded that future demand
for E85 is not limited by the number of FFVs, but instead factors such as consumer reluctance to
purchase a new fuel and lack of infrastructure. Consumer reluctance stems from the lower fuel
economy and limited range of E8S. Economic theory suggests and the EPA acknowledges, E85
would have to be priced at a discount to gasoline to induce cost conscious FFV owners to buy
ERBS instead of gasoline. Progress in overcoming the lack of refail infrastructure is likely to be
slowed by the relatively high investment costs and uncertain returns facing the parties that will
be required to install the necessary infrastructure, particularly in the case of the numerous small

and independent business people that own individual retail fuel stations.

20 Paltsev, Sergey, John M. Reilly, Henry D. Jacoby, Rishard S. Eckaus, James McFarland, Marcus Sarofim,
Malcolm Asadoorian, and Mustafa Babiker, “The MIT Emissions and Prediction and Policy Analysis (EPPA).
Model Version 4,” August 2005. .

u Dahl, C.A,, “A survey of energy demand elasticities for the developing world,” Jowrnal of Energy and
Development 18(1), 1—48, 1994.
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For the Phase 11 analysis, our estimate of potential ER3 availability is constructed based
upon an optimistic set of assumptions about the issues affecting E85 sales. We assumed that
there were no consumer acceptance issues, We assumed that new E83 retail stations would be
strategically located in areas proximate to where FFV vehicles operated so that there was no

distance penalty for FFVs to travel to an E83 station.

We based our estimates of potentially available E8S solely upon how quickly new E83
retail stations could be built. The Phase I research identified historical data on the level of new
station construction. Table 6 shows the number of new stations built by year for the period from
2005 through 2011, During this period on average, there were about 340 stations built annually
and the growth rate for new stations declined. For the period from 2012 through 2015 we
optimistically assumed that new E85 station construction would grow at a rate of 25% per vear.
We also assumed that the volume of E8S sales per station would grow about 2.5 times during the
period from 2012 to 2015, Table 7 presents our projection for maximum E85 sales as compared

with the EIA’s forecast of expected E83 sales.

Table 6: Number of E85 Stations Built Annually (2005 through 2011)

Source: U Fuels Data Center,

http://www.afdc.energy. gov/afde/data/docs/alt_fueling_stations_fuelxls,

[
{8
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Table 7: Sales of E83 (Billions of Gallons)

5. RIN Banking
RIN banking in this report représents how surpius RINs can be carried from one
compliance period to the next by an obligated party. Based upon EIA's AECQ 2011 Table 11, we
estimated that as of the beginning of January 2012, there were collectively 1.69 billion surplus
RINs available. We refer to these RINs as the initial inventory of RINs available for compliance.

To arrive at this estimate, we first analyzed how many RINs were available at the end of
2010, which was the first year the policy was in effect and then assessed how many RINs were
carried forward from 2010 to 2011 and then from 2011 to 2012,

The AEO 2011 shows that for 2010 13.64 billion RINs were generated in the U.S.* The
mandate requires 12.95 billion RINs for 2010; hence there was a surplus of 0.69 billion RINs.
Since 0.69 billion RINs represents less than 20% of the targef rene{#ébié ﬁ;éivﬁiumen all surplus
RINs could be banked or carried forward for usé in the folldwikngk yea} : Tﬂerei&)rt {&'e assume
that at the beginning of 2011, there were 0.69 billion RINs available to be used. In 2011, the
EIA estimates that 14.95 billion RINs were generated in the U.S., while onlf 13.95 billion RINs
were needed to comply with the regulation. Therefore, there would have been a surplus of
1hillion RINs for 2013 (again this is less than 20% of the target se the full quantity could be
banked). Adding this to the beginning of the year bank yields a 2011 end-of-year bank of 1.69
billion RINs. This figure becomes the number of RINs in the bank at the beginning of 2012

{Table 8).

o

= AEQ 2011, Table 11. Ethanol production is equivalent to 13.18 billion physical galions (13.18 billion RIN

gallons) and biodiesel production is equivalent to 0.31 billion physical gallons (0.463 billion RIN gallons).

[
L
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Table 8: Computation of Available RINs at the Beginning of 2012 (Billions)

RINs Available at the Beginning of the Year

6. Cellulosic Biefuel

As discussed earlier, EPA can waive the RFS2 requirement, in whole or in part, if there is
an inadequate supply to meet the mandate. With respect to the cellulosic biofuels mandate, there
is an established track record by EPA of substantially reducing the cellulosic biofuel requirement
because of the lack of commercially-available production. In 2010 and 2011, there were no
cellulosic biofuel RINs generated. For 2012, EPA has reduced the requirement for cellulosic
biofuels to less than 10 million gallons from the 500 million gallons required under RFS2.

As aresult of the lack of progress in developing commercially-available supplies of
cellulosic biomass and the technical and economic hurdles that remain with the production of
cellulosic ethanol, and the time required to build and put into service biomass-to-liquids
facilities,” we concluded that it was unlikely that cellulosic biofuels will be used in any

appreciable quantities during our forecast horizon.

7. Other Fuel Constraints and Assumptions

The Reference Case imposed both the gasoline blend wall (no more than 10% ethanol) as
well as the biodiesel blend limit (no more than 5% biodiesel). We allowed petroleum gasoline
either to be blended with ethanol to make E10 or E85, or to be sold as neat gasoline (E0). A
review of EIA data from May 2008 through April 2012 showed that EO reached a low of about

5% in April 2012. The more gasoline that is used to produce EQ means that there is less to be

2 Phasel report, p. 16.
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blended with ethanol, and hence the more difficult it would be to comply with RFS2. To be
conservative in our assessment of the compliance costs of RFS2, we assume that in the
Reference Case, the share of gasoline used to produce EO can drop to as little as 5%. This is

consistent with April 2012 data generated by EIA.*

G. Analytical Methodology

The two scenarios were analyzed using NERA’s transportation fuel model, which
allowed us to simulate the dynamics of the RIN banking and the methodology that EPA uses
each year to determine the minimum percentage of the different categories of biofuels delineated
in the RFS2 standard that fuel suppliers must use. The transportation fuel model determined the
impact of the RFS2 mandate on the transportation sector using the quantities of finished gasoline
(EO, E10, and E85) and diesel consumed. In addition, the model calculated volumes of
individual biofuels blended in the finished gasoline (corn ethanol, sugar ethanol, and cellulosic
ethanol) and diesel (biodiesel). The N.wERA macroeconomic model then determined the impact
on the U.S. economy of meeting the RFS2 mandate. The results are expressed in terms of
common economic parameters: changes in GDP, labor earnings, and consumer purchasing

power.

* BIA Weekly Refiner and Blender Net Production data available at:
htp:/fwww.ela.gov/idnavipet/pet_pnp wprodrb_deu_nus_w.htm. Access date: May 31, 2012,
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IV, Results

A. The Dilemma with RFS2

There is a fundamental problem with the RFS2 mandate: the blending percentage standard
for total renewable firel will eventually exceed the maximum feasible level of renewable fuel that
can be contained on average in a gallon of transportation fuel given the technological, market,

and infrastructure constraints in the economy.

In 2015, the total renewable fuels volume mandate requires that renewable fuels make up
11% of the total gallons of transportation fuel sold (see Table 9). This exceeds the volume that
can be blended in E10 and diesel, which comprise more than 95% of the fuel market.” The only
transportation fuel with a renewable fuel blending percentage above 11% is E85, but as was
discussed earlier, it is unlikely that more than 2.6 billion gallons could be sold in 2015 when the

total transportation fuel demand is estimated to be approximately 180 billion gallons.

Table 9: RFS2 Mandated Total Biofuels Percentage and the Maximum Percentage of

Renewable Fuel in Finished Fuel in Diesel, E85, and E10

In order to meet the RFS2 target in 2015, RINs that were banked in prior years must be used,

However, as the banked RINs become exhausted, the value of RINs will increase as will the cost

% E10 can contain no more than 10% ethanol. E85 is assumed to contain 74% ethanol on an annual average basis.
Diesel can contain no more than 5% biodiesel. Biodiesel; however, earns 1.5 RIN credits for each gallon, so a

5% volumetric blend equates to 7.5% biodiesel on a RIN basis.
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of gasoline and diesel. This will result in the drastic cut in sales of diesel, E10, and E0 so that

E85 becomes a much larger share of the transportation fuel market.”®

B. RFS2 Implementation

RFS2 requires that at the end of each year, obligated parties have enough RINs to meet
their RVO. An obligated party can increase its number of RINs by increasing the amount of
biofuels blended into its current fuel volumes. Additionally, an obligated party can acquire RINs
by purchasing either biofuel from a biofuel producer or RINs from another obligated party. The
lack of surplus RIN supply results in high RIN value and reduced total fuel demand so that the
ratio of RINs to physical gallons increases. Conversely, if additional RINs are not available for
purchase, an obligated party may have no option other than to reduce its total volume of fuel
produced so that its current stock of RINs is sufficient to meet its RVO. It is likely that over
time an obligated party would be forced to do some combination of both acquiring surplus RINs
and reducing the volume of fuel produced to meet its RVO.

Each obligated party will choose its optimal compliance path based upon the cost of
RINs, the market response to changes in fuel cost, technology limitations on blending biofuels
with petroleum, and infrastructure and consumer acceptance issues surrounding increasing E85
sales. An obligated party may first try to blend more biofuels into its transportation fuels in
order to acquire RINs. For the motor gasoline fuels, this increase is accomplished by increasing\
the share of ethanol in motor gasoline by blending more ethanol into conventional gasoline
(limited by the blend wall), increasing production of E10 in the early years, or increasing
production of E85. For diesel, increasing the content of biofuels means adding more biodiesel
into the finished diesel fuel (limited by a 5% blending maximum). The ability of obligated
parties to increase the blending percentage of biofuels is limited by the availability of biodiesel,
blending and infrastructure constraints, and the size of the E85 market.

Producing E85 gives obligated parties the greatest surplus RINs per gallon of fuel sold.
E10 gallons generate a small amount of surplus RINs through 2014. On the other hand, diesel

% In our analysis the ethanol blend wall is reached in 2012-2013. However, the severe econormic impacts do not
occur until 2015-2016. The reason is that in 2012 — 2014 obligated parties acquire as many RINs as is feasible
in anticipation of being unable to meet the RFS2 requirements in later vears. The result is that the excess RINs
postpone the severe econoniic impacts that result when obligated parties can no longer acquire the number of
RINS required to comply with RFS2 mandated volumes and thus are forced to limit supplies-of gasoline and’
diesel. ’
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always generates a deficit in RINs. Obligated parties that sell diesel in the U.S. must always
acquire additional RINs beyond those generated through biodiesel blending because the
percentage of biodiesel in diesel is below the total renewable fuels blending percentage
obligation. Increasing the biodiesel content in finished diesel reduces the number of RINs that
need to be purchased to offset the deficit. Hence all available biodiesel supplies are purchased

by obligated parties, but biodiesel supplies are limited.
Figure 5: RIN Obligations
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Source: NERA analysis.

As aresult, diesel can be thought of as incurring a RIN deficit and gasoline, for the first
few years at least, as creating a surplus of RINs. The value of RINs that must be purchased
separately is reflected in the cost of the finished gasoline or diesel.”’ If a fuel requires the

purchase of RINs, such as with diesel, the cost of the finished product will increase. If the

7 The value of a gallon of diesel equals the cost to produce diesel plus the price of additional RINs that must be
purchased to meet the blending percentage standard. The value of gasoline (E10 or E85) equals the cost to
produce E10 or E85 less the price of excess RINs that the fuel generates and can be sold. The RIN market
equilibrates at the point where the marginal value of selling one more gallon of diesel equals the value of selling
one more gallon of E10 or E8S.
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procuction of a fuel generates surptus RINs that can be sold, such as with E83 and E10 early on,
then the cost of the finished product will decrease.

By 2015, however, E10 is no longer generating surplus RINs. In fact, it cannot generate
enough RINs to meet its own blending percentage obligation. As a result, the gasoline cost

increases significantly reflecting the shortage of RINs available (see Figure 6).

Figure 6: Percentage Change in Cost per Gallon of Motor Gasoline and Diesel
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As RINs becbme scarcer; fewer gallons of fuels that requiré additional RINs can be

produced.  Since the economy still demands these transportation fuels, the value of the RIN will

s

increase to the point that the cost of the fuel, which includes the cost of the necessary RT

s

results in the demand equilibrating with the supply of fuel. Consequently the cost to produce
fuels that require the purchase of additional RINs increases (e.g., diesel), and the cost to produce
fuels that generate surplus RINs declines (e.g., ES5).

Diesel costs increase by 45% to 80 % in 2014 for Scenanos 2 and 1, respectively; and the
cost of diesel increases by over 300% in 2015 in Scenario 2. These cost increases match up with
a drop in sales of 2 to 3 billion gallons in 2014 for Scenarios 2 and 1, respectively; and a decline
of 7 billion gallons in 2015 for Scenario 2, which represents a decline of over 15% from the
Reference Case.

On the other side, blended fuels that generate surplus RINS experience a décline in fuel
costs, which induces greater sales. Motor gasoline sales increase by roughly 2 billion galk}ns
from the Reference Case for all years between 70}2 and 2014 In 2015; motor ﬁasohne saieg

decline by at least 3 billion gallons from Reference Case levels (see I*:wuw 7)
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Figure 7: Change in Blended Fuels Sales (Motor Gasoline and Diesel)
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However with time this approach of increasing E10 sales and reducing diesel sales to
comply is not sustainable. As illustrated in Figure 5, the originally targeted blending percentage
standard for total renewable fuel®® increases with time. From 2012 through 2014 the blending
percentage standard is less than 10%, which is lower than the gasoline blend wall limit. But as
the blending percentage standard increases, this contribution of E10 to producing surplus RINs
shrinks. This shrinkage occurs at the same time that the gap increases between the total RVO and
the total RINs collected from blending biodiesel. In other words, as fewer excess RINs are being
generated more RINs are demanded. Thus to comply with the total biofuels mandate the
reduction in diesel sales would become so large that it would lead to such severe rationing of
diesel so as to cause extreme disruption in the commercial transportation sector. It is this
growing gap between RIN supply and RIN demand that causes the approach to be unsustainable

by 2015-16.

» Originally targeted blending percentage standard equals the total renewable fuel volume as required by EISA ‘07
divided by EIA’s 2011 forecast for transportation fuel demand.
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C. Diesel Death Spiral

An unintended consequence of the regulatory procedures for determining compliance is

the potentially self-destructive way in which the annual blending percentage standards are
determined. Figure 8 schematically presents the series of steps which result from EPA setting
greater blending percentage obligations that cause an increasingly steep decline in diesel sales

and lead to unattainable compliance obligations and supply disruptions.

Figure 8: Progression of the Diesel Death Spiral
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As specified in EISA 07, each year EPA calculates the next year’s blending percentage
standards as the ratio of the targeted biofuel volumes to the EIA’s forecast for total transportation
fuel sales in the next year. To comply with the blending percentage obligations, obligated parties
have several options:

»  Sell more E8S;

* Increase the ethanol content in gasoline;

»  Sell less EO; and

® Increase the biomass-based diesel content in diesel.

Each of these options has limitations. As the Phase I study concluded, there is limited
consumer acceptance of E85 and limited infrastructure from which to dispense E85. The
blending of ethanol into gasoline is restricted by the blend wall. Higher ethanol blends such as
E15 are unlikely to be widely sold in the near future. EO sales are unlikely to fall below 5% of
total gasoline sales in the next several years, and there is a limited amount of biodiesel that can
be cost-effectively produced.

In order to meet the blending percentage obligation, obligated parties would be forced to
change the mix of fuels they sell to the extent that is possible in order to acquire enough RINs to
meet the RFS2 mandates. All obligated parties would sell as much E85 and blend as much
biodiesel into diesel as possible because of the relatively high RINs per gallon these actions
generate: 0.74 RINs per gallon of E85 (typical), which compares to only 0.1 RINs for E10 and
zero for E0. Biomass based diesel earns 1.5 RINs/gallon, or 0.075 RINs, when blended to make
a gallon of B5.

The difference between the renewable fuel volumes mandated by the RFS2 program and
the RINs generated through blending of biofuels into finished products represents the surplus or
shortfall in RINs. If obligated parties continued to supply the same volumes of gasoline and
diesel fuel, they would not be able to blend enough biofuel, or purchase enough surplus RINs, to
remain in compliance with RSF2. This shortage in RINs puts upward pressure on RIN values
(Table 10). For Scenario 1, in 2015 the program becomes infeasible, so there is no RIN value

listed in the table.
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Table 10: R¥FS2 Mandated Total Biofuels Percentage and Associated RIN Values

Note 1; Modei solution for Scenario | in the year 2015 was inft
Source: NERA analysis and N, ERA model results.

The cost of the RINs is borne by the oBligated party and leads to higher costs and lower
sales (effectively rationing) for fuels that require additional RINs. The cost of RINs also
depends on the supply of RINs, which depends greatly on the supply of excess RINs from
gasoline sales. During the first few years, the result is that the cost of diesel increases because
this fuel requires RINs and the cost of E10 and ESS declines since these fuels produce excess
RINs: The higher cost dampens demand for diesel, which results in the EIA lowering its forecast
for diesel sales. The lower forecast for demand, means that the next year’s blending percentage
obligation becomes higher than it would have been, resultiﬁg n additiénal pressure on obligated
parties who blend diesel to acquire even more RINs. This process repeats each year. The
reduced diesel demand forecasting is depicted in Figure 9. The top black line represents the
AEO diesel demand for 2011. As the cost of diesel rises, demand declines in subsequent years.
The declining demand forecasted through NERA modeling is shown in order for 2012, 2013,

2014 years by the blue, red, and green lines, respectively.
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Figure 9. Declining Diesel Demand Forecasting (2012 - 2015)
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Eventually the RFS2 total renewable fuel target increases to the point that it is no longer
possible to satisfy the mandate through the available compliance mechanisms. As a result; the

blending percentage obligation becomes infeasible.

. The Role of Banked RINs

Table 11 displays the shortfall or surplus of RINs from selling a gallon of diesel, E10, or
E85. The shortfall for diesel depends on the scenario studied, because the amount of biodiesel
differs by scenario. Under Scenario 2, more biodiesel is available and consequently blended
with petrolenm diesel to yield more RINs per gallon of finished diesel than in Scenario 1. Since
the E10 blend wall is reached in both scenarios for all years, the RIN shortfall and surplus are the
same across scenarios as is the E85 RIN surplus. The level of E10°s RIN deficit or surplus

suggests how great demand for previously banked RINs will be.
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Table 11: RIN Deficit or Surplus per Gallen of Fuel Sold (RIN/Gallon of Fuel)

One way obligated parties may lessen the problems created by the gap between

maximum RINs generated by blending BS diesel and the total renewable fuel blending
percentdge obligation is to purchase or use RINs that have been banked from previous years.
Depending upon the circumstances in a given year, obligated parties may choose to either
acquire additional RINs or use RINs that they acquired in the previous year. The availability of
RINs reserved for later use depends critically on the surplus RINs generated through the

production of E10.

Table 11 shows that the surplus RINs decline dramatically to almeost zero i1 2014 and
becomes negative in 2015. Therefore, in the first two years; it may be possible to increase the
number of banked RINs, but by 2014 only sales of B85 would contribute anything meaningful to
the surplus RIN supply. From 2014 surplus RIN inventories would be drawn down in an effort
to make up for the shortfall in RINs created by diesel sales.

Table 12 shows the decline of surplus RINs over timek. The table illustrates that in the
carly years obligated parties will acquire more RINs than they need for compliance {i.e., they . .
will add R.INS fo their RIN baak) and use these banked RINs in the later years: from 2013
onwérd in Scenario 1‘ and from 2014 onward in Séenario 2. This market behavior is reflective of
tﬁe value of RINskeariy on being rclativcly inexpensive compared to ﬂ}e value of RINs later
when the RFS2 mandates become more stfingent‘ The total of cumulative banked RINs
increases until 2013 in Scenario 1. In Scenaﬁo 2 the total increases until 2014 because there are
more RINs available from the blending of biodiesel into finished diesel in Scenario 2. The
subsequent exhaustion of the RIN surplus portends an impending collapse in terms of the RFS

mandate leading to an infeasible outcome in the fuels market.
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Table 12: Cumulative Total of Surplus Banked RINs in Billions

E. RFS2Z Program Will Eventually Fail

With titne the RFS2 requirements become mors stringent and options for complying
become more limited: ﬁie blend wall is encountered, E85 is sold at maximum levels, and
biodiesel procuction is fully exhausted. The result is that the demand for RINs exceeds the
supply, which causes RIN values to increase and obligated parties to draw down their bank of

RINs. Eventually the surplus of RINs is depleted (Table 12).
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With surplus RINs depleted at the end of 2014 for Scenario 1, obligated parties must

meet the total biofuels obligation percentage of close to 119 in 2013 through the blending and

sale of EQ, E10, E83, and B3 diesel. There are no surplus RINg from previous vears that can be
used. The 119 RVO target exceeds the ethanol content in E10, which means that ES3 sales
must greatly increase to make up for the shortfall. But the market infrastructure and consume
acceptance limits E85 sales causing surplus RINs from E85 sales to be scarce: To remain in
compliance, obligated parties would have to drastically curtail their sales of diesel and E10.
Table 13 shows that if the supply of gasoline and diesel were reduced by over 50% from the
EIA’s Reference Case, then obligated parties could comply with RFS2. C Ieaﬂy, this is an
infeasible result. In addition, this result leads to far fewer biofuel gallons (9.4 billion gallons)
being sold compared with the 2015 RFS total reénewable fuel volume maﬁdate of 20.5 billion
gallons, As reported in Table 10, the‘model solution was infeasible for 2015 for scenario 1.
Table 13 illastrates the unrealistic chariges in fuel ‘consilmption that would have to take place for

the RFS2 policy to be dachievable:

Table 13: RFS2 CQ‘II‘apse for Scenario 1

Renewable| Fuel | RINs |  EIA %
Fuelper | Sales (Bﬂii&ns}g Reference | Reduction
Gallon (Billion | Scenario in Fuel

% 2015 Levels | Seenarinl
| (Billion vs.EIA |
| Gallons)

R g

i A

Source: NERAN

WERA model results, )
In scenario 2, this infeasibility is delayed until 2016 because the additional biodiesel

supplies allow about 1.7 billion RINs to be carried forward from 2014 and to be used in 2015.

3¢
-
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Exhausting the bank of RINs in 2015 fails to prevent the escalation of diesel costs, and they

mcrease by over 300% from the Reference Case.

F. Economic Impact of RF52

The macroeconomic impacts of the RFS2 mandate on the U.S. economy were estimated
through the year 2015, The estimates show that the increasing demand for and escalating cost of
RINs causes dramatic increases in the cost of diesel and ultimately, the cost of gasoline by 2015.
These higher costs ripple through the economy, collectively harming economic growth.

From 2012 through 2014, the higher diesel fuel costs {ncrease the cost to move raw
materials and finished goods about the country. This increased cost will be passed through to
consumers of finished goods and services. As a result, consumption of goods and services
declines. The lower gasoline prices in this time period slightly offset the negative impacts on
consumption from the higher diesel prices.”

k In the 2012 to 2014 time frame, labor earnings increase, but their increase is modest
compared to the loss in consumption, as labor carnings are unable to offset the higher costs for
goods.30 In the near term, investment and production is temporarily accelerated in anticipation of
rising costs, and GDP increases, but this shift is unsustainable. By 2014 GDP declines by more
than $250 billion,

: In 2015, the economic impacts worsen. In addition to the negative impact of higher costs
for finished goods and services caused by rising diesel fuel costs, gasoline costs increase relative
to'the baseline as a result of RSF2. Consumers are left with fewer dollars to spend on ether
goods and services resulting in lower consumption. Lower consumption translates into less need
for the production of other goods and services that consumers would have otherwise purchased.

The combined effect of less money consumers have available to spend with the higher
coét for finished goods and services means that consumption declines even further. By 2015,
consumption per household declines by about $2,700 per year and total consumption declines by
about $340 billion. Since there is lower demand for finished goods and services, there is less

need for workers to provide those goods and sefvices. As a result, workers would earn $584

" Consumers are affected by higher diesel prices which ate reflected through increases in the costs of goods and
services,
* Inereases in biofuel production fead to increases in labor demand.
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billion less as a result of the smaller size of the economy resulting from the implementation of

RFS2 (Table 14). These negative impacts are also expressed by the loss in GDP of §770 billion.

Table 14: Changes in Consumption per Household, Consumption, Labor Income and GDP

Relative to Baseline {20108s)

Sourge: NooERA model results.
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V. Conclusions

The RFS2 mandate as currently written is likely infeasible given the current
technological, infrastructure and market constraints of the transportation sector. The fuel
capability of the existing fleet, the infrastructure of the fuel distribution system and limited
compliance mechanisms are some of the factors that undermine the viability of the RFS2. As
obligated parties seek to comply with the RFS2, the mandates lead to unintended consequences
that have dramatic and potentially long-term negative impacts on the motor fuel industry’s
ability to meet market demand and on the economy as a whole. As it becomes increasingly
difficult for obligated parties to generate sufficient RINs to comply with the blending percentage
obligation targets from RFS2, very large increases in transportation fuel costs ripple through the
economy causing negative macroeconomic impacts. Depending on biodiesel availability, this
collapse occurs in 2015 to 2016 timeframe. By 2013, the adverse macroeconomic impacts
include a $770 billion decline in GDP and a corresponding reduction in consumption per
household of $2,700.
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Appendix A: Renewable Fuels Standard Description

A. Renewable Fuel Standard (RFS2)

Congress first established a Renewable Fuel Standard (RFS1) in 2005 with the enactment
of EPACT. Two years later, Congress passed EISA ‘07 which included RFS2 that increased the
volume mandates of renewable fuels and expanded the transportation fuel mix beyond gasoline.

RES2 became effective in 2010 and applies to all transportation fuel used in the United
States—including diesel fuel intended for use in highway motor vehicles, non-road, locomotive,
and marine diesel. As shown in Figure 10, RFS2 consists of four nested mandates for the
minimum volume of renewable fuels contained in the transportation fuels sold in the United
States. These mandates increase each year, and collectively, require the use of 36 billion gallons

of renewable fuels in 2022.
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Figure 10: EISA '07 Renewable Fuel Standard 2008-2022

4

Fuel Requirement {Billions of Gallons)

2008 2009 010 2031 2012 2013 034 015 016 2007 X015 30190 2000 20m 2012
Year

# Rerewable Fusl Requirement In Addition to Advanced Biofuel Requirement

& Advanced Biofuel Requirement in Addition to Cellulosic and Biomass-Based Fuel Requirements
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% Cellulosic Biofuel Requirament

| Notes:

| Cellulosic biofuel requirments were reduced per waiver appraval by EPA for 2010-2012:
: 2010: 100 million gallons reduced to 6.5 million galions

| 2011 250 million gallons reduced to 6.6 million gallons

[ 2032: 300 million gallons reduced to 8.65 million gallons

Bi based Diesel requi for 2013-2022 has yet to be determined by the EPA but shall be no

| less than 1 billion galions. This graph assumes 1 billion gallons per year in 2012-2022.

Each of the four nested mandates (biofuel categories) has its own lifecycle GHG

minimum emission reduction requirements and annual volume mandate.

®

Total renewable fuel is produced from renewable biomass and must reduce GHG
emissions by at least 20% from the baseline value.

Advanced biofuel is a subcategory of renewable fuel having a lifecycle GHG emigsion at
least 50% less than the baseline value.

Biomass-based diesel is a subcategory of advanced biofuel, and includes biodiesel or
renewable diesel fuel having a lifecycle GHG emission at least 50% less than the baseline

Cellulosic biofuel — a subcategory of advanced biofuel, and includes fuel produced from
cellulose, hemicelluloses or lignin and having a lifecycle GHG emission at least 60% less
than the baseline value.
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Because of the nested nature of the biofuel categories, any renewable fuel that meets the
requirement for cellulosic biofuels or biomass-based diesel is also valid for meeting the overall
advanced biofuels requirement. Similarly, any renewable fuel that meets the advanced biofuel
requirement is also valid for meeting the total renewable fuel mandate.

By November 30 of each year, EPA sets for the following year the blending percentage
standard for total renewable fuel, advanced biofuel, biomass-based diesel, and cellulosic biofuel
by dividing the volumetric mandates for each biofuel category by the projected annual
transportation fuel demand forecasted by EIA.

Renewable fuel producers and importers generate credits in proportion to the amount and
type of renewable fuel produced/imported ~ these credits are called RINs.

Transportation fuel producers and importers (“obligated parties”) must acquire sufficient
RINs to demonstrate compliance. Their compliance requirement is based on the amount of
gasoline and diesel they refine or import. The number of required RINs, for each renewable fuel
category, is calculated by multiplying the blending percentage standard for that year as set by
EPA with the volume of gasoline or diesel obligated parties produce or import in that year.

Fuels sold that contain less than the blending percentage standard incur a RIN deficit, and
fuels that contain more than the blending percentage standard accrue surplus RINs. The overall
annual blending percentage standard is met if the surplus RINs generated from fuels containing
greater than the required percentage are sufficient to offset the RIN deficits from fuels containing
less than the required percentage. An obligated party is in compliance with RFS2 if its supply of
RINs for each of the four renewable fuel categories equals or exceeds its fuel sales times the
EPA’s stated blending percentage standard for each renewable fuel category.

Fuels currently sold into the U.S. market include EO and E10 gasoline, BO and B5 diesel
and E85, an alternative fuel containing greater than 50% ethanol by volume. E10 is the
predominant fuel in the market, when the ethanol volume requirement is greater than what can be
achieved by blending E10, the E10 blend wall has been reached, and the blend wall will restrict
the greater use of renewable fuels.

Most biodiesel fuel is consumed in blended diesel fuels in which petroleum-based diesel
fuel constitutes 95 percent or more of the blend by volume. The most common of such blends is

B3 (five percent biodiesel by volume). Most diesel engine manufacturefs and automakers
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continue fo recommend the use of blends not greater than five percent. These requirements
effectively create a BS blend limit that is analogous to the E10 blend wall.

Original equipment manufacturers design and warranty engines and vehicles consistent
with the E10 specification. Vehicle manufacturers have stated that use of fuels with higher
ethanol content would void their warranty on existing vehicles with the exception of FFVs,
which can accommodate ethanol gasoline blends with as much as 85% by volume ethanol.

EPA has approved two partial waivers, that together, allow E15 in vintage 2001 on-road
vehicles and newer. For reasons described in the report, however, volumes of E15 are not
considered to be materially significant. For example, the EIA in its recent Short-Term Energy

Outlook assumed zero E15 demand in 2012 and 20137

31 “This forecast assumes that E15 (gasoline blended with 15 percent ethanol by volume) does not yet reach the
market. Consequently, U.S. ethanol production is projected to exceed the volume that can easily be used in the
U.S. liquid fuels pool, so the Nation will continue to be a net exporter of ethanol over the next two years.”

Energy Information Administration, Short Term Energy Outlook, p. 10, May, 2012.
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Appendix B: Detailed Model Description

This analysis used the linked system of NERA’s proprietary bottom-up transportation

fuel modeland its NowERA macroeconomic model. This section describes these two models.

A, Transportation Fuel Model .

The fransportation fuel model is a partial equilibrium model designed to estimate the
amount of fuel produced for and consumed by the transportation sector with and without the
RFS2 mandate in place. The model maximizes the sum of consumers’ and producers” surplus
subject to meeting the RFS2 program fuel requirements and satisfying the transportation sector’s

demand for fuel while not violating any transportation sector infrastrucfure constraints.
1. Input Data Assumptions for the Model Baseline

The fuel sales forecast for the gasoline market is based upon the AEQ 2011 Reference
stenario. Table 15 reports the EIA’s forecast for petroleum gasoline and ethanol sales as well as
E85. To be optimistic about the ability of obligated parties to meet the RFS2 mandate, we
assumie that the level of EO sales is only five percent of the total petroleum gasoline sales. Until
recently, this percentage has been above 10% (see Phase I report). Applying this assumption to
the AEO’s forecast yields the following forecast for B0, E83, and petroleum and ethanol in the
remaining motor gasoline fuel (Table 15).

Table 15: September 2011 STEQ and AEQO 2011 Reference Scenario — Sales of Gasoline
Fuels (Billions of Gallons, Unless Otherwise Noted)

Source: “EIA"s AEO 2011 and EIA s STEO September 201 1
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The fundamental problem with the EIA’s forecast is that the percentage of ethanol in E10
exceeds the blend wall of 10%. In 2012, the share of ethanol in E10 is forecasted to be 11.2%.
To eliminate this infeasibility, we adjusted the sales of ethanol and petroleum in E10 so that the
modified E10 would comply with the E10 blend wall while the overall total energy content in
motor gésoiiﬂe remained the same. That is, the forecast used in the model maintains the total
energy demanded on an MMBtu basis for travel (Table 16).

Table 16: NERA Reference Case Sales of Gasoline Fuels (Billions of Gallons Unless Noted
Otherwise)

- The AEQ’s 2011 forecast without modifications is used for the petroleum diesel and

biomass based diesel sales forecast (Table 17).

Table 17: NERA Reference Case Sales of Diesel Fuels (Billions of Gallons)

2012 | 2013 L2013 200

Seurce: EIA's AEQ 2011 and NERA analysis.

For the férscasts for the volume of biofuel components in motor gasoline, we
disaggregate the ethanol production into corn, cellulosic, and sugar ethanol (see Table 18).
Sugar ethanol consumption is based on the Food and Agricultural Policy Research Institute’s
(FAPRI's) 2011 Outlook. We use the EIA’s forecast for cellulosic ethanol. Corn-based ethanol

equals the sum of ethanol used in E10 and E8S5 less cellulosic and sugar ethanol consumption.
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This assumption is optimistic because it gives higher volumes for sugar ethanol. Ethanel use in

E10 and E83 is inferred from Table 18,

Table 18: NERA Reference Case Sales of Biofuels int Motor Gasoline (Billions of Gallons)

Sources: Food and Agricultural Polic search Institute for sugar ethanol imports.

Noiex Corn efhanol= Ethanol fn EL04 hanol'in E83 -~ Sugar Ethanol - Cellulosic

Ethanol

The forecasts for mu price ratios are based upon a number of data sources. The gasoline
and diesel prices come from AEO’s 2011 Referen‘cé forecast. For com cihéngi we built up the
prices from the EIA's work, We assumed a corn ‘;‘)rice equal to the average $/bushel price from
January 1, 2008 to September 1, 2011 (or $5.00/bushel). We toék the capital, operations, and
maintenance costs from the EIA.™ Summing up all these costs yielded the forecasted price for
com based ethanol.- The price of sugar ethanol is ‘assumed to be $1.00 to $1.50 per gallon higber
than neat gasoline based on recent actual price differentials between the two fuels.” The'cost of
cetlulosic ethanol is uncertain.’® . To estimate this cost, we averaged two EIA forecasts — one

based on the capital eost for cellulosic.ethanol on:the capital cost for

biodiesel gasification.” " P urees: Global Insi ghts, the
American Trucking Aswcmnom s wmment ot the EPA’s propsxed ruk entitled: Regulation of

Fuels and Fuel Addzm’ev 2012 R@n@u ab]@ F uu’ Smrxdard

1id the average ratio of spot SME

B100 to spot ultra-low sulfur petroleum d:cssi from 2009 thgeﬁgh 2011,

7 Statton, Mac, “Development of Production Costs as a Driver for the National Energy Modeling System,” Energy
Information AdminiStration, Presefitation at International Fuel Ethanol Wotkshop, June 29, 2011
33

California Energy Comvmnission, “2011 Integrated Energy Policy Repost,” February: 2012,

Because we assume the RFS mandate for cellulosic ethanel will be waived, cellulosic ethanol is lkely 1o be
irrelevant in our analysis as long s its price is sufficiently greatér than that of $ugar ethanol, for sugar ethano}
will be the ethano! of choice to meet the advanced biofuels mandate, and com and sugar ethanol will be uxed in

_ the prodiction of E10 and ESS t0he 1p toet the overll bicfuel requirement.

® Statton, Mac, * “Development of Production Costs as a Driver for the National Energy Modeling System” Energy
Information Administration, Presentation at International Fuel Ethanol Workshop, June 29, 201 1.
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All price ratios are national, annual averages over multiple grades of fuel. For gasoline,
the grades include regular unleaded, §9 octane unleaded, and premium unleaded (Table 19).

Table 19: Baseline Fuel Price Ratios for Blended Gasoline and Diesels (Ratio on a GGE

Basis of Biofuel to Conventional Fuel)

Source: NERA assumptions.

2. Fuel Supply Curves

To address the changes in fuel production from the baseline, we use separate supply
curves for each fuel. The elasticity of the supply dictates how the prices of fuels change with
changas ih production. In particular, they help determine how costly it is to expand biofuel
production above the Reference Case levels.

Each supply curve is benchmarked to the NERA Reference Case, which is a slight
modification of the EIA’s Reference Case. The Reference Case price and quantity are denoted
by (Qo(1),Po(t)). Each supply curve is also defined by an elasticity that is estimated from several
data points from the EIA’s Reference and High Oil Price scenarios. Each supply curve has the
following functional form:

QUIQut) = (P(/Po(t) ™

Formulation of the supply curves is such that the model replicates the Reference Case if
no RFS2 mandate is imposed. For each year, the benchmark datum point for the biodiesel
supply curve is derived from the EIA’s reference scenario projections for fuel quantities and
prices. The benchmark datum point for the corn ethanol supply curve comes from our adjusted

EIA reference scenario (NERA Reference Case) for quantities and the EIA s cost analysis. For
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sugar ethanol, we used the EIA’s demand forecast and the ARB’s cost ratio of sugar ethanol to
corn ethanol. Table 17, Table 18, and Table 19 report the prices and quantities to which the
supply curves were calibrated.’ ¢

The own price elasticity for each fuel is derived by dividing the percentage change in
quantity of fuel demanded by the percentage change in fuel price. The percentage change in
quantity and price are computed By comparing the difference between the fuel consumed and
price of fuel, respectively, in the AEO high oil price and reference scenarios. The elasticity of
supply varies a bit from year to year, but on average, the elasticity of supply is about 0.4 for corn

ethanol, 1.2 for sugar ethanol and biodiesel. The elasticity for petroleum fuels was is 08"

3. Demand Curves

The model has 2 demand curve for each final fuel — EO0, E10, E83, and diesel. The
functional form of these curves is identical to that of the fuel supply curves. For the demand
curves, the elasticity is the fuel’s own price elasticity of demand. Because this analysis concems
itself only with the next few years, the demand curves’ elasticity equaled that of Dahl’s estimate
for short-term elasticity of -0.1.% k

These curves are calibrated to the demand data in Table 16 and Table 17. The EIA’s
AEQ 2011 Reference Case provides the gasoline and diesel prices to which the demand curves’
initial prices are calibrated (Table 20). As with the supply curves, the demand curves are
structured so that the model replicates the NERA Reference Case level of demand for each fuel
in the absence of the RFS2 mandate.

3 The previous section provides more detail on how the forecast prices were derived. )

37 Paltsev, Sergey, John M. Reilly, Heary D. Jacoby, Rishard S. Eckaus, James McFarland, Marcus Sarofim,
Malcolm Asadoorian, and Mustafa Babiker, “The MIT Emissions and Prediction and Policy Analysis (EPPA).
Model Version 4,” August 2005.

38 Dahl, C.A., “A survey of energy demand elasticities for the developing world,” Journal of Energy and
Development 18(1), 1-—48, 1994.
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Table 2(: AEO 2011 Reference Case Fuel Prices (§/Gallon)

4. Transportation Fuel Model is Designed to Model RFS2 Pi‘egram Characteristics

The transportation fuel model was customized to simulate the impacts resulting from the
RFS2 program. The model solves in-one-year time steps and has a flexible time horizon. The
first endogenous vear 1s 2012, The model tracks the sale of the following fuels: EO (100%
petroleum gasoline}, E10 (gasoline containing at most 10% by volume ethanol}, ESS (assumed to
contain 74% ethanol by volume), and diesel (containing at most 5% biodiese]). The model also
tracks the use of the following fuel components in the production of the above finished fuels:
petroleum gasoline, corn ethanol, sugar ethanol, cellulosic ethanol, petroleum diesel, and
biodiesel. )
The model combines the six fuel components into the four end-use fuels, which can be
consumed by specific vehicle types:
= Minimum EO use held to 5% to represent incomplete market conversion to E10 and
preference of some consumers for EO;
= Conventional vehicles can consume either EG or E10;
= FFVs can use EQ, E10, or E85; and
= Commercial trucks/buses, ships, and traing are allowed to use diesel, which hasup to a

five percent mix of biodiesel (BS).

3. RFS/RIN Constraints

The model includes three biofuel constraints to account for the minimum annual volume
of biofuel sales required under the RFS2 program:
= Biomass based diesel;
= Advanced biofuel (includes cellulosic biofuels, biomass-based diesel, and sugar ethanol);
and

®  Renewable fuel (includes advanced biofuel and corn ethanol).
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For this analysis, we omit the RFS2 constraint for cellulosic ethanol under the assumption

that the EPA would continue to grant a waiver because cellulosic biofuels will be commercially

available only in very limited quantities. This assumption avoids the debate about the economic

and technical feasibility of producing cellulosic biofuel® and is likely optimistic given the

current difficulty procuring cellulosic biofuel supplies. Since this analysis assumes ample

supplies of corn and sugar ethanol to meet the RFS2 mandates, there is no need for cellulosic

ethanol to meet the non-cellulosic RFS2 targets.

Therefore, we model the following three RFS2 constraints, which are defined in the

EPA’s Final Rule for the Regulation of Fuels and Fuel Additives.

Figure 11: EPA’s Formulas for the RFS2 Percentage Mandates*’

RFVamn.ix1.5
(G:— RGHY+(GSi— RGS:)— GEi +{(Di— RD) + (DS:i — RDS) ~ DE:

Stdsan.; = 100% X

RFVan:
(Gi~ RGY+(GSi~ RGS) ~ GEi+ (Di ~ RD:) + (DS: ~ RDS:) — DE;i

Stdani=100%x

RFVrei
{Gi— RG)+ (GSi - RGS)~ GEi + (Di— RD\) + (DS — RDS) ~ DE:

Stdrr.i = 100% X%

39

40

We note that there is a second- or third-order effect of assuming no measurable cellulosic supplies. Assuming no
significant amount of cellulosic ethanol production necessitates additional amounts of biodiesel and sugar based
ethanol to meet the advanced biofuel requirement, and this affects costs and compliance.

http:/fwww. epo.gov/fdsys/pkg/FR-2012-01-09/pdf/2011-33451 pdf, at p. 19.
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~

The final standards for 2012 are provided below in Table 21.

Table 21: EPA’s Final Rule for RFS standards for 20129

6. Model Fermulation

The following text describes the transportation fuel model —~ its objective function and

constraints - at a high-level.

Maximize:

Subject to:

Consumer Surplus + Producer Surplus + Value of RIN Bank

RFS2 advanced biofuel constraint (% requirement)

RFS2 biodiesel constraint (% requirement)

RFS2 total biofuel constraint (% requirement)

Blend wall constraint for E10 not to exceed 10% ethanol

Blend wall constraint for diesel not to exceed 5% biodiesel

Limit on E85 sales based on Phase 1 findings for penetration of E8S
stations

Lower bound on E0 sales asa fraction of total sales (calibrated to baseline
levels)

Upper bound on biodiesel production

RIN bank{t) = RIN bank{t-1) + RIN Deposit(t) - RIN withdrawal(t) t=2012, ..., 2015

RIN bank cannot exceed 20% of biofuel sales. ..

Consumer Surplus = the area under the demand curve for each delivered fuel (e.g., EQ,

E10, efc)

1 EPA’s Section I on pg. 1323 of the EPA’$ Final Rule for the Regulation of Fuels and Fuel Additives: 2012
Renewable Fuel Standards. Table LA, 3-2.
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Producer Surplus = the area under the supply curve for each fuel component (e.g., com

ethanol, biodiesel, erc}

RIN bank in 2012 equals the carryover of RINs from 2011,

The supply curves capture the technological issues (penetration rate, availability, and
costy for the different fuels, The demand curves for fuel capture the loss in utility from having to
feduce travel and also the loss in welfare from having to switch fuels: The RFS constraint is ‘
applied only in the RFS2 scenarios. Thc change'in ecoiloxﬁic activity between the scenario and
the baseline provides the economic impacts of the RFS éolicy« k

* The models for the reference and high biofuel scenarios differ only in the upper bound

for the amount of biodiesel production. Table 22 reports these levels.

Table 22: Maximum Amount of Biomass Based Diesel That Can be Produced (Billions of

Gallons)

Scemario.. 202 2013 | 2014 |

s AEG 2011 and NERA analysis.

Source: EIA

The sales of E§S are Emited by how quickly the E85 fueling infrastructire can be
expanded. At the end of 2011, there were only about 2,400 stations that sold E85. This small
volume resulted in E85 making up only about 1% of all potential FFV fuel purchases. By
allowing the addition of E85 pumps in retail stations to increase at a rate far faster than that in
recent history (1,000 stations per year versus about 400 stations per vear from 2006 through
2010), yields about 6,400 stations by 2015. Given people’s propensity to seek out E8S stations if
they have a FFV, we assume that this level of stations translates into the following bound on E85
sales (see Phase I report for more details). Table 23 shows that this upper limit on E85 sales is

quite optimistic relative to the EIA’s forecasted E8S sales.

w
s
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Table 23: Sales of E85 (Billions of Gallons)

AEO 2011 :0.06::0:07 - 008 -0.09
i k;aa :

A model results.

B. Macroeconomic Model in N ERA Modeling Svstem

The New ERA macroeconomic model is a forward-looking dynamic computable general
equilibrium model of the United States. The model simulates all economic interactions in the
U.S. economy, including those among industry, households, and the government. The economic
interactions are based on the IMPLAN 2008 database for a benchmark year, which includes
regional detail on economic interactions among 440 different economic sectors. The
macroeconomic and energy forecasts that are used to project the benchmark year going forward
are calibrated to the most recent AEO produced by the EIA. Because the model is calibrated to
an internally-consistent energy forecast, the use of the model is particularly well suited to
analyze economic and energy policies and environmental regulations.

For this study, the N ERA macroeconomic model was set to run from 2012 to 2015 in
one year time steps. We aggregated all the states into one U.S. region since the RFS2 program is
a natiohwide pelicy. We then aggregated the 440 sectors into five energy and seven non-energy
sectors: energy sectors inchude crude oil, oil refining, natural gas extraction and distribution,
coal, and electricity; the non-energy sectors include agriculture, commercial transportation
{excluding trucking), energy intensive sectors, manufacturing, motor vehicle production,
services, and trucking.

The NewERA model incorporates EIA energy quantities and energy prices into the
IMPLAN Social Accounting Matrices. This in-house developed approach resulits in a balanced
energy-economy dataset that has an internally consistent energy benchmark data as well as
IMPLAN consistent economic values.

The macroeconomic model incorporates all production sectors and final demands of the
economy and is linked through terms of trade. The effects of policies are transmitted throughout
the economy as all sectors and agents in the economy respond until the economy reaches

equilibrium. The ability of the model to track these effects and substitution possibilities across
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sectors and regions makes it a unique tool for analyzing policies such as those involving energy
and environmental regulations. These general equilibrium substitution effects, however, are not
fully captured in a partial equilibrium framework or within an input-output modeling framework.
The smooth production and consumption functions employed in this general equilibrium model
enable gradual substitution of inputs in response to relative price changes thus avoiding all or
nothing solutions.

Business investment decisions are informed by future policies and outlook. The forward-
looking characteristic of the model enables businesses and consumers to determine the optimal
savings and investment while anticipating future policies with perfect foresight. The alternative
approach on savings and investment decisions is to assume agents in the model are myopic, thus
have no expectations for the future. Though both approaches are equally unrealistic to a certain
extent, the latter approach can lead the model to produce inconsistent or incorrect impacts from
an announced future policy.

The CGE computable general equilibrium modeling tool such as the N.wERA
macroeconomic model can analyze scenarios or policies that call for large shocks outside
historical observation. Econometric models are unsuitable for policies that impose large impacts
because these models” production and consumption functions remain invariant under the policy.
In addition, econometric models assume that the future path depends on the past experience
therefore fail to capture how the economy might respond under a different and new environment.
For example, an econometric model cannot represent changes in fuel efficiency in response to
increases in energy prices. However, NewERA macroeconomic model can consistently capture
future policy changes that envisage having large effects.

The NewERA macroeconomic model is also a unique tool that can iterate over sequential
policies to generate consistent equilibrium solutions starting from an internally consistent
equilibrium baseline forecast (such as the AEO Reference Case). This ability of the model is
particularly helpful to decompose macroeconomic effects of individual policies. For example, if
one desires to perform economic analysis of a policy that includes multiple regulations, the
NewERA modeling framework can be used as a tool to layer in one regulation at a time to

determine the incremental effects of each policy.
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C. Integration of Models

To estimate the economic impacts of the RFS2 program on the overall economy, we
established a one way linkage between the bottom-up transportation model and the top-down
macroeconomic model. We first ran the reference and high biofuel scenarios through the
transportation fuel model. The imposition of the RFS2 program leads to fuel price increases
from the baseline without this program. For the top-down macroeconomic model, we translated
the resulting higher fuel prices by applying a tax on gasoline and diesel that yields the same fuel

price increase as seen in the bottom-up transportation fuel model.
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Chbjective:

The objective of this work was to understand the effects of running a 15% ethanol blend on outboard marine engines

during 300 hours of wide-open throttle (WOT) endurance — a typical outboand marine engine durabifity test.  For the

three engine families evaluated, one test engine each was endurance tested on £15 fuel with emissions tests conducted

on both E0 and E15 fuel, while a second control engine was emissions and endurance tested on EO fuel for each engine
o family. . ; ) BRI

Summary of Results:
Results are’ basad on & samplé popuiation of ohe engine per test fuel.. As such; these results are not’ ;ionsidered
statistically: significant, but may serve as an ihdicator of potential issues. - More testing would be required to befter
understand the potential effects of E15. X

9.9HP Carbureted Four-Btroke:

s The E15 engine exhibited variability of HC emissions at idle duriﬁg éhdbf—endurancé ermissions tests, which
was likely caused by lean misfire.

o Both the EO control engine and £15 test engine ran leaner at idle and low speed operation at the end of
endurance testing compared with operation at the start of the test.

o The trend of running lean at idle coupled with the additional enleanment from the E15 fuel caused the
E15 engine to have poor run quality (intermittent misfire or partial combustion events) when operated
on E15 fuel after 300 hours of endurance.

o CO emissions were reduced when using E15 fuel due 1o the leaner operation, as expected for this
open-loop controlled engine.

= The E15 engine exhibited reduced hardness on piston surfaces based on post-test teardown analysis.
o The exhaust gas temperature increased 17°C at wide open throttle as a result of the leaner operation
when using E15 fuel. Higher combustion temperatures may have caused observed piston hardness

reductions, Lack of pre-test hardness measurements prevenied a conclusive assessment.

+  Several elastomeric components on the E15 engine showed signs of deterioration compared with the EO
engine.

o Affected components were exposed to E15 fuel for approximately 2 months; signs of deterioration were
evident.

300HP Four-Stroke Supercharged Verado:
o The E15 engine failed 3 exhaust valves close to the end of the endurance fest.

o Metallurgical analysis showed that the valves developed high cycle fatigue cracks due excessive metal
temperatures.

s The pistons on the E15 engine showed indications of higher operating temperatures compared to the EC
engine’s pistons as evidenced by the visual difference in carbon deposits.

e The E15 engine generated HC+NOx values in excess of the Family Emissions Limit (FEL) when operated on
E15 fuel, but did not exceed that limit when operated on EO emissions certification fuel.
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< The primary contributor to this increase in exhaust emissions was NOX due fo enleanment caused by
the oxygenated fusl.

o CO smissions were reduced when using £15 fuel due fo leaner oparation, as expected for this open-
loop controfled engine.

200HF EFI 2.5L Two-Stroke:

«  The 200 EFl two-stroke engine shawed no signs of exhaust emissions detericration differences due fo the fuel,

o The E15 fuel caused the engine to run lean resulting in reduced HC and CC emissions. - NOx was of
litle concern on this type of engine since NOx accounted for less than 2% of the total régulated
HCA+NOxX emissions,

»  The E15 engine falled a rod bearing at 256 hours of endurance, which prevented completion of the 300 hour
durabifity test.

o Root cause of the bearing failure was not determined due fo progressive damage.

o More testing would be necessary o understand the effect of ethanc! on oif dispersion and lubrication in
two-stroke engines where the fuel and oil move through the crankcase fogether.

4,31 V8 EFi Four-Stroke Catalyzed Sterndrive:

+ - Bince E15 fuel was readily available in the test facility and an engine equipped with exhaust catalysts was on
the dynamormeter, emissions tests were conducted on a 4.3L V6 stemdrive engine to betier uhdérstand the
immediate impacts of ethanol on this engine family.

o Alrated speed and load (open-loop fuel control) £15 caused exhaust gas temperatures o increase by
20°C on average and the catalyst temperatures to increase by about 30°C.

o More rapid aging of the catalyst system occur due to the elevated catalyst temperature when
considering the high load duty cycle typically experienced by marine engine applications.

Corclusions and Recommendations:

Several issues were discovered in this study from an exhaust emissions and an engine durability standpoint as 8 result
of‘ rufining E15 fuel in outboard marine engines. Run quality concerns were also identified as a result of the lean
aperation on the carbureted engine.

Additional investigation is necessary to more fully understand the observed effects and to extrapolate them to all types of
marine engines over broader operating conditions. Effects on operation at part load; transient acceleration/deceleration,
cold start, hot restart, and other driveability-related concerns need 1o be evaluated. This test program Was maiily testing
for-end-of-iife durability failures, which would not likely be the.first issues experienced by the end users; A customer
would fikely be affected by run quality/driveabiity issues or miaterials compatibifity/corrosion issues before” durability
issues. The wide range of technology used in marine engines due to the wide range of engine output will complicate this
issue{Mercury Marine produces engines from 2.5HP-1350HP).

More testing is needed to understand how ethanol blends affect lubrication systems in two-stroke engines that have fuel
and oil moving through the crankcase together. Crankcase: oif dispersion is the only mechanism by which fwo-stroke
engines of this architecture provide (ubrication at critical interfaces such as bearings and cylinder walls. Ethanol may
have an effect on the dispersion or lubricity of the oil.

A betler understanding of how long term storage affects ethanol blends in marine fusl systems would require tore realk-

wiorld testing. Marine vessels often go through fong periods of storage that could affect the fuel systems given the fact
that the ethanol portion can absorb water when sxposed, especially in humid areas near saltwater,
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Project Background

This project was a cooperative effort to assess the feasibility for marine engines of increasing the afiowable sthanol
concentration in gascline above the current legal fimit of 10%.  Specifically. & 15% ethanol / 85% gasoline fuel blend
(E15) was tested in current production and legacy outboard marine engines. Gaseous exhaust emissions and engine
- durability were assessed on a typical durabillty test oycle. Three separate engine familles were evaluated. A 200HP EF}
two-stroke engine was chosen to représent legacy product. - A S.9HP tarbureted four-stroke engine and a 300HP
supercharged EF! fourstroke engine represented current product. Two engines were tested from each family. One
was operated on E15 fuel and the other was operated on EO gasoline, Emissions data from sach engine were obtained
before, in the middle of and after durabifity testing.

Summary of Marine Engine Considerations:

Marine engines require unique considerations when altering the fuel supplied to operate the engine. Considering these

- engines are frequently used in remote locations (offshore fishing for example), it is critical to ensure that the fuel does not
cause or contribute to an engine malfunction.” Changes in fug! formulations and the resulting effects on marine engine
operability are of high importance.

Cutboard marine engines span a large range of rated power olitpul and technology which yields significant complexity
when trying to understand the effects of changing the fuel supplied to the engine. When all.of the typical Mercury
production engines and the Mercury Racing products are included (inbdards and outboards), engines ffom 86cc, 2.5HP
up to 8.9L 1350HP twin turbo configurations are produced. Mercury autboards (the focus of this study) range in output
and design fron:the 2.5HP splash lbricated carbureted four-stroké engines to 350HP supércharged EF1 four-stroke
and 300HP direct fliel injected two-stroke engines, If sterndriveli inboard engines are considered, the technology list gets
even broader. The non-racing sterndrive products rénge from 135MP carbureted 4 stroke to 430HP closed-oop
catalyzed EF1 4 stroke with onboard diagnostics. The sales volumes of marine engines may be much smaller than
automotive oF srall offroad uh!ty engines, but the range of power (neariy 3 orders of magnitude) and the range of
avallable technology of marine engines is much wider than these other categories individually.

The tarine application requ res an engine that has high power density ¢ and rerai ns durable at high speads and loads.
it is important to minimize the amount of weight ‘added to'the vessel from the powertram 1o maximize the payload and
minimize drag. Boat hull drag is considerable at typical boat operating speeds resulting in high engine speeds and loads
for extended periods. The result of these factors Jeads to engines which are high performance and made fromt premium
materxats Changing the fuel specification must be carefully considered to assure that durability is not sacrificed. Figure

1 illustrates the ‘power densxty of the Verado enginé (he 300HP supercharged EFi engme family used in this study)
compared to autormiotivé éngines that were contemparary ‘when the Verado engine was’ introduced for the 2005 mode!
year, Figure 2 shows a relative comparison of the vehicle load curves of a boat with a plahing hull to an automobile.
The likelihood of experiencing problems as a result of extended operation at or near WOT are far more pronounced on &
marine éngine thah an altomotive sngine due to the great difference in vetiicle load curves,
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Figure 1: Power to Weight Comparison, Scatier Band Data Provided by FEV (FEV Motorentechnik GmbH)'
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Figure 2: Example Load Curve Comparison (Automotive data —~ sotifce 2, boat load data ~ interhal Mercury source)

Investigation Details .
Statement of Problem:

Procedure:
The engine testing process began by prepaning each'engine. This included instrumeniation of the test engines as well
a5 performing some bdsic checks (varied by engifie type). The instrumentation process included instaliation of an
exhatst emissions probe that met the requirements’of the EPA 40 CFR Part 91 regulations.

Each engine was rigged onto an appropriate dynamometer and a break-in process was performed.  The break-in
consisted of increasing speed and load settings for approximately 2.5 hours total duration and was performed on £0
gasoline for all engines. This was followed by a power run to determine the wide open throttle (WOT) performance of
each engine. The power run was performed on EC gasoline on all engines and also on E15 fuel for only the E15 test
engines. The power run included speed points from 2000RPM up to the maximum rated speed of the engine.

Once the WOT performance was checked, emissions testing was performed using reference-grade EO gascline (EEE
fuel EPA Tier Il emissions reference grade fuel). The emissions tests were done in triplicate to check repeatability and
were run in accordance with the EPA requirements set forth in 40 CFR Part 91, Emissions tests were also performed on
the £15 engines in triplicate using the E15 test fuel. Although this E15 test fuel was not blended from the reference-
grade EO gasoline, these tests provide some comparison of exhaust emissions between EC and E15 while minimizing
engine-to-engine variability.

Following the above emissions checks, each engine was prepared for the durability testing. This included doing a basic
visual inspection as well as some general engine power cylinder integrity checks (example: compression test and
¢ylinder leak-down). These integrity checks were also repeated at the durability mid-point and end-of-iife test point as
well.

The first half of the durability test was then performed. Each engine was rigged in Mercury’s Indoor Test Center, which
consisted of large endurance test tanks, air supply systems, and data acquisition systems. Each engine was fitted with
the appropriate propelier to operate the engine approximately in the midpoint of the rated speed range at wids open
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throttle. The engine instrumeniation was continuously monitored and the data was recorded for the duration of the
endurance test. Operational shutdown limits were placed on critical channels (minfmax engine speed, max coolant
temperature, etc) to monitor ihe health of the engine for the entire durability test period. Periodic maintenance was
performad on each engine (as appropriate for the engine type: oil level checks and changes, accessory drive belts, efc).
This maintenance was performed in an accelerated manner as comparad with typical customer maintenance intervals
since the durability testing causes accelerated wear as comparad with typical customer use. These protocals are typical
of those used by Mercury for any durability test.

Once the first half of the durability testing was completed, each engine was rigged on the dynamometer again.
Emissions tests on the appropriate fuel(s) were performed according to the procedures described above, The tesis
were again performed in triplicate to be able to evaluate repeatability. Each engine also got a visual inspection and the
general engine power cylindar integrity checks before being returned to durabilify testing.

After the midpoint emissions testing was completed, each engine was returned to the Indoor Test Center endurance
tank to complete the second half of the durability testing. The testing was performed in the same manner as the first half
of the durability portion.

When the durability testing was complete, each engine was returned to the dynamometer for post-durability emissions
tests on the appropriate fuel(s). A post-endurance WOT performance power run was also performed to compare with
the pre-durability power run.

Finally, after all running-engine tests were completed, each test engine underwent a complete tear-down/disassembly
and inspection. . This inspection included checks and measurements to assess the degree of wear, corrosion issues,
cracks, etc. on power cylinder components. Emphasis was placed on components that would be at risk due to the
differences in the fuels (exhaust valves due to exhaust gas temperature differences, for exampie).

Test Engine Description:
The engines used for this testing were all built as new engines on the production line and were randomly selected. They
were not specially buitt or hand-picked. The choice of engine families to include in this program was based on
representing a wide range of technology, a wide range of power output, and a significant annual production volume.
The final engine family selection was approved by the Technical Monitor at NREL. Two 4-stroke engine famifies were
selected to represent current production engines. A two-stroke engine family was selected to represent “legacy”
products. Table 1 summarizes each fest engine configuration.

The 8.9HP four-stroke engine is used an a wide range of applications from smaf fishing boats, inflatable boats, and as a
“kicker” engine. A “kicker” engine is an auxiliary engine used for low speed boat maneuvering while fishing on a large
boat which includes 2 larger engine (150+HP) for the main propulsion. The 9.8HP engine is considered a portable
engine. It was selected for this testing due to high sales volume and the fact that it represents the typical architecture for
many of Marcury's small carbureted four-stroke offerings. 1t should be noted that the seftings for the carburetors on both
of the 9.9HP test engines were set and sealed at the carburetor manufacturer. They were not tampered with by any
Mercury personnel and were run just as they would if they were used by the end customer. The only adjustment
aliowed was the idle throttle stop to set the idle speed, which is the only adjustment a customer has access to.

The Verado engine is considered the “flagship” outboard product at Mercury Marine. The non-Racing version used in
this study is available in power outputs ranging from 200-300HP. These engines are used on boats with single, dual,
triple, and even quad engine installations ranging from multi-engine offshore fishing boats & US Coast Guard patrol
boats, high speed bass boats, all the way to commercial fishing vessels and ferry boats. The supercharged 300HP
Verado was selected for testing due to the high performance nature of its design and the demands of this market
segment. The Verado engines had an open loop electronic fuel injection systerm with no user adjustment possible.

The 200HP EFI two-stroke engine represents the “legacy” two-stroke products, The 2.5L platform has been the basis
for carbureted, crankcase fusl injected (which is the case for the test engines used), and direct cylinder injection models.
The platform has roots that can be traced back to the 1970's, This engine was selected for testing because of the large
number of engines that have been built off of this platform over the last several decades and that i represents the fypical
architecture for a variety of Mercury’s two-stroke product. An engine configuration with an EFi fuel system was selected
to improve consistency in testing. The 2.51. 200HP EF! engine had an open loop electronic fusl injection system with no
user adjustment possible.
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Table 1: Test Engine Specifications

Power Rating at Prop

Engine Family 9.9HP Four-Stroke Verado 200HP EFY
(as Exchange Process Four-Stroke Four-Stroke Two-Stroke
9.9HP 300HP 200HP

Cylinder Configuration '

infine 2 Cylinder

Inline 6 Cylinder

80 Degres V-6 Cylinder

Displacernent

0.209 Liter

2.59 Liter

2.51 Liter

Fuel Induction System

Single Carburetor
wiAccslerator Circuit 2 Valve
per Cylinder, Single Overhéad
Cam

Supercharged Electronic Fuel
Injected 4 Valvé per Cylinder,
Dual Overhead Cam,
Electronic Boost Control,
Electronic Knock Abatement
Strategy

Electronic Fuel Injected with
Oll Injection, Loop Scavenged
Porting, Crankcase Reed
Indiiction, Electronic Knock
Abaterment Strategy

Dry Weight 108 Ibs /49 kg 635 lbs / 288 kg 4251bs /193 kg
Fuel Octane 87 Octane R+W/2 Minimum 92 Octanie R+M/2 87 Octane RM/2 Minimum
Requirement Required . Recommended, 87 Octane Required

. : R+M/2 Minimurh Required |

Test Fue! Description:

The fue!s used in the ‘éndurarice” festing were intended fo be representative of typical pump-grade fuels.that could be
commcn]y available to the gerteral consumer. The primary factors iy sourcing the E15 test fue] Were consistency of fuel
properties for the' duration of tesfing, ccnststency of éthanol conterit at 15%, octane performance that. met specific
requirerments for each test engine, and a representative d«stti?at\on curve to match charge preparatton characteristics.
The E15 test fuel was splash blended by our fuel subplier in one baitth to shsufe consistency throughout testing. The
EO and E15 endurance fuels were sourced from different suppliers; as such there were likely differences in the additive
packages {(inclding the concentratron of additives) of the fuels. Since the primary duty cycle was wide, open throttle
endurance, the additive packags differances tkely had litle inflience on the test. Since the Verado engine had a
premitim fuel recommendation, the E15 06} was blended at & target of 91 octane {R+M]/2 The blend stock used was a
typxcal plmp-grade fue! that the Supplier used for retai distribution. ' The EQ fuels used for the endurance testing were
also’ iypxcal pump-grade fuels that the fuel stipplier had available for dlstnbuhon Both & Regular (87 octane [R+M)2)
and‘a Premium (91 octane [R+M}/2) fuel sUpply ware maintained at Mercury for testing on this program and all other
interhal Memury test programs. The emissions tests on EO fusl were all perfom\ed Using EPA Tier I EEE fuel sourced
from specia hy fuel manufacturer Johann Halterimann Ld.

Samples of several of the test fuels were sent to outside laboratories for analysis. The pafameters that were considered
were: the distillation curve (ASTM DSG) Research and Motor Qctane (ASTM D2695° and D27005) density, and AP|
gravrty Iy addition, NREL messured ethano! content via the Grab r IROX 2000 Gasoline Ana(yzer and ASTM DS501°
for the E15 fuel. The Grabrier IROX 2000 megsures ethanol via infrared spectroscopy (per ASTM 58457 and is valid in
the range of 0~ 25% ethandl, The ASTM &601° method Lises gas chromatography and is only Valid for high levels of
athanol (93% t0°97% ethandl): it was Used here only as a reference. In-house fusi samiples were also taken and
ed ont the Petrospec GS-1000 analyzer. This analyzer was used fo estimate the octane and measwre the
. Grabner IROX 2000, the Petrospec. GS-1000 operates on_ the infrared
ethanor concenna o 5%) per ASTM D58457 The resuits from the

i mboratories. The
st used. ‘The ASTM
The results from the 2 infrared
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speciroscopy measurements from both-NREL and Mercury showed concentrations of appr
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imately 14%._The results

from the 2 methods bracket the target concentration of 15%, which' was-the actual concentration that the fuel was
blended to at the fuel supplier. Only one sample of £15 was analyzed, which was valid since all of the E15 fusl was

blended in one batch. The data sets from the 87 octane biilk/pump fuel and the 91 octane bulkipump fuel used on

endurarice; and the data from the EEE were from one load of fuel of the multiple loads of fuel of gach type used during

the duration of the testing.

Table 2: Fuel Analysis Results

91 Bulk Fuel
E15 Fuel EEE 87 Bulk Fuel | 81 Bulk Fuel Rapeat
40/21/20107 - 10/8/2010 1101201

1011512010

1011512040

Resgarch Ootane (ASTM 526§9) RON 987 97, 88, 934
MotorOctane (ASTM.D2700) MON 883 88. B4, 7.5
- N AKL 910 g2, 87, 90,45
kgh. : 0.752 0.744 N .
SARL 56.5 587 Ll B
T O T T ey
[ &% ] T T -
) 1% ] | o S
Fuel Analysis Performed at Mercury A
IMarine.
Pelrospec analyzer. -
E15 data ave. of 2 samples) - .
% 141% g Q Q
RON 57 9538 894 92
MON 4.7 877 833 87,
AKI 0.2 917 884 . 80,
PSI 83 9.0 10.8 10.7.

Thie distillation curves for the various test fuels were also measured. The results can be seen in Figure 3 below. The
data shown in' Figure 3 were from the actual test fuels used in this testing: The distillation” curve from the E15 fuel
showsd a large step change in the region of the bolling point of ethanol, as was expected.
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Distillation Curve Comparison; ASTM D86
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Figure 3: Distillation Curves of Test Fuels

Engine Testing Results k

9.9HP Four-Stroke:
Endurance Test Results

The endurance testing on the 8.8HP engine family precipitated no significant failures. There were no incidents related to
the test fuels reported on either engine. There were several parameters measured at the start, middle, and end of test to
check the general health of the engine during the course of the endurance test. These included cranking compression,
power cylinder leakdown, cam timing, and valve lash. All of these parameters remained relatively unchanged through
the course of testing within the repeatability of the measurement techniques used. Several fuel-effect differences
between the test engines, however, were discovered during the end of test teardown and inspection. These differences
are summarized in the section below.

Emissions Testing Results

A summary of the emissions results are shown in Figure 4 below, with the 5 mode total weighted specific HC+NOx

values plotied on the Y axis and the amount of endurance fime on each engine plotted on the X axis. Each data point

on the curve represents the average emissions value of the 3 emissions tests performed at each interval. The error bars

represent the minimum and maximum values of the 3 emissions tests at each interval. The dashed yellow fine shows
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the data from the EC engine (serial number OR384814). The solid red and blue lines show the emissions data from the
E18 engine (serial number OR352804) using E15 and EQ (EEE) fuels, respectively. Figure 4 shows that the EQ engine
had significantly lower emissions than the E15 engine when run on the same fuel.  After reviewing the history of the
emissions audits on this engine family dating back to its introduction in 2005, both of these engines were within normal
production variability.

_Average HC+NOx Emissions Output: 9.9HP 4 Stroke
EEE and E15 Fuel

Emissions [g/kw-hr}

=30 o 30 80 90 1200 150 180, 210 240 2700 300 330
Endurance Time {Hours]

f-—-—-—Eis Enging EEE ~—%—— E15 Engine E15 Fuel EQ Engine EEE Fuel §

Figure 4: 9.9HP Four-Stroke HC+NOx Emissions Results Summary

in order to befter understand the enmiissions output, the HC, NOx, and CO constituents wére broken out and plotted
separately in Figures 5; 6, and 7 respectively. The values for each constituent are the five mode totals of each.

Figures 5 and 6 show that the HC emissions predominantly defined the overall trends and variability in the total HO+NOx

trends seen in Figure 4. The NOx data shown'in Figure 6 had low test-to-dest variabilty and the values were relatively
flat {perhaps slightly declining for the E15'engine on E15 fuel) over the life of both engines.
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Average HC Emissions Qutput: 8.9HP 4 Stroke
EEE and E15 Fuel

Emissions fg/kw-hr}

3006078071200 1500 180210+ 240,270, 3061330
S Eridurance Time [Hours] :

| mgiens E 153 Enigine EEE ——a= E15 Engine E15 Fuel EO Engine EEE Fuel |

Figure 5: 9.9HP FourStroke HC Emissions Resufts Summary

Average NOx Emissions Output: 9.9HP 4 Stroke -
E : EEE and E15 Fuel

Emissions [g/kw-hr}

-30 0 30 80 80 120 150 480 210 240 270 300 330
Endurance Time [Hours]

E—G—E‘IS Engine EEE —#&— E18 Engine E15 Fuel . EO Engine EEE Fuel}

Figure €: 8.9HP Four-Stroke NOx Emissions Results Summary

There was a general downward trend in CO over endurance time for the E15 engine on both fuels. The EC showed
some reduction in CO between 0 and 150 hours and remained relatively flat from 150 to 300 hours. The reduction in
CO would suggest that the engines were running leaner since the primary driver for changing the CO emissions is
typically the equivalence ratio. '
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Emissions Iglw-hr}

30 o 30 &80 80 120 180
Endurance Time [Hours]

Average CO Emissions Quiputl: 9.8HP 4 Stroke
EEE and E15 Fuel

216 240 2700 300 330

| i E15 Enging EEE s £ 15 Engine E15 Fus!

£0 Engine BEE Fuel]

Figure 7: 9.9HP Four-Stroke CO Emissions Results Summary

The enleanment over time trend predicted from the CO data in Figure 7 was confimed in Figures § and 8 for both the
EQ and E15 engines operated on EEE-EQ fuel in both cases. The interesting thing to note was that the primary modes
that became leaner were modes 4 and 5. During the end of test inspection on both engines, wear on the throttle plates
was found on the sides where the throttle shafts went through the carburetor bodies. The wear caused gaps around the
throttie plates which allowed excess air to enter the engines at low throttle opening positions (high manifold vacuumy,
which included Modes 4 and 5. The amount of wear found was considered normal for the amount of endurance time

the engines experienced and was found on both engines.

it should be noted that the E15 engine ran leaner than the EQ engine when operated on EEE-ED fuel, as can be seenin
Figures 8 and 9 from & comparison of the “0 hour” equivalence ratios of both engines. This difference in eguivalence
ratio is considered to be in the normal production variability of this carbureted engine family.

Eguivalence Ratio Change vs. Endurance Time,
0R364814 "EO Engine"” EEE Fuel

Mode Point

e O HoOUL 28 150 Hour 300 Hour |

Equivalence Ratio Change vs, Endurance Time,
OR352904 "E18 Engine” EEE Fuel

Mode Point

[0 Hour ~a— 150 Hour 300 Hour|

Figures 8 & 9: Change in Equivalence Ratio vs. Endurance Time-EEE Fuel on EQ engine and E15 Engine

Page 18 of 52




182

in addition, the equivalence ratio vs. endurance time data was plotied for the £15 engine when operated with E15 fuel in
Figure 10. The graph shows the same trénd of leaner operation vs. endurance time for Modes 4 and 5, as expected.
However, when looking at the equivalence ratio values gensrated by the engine at Mode 5, it is clear that the engine ran
very lean after 300 hours of endurance, This lean operation was the result of the inherent enleanment from the E15 fusl
coupled with the trend of the engine to operate leaner with more andurance time due to the throftle plate wear.

Equivalence Ratio Change vs. Endurance Time,
OR352904 "E15 Engine" E15 Fuel

Rich 1.4

1.25

Mode Point

{ e O Hour —8— 150 Hour > - 300 Hour |

Figure 10: Change in Equivalence Ratio vs. Endurance Time-E15 Fuel on E15 Engine

It is dlear that both engiries ran leaner with more endurance time, yet the HC emissions incréased (on average) for the
£15 engine using E15 fuel (see Figure 5). - To get more understanding, the hydrocarbon emissions results fom each
individual emissions test were plotted ‘out in Figures 11-13 for the E15 tests at 0, 150, and 300 hours: of endurance,
respectively. The difference in HC at the 300 hour emissions check was caused by the Mode 5 (idle) point as Figure 13
shows. The high variability of HC emissions at Mode 5 may have been caused by poor run quality leading to intermittent
risfire as the equivalencé fatic trended further lean of stoichiometric (<0.925) with increasing rin time.
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Emissions {glkw-hr}

Hydrocarbon Emissions-Zero Hour Tests, Hydrocarbon Emissions-180 Hour Tests,
OR352904 "E1& Engine™ 18 Fuel OR352804 "E15 Engine” E15 Fuel

Emissions {g/kw-he)

§ ot Rigf 1 -8 Run 2 Run

Emissions [g/kw-hr}

Hydrocarbon Emissions-300 Hour Tests,
OR352904 "E15 Engine” E15 Fuel

Mode Point

[—Run7—=—Run8 .. Runs)

Figures 11, 12, and 13: Hydrocarbon Emissions Outputs for Each Emissions Test, E15 Engine on E15 Fuel
Engine Performance Comparison

The power and torque data from the EO 8.9MF engine is shown in Figure 14 below. [Note: All power and torque curves
were normalized to a set torque and power to make consistent comparisons possible across different engines, fuels, and
amount of endurance time. The highest power and torque values generated on any of the tests were used as the
raference power and torque setting and the runs were normalized back to these values.] There was a clear trend of
increasing power and torgue with more endurance time on the EO engine. There was an increase of 3.2% in pesk
power and & 2.1% increase in peak torque when comparing the zero hour test with the 300 hour test. Similar graphs for
the £15 engine are shown in Figure 15 on the EO-EEE fuel and in Figure 16 on the E15 fuel. Figures 15 and 16 show
that there was generally a trend of decreasing power and/or torque with more endurance time on the E15 engine. On
the EQ-EEE fuel there was no change in peak power, but a loss of 1% peak torque when comparing the zero hour test
with the 300 hour test on the E15 engine. Results on E15 fuel were similar, with a loss of peak power of 0.9% and a
loss of peak torque of 2,1% when comparing the zero hour test with the 300 hour test. The mechanism that caused the
EQ engine to have increasing power vs. endurance time and the E15 engine to have decreasing power vs, endurance
time is unclear.
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Figure 17 shows a comparison of the fuel's effect on the engine performance. The E15 fusl power run shows more
torque generation throughout the speed range tested. There is approximately 1.75% more torque {and therefore, more
power) on average throughout the speed range. Due to the enleanment from the fuel changé, the engine may have
been operating in & range closer to the Lean Best Torgque on the E15 fuel and/or the volumetric efficiency may have
been improved due to the additional charge cocling afforded by the heat of vaporization difference of the fuels. Figure
18 shows the difference in exhaust gas temperatures during the same power runs on the 2 different fuels. There was an
approximately 17°C increase in EGT on both cylinders dug to the enleanment from the E15 fuel!

Nermalized Power and Torque Gutput
EQ Engine on EO-EEE Fuel, 9.9HP 4 Stroke 0R364814

Normalized Torque
Normalized Power

0.3 0.4 0.5 08 0.7, 08 08 1 14
Normalized Engine Speed ‘

E-— — Zero Howr Torque — -~ Midpoint Torque Endpoint Torque
i Midpoint Power Endpoint Power

Zero Hour Power

Figure 14: EO Engine Power and Torque Output at Eridurance Check Intervals
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Normalized Power and Torque Output
E15 Engine on EC-EEE Fuel, 8.9HP 4 Stroke OR352804
$ "
g :
S o
3 k]
E g
& Q
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03 o4 05 o8 07 08 09 1 11
Normalized Engine Speed
i-« = Zero Hour Torque = — Midpoint Torque Endpoint Torque
1 Zero Hour Power Midpoint Power Endpoint Power
Figure 15: £15 Engine Power and Torque Output at Endurance Check Intervals-EEE-E0 Fuel
Normalized Power and Torque Qutput
E15 Engine on E15 Fusl, 9.9HP 4 Stroke OR352304
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Figure 16: E15 Engine Power and Torque Output at Endurance Check intervals-E15 Fuel
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Normalized Power and Torgue Quiput
E15 Engine Fuel Comparison, 9.9HP 4 Stroke OR352804

Normalized Torgue
Normalized Power
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Normalized Engine Speed

EQEEE Power —— E15 Power |

| = = EO-EEE Torque = = E15 Torque

Figure 17: E15 Engine Power and Torque Quiput, Zero Hour Check-EC-EEE Fuel vs. £15 Fuel
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Figure 18: E15 Engine-Exhaust Gas Temperature Comparison, Zero Hour Check-E0-EEE Fuel vs. E15 Fuel

End of Test Teardown and Inspection

When the running engine testing was completed, the engines were disassembled and inspected. The main areas of
focus were locking for signs of wear or deterioration and also material compatibifity issues.

Upon initial inspection, there were indications that some of the main engine components on the K18 engine were
subjected to higher operating temperatures. There were more carbon deposits observed on the undercrown area of the
pistons and the small end of the connecting rod, suggesting that the pistons were operating at a higher temperature.
Comparisons of the pistons and rods can be seen in Figures 192 and 20, respectively.
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Figure 20: Small End of Conneécting Rod Carbon Deposit Comparison, E0 on Left, £15 on Right

Although there were no indications of fuel pump:fallure during engine test, the mechanical fuel pumps were also
disassembled and inspected following testing to look for abnormal signs of wear or degradation. The check valve
gasket on the E15 engine showad signs of deterioration compared with that from the EG engine. The gasket from the
E16 pump had a pronounced ridge formed in the area that *hinged” when the check vaive was in operation (see notes in
Figure 21). The E15 gasket material in the area that sealed the check valve also had signs of wear that were more
advanced than the EO gasket. There was a significant amount material transfer from the gasket to the plastic check
valve that it sealed as shown in Figure 22. Both fuel pumps were exposed to their respective test fuels for a period of
approximately 2 months, More investigation is necessary fo understand the effects of long term exposure of these
components. 1t should be noted that the fuel pump flow performance was not fested. There were no indications that
there was a problem with the fuel pump before disassembly. Once the deterioration was noted during teardown, it was
determined that measuring the flow performance after disassembly and subsequent reassembly would have likely
introduced eror in the measurement.
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Ridge formed at
*hinge" area,

No ridge formed on
EQ gasket

. - : N 9 More
Material retains more of original { deterioration
surface finish on E0 5

Figure 22: Fuel Pump Check Valve Comparison; EQon Left, E15 on Right

Due to the visible differences in some of the engines’ metal components, several components were sent to the in-house
metallurgy lab for further analysis. Resulls of this analysis are included in Table 3. The Vickers hardness fest was
performed using a Clemet Microhamess Tester with a conversion to the Rockwell C scale where applicable (on steel
parts). The Brinell scale was used for the aluminum parts, as they are much softer than the steel parts. The values
shown were the average of 3 measurements for each component with the exception of the valve bridge in the cylinder
head where only 2 measurements were faken.- However, due to the fact that only 1 component from each engine on the
2 fuels was tested the results have no statistical significance and should be taken as an indicator only. Also, no
hardness measurements were taken on the components prior to testing so there was likely some nomal part-to-part
variability in hardness as the components were originally manufactured.

Taking all of these issues into consideration there were indications that some of the components had different hardness
values. These differences were most likely related to the continuous operating temperatures of the components. The
most notable differences were the pistons, the valve bridge in the cylinder head and the intake valve stems. The piston
measured from the E15 engine had a hardness value approximately 13.2% lower than the piston from the EO engine.
This would suggest that the E15 piston experienced a higher operating temperature, as expected due io the lean
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operation. The carbon depesits on the underside of the piston dus to oll coking also suggest the E18 pistons were
running hotter as noted previously. The intake valve stem measurements showed an approximately 12% difference in
hardness, with the EQ engine having the lower values. This difference would suggest that the ED inteke valve stems
were running hotter during operation than the £15. This difference was likely due to the charge-ajr cooling effect of
ethanol in the E16 fuel rasufting in cooling of the Intake port and leading to lower intake valve stem temperatures. The
avaporative cooling in the intake port could also explain why the valve bridge hardness measurements indicated that the
valve bridge on the E15 engine had lower operating temperatures evidenced by the roughly 11% higher hardness value.
The other measurements showed differences that were likely within the repeatability of the measurements and the
manufacturing vartability so no conclusions could be drawn from them.

The piston is generally a higher-stressed. component than the intake valve. The reduction in hardness of the intake
valve for the EO engine is not likely to increase failure rates sincé this engine family was qualified for EO operation as a
baseline.. However, if the raduction in hardness of the piston with E15 fuel was found to be a statistically sionificant
result; 15 fuel usage might increase the failure rate of this component.

Table 3: Hardness Measurements on Various 9.9HP Four-Stroke Engine Components

Hérdness = B0 E15 Percent
9.8HP Four Stroke Scale 0R364814..-| - OR352904 Difference
Piston, Cvl 1 BHN 91.0 79.0 13.2%
Connecting Rod, Small End Cyi 1 BHN 112.0 112.0 0.0%
£xhaust Valve Stem, Cvi1 Re 21.7 221 -2.0%
Exhaust Valve Head, Cyl 1 Re 1 30.1 30.7 -2.0%
\;’alve Bridge in Cyl. Head, Cyi 1 BHN 83.0 g2.0 -10.8%
Intake Valve Stem, Cyl 1 ‘ . Re 33.0 36.8 -11.9%

’ !ﬁtake Va!ve Head, Cy§k1 i ‘ e ‘ Rc 39.6 367 1.3%

Veradoe 300HP Supercharged Four-Stroke:
Endurance Test Results

Several engitie failuras ocourred during endurance testing on'the Verado'angings: two of which were nof refated to the
fuel and one of which may have been associated with the use of E15 fuel. The two non-fuel-related engine failures
included a casting defect and a test facility induced failure. A third engine fallure, involving falled exhaust valves is
belfieved to have beer caused by the E15 fuel. Failure mechanisms are described in detail below.

EQ Engine #1-Casting Defect: The first engine to fail was the EO Verado-serial number 18812775, At 177 hours of WOT
endurance (204.2 total engine hours) the engine was shut down for a fouting oil check.” An éxcessive amount of water
was found-in the oil: The engine was disassembled and the major components were-préssure checked: -A leak path
was discovered from the waterjacket to the'intake port on one cylinder. - Thé cylinder head was sectioned and an oxide
fold line from the casting procéss Was discovered. This defect wag preserit from the timie of the original casting process
and took thermal eycling, load, and time to-cause a leak. It was'in no way dssociated with the'fuel.

EQ Engine #2-Test Facility-Induced Failure; An additional enginé-was obtained to replace the original EQ'engine and this
engine was given the serial number 1B821775A. This engine did the initial dyno tests and was put on endurance. After
88:7-hours of WOT endurance (88 total engine hours), the‘engine was automatically shilit down by the éndurance facility
control system for low exhalist gas terperatire. InVestigation showed Water entering the ‘exhaust stieam,- The engine
was then disassembledand.a significant amournit of mineral deposits were folind iri the cooling passiges, especially in
the exhaust collectoron the: éylinder head: " See Figlre'23: [Note: For'a doolant fiuid, outbaard engires draw in water
from theubody of-water they aré operating In; Which insthis‘base was the endurance test tank ] A inferaction between
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the pH and hardness of the water in the test tank created conditions that precipitated out minerals (primarily calcite)
when exposed to the elevated temperatures in the cocling passage, especially near the exhaust collector. The blocked
passages prevented adequate cooling in the exhaust collector, which eventually failed the head gasket and aliowed
water to enter into the exhaust stream. See Figure 24. 1t should be noted that these water chemistry conditions were
specifically caused by the test facility water conditioning and would not be something that the engine would experience

in realworld use.

Exh. Collector where Head
Gasket was Damaged

Figure 24: Verado Cylinder Head Indicating Where Head Gasket Failure Occurred, E0 Verado 1B812775A

E15 Engine: At 285 hours of endurance operation (323 tofal engine hours), the E15 Verado test engine (serial number
1BB12776) was noted to have rough idle after restarting shortly after maintenance was performed. A compression
check was performed showing no compression on cylinder 3. During disassembly a broken exhaust valve was found in
cylinder #3. Further investigation found that the other exhaust valve on cylinder 3 had developed a crack, as well as one

Page 26 of 52




192

of the exhaust valves in cylinder 8. See Figures 25 and 26. NOTE: The images shown in Figure 28 of the cracked
exhaust valves had been cleaned of deposits prior to photography.

Figure 26; Cracked Valives from E15 Verado 18812776, Bottom Valve in Gyl 3 Left, and Top Valve in Cyl.8:.Right

The cracked valves and several valves without cracks from the E15 Verado were analyzed in. Mercury's materials
laboratory. - The cracked valves were.visually inspected with.an optical stereoscope. The fatigle initiation sites were
clearly identified. Figure 27 shows an example of the images of the initiation sites from the botiom exhaust valve from
cylinder 3.
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Figure 27: Fatigue Initiation Sites on Cyfinder 3 Bottom Exhaust Valve, E15 Verado 1B812776

tn addition to finding. the fatigue initiation sites, the failed valves were checked for hardness. The cracked valves from
the E15 engine were.found to-have hardness values much. lower. than new valves and below the minimum print
specification of a new valve. Other'sample valves were collected and analyzed from WOT endurance Verado engines
that were rurn on E0:pump fuel during the same géeneral timeframe as the E15 engine was run. In addition, samples of
new valves were also acquired and analyZed - The hardness measurements showed that the valves from the engines
opérated on E0 fugl were actually harder than the new valves. The summary of hardness measurements are shown in
Table 4. Note: All of the measurements were taken in the Rockwell A scale and converiad to the Rockwell C scale due
1o the fact that the samples were rounted énd polished to perform hardness measurements in the center of the cross
section. This would negate any hardness effects from the mounting material.

Table 4: Verado Exhaust Valve Hardness Measurement Summary

Valve Description Hardness {HRC)
E15: 18812776 Cyl 3 Bottom 22
!E15: 18812776 Cz‘ 8 Tog 22
E0; 18812775 Cyl 3 Bottom 375
EC 18812775 Cvi s Top 368
EQ: 1B812775A Cyl 3 Top 38
E0: 18828629 Cyi 2 To 37.5
New Valve #1 345
New Valve #2 34.5
New Valve #3 33
New Valve #4 33
New Valve #5 33.5

The Verado exhaust valves are made from Inconef 751, which is a heat-treatable alloy. This frait was used to estimate
the metal temperatures experienced by the valves. The valve hardness data in Table 4 collected from the EO engines
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suggested that the metal temperatures experienced during operation were in a range that allowed age-hardening of the
metal to make the valves increase in hardness. The hardness values of the E15 engine valves suggested that they
were operating in a tempearature regime that significantly reduced the hardness. In order to understand the hardness
versus femperature, the new valves that were hardness checked were heated in an oven for 24 hours at various
iemperatures and then hardness was checked again. Figure 28 shows the results from the oven hesting operation on
the new valves. In Figure 28, the blue line shows the hardness data of the new valves before heat treatment and the red
fine shows the hardness data of the valves after healing. At metal temperatures above 870°C, the valves showed a
dramatic decline in hardness according to this test data. The data suggest that the exhaust valves from the E15 engine
may have experienced iemperatures nearing 900°C.

One possible mechanism by which the E15 exhaust valves may have experienced such high temperatures would be a
disruption of valve cooling during the partion of the cycle where the valve should be fully seated. During inspection, #
was noted that several cam lobes showed wear and marking on the base circle portien of the lobe indicating that the
exhaust valves had run out of fash. This suggested that excessive wear or valve head deformation may have occurred
during operation, which caused the lash to diminish. This would have prevented the valve from seating property
resulting in a significant vaive temperature increase due to lack of cooling on the seat. The valves or seats may have
also had accelerated wear to diminish the lash due to lack of lubricity of the E15 fuel or because of the elevated
temperatures caused by the lean operation on E15 fuel. In addition, if the exhaust valves were experiencing higher
operating tfemperatures due to the higher exhaust gas temperatures from using E15 fuel, the overall length of the valve
would be slightly longer.- This longer length during operation would also reduce the amount of lash in the valvetrain and
make the engine more prone to base circle contact on the carm. Plots comparing the measured cold valve lash over the
course of endurance between the E0 and E15 engines are shown in Figures 32 and 33 below.

Verado Exhaust Valve Heat Treatment Test, Néw Valves,
24 Hour Heat Treatment Duration

Hardness (Rockwell A}

750 800 850 900 950 1000
Temperature of Heat Treat {(deg C)

| —— Before Heat Treat —#— After Heat Treat §

Figure 28 Heat Treatment Test of New Verado Valves
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Figure 6.8 Example of valve fillet fractures due 1o overstress,
at elevated temperatures, and -a corrosive environment; the arrow
shows the crack initiation site at the fillet (Wang etal.).

Figure 20: Exhaust Valve Failure from Literature Research Showed Similar Failure Mechanism ©

Similar failure mechanisms were found in a literature ssarch as shown in Figure 29. The failure is noted as a classic
over-temperature failure. “High temperatures and a corrosive environment at the exhaust fillef substantially weaken the
valve strength.”® fror: Introduction to Engine Valvetrains by Yushu Wang

Extensive development went into the vaivetrain on this high-output engine. Upgrading the engine to account for higher
exhaust gas temperatures. due 1o a wider range of fuel properties would not be easily accomplished. The current
production Verado exhaust valve is Inconel 751, which is categorized in the “superalioy” material classification.

It should be noted that the E15 engine (18812776) was operating for a period of time when the mineral precipitation
problem occurred on the second EQ engine (18812775A). Howeaver, it is not believed that this contributed to the valve
failure. The E15 engine (1B812778) did have some accumulation of precipitation flakes in the exhaust collector area,
but not nearly to the extent that the EQ engine did. The E15 engine (1B812776) was not operating the entire time the EQ
engine (1B812775A) ran when the mineral precipitation problem otcurred. The head was sectioned and there were no
mineral precipitation deposits oh cooling jacket surfaces in cylinder 3 where the worst valve failure occurred. See Figure
30 for a picture of the sectioned head from the £15 engine (1B812778) showing no mineral deposits were present.
Yellow spots in the cooling jacket were anti-corrosion coating from production where e paint did riot fully coat interior
surfaces of the cooling jacket. Figure 31 shows the same section of cylinder head from the E0 engine (1B812775A) that
falled due to the mineral precipitation. This EQ engine (1B812775A) was also inspactad for cracked exhaust valves and
none were found. In addition, the hardness values of the exhaust valves were measured {see Table 4} indicating that
the mineraf precipitation issue did not affect the valve hardness on the E0 engine {1B812775A). There were several
other Verade engines that were running endurance testing for a different. project that falled due to the mineral
precipitation issue. All other Verado engines that faled dile to the mineral precipitation fafled the head gasket in the
exhaust collector area.
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Cooling Jacket

e
Figure 31: Photo of Section of Cylinder 3, E0 Verado 1B812775A, Exhaust Poris on Left
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EQ Substitute Engine; In fieu of a completed test on EQ fuel, a substiiute engine was chosen that had already been

“through endurance testing (serial number 18828502). The enging that was used as a substitiite had completed 372
hours of WOT endurance testing and was still intact. It ran in the same test facllity running under: the Same test
procediire as all other endurance testing as part of this project. The engine was used for a gearcase durability testfora
differant project so the rest of the engine was completely stock and built on the production line as were the olhar engies
ir this' project.. As such, it provided a suitable replacemeant for the incomplete E0 tests. For referénce; the replacement

“engine . (1B828592) was on test between the following dates: 11/15/2010 through. 12/4/2010... The E15 engine
18812776 was on test between $/21/2010 through 11/12/2010.

As:part of routine maintenance and chacks during endurance, several valve lash measurements were taken at various

~intervals on the E0 substitute engine. Figures 32 and 33 below show the lash measurements during the ‘course of
eridurance for both the EO substitute engine (1B828592) and the E15 engine (1B812776), respectively. - The sofid red
fines' in "the graph indicate the upper and lower lash specification on 2 new engine, - It s clear from the lash
meastifements on the 2 engines that the E15 engine had a significantly faster decline in lash than the EQ substitute
engine. The E0 substitute engine had 1 valve with higher lash value at the end of testing.” There may have been some
carbor or other deposits holding this valve off the seat during the measurement.

18828592 EO Verado Substitute, Exhaust Valve Lash
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Figure 32: Exhaust Valve Lash (Measured Cold) vs. Endurance Tirhe, EO Substitute Engine
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18812776 E18 Verado, Exhaust Valve Lash
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Figure 33: Exhaust Valve Lash (Measuréd Cold) vs. Endurance Time, E15 Engine ‘
Emissions Testing Resulis

Due to failures of both the £Q and E15 engines, a complete analysis of the deteriorated emissions was not possible
However, with the data available several conclusions could be made. . Figure 34 shows a graph of the Verado emissions
that were collected. " As was the case for the 9.9HP emissions data plots, @ach data point'on the curve represents the
average emissions value of the 3 emissions tests performed at each interval with error bars showing the range of the 3
emissions tests. The dashed yeliow-fine shows the data from the original EQ engine (serial number 1B812775). The
solid red and blue lines show the emissions data from the E15 engine (serial number 1B812778) using E15 and EO
(EEE) fuels, respectively. The single point in light blue at 372 hours shows the end of test emissions results for the
substitute E0 engine (EEE fuel, setial number 1B828592). The graph shows a generally declining HC+NOx trend for the
2 original engines which is typical of Veradeo engines. The declining emissions trends on both engines would suggest
that the ethanol fuel blend did not adversely affect the emissions deterioration on the Verado engine. The most notable
aspect of the emissions oulput on the E15 engine was the fact that the total HC+NOx on E15 fuel was above 25 gikw-hr,
whereas the value on EEE-EQ was 21.5 ghkw-hr. The Family Emissions Limit (FEL) was setto 22 g/kw-hr for this engine
farnily. A Verado engine generating 25 g/kw-hr would have falled an emissions audit. The increase in emissions can be
primarily attributed to a significant increase in NOx due to the lean Gperation. Since the Verado is a highly boosted
engine it is very sensitive to NOx generation due to changes in equivalence ratic. However, there was also an increase
in HC emissions due to the E15 fuel, which wouid not be expected with a leaner equivalence ratio.
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Average HC+NOx Emissions Output: 300HP Verado
EEE and E15 Fuel

Emissions [g/kw-hr]

25 0 25 50 75 100 125 150175 200 225 250 275 3007 326 350 375 400
Endurance Time [Hours]

%-+———E15 Engine, EEE Fuel 1B812776  —»— E15 Engine, £15 Fuel; 18812776
| EO Engine, EEE Fuel: 1B812775 -~ E0 Substitute, EEE Fuel: 18828582

Figure 34: 300HP Verado HC+NOx Emissions Results Summary

In order to better understand the differences in the emissions outputs between the 2 fuels, graphs were made for each
constituent of interest.  Figures 35 through 37 show the NOx, HC, and CO emissions differences.  The graphs were
broken down by mode point for emissions tests performed prior to endurance on the E15 engine (1B812778). The
values shown are the averages of the three repeated runs at “zero” hours,

Figura 35 shows the NOx emissions trends for the 2 fuels. The main differences were at Modes 1 and 2 which were
both high load, boosted operating points. The fact that the NOx increased significantly with a lean shift due fo the
ethanol fuel blend was not surprising.. Modes 3 and 4 did not show much difference because the engine was calibrated
near an equivalence ratio of 1 on EQ fuel. The NOXx trend with respect to equivalence ratio was near the peak at these
points so a lean shift did not result in a significant change in NOx. Mode 5 was idle so the NOx generation at that point
was essentially zero.
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Oxides of Nitrogen Emissions vs. Mode Point, Average of Zero
Hour Emissions Teésts, E18 Engine 1B812776

Emissions Output {g/kw-hr}

o 4 2 R 4 5 [
Mode Point

|~~e— EO-EEE Fuel ~#—E15 Fuel|

Figure 35: 300HP Verade NOx Emissions Results by‘Modé Peint, Répfesentative Zero Hour Test Data

The increase in HC output ont E15 fuel was not an expected outcome, of the test, Figure 38 hlghhghts the difference in
‘HG emissions between the 2 fuels.” The main difference occurred at Mode 3, so further. mveshganon was hecessary info
Mode 3 data specifically. However, it was alsd apparent that the HC output on E15 fuel was higher at Modes 14
despite the leaner operation from the fuel chémistry. This may suggést that the vaporization of the E15 fuel was inferior
to that of the EEE fuel leading to poor fuel preparation. This is supported by data fom Modes 1 and 2 where NOx and
CO trends show that the engine di id run leaner, yet had higher HC output when operated with £15..

The HC differencs at Mode 3 was Tikely a result of the engine running substantially {eaner than lean best torque (LBT).
In'this operating region, the Verado ergine is calibrated slightly lean_of the stoichiometric mixture on £0 fusl. With the
use of E15 fuel, the enging’ operates significantly lean of LBT and, therefore, the torque producton diminishes
significantly.  As a result, to achieve the specified torque set point for Mode 3 the throttle input had to be increased,
yielding higher airfflow and higher fuel flow. The fuel flow increased nearly 10% for essentially the same torque
production with E15 fuel. In addition, i was noted that the intake air temperature was 12°C cooler at Mode 3 with E15
fuel. The cooler charge temperature was likely a result of the increased fuel vaporization cooling effect from the ethanol.
The cooler temperatures in the intake may have impaired fuel preparation. The higher fuel flow combined with the
inferior fuel preparation was likely the cause of the high HC output at Mode 3.
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Hydrocarbon Emissions vs. Mode Point, Average of Zero Hour
Emissions Tests , E15 Engine 1B812776

Emissions Output {g/kw-hr}

fode Point

|—— EO-EEE Fuel ~e—E15 Fuel|

Figure 36: 300HP Verado HC Emissions Results by Mode Point, Representative Zere Hour Test Data

The CO emissions vs, emissions test mode point are shown in Figure 37, There was a significant reduction in CO
emissions at Modes 1 and 2 when the engine was operated on E15 fuel, as expected. Modes 1 and 2 are calibrated
rich of a stoichiometric mixture on EO, so the enleanment from £15 caused a reduction in CO. Modes 3-5 are generally
insensitive in regard to CO because the operating points are calibrated near the stoichiometric mixture, so leaning the
engine out due to the fuel had little effect at reducing CO relative to the changes seen at Modes 1 and 2.
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Carbon Monoxide Emissions vs. Mode Point, Average of Zero
Hour Emissions Tests, E15 Engine 18812776
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Figure 37: 300HP Vérado CO Emissions Results by Mode Point, Representative Zero Hour Test Data
Enginé Performance Comparison

Due to the enging fallures, a cumplete comparison of ‘engine performance vs. run fime was not possible. The
normalized power and torqule data from the EQ Verado is shown in Figure 38. The changes from zero howrs to 150
hours were less than 1% for peak torque {negligible) and a 2.3% reduction in peak power. The E0engine produced less
power oufput than the E15 engine when operated on the same EO fuel. This difference of approximately 2% is
considered rormal production engine-to-engine variability.
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Normalized Power and Torque Quiput
E0 Engine on EO-EEE Fusl, 300HP Verado 1B812775
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Figure 38: EO Engine Power and Torgue Output at Endurance Check infervals-EEE-E0 Fuel

Powerand torque data {normalized) for the E15 engine on both EEE-EQ fuel and E15 fuel is shown in Figire 39. There
was an improvement in peak torque of 3.0% and in peak power of 1.5% when comparing the zero Hour and midpoint
tuns on EQ-EEE. The E15 engine showed negligible differences when comparing the midpoint power runs on EO-EEE
and E15." It is unclear why this engine seemed unresponisive to the differences in charge cooling afforded by the ethanol
biend fusl. 'Note: There was not & power run completed on E15 fuel at the inifial zero hour measurement; which is why
the midpoint data is compared in these figures.
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Normalized Power and Torque Output
E18 Engine on Both Fuels, 300HP Verado 1B812778

Normalized Torque
Normalized Power

05 08 07 _ 08 03
Normalized Speed

E-—- == £0 Fuel-Zero Hour Torgue - ED0 Fuel-Midpoint Torque . == = E15 Fuel Midpoint Torque:
E EQ Fuel-Zero Hour Power - ED Fuel-Midpeint Power- E15 Fuel Midpoint Power

Figure 39: E15 Engine Power and Torque Qutput at Endurance Check Intervals-EEE-EQ and E15 Fuel

Figure 40 shows the difference in exhaust gas temperatures during power runs at the midpoeint check on the 2 different
fuels. There was up to & 30°C increase in EGT when operating on E15 fugl.

Change in Exhaust Gas Temperatre due to
E15 Use, 300HP Verado 18812776
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Figure 40: E15 Engine-Exhaust Gas Temperature Change at Wide Open Throttle, EEE-EQ to £15 Fuel

Page 30 of 52




205

End of Test Teardown and Inspection

After all running engine tests were completed, the engines were disassembled and inspected, There was visual
evidence that some of the internal components from the Verado E15 engine had experienced higher operating
temperatures.

Upon disassembly, there were differences noted in the condifion of the pistons from the 2 engines. Figure 41 shows
pictures comparing the pistons from cylinder 2 from each engine. The piston from the E15 engine had a significantly
higher amount of oil staining and carbon deposits than the piston from the EO engine. The staining and deposits were
noted on nearly every surface of the E15 piston compared with the EO piston. Additionally, the pistons were sent to the
metaliurgy fab for hardness measurements. The hardness measurements were taken at several locations on the crown
of the piston as well as a location on the internal portion of the piston just above the wrist pin bore after being sectioned.
The average crown hardness of the £0 piston was 67.5 BHN (Brineli Hardness Number) while the E15 piston crown
was 856.8 BHN. The internal piston hardness above the wrist pin bore was 74.1 BHN for the EQ piston and 71.5 BHN for
the E15 engine’s piston. Although the hardness measurements showed no effect of operating temperature on material
properties, differences in visual appearance suggest that the E15 pistons operated at higher temperatures during
running than the B0 pistons,

Figure 41: Piston Carbon Deposit Comparison, Cylinder 2, EO on Left, E15 on Right

Figure 42 shows the small end of the connecting rods from each engine. The carbon deposits indicate that the E15 rods
likely ran at higher operating temperatures. The carbon deposits on the rods are consistent with the carbon deposits
observed on the pistons.
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Figure 42; Connecting Rod Carbon Deposit Comparison, Cylinder 2, E0'on Left; £15 on Right

The exhaust valves were also closely inspected on the substitute EQ engine: in order, 1o compaie with the valves that
cracked on the E15 engine. With 372 hours of endurance aging tivie accumulated; no cracked valves were discovered
during inspection under a microscope. The average hardness vallies of the exhaust valves from cylinder three of the EQ
engine were 37.3 and 37.7 HRC. These values were consistent with other engings that were operated on EO as
indicated in Table 4.

During disassembly, the E15 engine was noted as having base circle contact on several of the exhaust cam lobes as
noted above. The exhaust cam lobes from the substitute E0 engine did not show signs of base circle contact. The lash
measurements shown in Figures 32 and 33 support these observations.: A picture showing the diffarence in wear on the
base circles of the exhaust cam lobes can be seen in Figure 43. | The picture shiows the E15 exhaust cam on the right
and the B0 cam on the feft. The wear pattern on the E15 exhaust ¢am lobe i apparent:
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Base
Circle

Contact

Figure 43: Exhaust Cam Lobe Base Circle Detail, Cylinder 3, £0 on Left, E15 on Right
200 EF1 Two-Stroke:
Endurance Test Results

An engine failure prevented successful cormpletion of the full endurance period for the 200 EFT £15 engine. The 200 EFi
£15 engine failed a rod bearing before the compietion of the endurance test. The 200 EFi EQ engine completed the 300
hour endurance test and all post-endurance dynamometer tests.

The E15 endurance engine failed at 283 total engine hours and had accumulated 258 hours of WOT endurance at the
time of fallure. Upon inspection it was found that the big end connecting rod bearing had failed on cyfinder 3. The rod
cap was still botted to the rod after the failure. This engine family uses a fractured rod cap design with a roller bearing
(typical for a two-stroke vs. a plain bearing in & four-stroke). Images of the remaining bearing cage and the damaged
rod along with undamaged pieces for reference are shown in Figure 44. No roflers were found during teardown and
were fikely ejected from the bearing and made their way through the power cylinder and out the exhaust. There was
extensive damage to the top of the piston on cylinder 3 indicating that the roflers went through the power cylinder. Due
10 the extensive damage to the bearing and connecting rod {since it falled at rated speed, full power) and the fact that not
all of the pieces were recovered, root cause of the bearing failure was not conclusively determined. Little is known about
the effects of ethanol blends on oilfuel mixing and dispersion on total loss lubrication systerns, such as the one on this
engine family. More investigation is needed to understand if ethanol would negatively impact the lubrication systems on
two-stroke engines.
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Remaining Pieces from Cyl 3 Rod Bearing Cage

Undamaged
Bearing

Figure 44: 200HP, EF Bearing Failure Pictures
Emissions Testirg Results

As a result of the engine failure, a complete set of emissions data was not collected on the 200 EFl. However,
conclusions can be drawn from the data that were collected. Figure 45 shows a summary of HC+NOx results from the
emissions test on both engines. As Figure 45 shows, there was more variability in the E0 engine than on the E15
engine. E15 fuel did not have a detrimental effect on emissions degradation on this engine family: It is worth noting that
of the roughly 120 g/kw-hr of HC+NOXx, the NOx contribution is approximately 2 ghkw-hr. Since the HC is roughly 98% of
the total HC+NOQx, graphs depicting the changes in the individual constituents were laft out of this report. The relative
enleanment from the E15 fuel did slightly increase the NOx emissions, but that was not significant in comparison with
the HC contribution.

The CO emission results from the 200 EFI engines are shown in Figure-46. The E15 fuel resulted in fower CO

emissions, as expected due to the relative enleanment from the difference in fuel chemistry. Both engines and both
fuels showed the same trend of increasing CO with more endurance time.
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Average HC+NOx Emissions Qutput: 200 EF1 2 Stroke
EEE and E15 Fuel

Emissions [g/kw-hi]
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Figure 45; 200HP Two-Stroke HC+NOx Emission Results Summary

Average CO Emissions Qutput: 200 EF! 2 Stroke
EEE and E15 Fuel
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Figure 46: 200HP Two-Stroke CO Emission Results Summary
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Engine Performance Comparison

The power and tergque data (corrected per 1ISO 3048-1) from the E0 200HP EF! engine are shown in Figure 47. There
were sfight differences in the curves, but the changes from zero hours o 300 hows were less than 1% for both peak

torque and peak power.

Normalized Power and Torque Output
EQ Engine onkEO-EEE Fuel, 200HP EFi 2 Stroke 1B810060

Normalized Torque
Hormalized Power

03 04 05 08 07 08 03 1 1.1

Normalized Engine Spesd
- Zero Hour Torgque ~- == Midpoint Torque Endpoint Torque
Zero Hour Power Midpoint Power Endpoint Power

Figure 47; EO Engine Power and Torque Qutput at Endurance Check intervals-EEE-EO Fuel

Data for the E15 engine on both EEE-EQ fuel. and E15 fuel are shown in Figlire 48. A comparison of the output at the
zero hour and 150 hour checks aré included.” Similar to the E0 engine, there was less than a 1% change from the zero
hour check to the 150 hour check for both the peak torque and peak horsepower for either fuel, There was an increase
of approximately 2% in both peak torque and peak power when changing fom EC o E15 fuel. The engine may have
been operating in & range closer to the Lean Best Torque on the E15 fuel due fo the enleanment from the fuel change
and/or the volumietric efficiency may have been better due to the additional charge cocling of the ethanol fraction. Figure
49 shows the difference in exhaust gas temperatures diiring the same powiér rins on the 2 different fuels. Since this
was a 8 cylinder engine and individual cylinder measuréments were possible, the average and maximum changes in
EGT were plotted for clarity.: Of average use of the E15 fuel resulted in a 15-20°C increase in EGT in the range of
frequent steady-state operation (>4500 RPM). The maximum increase in EGT for any individual cylinder when using
E15 was 28°C.
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Normalized Power and Torque Output
E15 Engine Summary, 200HP EF| 2 Stroke 1B810061

Hormalized Torque
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Normalized Engine Speed
- — () Hour £0 Torque = == 150 Hour E0 Torque
0 Houwr E15 Torque — — 150 Hour E'15 Torque
0 Hour E0 Power e 150 Hour EQ Power
0 Hour E15 Power — 150 Hour E15 Power

Normalized Power

Figure 48: E15 Engine Power and Torque Output at Endurance Check Intervals-EEE-EC and E15 Fuel

Engine Composite Change in Exhaust Gas Temperature due to
E15 Usage, 200 EFl Two-8troke, WOT, 18810061
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Figure 49 £15 Engine-Exhaust Gas Temperature Change at Wide Open Throttle, EEE-EC to E15 Fuel
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End of Test Teardown and Inspection

As was the case for the other engine families, the main areas of focus during teardown were looking for signs of wear
and also material compatibility issues. Visual ingpection of the components of the 2 engines did not suggest significant
differences between them (aside from the rod bearing failure). In particular, the bore finish, carbon deposits, bearings
from the smail and big end of the rod, and main bearings were inspected for signs of mechanical or thermal distress and
accelerated wear. No significant differences were noted aside from slight differences in the appearance of the wrist pins,
as shown in Figure 50

#2 pin

Figure 50: Cylinder 2 Wrist Pin Comparison, EC on Left, E15 on Right

Toprovide a more in-depth. analysie; selected componienits were further inspected. - Using the same techniques as
applied to the' 9. 9HE fourstroks omponents; the pistons and. wrist pins from ::yhnder 2°on the 200HP EF! two-stroke
engines were ‘chécked for material hardness: results’can be sden in Table 5. There were no significant differences
in the hardriess: between the wrist pins; but there was a shght‘ fference in hardness of the pistons (8.3%). The lower
hardness of the pistor on the E15 engme suggested it may have.been rinning at highér temperatures. The nature of
two-stroke engm causesthem to be, very: sensitive o piston fi t/plston temperatiire. Anvincrease in piston temperature
caused by fiel differences could cause; increased propensity- for power, cyhnder failires for. customers. The slight
differeiice. in hardness was near ‘the' litmit of repeatabshty for-the: test method 50 the results should be considered an
indicator only. More testing would be necessary to gain confiderice with a staust cally significant sample size.

Table &: Hardness Measurements on Various:200HP EFI Two-Stroke Engine Components

S S P Hardness Lo o EQ E15 Percent
2.5L 200HP EF Seale | 18860010 18810067 | Difference
Piton Wist P, Gyl 2 T Re 547 X T1%
Piston Crown, Gyl 2 BN 850 590 59%

in addition, the high pressure fuel pumps from both engines were sent to the pump manufacturer for flow testing. There
were no significant differences in pump output between the 2 pumps, and they were within expected flow ranges for end
of life components:
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Additional Testing
4.3L V6 Catalyzed Sterndrive Emissions Comparison

Since the E15 fuel and a catalyzed engine were both readily avallable in the test lab, additional testing was performed
beyond the test program requirements. Emissions tests were performed on EO-EEE fuel and E15 test fusl to determine
any immediate impacts of increased ethanol for this engine family. No durability testing was performed. The 4.3L V@
sterndrive engine (General Motors VB that was adapted and modified for marine use) was equipped with closed-loop
electronic fuel injection and exhaust catalysts. The standard calibration for this engine in Mode 1 operation {rated speed
and power) was such that the engine ran rich of stoichiometric to control exhaust gas temperatures. This is a commoen
engine control approach o protect components during high power operation. For the type of exhaust gas oxygen
sensor used on this engine, rich operation allows Yor no feedback control of the fuel air mixture. As such, the engine ran
open-oop at Mode 1. Alf other modes ran closed-lcop. The & mode HC+NOx and CO emissions totals were lower on
E15 fuel due fo the fact that the engine ran approximately 4.5% leaner on the E15 fuel at Mode 1. The HC+NOx at
Mode 1 changed from 1.18 g/kw-hr on EEE to 1.10 g/w-hr on E15. This small reduction was driven by the reduction of
HC emissions. The NOx emissions increased on E15, but not as much as the HC decreased, yielding an overall lower
fotal. The CO at Mode 1 was reduced from 45.6 ghkw-hr on EEE to 20.8 g/hkw-hr on E15. The reduction of CO was
attributed to the teaner operation at Mode 1. The HC+NOx and CO values for the remainder of the mode points were
essentially the same since the closed loop fuel control allowed the engine to run at the same equivalence ratio. See
Figure 51 for details of the emissions outputs.

The leaner operation at wide open throttle (Mode 1) caused an increase in exhaust gas temperatures when operating on
E15 fuel. The exhaust gas temperature increase across all § cylinders was approximately 20°C. The elevated EGT
during WOT operation could cause valvetrain durability issues. The catalyst temperatures were approximately 32°C
higher at Mode 1 with E15 fuel. This increase in catalyst temperature at WOT would likely cause more rapid
deterioration of the catalyst systern leading to higher exhaust emissions over the lifetime of the engine. The full impact
of E15 on catalyst life would depend on the duty cycle of this engine in actual application. Typical duty cycles of marine
engines include considerable amounts of time at WOT operation {open loop) so the catalyst temperature increass is of
concern.
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4.3L V6 Catalyst Sterndrive Emissions Comparison
EEE vs. E15 Fuels
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Figure 51: Emissions Comparison 4.3L V6 Catalyst Sterndrive, EEE vs, E15

The other aspect that was affected by running E15 on the closed-loop controlled engine was the fusl consumption.
Since the closed-loop control system drove to an equivalence ratio, the fuel flow rate increased fo account for the
differences in fuel chemistry. Table 6 shows the fuel flow measurements by mode point along with the percent
difference in fuel flow between the 2 fuels (positive values mean E15 fuel flow is higher). In closed-loop operation, the
fuel flow increased 5.3% on average on E15 fuel. This increase in fuel flow causes concerns not just in fuel mileage, but
also in useful range of the craft.

Table 6: Fuel Flow Comparison on 4.3L V8 Catalyst Sterndrive, EEE vs. E15

EEE E15
Mode | Fuel Flow] Fuel Flow | Diference

kg/hr kg/hr %

1 46.8 47.0 0.4%

2 242 255 53%

3 13.1 13.7 47%

4 7.1 75 5.2%

5 2.0 2.1 5.9%
Mode 2-4 Average  5.3%
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Summary of Results:

EPA's recent announcement of a paitial waiver approving E15 fuel for-use i 2001 ahd newer cars-and light trucks® will
create an opportunity: for consurners-to' misfuel their miarine ‘engines. This program indicates that misfueling: currently
avallable marine outboard ehgines may catise a variety of issues for outboard engine owners, Thess isstes includsd
driveability. materials: compatibility; increased emissions; and long-term durability, There werg aiso 2 éxamples of how
the ethanol fuel caused an increase in fuel consuimption;

8.9HP Carbureted Four-Stroke:

The E18 engine showed high variability in HC emissions at idle during the emissions tests at the end of the 300 hour
endurance period. Both the EQ control engine and E15 test engine ran leaner at idle and low speed at the end of the
endurance test. When operated on E15 fuel after 300 hours of endurance, the lean cperation at idle coupled with the
additional enleanment from the E15 fuel caused the engine to exhibit misfire and poor run quality (intermittent misfire or
partial combustion events). A misfiring engine would cause customer dissatisfaction due to the inability to idle the
engine properly, excessive shaking, and hesitation or possibly stalfing upon acceleration. As i relates to this study, the
misfire caused an increase in HC emissions at idle. This increase in HC varability at idle caused the average total
HC+NOx to increase from the start to end of endurance, whereas the HC+NOx on EO fuel on both engines showed a
decreasing frend. As expected, the CO emissions were reduced when using E15 fuel due to the leaner operation.

The power and forque output of the E15 engine was higher with E15 fuel than with EC fuel. The power and torque
output of the EQ control engine increased slightly with more endurance time. The power and forgue output of the E15
test engine showed a flat or declining trend with more endurance time.

The end of test inspection showed evidence of elevated temperatures on base engine components due to the lean
running on E15 fuel. There were significantly more carbon deposits on several components of the E15 engine,
indicating that these parts likely had higher metal temperatures during operation. Hardness measurements indicated
that the pistens had higher operating temperatures on the E15 engine. The exhaust gas temperature increased 17°C at
wide open throttle as a result of the leaner operation on E15 fuel.

3J00HP Four-Stroke Supercharged Verado:

Metallurgical analysis showed that the valves developed high cycle fatigue
cracks due to excessive metal temperatures. The majorily of exhaust valves on the E15 engine lost a significant amount
of lash which may have contributed to the cbserved valve fallures. The exhaust gas temperature increased 25-30°C at
wide open throtile due to the lean operation with E15 fuel.

In. addition to the elevated temperatures on the exhaust valves, the pistons showed evidence of higher operating
temperatures. The carbon deposit differences indicated that the E15 engine’s pistons were hotter during operation.

The E15 Verado generated HC+NOx values in excess of the Family Emissions Limit when operated on E15 fuel, but did
not exceed the limit when operated on EEE-EQ. The primary contributor to the increase in exhaust emissions was the
NOx dus fo enleanment caused by the oxygenated fuel. The CO emissions were reduced when using E15 fusl due to
the leaner operation, as expected.

At emissions mode point 3, the lean combustion due to the E15 fuel caused the engine to lose forque oulput due fo
operation significantly leaner than LBT. As a result of the torque loss, the throttle input had to be increased 10% to
maintain the same torque output as on EO-EEE fuel. The change in throttle input caused an increase in fuel flow of
10%. Mode 3 is representative of a typical cruising speed and load. The E15 fuel would cause the fuel consumption fo
be 10% higher at that operating point for a customer,
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200HP EF1 2.5L Two-Stroke:

The 200HP EFI two-stroke engine showed no signs of exhaust emissions deterioration, though the emissions output
after the full endurance testing was not measured due 1o a failure of the E15 engine. The primary driver of the HC+NOx
emissions on this engine family was HC (approximately 98% of the HC+NOx total). As expecied, since the E15 fuel
caused the engine to run lean, the HC emissions were lower, as were the CO emissions.” There was more variability of
HC+NOx observed on the EO engine than the change in emissions on the E15 engine. The deterioration of the CO
ernissions had similar rends between the 2 engines.

The endurance test of the E15 engine was stopped short of the 300 hour targst due to a connecting red bearing failure
on cylinder 3. The root cause of the bearing failure could not be identified.. Moré testing is necessary to understand the
effects of ethanol on two-stroke engine lubrication mechanisms where the ol and fuel move together through the
crankcase. The EO engine completed the entire 300 hours of durability testing.

Other than the bearing failure, the end of test feardown: and inspection did not show any visible significant difference
between the 2 engines. Hardness checks performed on the pistons of both engines indicate that the E15 engine may
have had higher piston temperatures, a concemn on two-stroke engines where higher temperatures could lead o more
power cylinder failures. The exhaust gas temperature increased 15-20°C on average due to the lean operation with £15
fuel.

. 4.3 V6 EFl Four-Stroke Catalyzed Sterndrive

Since E15 fuel was readily available in the test facility and-an engine equipped with exhaust: catalysts was on the
dynamometer, emissions testswere conducted on a 4.3L V8 sterndrive engine. No durability testing was performed. At
rated speed and wide open throtile the exhaust gas temperatures increased by 20°C: on average and the catalyst
temperatures increased by 30°C. This increase in catalyst temperature would likely cause more rapid aging and
deterioration of the catalyst system at WOT.. The overall effect of the increase in: deterioration rate would be duty cycle
_ dependent,. The HC and CQO values decreased at the Mede 1 {rated speed, rated p!
an open loop operating peint, due to leaner.operation with E15 fuel, as expected.

Recommendations:

This test program was limited in scope in terms of operating conditions. - More investigation is necessary to understand
the effects over a broader range of conditions. Ethanol's effects on part load operation, cold start, hot restart/vapor lock,
and overall driveability need to be evaluated. The wide range of technology avaifable for marine engines due to the wide
range of engine size will complicate this issue significantly. Mercury Marine produces engines from 2 5HP-1350HP with
a wide array of technologies ranging from two.stroke. or four-stroke;-carbureted, EF1, o direct. fuet injected; naturally
aspirated, supercharged, or turbocharged; and more.
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June 4, 2013
Chairman Lankford, and Members of the Subcommittee,

On behalf of over half a million members of BoatU.S. (Boat Owners Association of the United
States}, I am submitting written comment to express my serious concerns with the impact that
the Renewable Fuel Standard (RFS) has had, and will have, on boaters through the mandated
use of higher blends of ethanol in our nation’s gasoline supply.

Although the original expressed intent of the RFS was to utilize a suite of different renewable
fuels, only corn-based ethanol has had the infrastructure to produce the volume required to
meet the mandated consumption. Over 87% of the 2012 mandated 15.2 billion gallons was
met with the use of ethanol. Although ethanol blended gasoline at the 10% level has proven to
be a good oxygenate and acceptable fuel for automobiles, it has been a painful transition for
marine engines.

While most BoatU.S. members believe strongly in energy independence and the importance of
renewable fuels in our nation’s fuel sourcing we have many members who have had
significant engine malfunction. However, it is the chemistry of ethanol in particular that has
plagued marine engines. Because ethanol is prone to binding to water molecules, it separates
from the gasoline and sinks to the bottom of marine fuel tanks where the intake lines are
generally located. With engines that don’t get used everyday, and a fuel that attracts water,
phase separation has been a reoccurring theme, resulting in an array of problems and engines
that aren’t reliable.

BoatU.S. has the nation’s largest marine towing fleet for recreational boats that operates 600
towboats in 300 ports on a 24/7 schedule. Recently we asked our towers to share some of
their experiences with ethanol gas at the 10% Ievel. Here are a couple of their responses:

“I would venture to say that maybe 20% of my tows are a result of ethanol fuel problems.
Of the 20% of the ethanol tows probably 25% are urgent because the vessel is drifting out
to sea or in peril with drifting hard aground.”

Dave Hoblin, TowBoatU.S. Old Saybrook, Clinton and Old Lyme, CT

“I had a customer that called thru BeatU.S. Dispatch with reported engine failure. When |
got to the disabled vessel, we cranked the engine but it won't start. It appeared to

be starving for fuel. I then pulled the fuel/water separator and poured the contents into a
glass jar I always carry. It was clearly a case of Phase Separation with the ethanol/water
on the bottom and the remaining fuel on top. I then towed the customer back to his Home
Port and advised him to have his fuel tank pumped out. I've seen this many times over the
past couple of years. In this case the customer broke down in the middle of the shipping
channel.”

Capt. Rich Busillo, TowBoatU.S. Delaware River Tow LLC, Philadelphia, PA
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The boater’s concerns are exponentially magnified with the possibility of 15% ethanol fuel
(E15) blends, currently being implemented as a solution to the impending “blend wall.”

e Current marine engines are not built to run on more than 10% ethanol. There is nota
single marine engine warranty that covers the use of gasoline containing more
than 10% ethanol. The failure of an automobile engine, although possibly dangerous,
cannot compare to that of being stuck, alone at sea, or running through an inlet or
channel and suddenty losing all power. This fuel issue could quickly become a matter
of human safety.

* Ina 2010 study conducted by the National Renewable Fuel Laboratory and the
U.S. Department of Energy, four new marine engines were tested on E15 and E-
free gasoline. These engines ranged from a $24,000 300HP to a $2600 9.9HP and
included both inboard and outboard engines. All four engines operated incorrectly
in some way on E15. Three of the engines suffered degraded emission results so that
over the life of the engine, they would not meet California or Federal emission
standards. Two of the engines had severe mechanical damage and one could not
complete the test due to multiple valve failure.

* While some marinas are able to get ethanol-free fuel, many recreational boaters fill up
their boats at roadside gas stations where the fuel is cheaper. In a poll of our members,
over 58 percent fill up at a roadside gas station. Although EPA has prohibited the use of
higher blends in boats, at the gas station different blends will dispense from the same
hose, creating a distinct possibility at every fueling of putting the wrong fuel into a boat
or a truck. As higher blends of ethanol fuel come into the local gas station, we
expect boat owners will start unknowingly misfueling their trailer boats, and
potentially their legacy tow vehicles as well.

We strongly believe that the EPA has a responsibility to ensure that the fuels in the
marketplace - those now mandated through the RFS - are safe for the consumer and will not
damage vital consumer goods. In fact, this concept is reiterated in the first part of the EPA
Mission statement:

“EPA's purpose is to ensure that:

all Americans are protected from significant risks to human health and the environment
where they live, learn and work....

In a letter written to EPA Administrator Lisa Jackson in August 2012, twenty-five U.S. Senators
reminded the EPA that the Energy Independence and Security Act (EISA) which included the
RFS, purposely contained “safety valves” that enabled the agency to adjust the RFS. These
“safety valves” or waivers have already been used by the EPA in 2011 and 2012 to reduce RFS
mandate levels on cellulosic biofuels - by 97%! Clearly EPA has a tool to use to adjust the RFS
when real world factors indicate a need for it.

In the long term we ask the EPA to reevaluate the practicality of the RFS mandates
while gasoline usage drops nationwide, and there is less fuel to blend with ethanol.
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Today we ask that the EPA use their “safety valve” or waiver authority to fulfill their
responsibility to the United States citizen and consumer, by reducing the RFS mandate
of 13.8 billion gallons of ethanol for 2013. Reducing the mandate will prevent the
artificial stimulation and promotion of 15% ethanol fuel - a fuel that is poison to all
existing boat engines.

Thank you for allowing BoatU.S. the opportunity to weigh in on such an important issue. {
have attached both the NREL Study and the U.S. Coast Guard Report to Congress which
support the statistics illustrated in these comments. Please do not hesitate to contact me at
mpodlich@boatus.com or 703-461-2878 ext. 3201 if | can provide further comment or
background material.

National Renewable Energy Laboratory Study - High Ethanol Fuel Endurance:

A Study of the Effects of Running Gasoline with 15% Ethanol Concentration in Current Production
Qutboard Four-Stroke Engines and Conventional Two-Stroke Qutboard Marine Engines - June 16,
2010 - June 30, 2011

David Hilbert

U.S. Coast Guard Report to Congress: Survey of Published Data and Reports on Blended Fuels
in Marine Applications, January 12, 2012, )
http://www.nmma.org/assets/cabinets /Cabinet213 /USCGSurveyReportonBlendedFuels.pdf
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3 Robert L. Greco, i
l ] Group Director: Downstream and industry Operations.

1220 L Street, NW
Washington, DC 200054070

USA

Telephone 202-682-8167
Fax 202-682-8051
Email greco@api.ong
www,api.org

May 15, 2013

The Honorable David Vitter

Ranking Member

U.8. Senate Committee on Environment and Public Works
Minority Office

458 Dirksen Senate Office Building

Washington, DC 20510-6175

Dear Ranking Member Vitter:

The American Petroleum Institute (API) would like to correct the inaccurate and misleading statements
about the research being conducted by the Coordinating Research Council (CRC) that were made by
Ms. Gina McCarthy in her response to a question you submitted as part of her Senate Environment and
Public Works Committee confirmation hearing for EPA Administrator. Your question, which follows,
was about EPA’s 2010 and 2011 approvals of E15 in 2001 and newer vehicles:

Question: Was EPA aware of ongoing CRC testing on engine durability, fuel pumps and
other engine components? Why not wait until that test was complete before making a
decision? Because in the aftermath it looks like the decision was, at best, premature. The
CRC data shows millions of approved vehicles are in danger of engine damage.

Response: EPA has reviewed the limited portions of the CRC test program made available to
the public. Unfortunately, complete information on the testing program has not been made
available to the government, and the CRC expressly denied EPA or the Department of Energy
(DOE) aroleinthe test prcgram As DOE has hlghhghted repeatedly (see for example here

extogeneration-auto) the CRC E15 test programs have a number of significant scientific
shortcomings, including failure to test components or vehicles on E0 and E10 to provide
information on typical failure rates for baseline fuels.

Let me address the most egregious of her statements first, that "the CRC expressly denied EPA or the

Department of Energy (DOE) a role in the test program”. As explained below, the record shows that

before and during the CRC mid-leve! ethanol! blends research program EPA and DOE played significant

roles, either directly or through the U.S. nationa! laboratories (e.g., National Renewable Energy

Laboratory (NREL)):

«  First, at a June 2008 meeting with auto and oil industry stakeholders, Karl Simon of the EPA

Office of Transportation and Air Quality (OTAQ), presented EPA’s recommendations on the
testing that needed to be done on ethanoi blends like E15 in order for EPA to approve a waiver.

An squal appartunity employer
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Attachment 1 contains the summary slide from that presentation with EPA’s requirements.
Because of the significant expansion of the renewable fuels mandates under the Energy
Independence and Security Act (EISA) in 2007, auto and oil industry stakeholders wanted to
know EPA’s requirements before undertaking a mid-leve! ethanol blends research program. As
shown in Attachment 1, EPA’s requirements went beyond emissions and catalyst testing and
included durability, materials compatibility, and operability issues. Shortly after the June 2008
meeting, the Mid-Level Ethanol Blends Research Coordination Group (Coordination Group) was
formed to facilitate sharing of research plans and results among government (EPA, DOE,
national labs, CARB, states, etc.) and industry stakeholders {CRC, auto assaciations, oil
associations, ethanol associations, non-road equipment associations, etc.). The mission of the
Coordination Group was to ensure data generation sufficient to allow EPA to determine if a
substantially similar petition waiver can be granted on the use of ethano! blends above 10
percent by volume. The Coordination Group held seven additional meetings from 2008 to 2010
with the active participation of DOE and EPA staff and US government national lab staff (NREL
actually hosted the January 28, 2009 meeting). Attachment 2 lists EPA, DOE, and U.S.
government national lab attendees at Coordination Group meetings.

Second, as CRC undertook its research, EPA and DOE were kept apprised of research plans
and results as they became available. In fact, National Renewable Energy Laboratory staff
were active participants on CRC groups doing mid-leve! ethanol blends research and helped to
write final reports.  Attachment 3 shows examples of pages from CRC reports which contain a
listing of participants with the NREL staff highlighted in yeliow. Attachment 4 contains emails
from CRC to DOE and EPA staff informing them of the availability of CRC research reports as
they became available.

Finaily, | want to correct assertions made by Ms. McCarthy about the nature of the CRC test resuits
where she used DOE's comments as her basis. API's strong rebuttals to DOE’s comments can be
found in Attachment §. But let me address a few key items:

*

DOE and EPA comments about EC and E10 baseline testing in the CRC test programs are
highly misleading. EO was tested whenever a response was seen from higher level ethanol
blends and E10 was tested when deemed appropriate by the automotive engineers who sit on
CRC committees and designed the test programs. CRC is a research organization that has
been conducting research on fuels, engines and vehicles for more than 70 years. The CRC
tests are developed and managed by the same company automotive engineers who design and
build cars. We have great confidence in the ability of the automotive and fuels experts who sit
on CRC committees to conduct well-conceived and thorough technical investigations of
consumer acceptance and vehicle safety-related issues associated with the use of mid-level
ethanol blends in vehicles operated by our mutual customers.

in fact, CRC baseline testing is consistent with EPA’s. EPA granted its second waiver with no
E10 testing whatsoever, and in their first waiver decision stated that £0 was the reference fuel.
As noted above, in a June 2008 presentation to stakeholders, EPA outlined for industry the
testing it anticipated would be needed for a waiver to be approved. EPA’s requirements at the
time were consistent with CRC's comprehensive test plans, which include engine durability and
materials compatibility testing. EPA did not follow through on its own recommended broader
suite of testing, but instead relied almost entirely on DOE’s catalyst durability test project. EPA
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improperly used the DOE catalyst program to evaluate engine durability, materials compatibility
and consumer acceptance and vehicle safety issues, which were outside the scope of the DOE
catalyst study. And DOE/EPA’s decision to use the catalyst study for these parameters was not
even a well-thought-out or statistically designed process. it was a last-minute DOE decision
made by then DOE Secretary Chu to tear down and inspect engines when the catalyst testing
was almost completed and after he realized DOE/EPA would not have any key materials
compatibility and component durability testing in time for a 2010 approval. And the only engines
that were torn down were tested on E15 and EO, clearly demonstrating that the DOE and EPA
are uninterested in E10 test results.

In fact, DOE staff and CRC committee members were having discussions about DOE funding
parts of the CRC research program until Secretary Chu came up with the piggy-back idea, not
because it was the best scientific approach, but because it would get DOE/EPA to the finish line
before October 2010. DOE's piggy-back testing was the complete opposite of the CRC
approach where autornotive engineers designed the studies with detailed and scientifically
sound methodologies and plans from start {o finish. The CRC testing procedures were based
on existing protocols that are widely used in the automotive industry to evaluate engine
durability and fuel systems durability to predict product life. Many of the vehicles operated on
E15 using these procedures with no problems, but others did not. This in itself shows that CRC
used the proper test tools.

The key objective for the oil and the auto industries in undertaking the comprehensive CRC mid-level
ethanol blends research program was to ensure that the safety and performance of our mutual
customers’ vehicles are not compromised or otherwise adversely affected by E15. CRC met those
goals — EPA and DOE did not.

Thank you for this opportunity to set the record straight.

Sincerely,

Lt o 5

Robert L. Greco, Hll
Group Director: Downstream and Industry Operations

cc: U.S. Senate Committee on Environment and Public Works Members
Attachments

APl is a national trade association that represents all segments of America’s technology-driven oil and
natural gas industry. its more than 500 members — including large integrated companies, exploration and
production, refining, marketing, pipefine, and marine businesses, and service and supply firms - provide
most of the nation’s energy. The industry also supports 9.2 million U.S. jobs and 7.7 percent of the U.S.
economy, delivers $86 million a day in revenue o our government, and, since 2000, has invested over $2
tritlion in U.S. capital projects to advance all forms of energy, including altematives.
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INTERMEDIATE-LEVEL ETHANOL
BLENDS ENGINE DURABILITY STUDY

April 2012

=

COORDINATING RESEARCH COUNCIL, INC.
3650 MANSELL ROAD-SUITE 140-ALPHARETTA, GA 30022
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LEGAL NOTICE

This report was prepared by FEV, Inc. as an account of work sponsored by the
Coordinating Research Council (CRC). Neither the CRC, members of the CRC,
FEV Inc., nor any person acting on their behalf: (1) makes any warranty, express
or implied, with respect to the use of any information, apparatus, method, or
process disclosed in this report, or (2) assumes any liabilities with respect to use of,
inability to use, or damages resulting from the use or inability to use, any
information, apparatus, method, or process disclosed in this report.

CRC Project CM-136-09-1B Panel Members

B. Alexander, BP

J. Axelrod, ExxonMobil
W. Clark, NREL

F. Cornforth, Phillips 66
K. Eng, Shell

K. Freund, Volkswagen
J. Frusti, Chrysler

L. Gibbs, Consultant

M. Herr, Ford

J. Horn, Chevron

J. Jetter, Honda

C. Jones, General Mofors
T. King, Chrysler

H. Kieeberg, FEV

K. Knoll, NREL

D. Lancaster, General Motors
D. Lax, API

FEV

M. Leister, Marathon Petroleum
$. Lindholm, Shell

T. McMahon, Chrysler

M. Miller, Sunoco

K. Mitchell,Shelt

J. Mount, ConocoPhiilips

D. Patterson, Mitsubishi

€. Richardson, Ford

A. Schuettenberg, ConocoPhillips
J. Simnick, BP

W. Studzinski, General Motors
J. Szewczyk, Chryster

M. Valentine, Toyota

M. Watkins, ExxonMobil

L. Webster, Nissan

A. Williams, NREL

J. Wiltiams, APi
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CRC REPORT NO. 662

DURABILITY OF AUTOMOTIVE
FUEL SYSTEM COMPONENTS
EXPOSED TO E20

Coordinating Research Council
CRC Contract No. AVFL-15

National Renewable Energy Laboratory
NREL Task Order No. KZCI-8-77444-01

CRC AVFL-15 Project Panel
December 2011

&

COORDINATING RESEARCH COUNCIL, INC.
3650 Mansell Road, Suite 140, Alpharetta, GA 30022
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Disclaimers

The Coordinating Research Council, Inc. (CRC) is a non-profit corporation supported by the petroleum
and automotive equipment industries. CRC operates through the committees made up of technical
experts from industry and government who voluntarily participate. The four main areas of research
within CRC are: air pollution (atmospheric and engincering studies); aviation fuels, lubricants, and
equipment performance, heavy-duty vehicle fuels, lubricants, and equipment performance (e.g., diesel
trucks); and light-duty vehicle fuels, lubricants, and equipment performance (e.g., passenger cars).
CRC’s function is to provide the mechanism for joint research conducted by the two industries that will
help in determining the optimum combination of petroleum products and automotive equipment. CRC’s
work is limited to research that is mutually beneficial to the two industries involved, and all information
is available to the public.

CRC makes no warranty expressed or implied on the application of information contained in this report.
In formulating and approving reports, the appropriate committee of the Coordinating Research Council,
Inc. has not investigated or considered patents which may apply to the subject matter. Prospective users
of the report are responsible for protecting themselves against Hability for infringement of patents.

This report was prepared as an account of work sponsored by an agency of the United States government.
Neither the United States government nor any agency thereof, nor any of their employees, makes any
warranty, express or implied, or assumes any legal liability or responsibility for the accuracy,
completeness, or usefulness of any information, apparatus, product, or process disclosed, or represents
that its use would not infringe privately owned rights. Reference herein to any specific commercial
product, process, or service by trade name, trademark, manufacturer, or otherwise does not necessarily
constitute or imply its endorsement, recommendation, or favoring by the United States government or any
agency thereof. The views and opinions of authors expressed herein do not necessarily state or reflect
those of the United States government or any agency thereof.
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Attachment 4
Brent Bailey
From: Brent Batley
Sent: Thursday, August 30, 2012 4:04 PM
To: ‘patrick.davis@ee.doe.gov'; 'Stork, Keviny'; Steve Przesmitzki
{Steven.Przesmitzki@ee.doe.gov); West, Brian
Ce: Chris Tennant; Jan Tucker; West, Brian .
Subject: FW: CRC Performance Committee - Gasoline Deposit meeting - Report on CRC Engine
Durabiiity study (CM-136-08-1B)
Attachments: CRC Schedule - October 3 2012.dog; Return Form - Ocfober 3 2012.doc

Dear Pat, Kevin, and Steve,

See the message below and attachments from jan Tucker. You are invited to attend this special meeting in Chicago
where the recent CRC Engine Durability Study will be discussed. Kristy Moore of RFA and Shon Van Hulzen of Growth
will be in attendance. Please let Jan know if you plan to attend. You may also designate someone from one of the labs
or other DOE staff to attend on your behalf. | would be pleased to arrange a separate meeting with you in Chicago if
there is interest in other discussions.

Regards,
Brent

To the Members of the
CRC Performance Committee

During the PC Gasoline Deposit meeting in Chicago on October 3 at 1:45 pm, there will be a report on the CRC
Engine Durability study {CM-136-09-1B). This portion of the meeting will address any questions or comments
on the project. Members of DOE and other outside agencies will be invited to attend this session of the
committee meeting.

Attached is the full schedule with return form. If you plan to attend and have not returned the form, please
do so as soon as possible so | can make proper meeting arrangements with the hotel.

Regards,

Jan Tucker

CRC Correspondence fnot for public dishibution)
COORDINATING RESEARCH COUNCIL., INC.
3650 MANSELL ROAD, SUITE 140

ALPHARETTA, GA 30022

TEL: G78/7950506 100 FAX: 878/795.0509

YW CRCADORG
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Brent Bailey

From: Brent Balley

Sent: Thursday, May 10, 2012 8:19 AM
To: Koupal, John

Ce: Paul Machiele; Chris Tennant
Subject: CRC Report No. CM-136-09-1b
John,

Just left voice message for you on this topic. Per previous agreement, we want to give you and Paul a heads up on any
significant developments at CRC on mid-level blends. We will be posting a new final report on Engine Durability of
E15/E20 blends in LDVs on May 16. CRC does not do press events, but there will be an industry press event in
connection with the release of this report on that day. Please call me if you have any questions or would fike to discuss.
Best regards,

Brent

Brent K. Bailey. Executive Director

CRC Comespondence {not for public distibution}
COORDINATING RESEARCH COUNCIL, INC,
3650 MANSELL ROAD, SUITE 140

A GA 30022
TEL: 678/795-0508 X107  FAX: 678/795-050¢
WWW.LICHO.OrG
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From:
Sent:
To:

Ce:
Subject:

Jane Beck

Wednesday, January 30, 2013 10:45 AM

Rose, Ken; Williams, Jim ; Cannella, Bilf; DiCicco, Dominic ; Dolch, Johanna; Eng, King ;
Foster, Mike; Gunter, Garry; Jetter, Jeff; Johnson, Stuart; Jorgensen, Scott; Lax, David ;
Natarajan, Mani; Patterson, David ; Sigelko, Jenny; Teets, Michael; Valentine, Marie;
Webster, Leah; Woebkenberg, Bill; Wrigley, Krystal; Clark, Wendy; Fairbridge, Craig; Graves,
Ronaid L. ; Kubsh, Joe; Mabuto!, Andy; McCormick, Robert; Mueller, Chuck; Siuder, Scott ;
Sith, Dennis A.; Stork, Kevin ; Thornton, Matthew; Wagner, Robert; Zigler, Brad; Reed,
Bowu

Brent Bailey; Chris Tennant

CRC Project AVFL-15a Final Report

Dear Members of the AVFL Committee, the AVFL Working Group, and Mailing List:

The final report for CRC Project AVFL-15a, "Durability of Fuel Pumps and Fuel Level Senders in Neat and Aggressive
E15," by the AVFL-15a Project Pane! members, January 2013, has been posted on the CRC website at www.creao.org.

Regards,
Jane

Jane Beck

CRC Comespondence jnot for public disiibufion)
COORDINATING RESEARCH COUNCIL, INC.

3650 MANSELL ROAD, SUITE 140
ALPHARETTA, GA 30022

TEL: 676/705-0506 x101  FAX: 576/795-0508

Ibeck@croso.org
WWW.CRCAQ.ORG
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Attachment 5

Study: E15 Could Put Some Engines at Risk

hitp:/fensrevtomorrow orp/blog/study-e15-could-put-some-engines-at-risk/#t/type/all

by Bob Greco
May. 18,2012

More on the potential risk to America’s car and truck fleet posed by E15 — gasoline containing
15 percent ethanol that has EPA approval: Just-released research indicates that more than 5
million existing cars and light trucks, which EPA says are OK for E15 use, could develop engine
problems as a result.

Why this discrepancy? The Coordinating Research Council (CRC), a non-profit entity supported
by the automotive and oil and petroleum industries, tested the durability of engines using fests
that have been conducted for more than a decade to determine how well engines would hold up
with a new fuel.

On the other hand, the Department of Energy (DOE) and EPA tested the catalyst system and then
used the results of those tests to say the engine would be fine. It’s a bit like taking a reading test
to determine whether your heart is healthy.

A key finding in the CRC study:

e Of eight different tested engine types, one had a design that was (in retrospect}
inappropriate for the test cycle, two failed on E20 (20 percent ethanol) and E15, and five
passed on E20 and by assumption E15 and EO {gasoline with zero ethanol content). The
two engine types that failed E15 testing successfully completed reference testing on EO.

e The majority of the failures can be linked to issues with valve seats, either related to
material or wear/deformation.

There are at least 5 million known engines on the road today with the same or similar
characteristics to the two engines that failed on E20 and E15. Because testing was doneononly a
small proportion of the light-duty engine types currently in use, the number of at-risk engines
probably is higher,

API President and CEO Jack Gerard, during a conference call with reporters this week:

“EPA’s decisions in 2010 and 2011 approving E15 ethanol-gasoline blends for most American
vehicles were premature and Irresponsible. ... Worse, as API noted in its press briefing two
weeks ago, it approved the fuel even though government labs had raised red flags about the
compatibility of E15 with much of the dispensing and storage infrastructure at our nation’s gas
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stations. ... Not all vehicles in the CRC tests showed engine damage, but engine types that did
are found in millions of cars and light duty trucks now on America’s roads.”

Mike Stanton, president and CEO of Global Automakers:

"We can build the cars for the fuels, but the EPA made this retroactive to 2001 and that is the
problem. ... Our goal is to ensure that new alternative fuels are not placed into retail until it has
been proven they are safe and do not cause harm to vehicles, consumers, or the environment. The
EPA should have waited until all the studies on the potential impacts of E15 on the current fleet
were completed.”

Mitch Bainwol, president and CEO of the Alliance of Automobile Manufacturers:

“The study... indicates the risk for consumers is profound, with clear environmental, safety, fuel
efficiency and financial implications. Cars were not built for E15. It’s that simple — and now we
have material evidence that validates our concerns.”

Not surprisingly, the CRC study doesn’t sit well with some folks. A DOE blog criticized the
CRC study’s methodology rather than focusing on the identified risks and concerns for
consumers.

First, DOE seems to think that it has more expertise than the car designers and manufacturers
who conducted the CRC tests. CRC has been doing work of this kind for more than 70 years,
often with DOE’s funding. Even more interesting: Through the National Renewable Energy
Laboratory, DOE was an active participant in the technical oversight panel for the CRC study
throughout its duration and at no point raised any concerns. Other points:

« Valvetrain-type engines that were tested were selected from among popular 2001-2009
models, not cherry-picked for failure. Indeed, five of the engines that were tested passed
the E20 test. If someone was trying to pick engines that would fail testing they did a
pretty poor job of it.

« The engine pass/fail determination was made after engine teardown and analysis. The use
of the 10 percent cylinder leakage criterion to determine whether there may be engine
distress is a well-established and accepted industry standard used in engine development
and was used as a signal that teardown was required. The CRC study indicated use of
E15 would damage the valves in some engines, leading to cylinder leakage, loss of
compression and power.

« Nobody should be all that surprised that DOE found no discernible impact of E15 based
on teardown inspections of engines used in its catalyst durability study. After all, its study
was just that — an evaluation of the effects of higher levels of ethanol on a catalyst (i.e.,
the catalytic converter). It was never designed to specifically assess the stresses of mid-
level ethanol blends on an engine. For DOE and others to draw conclusions about the
effect of ethanol on an engine based on a test designed for a catalyst evaluation is not
only scientifically unsound, it is just plain wrong.

See a more detailed rebuttal of DOE’s comments, here. (See attached),
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E15 is a perfect example of why the Renewable Fuels Standard is becoming unrealistic and
unworkable. EPA made a rushed and premature decision to meet a political deadline in the fall of
2010. The CRC research shows that EPA didn’t do its homework and is willing to put the
consumer’s vehicle at risk. EPA needs to base its decision on sound science, not political goals.
The auto and oil industries conducted a scientifically sound and robust study, and the results
from the CRC study should be concerning.

Gerard:

“The value of these vehicles along with the value of vulnerable gasoline dispensing equipment at
the nation’s 157,000 gasoline service stations could run into many billions of dollars. EPA’s
waivers put these investments at risk. The result could be more vehicle repairs for consumers and
upward pressure on gasoline prices. ... This is breakthrough research that should’ve been done
by EPA. ... Our data needs to be looked at.”
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Detailed Rebuttal of Critiques of the CRC Mid-Leve! Ethanol Biends Engine Durability Study

Background

DOE in its critique, rather conveniently neglects to mention that, through the National
Renewable Energy Laboratory (NREL), {a DOE contractor,} it was an active participant in the
technical oversight panel for the CRC engine durability study throughout the duration of the
program. At no point did NREL object to the tests, test cycles or the test procedures.

DOE seems to think that it has more expertise than the car designers and manufacturers who
designed and conducted the CRC tests. CRC has been doing work of this kind for over 70 years,
often with DOE’s funding. It is interesting that DOE now feels the need to critique this
particular study.

There is ample evidence that in the end, DOE’s and EPA’s testing and timing was driven more by
the political time clock rather than a desire for a comprehensive test program:

o]

[e]

Initially, in a June 2008 presentation, EPA outlined for industry the testing it anticipated
would be needed for a waiver to be approved. EPA’s requirements at the time were
consistent with the auto and oil industry’s comprehensive test plans. EPA did not follow
through on its own recommended broader suite of testing, but instead relied almost
entirely on DOE’s catalyst durability test project. EPA has not offered an explanation for
the change.

DOE initially contemplated co-funding this CRC study, but then changed their funding
plans and decided to instead fund a tear down of the engines used in their catalyst
program knowing ful! well their approach would not reveal anything because the study
tested the catalyst, not the engine. This allowed EPA to do some hand waving at the
end of the catalyst test and to say they also looked at engine durability and materials
compatibility.

DOE made the political decision to inspect “critical engine parts” more than a year after
the catalyst testing had already started. EPA and DOE realized that they were missing
critical engine durability and materials compatibility data needed to approve a waiver,
so instead of running meaningful tests to evaluate these parameters, they piggy-backed
onto the catalyst study which was almost near completion. This is the complete
opposite of the CRC project where automotive engineers designed the study with
detailed and scientifically sound methodologies and plans from start to finish.

The driver in all of this was EPA’s desire to make an October 2010 approval
announcement. DOE’s withdrawal of funding for CRC had nothing to do with test cycles
and engine selection for the CRC project and everything to do about getting to the finish
line before October 2010.

Coincidentally, mid-term elections were held November 2, 2010.

Also, DOE looked for ways to accelerate the catalyst study since testing on one of the vehicles
had been delayed. DOE changed the way the test was being run to accumulate miles more
quickly so that the delayed vehicle could catch up with the rest.  Auto and oil industry
representatives strongly disagreed with this approach since this in effect made this one vehicle’s
test different from the other vehicles.
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Rebuttal of specific critiques:

EOQ Testing
It was unnecessary to test more than three engines on E0. The auto and oil industries do not believe in

wasting resources on unnecessary tests. The fact that the test cycle was able to pass or fail the seven
other engine models means we had a good test tool. The engineers who designed the engine that failed
on all three fuels explained what happened during this testing — mainly that for this particular engine
the test cycle did not cause the valves to rotate which resuited in abnormal wear for all three

fuels. Even so, the EQ failure was less severe than E20 or E15.

E10 Testing

DOE complained that there was no E10 testing. This allegation is akin to “the pot calling the kettle
black.” Curiously, DOE fails to mention that, in its own evaluations of mid-level blends on marine
engines, light-duty vehicle evaporative emissions testing, and teardown analyses of engines used in
catalyst durability testing, E10 was not used as a control. These tests compared EC with either E15 or
E20. In its catalyst durability testing of Tier 2 vehicles DOE tested 19 vehicles on EQ and E15 but only 5 on
E10. DOE chose to not tear down any of the vehicles tested on E10. In support of its initial E15 waiver
decision, EPA prepared a Technical Memorandum which analyzed the DOE data and stated that “...since
the waiver request Is for E15, this analysis focuses on those vehicles that were aged on E15 compared to
those vehicles that were aged on E0.” DOE'’s testing in support of EPA’s waiver of NLEV and Tier 1
emissions vehicles included not one E10 test. The fuels selected and tested in the CRC engine durability
program are fully aligned with both the DOE and EPA work referenced above. The use of EG and E15 in
the CRC study avoids ambiguity as to the source of any effects that may be observed.

Engine Durability Test Cycles

Engine durability tests by definition stress the engine, unlike DOE’s catalyst test ~ which stressed the
catalyst and nothing else. We all know that when doctors test the durability of the human engine (i.e.,
our hearts), they put us on a treadmili and keep cranking it up. They and their patients are not just
satisfied with a leisurely walk in the park type-test. The test cycle employed by CRC is a standard engine
durability test cycle that has been in use for many years. The only modification made to it for this study
was to limit the maximum engine speed to 3500 RPM. This modification was made to reduce the test
severity, making it more likely that engines would compiete the test without experiencing failures
unrelated to the test objective, i.e., evaluating the effect of E15 on engine durability. Consumers should
trust automotive engineers on this topic more than government regulators. EPA is the expert on
devising regulations -- that is what they do. The automakers develop and build engines and emissions
control systems -- that is what they do. We have great confidence in our scientific experts who design
engines, emissions control systems and fuels.

Engine Pass/Failure Determination

The engine pass/fail determination was made after engine teardown and analysis. The 10 percent
cylinder leakage criterion was used to determine whether there was engine distress and was used as 2
signal that teardown was required. The use of a 10% leakdown criterion is far from arbitrary. 1tis an



243

accepted and standard industry practice/criterion for determining engine distress. Engines that
exceeded the 10% leak down criterion in the CRC study were further examined by teardown. The failure
was determined by inspection during engine teardown, this evaluation method has been used in the
automotive industry for over 100 years. In fact, 3 engines exceeded the 10% leakdown criterion, but
were deemed to pass after engine inspections and detailed review of the data.

The investigators in the CRC study evaluated the performance of several different compression and
leakdown gauges and ultimately used one tool which provided extremely repeatable measurements
{within +/- 1%} — much smalier than the range reported in the DOE program. in addition, the fact that
DOE concluded that engine leakdown is “not a reliable indicator of vehicle performance” is not
surprising given that the test cycle on which they base their allegation is itself not a reliable measure of
changes in engine durability. In contrast to the driving cycle evaluated in the DOE study, the test cycle
used by CRC produced dramatic and easily measurable changes so it provided an excellent basis for
assessing engine durability.

Test Engine Selection

The real point to be made here is that all of the engines tested by CRC are engines that were waived by
EPA and are expected by the general public not to have issues with the new fuel, E15. Rtistrue thata
couple of the engines tested by CRC were subject to recalls by the National Highway Traffic Safety
Administration {NHTSA). However, none of these recalls were for engine-related issues associated with
operation on EO and E10. It also is worth noting that 25 of the 27 vehicle models which DOE had used in
its catalyst durability test program were subject to a NHTSA recali of some kind.

ressive Ethanol

Some who are not experts at fuels or vehicles have claimed that CRC used “aggressive ethanol” or
“illegal fuels” in this study. That assertion is blatantly false. The ethanol used in this test program was
not an “aggressive ethanol”. it exceeded ASTM specifications, was made by an RFA member, and was
representative of what can be found in the market place.

Usefulness of the CRC Study

The CRC study is the only real engine durability of its kind. The 240 million drivers of vehicles in the US
need DOE, EPA and other government agencies to take responsible actions when it comes to regulating
their fuels and vehicles.
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The Navy's Great Green Fleet
Strikes Back

ABOARD THE USS NIMITZ - Asa
Royal Australian Navy helicopter
lands on the deck of the USS Nimitz
on Wednésday, two American
destroyers, a ¢ruiser and a fuel ship
are steaming alongside the aircraft
carrier some 100 miles north of
Oahii. The ships in the carrier strike
group and the 71 aireraft on the deck
of the Nimitz, including fighter jets,
helicopters and transports, are all
running on a 50-50 mix of petrolenm and biofuel derived from algae and used
cooking oil. In fact, the Aussie Sikorsky Seahawk is the only military machine
exceptthe nuclear-fueled Nimitz not powered by biofuels.

But as Rear Admiral Tim Barrett of the Royal Australian Navy greets U.S.
Navy Secretary Ray Mabus, deck workers run a fuel line to the helicopter and
began pumping the biofuel blend produced by Solazyme and Dynamic into the
Seahawk: Minutes later, Barrett and Mabus sign a statement of cooperation
pledging the two nation’s navies to collaborate on biofuels research and
deploymient.

“This is not just an American project,” says Mabus. “It involves allies, it
involves countries just as concerned as we are about energy independence
and energy security.”

With Cengressional Republicans moving to derail Mabus’ plan to obtain 50%
of the Navy’s energy from renewable sources by 2020 as a biofuels folly, the
Navy struck back Wednesday with display of force in the first demonstration
of its Great Green Fleet during the biannual Rim of the Pacific exercise
involving 22 nations.

o

“This is very mauch an historic moment,” says Vice Admiral Philip Cullom, the
deputy chief of naval operations for fleet readiness and logistics, told a group
of journalists brought aboard the Nimitz on the first biofueled transport
plane, a C-2 Greyhound, to land on an aircraft carrier. “We're moving forward
and we're not going to let up. We can’t do nothing, Let’s do this.”

Says Richard Kamin, a civilian Navy employee who led the effort to certify
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biofuels for military use: “We're done testing. This is the first time biofuels are
being used in actual operations.”

The Navy aims to deploy a permanent green strike force in 2016.

As Mabus, top Navy brass and representatives from the airline and biofuels
industries watched from a balcony above the flight deck, six biofueled F/A-18
Hornets sereamed off the Nimitz on a sortie and conducted an in-fight
refueling demo. Earlier, a biotueled E-2C Hawkeye, part of the Nimitz’s
Carrier Airborne Early Warning Squadron, launched to monitor air traffic as
biofueled helicopters shuttled Navy officers to other ships in the fleet.

“The military has done a lot of things that starts a tidal wave throughout our
culture and I think this is one of those things,” says Lt. Commander Jason
Fox, 35, a Hawkeye pilot.

The 900,000 gallons of the biofuel blend used during the Great Green Fleet
demo cost about $13 million — four times that cost of petroleum. That has
outraged some Congressional Republicans along with a few Democrats and
subcommittees in the House and Senate have voted to bar the Navy from
buying any fuel that costs more than oil. That would sink the Great Green
Fleet as biofuels are unlikely to go into mass production and become cost
competitive without a market that would be created by the military or
industries like aviation.

But whether the nascent biofuels industry can scale up to provide the nearly
340 million gallons of fuel the Navy needs annually at a price it can afford is
the big unknown.

“H you look at the reasons we're
doing it, we’re not doing it to be
faddish, we're not doing it to be
green, we're not doing it for any other
reason except it takes care of a
military vulnerability that we have,”
Mabus says at a news conference in
the Nimitz’s hanger, noting that the
Navy got stuck with a billion-dollar
bill in May because of rising oil

prices. “We simply have to figure out
a way to get American made homegrown fuel that is stable in price, that is
competitive with oil that we can use to compete with oil. If we don’t we're still
too vulnerable.”

Mabus notes that biofuel prices have fallen dramatically since the Navy began
the renewable energy program in 2009. But he says, “We're not going to buy
large amounts of any kind of fuel until it’s cost competitive.”

A fighter jet screamed by and interrupted Mabus’ speech.
“You just heard biofuels,” he says.

Below is video I shot of a biofueled F/A-18 fighter taking off from the Nimitz.

O



