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(1)

AMERICA’S ENERGY FUTURE:
BOLD IDEAS, PRACTICAL SOLUTIONS

TUESDAY, FEBRUARY 27, 2007

U.S. SENATE,
COMMITTEE ON FINANCE,

Washington, DC.
The hearing was convened, pursuant to notice, at 10:05 a.m., in

room SD–215, Dirksen Senate Office Building, Hon. Max Baucus
(chairman of the committee) presiding.

Present: Senators Rockefeller, Bingaman, Stabenow, Salazar,
Grassley, Snowe, Thomas, and Bunning.

OPENING STATEMENT OF HON. MAX BAUCUS, A U.S. SENATOR
FROM MONTANA, CHAIRMAN, COMMITTEE ON FINANCE

The CHAIRMAN. The hearing will come to order.
In the beginning, God began with energy. God said, ‘‘Let there

be light,’’ and there was light. We need to begin to think much
more about energy because, when we flip on the switch, we still
want the sentence to end ‘‘and there was light.’’

America is too dependent on unstable foreign energy sources.
Our energy needs are as ubiquitous as the light of day, so disrup-
tion of our energy sources could have devastating effects on our
economy. Energy security, thus, affects our National security.

So America has a big energy problem, but America finds solu-
tions to big problems. Led by FDR in the 1930s and 1940s, we beat
Hitler to the first nuclear bomb by instituting the Manhattan
Project. A decade later, an American found the cure for the disease
that disabled FDR.

A decade after that, we rose to the challenge of Sputnik and put
a man on the moon. Two decades after that, thanks to a good, hard
American shove, we saw the empire that created Sputnik fall. I see
no reason why we cannot rise to the occasion on energy as well.

Over the next weeks and months, I plan to hold more hearings
on energy competitiveness, on energy conservation, and on oil, gas,
coal, and alternative fuels.

Other committees are working on this as well, and I want to ac-
knowledge Senator Bingaman’s leadership on the Energy Com-
mittee. He is doing an excellent job, and I appreciate all the work.
I know I speak for everyone in the Senate in thanking him for all
he is doing, and we look forward to working with that committee
as well.

We need to solve this problem, and we haven’t a moment to
waste. Today we will get a feel for the energy landscape from four
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key perspectives: from the States; from science; from the street—
that is, Wall Street—the investment community; and security.

What is the answer to the energy problem? I believe there are
many. I believe that we should start with another Manhattan
Project for energy, and today I am introducing legislation to create
an ARPAE.

That is not my original idea, many have come up with it before,
but I think it makes sense: Advanced Research Projects Agency for
Energy. ARPAE would be a new research agency to help our Na-
tion solve the energy problem that we face.

The new agency would be modeled on DARPA, the Defense Ad-
vanced Research Projects Agency, in the Department of Defense.
Among the revolutionary technologies that DARPA produced are
the Internet and stealth technology for aircraft.

DARPA has been a tremendous success, and I think we can do
the same with an ARPAE. ARPAE and other energy efforts will
help develop new energy technologies, and these will lead to new
products that Americans can sell, both here in the U.S. and over-
seas.

I believe that other answers to the energy problem lie in alter-
native energy, in renewable energy, in conservation, and in more
efficient uses of conventional sources, with strong consideration for
climate change. We have a responsibility to address climate
change.

On alternative energy, I believe that we should keep moving on
biofuels such as, say, cellulosic ethanol, as well as corn-based. My
good friend from Iowa here will certainly appreciate that.

I was pleased to see a cellulosic ethanol plant break ground in
Louisiana just a couple of weeks ago, and even more pleased to see
one break ground in my home State of Montana, which has abun-
dant biomass for cellulosic ethanol production.

I look forward to hearing what Dr. Arvizu has to say about the
widespread production and use of cellulosic ethanol. I am also look-
ing forward to hearing the testimony of Mr. Aimone and his per-
spective on alternative fuel, especially its use in the Air Force, and
the DoD, generally.

Dr. Arvizu is Director of the National Renewable Energy Labora-
tory, a Federal laboratory that brings science from the research
laboratory to the market and consumer use, primarily in the areas
of renewable electricity and fuels.

And they say that Mr. Aimone knows more about the Air Force’s
efforts on alternative fuels than anyone else in the Pentagon. He
also happens to have spent a good many years in Montana at
Nellis Air Force Base.

On conservation, I believe that we should improve our energy ef-
ficiency. As Dr. Dan Reicher will explain—and he is efficiently try-
ing to get from the airport to here right now—there are tremen-
dous gains to be made simply by making good use of the energy
that we have.

We can build smarter buildings. We can turn on more efficient
light bulbs. We can produce and use electricity more efficiently. We
can even do things as simple as turning off our computers at night.
Turning off American computer monitors alone could save more
than $1 billion a year and millions of tons of greenhouses gases.
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Dan heads Google’s new Energy and Climate Initiatives, and he
will give us an overview of how the investment community can
help America make gains in energy efficiency.

And on a more efficient use of conventional sources, we should
keep working on ways to burn coal more cleanly. Montana and
many other States have a great deal of coal. Montana has about
8 percent of the world’s coal reserves. We should make use of this
abundant resource, and we should do it responsibly.

Sequestering the carbon emitted from coal-fired plants is the
right thing to do, and I am looking forward to hearing Dr. Robert
Socolow’s testimony on how we can do that.

As Governor Brian Schweitzer knows, we in Montana have more
than a passing interest, and we think we have some good ideas on
how to accomplish this.

I am very pleased to have with us today my good friend, the Gov-
ernor from Montana, Brian Schweitzer. As Governor since 2005,
Governor Schweitzer has made energy policy the cornerstone of his
administration. He has worked hard on renewable sources, on eth-
anol, biodiesel, and clean use of Montana’s vast coal reserves.
Brian, thank you so much for taking the time to be with us today.

Dr. Socolow is professor of physics at Princeton and co-director
of the Carbon Mitigation Initiative. He will explain, when it comes
to energy, there is no silver bullet. There are many things that we
can do, and should do, on energy policy and climate change.

Back in the beginning, ‘‘God saw that the light was good.’’ We
have found it pretty good as well. So let us begin to think and talk
more about solving energy problems so that we can continue to let
there be light as far as the eye can see.

I would like to turn to my good friend, Senator Grassley.

OPENING STATEMENT OF HON. CHUCK GRASSLEY,
A U.S. SENATOR FROM IOWA

Senator GRASSLEY. Yes. Mr. Chairman, you just said something
about turning off computers. That reminds me. I want to issue an
edict that the Grassley staff turn off their computers, because
every morning I come in, half the computers are on, and even some
televisions are on and there is nobody working at that hour. So,
you are right, we can set an example.

The CHAIRMAN. I thought you worked at that hour.
Senator GRASSLEY. And also, Mr. Chairman, I thank you very

much for holding this hearing. There are a lot of things that the
Chairman and I have to work on that are not fun and are very dif-
ficult to solve. This is one of those that is very fun to work on. It
is not necessarily easy to solve, but one that really is an enjoyable
issue to have before us.

Over the last 6 years, the Chairman and I have been very suc-
cessful in identifying energy tax issues that are not only good for
the States’ economies, our country’s economy, but also created do-
mestic energy options for the Nation.

Everyone wants to talk about shaking our growing dependence
on foreign fossil fuels, but we will never have that opportunity in
our lifetimes, and maybe not in our children’s lifetimes, if we do
not aggressively identify domestic energy options.
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The Finance Committee, of course, has jurisdiction over these
things that, through taxes or trade provisions, help create a con-
sistent, sustainable energy policy for this Nation.

As a long-term member of this committee, and just recently
chairman, I have aggressively proposed utilizing the tax code to
help level the playing field between traditional fossil fuel-powered
electricity and petroleum-based fuel refineries.

That has always been done in a bipartisan way, and it has al-
ways been done in conjunction with the Senator from Montana,
and everybody else on this committee working together.

In fact, for years I have worked to decrease our reliance upon for-
eign sources of energy and accelerate diversified domestic energy
production. I believe public policy ought to promote renewable do-
mestic production that uses renewable energy, and at the same
time it will help foster economic development.

Specifically, the development of alternative energy sources
should alleviate domestic energy shortages and insulate the U.S.
Government from hostile governments that are in the process of
supplying a great deal of our oil right now. In addition, the devel-
opment of renewable energy resources conserves existing natural
resources and protects the environment.

Finally, alternative energy development provides economic bene-
fits to farmers, ranchers, and forest land owners such as those in
my State of Iowa, who have launched efforts to diversify the State’s
economy and to find creative ways to extract a greater return from
abundant natural resources.

I have been a constant advocate of alternative energy sources. I
proposed, and got passed, the first original wind energy credit, and
from its inception 14 years ago since we passed it, wind energy pro-
duction has grown from being almost non-existent to a success
story today.

In addition, wind represents an affordable and inexhaustible
source of domestically produced energy. It is my hope that the Sen-
ate will continue to support this maturing green energy source that
has environmental benefits.

Every 10,000 megawatts of wind energy produced in the United
States can reduce carbon monoxide emissions by 33 million metric
tons by replacing the combustion of fossil fuels. These are impor-
tant issues as we consider this option today and into the future.

Today I expect to hear many bold ideas on energy policy, but I
will be most interested in those ideas that help to empower our
rural communities to reap continued economic benefits and the di-
versifying of our dependence upon foreign oil.

Also important to our future, energy policy studies show that bio-
mass crops could produce between $2 billion and $5 billion in extra
farm income for American farmers. If you consider the recent suc-
cess of ethanol since the Energy Policy Act of 2005, this number
may be low. As another example, over 450 tons of turkey and
chicken litter are under contract to be sold to a power and elec-
tricity plant using only poultry litter.

The plant was built in Minnesota and scheduled to open next
month. Coincidentally, that plant is placed right next door to a suc-
cessful ethanol plant that can now purchase green power.
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This is a win-win, not only for the farmer not having to pay to
dispose of the litter, but they also get paid to sell it, and the Nation
gets 55 megawatts of electricity generated from renewable biomass,
not from a fossil fuel.

Luckily, you can find similar examples throughout the Midwest
and farm regions across America. In addition, marginal farm lands
incapable of sustaining traditional yearly production are often ca-
pable of generating native grasses and organic materials that are
ideal for biomass energy production.

Turning tree trimmings and native grasses into energy provides
an economic gain and serves an important public interest. I hope
our continued review of energy policy will promote our research
and success in utilizing biomass not only for electricity production,
but for alternative fuel markets.

Now to the issue of trade for this committee. I have a growing
concern—we all have a growing concern, for that matter—about the
U.S. trade deficit. It has been substantially impacted by our contin-
ued reliance upon foreign fossil fuels and U.S. reliance upon foreign
technology and imported equipment needed to fully utilize cap-
turing and converting wind, solar, and biomass energy options.

Now, according to data published by the Department of Com-
merce, as a result of the overall rise in the value of energy-related
imports in 2006, such imports now account for about one-third of
the total value of the U.S. trade deficit.

In 2 years, that has grown very much. It seems, with that sort
of a statistic, with such a reliance upon foreign sources of energy,
that we need to move in the direction that this committee is head-
ed, as evidenced by this committee and this Chairman’s leadership.

The CHAIRMAN. Thank you very much, Senator Grassley.
Now I will begin with witnesses. I urge you to speak in 5, 6, 7,

8 minutes. Your printed testimony will be in the record. But here
is your chance to say what you think.

I will begin with you, Governor. Thank you very much, Brian
Schweitzer, for coming here.

STATEMENT OF HON. BRIAN SCHWEITZER, GOVERNOR,
STATE OF MONTANA, HELENA, MT

Governor SCHWEITZER. Well, thank you very much, Chairman
Baucus. I practiced that a lot, because some of you call him Chair-
man, some of you call him Senator. In Montana, we just call him
‘‘Max.’’ So, Chairman Baucus—I have that out right now—thank
you for inviting me in.

And Republican Ranking Member Grassley, co-chair, I do not
know how you guys run this thing, but I have to tell you, you have
been an inspiration, the two of you, for myself when I picked a Re-
publican to be my running mate so that, in Montana, we have a
Democrat and a Republican working together in the executive
branch. It was the model that the two of you have put together
here in Washington, DC that was our inspiration.

Senator Grassley, we were talking about wind, the rural elec-
trification program that brought electricity to your farm. Senator
Salazar, has electricity made it to the Salazar ranch yet?

Senator SALAZAR. It just got there.
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Governor SCHWEITZER. All right. In farm country, old-timers, and
even young-timers, still talk about when we got hooked up.

A few months ago, I was visiting with my 87-year-old father and
I said, ‘‘Dad, what was the biggest change in your life when elec-
tricity made it to the farm?’’ He considered that for a moment and
then he said, ‘‘We could weld at a hotter temperature.’’

You see, they had been generating electricity on their farm for
25 years. They had batteries in their basement. The whole Great
Plains had distributed energy, green energy, and they were energy
independent 75 years ago.

About 30 years ago, there were Senators sitting in these same
chairs and we were discussing the same things in 1978. We were
bemoaning that we are importing a large percentage of our oil, and
we are importing it from people who are not friendly to our way
of life. We had ideas about wind energy and solar energy. Then we
lost our resolve.

So I think this time around it is a question of resolve. We do
have the technology and we have technologists who are sitting at
this table. It is a question of resolve.

In 1980, in response to the last oil shock, American farmers were
saying ‘‘All right’’ to the Arabs, the King of Saudi Arabia, ‘‘a bushel
of wheat for a barrel of oil.’’ Do you remember those days?

While I was a young agronomist, I went to Saudi Arabia. I devel-
oped irrigation for 6 years in Saudi Arabia and, in a 7-year period,
they went from a position of importing nearly 100 percent of their
food to being food exporters because they had a resolve. They said,
our way of life is dependent on us being food-independent.

We have an opportunity. We consume 6.5 billion barrels of oil in
this country. We produce about 2.5 billion barrels. I think, with
new techniques, we can continue to produce that 2.5 billion barrels.
Our problem is the 4 billion barrels that we import.

Conservation is the most important thing that we can do today,
and it is the only thing that we can do as we speak today: com-
puters, cars, the way we live, the way we travel. The administra-
tion has said, is it ‘‘Save 20 percent by 2010?’’ Is it 20 by 10? Is
it 10 by 20?

Whatever it is, the administration says we should decrease our
consumption by 20 percent. We can do that. I know we can do it,
because we did it in that period from 1975 to 1983. We decreased
our consumption by 17 percent.

The administration said that we can produce nearly a billion bar-
rels using biofuels. I think we can do that, but do we have the re-
solve? Because, you see, in order to achieve that goal, nearly every
acre of wheat, corn, and soybeans that we currently export needs
to be converted to production of fuels.

During the course of the last year, the price of corn has increased
by 25 percent, and we are only using a small percentage of those
crops to produce fuels. Do we have the resolve to convert those
acres to biofuels, with the consequences that food will increase in
price? It is a question of resolve.

So now we have decreased consumption by a billion barrels, we
have produced a billion barrels of biofuels, and we are still two bil-
lion barrels short. I submit to you that some of these solutions will
be our neighbors to the north in Alberta.
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They have a great quantity of oil that is captured in those sands.
It used to be called ‘‘tar sands’’ and then the price of oil went to
50 bucks and they are now called ‘‘oil sands.’’ They have enough
to replace all of the oil that we are bringing from the Middle East
today.

Then another solution is going to be coal gasification. As I look
around the room: Kentucky, Wyoming, Montana, West Virginia,
New Mexico, Colorado, all coal States. But I submit to you, unless
we develop carbon sequestration, unless we are able to store that
carbon beneath the surface, coal will not be part of the future port-
folio.

So I ask you here today, will you lead? Will you have the resolve?
Will you create not only the tax incentives, but the loan guarantees
to develop carbon sequestration so that coal can be part of the fu-
ture portfolio?

We have 400 billion tons. If we converted that at a rate of two
barrels per ton, that is 800 billion barrels of oil equivalent. That
is a 400-year replacement of that imported oil. I think the time to
move is now.

I am just going to give you some suggestions. I have to tell you,
thanks for inviting me in today because we have the National Gov-
ernors here in town. I rented the suit for the entire week, so I was
able to get two or three events out of the same suit. Thank you.
[Laughter.]

Put a base price of $40, a base price on fuels, domestically pro-
duced, technology-neutral, whether you are drilling oil and gas or
producing biofuels, or whether you are producing fuels with coal,
coal to liquids.

Develop a cap-and-trade system. We have States that are going
it alone: Washington, Oregon, Arizona, New Mexico and California
announced yesterday. There will be other coalitions. We cannot
have a cap-and-trade system that is regional, we need a cap-and-
trade system for carbon dioxide that is national.

We have to develop the liability system. Who is responsible for
the carbon dioxide that is pumped under my ranch? Who owns the
mineral rights under my ranch? I understand that. I do not actu-
ally understand who has the rights to put carbon dioxide under my
ranch. That has to be developed in the West.

We mentioned it one time before: we need a production tax credit
extended for 10 years for these alternatives. We have some great
companies around the world that produce wind energy machines,
and the waiting period is almost 3 years now because they are not
exactly sure whether you are going to act to extend the Production
Tax Credit. Please do that for both solar and wind.

I think we need $10 billion for research and development of car-
bon sequestration. Again, coal will not be the fuel of the future un-
less we get carbon sequestration correct. We need those loan guar-
antees to develop these coal gasification plants.

I just would conclude by saying, do we have the resolve to do it
in this generation, or will there be another Governor sitting in this
chair talking to another group of Senators 30 years from now with
the same words and the same language that we used in 1978?

Thank you very much for the opportunity.
The CHAIRMAN. Thank you, Governor, very, very much.
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[The prepared statement of Governor Schweitzer appears in the
appendix.]

The CHAIRMAN. Now I would like to hear from Mr. Aimone.

STATEMENT OF MICHAEL A. AIMONE, ASSISTANT DEPUTY
CHIEF OF STAFF FOR LOGISTICS, INSTALLATIONS, AND MIS-
SIONS SUPPORT, U.S. AIR FORCE, WASHINGTON, DC

Mr. AIMONE. Chairman Baucus, Senator Grassley, distinguished
members, thank you for the opportunity to appear today and out-
line the Air Force’s new strategy for energy in the 21st century and
describe some of our recent achievements to improve Air Force en-
ergy use in our aviation operations, ground vehicle fleet, and the
worldwide network of 166 installations.

I would also like to provide the preliminary results of our recent
flights of a B–52 bomber using a blend of synthetic and crude oil-
based jet fuel.

As stated, I am Mike Aimone, and I work in the Office of the
Deputy Chief of Staff for Logistics, Installations, and Mission Sup-
port. With 37 years of experience working in the Air Force as a fa-
cilities engineer and logistician, I have had the opportunity to be
part of the Air Force energy program since its inception in 1974.

Sir, you were at my change-of-command ceremony at Malmstrom
Air Force Base as we stood up the 819th RED HORSE Squadron.

In the aftermath of the hurricanes that impacted the Gulf of
Mexico 18 months ago, the Secretary of the Air Force directed ex-
traordinary actions by all Airmen to help mitigate the resultant en-
ergy issues that faced the Air Force, and the Nation.

One of his first actions was to direct the Under Secretary to lead
an aggressive energy strategy for the department. Dr. Sega, the
Under Secretary, directed the stand-up of the senior focus group.
This focus group has met 7 times and has developed an energy
strategy. Its vision is to make energy a consideration in all we do,
and its strategy is 3-fold.

First, ensure energy supply-side availability of fuel for our air-
craft, ground vehicles, and equipment, as well as reliable utility
services for our installations to meet our Combatant Commander’s
needs.

Second, implement aggressive demand-side fuel optimization and
energy efficiency initiatives laser-focused on each of our sectors:
aviation, ground transportation, and installations.

Then, third, and indeed the most important element of our en-
ergy strategy, is to ensure that our strategy transcends the present
to create a lasting culture of change in all Airmen so that energy
becomes a consideration in all we do.

To kick-start this cultural change, the Secretary released a letter
to all Airmen, and in this letter communicated the goals of the en-
ergy conservation program. This letter was followed up with a ro-
bust communications program to all Airmen to raise their aware-
ness on energy issues.

The Air Force has had an aggressive facilities energy program
that has achieved an impressive 30-percent reduction in energy use
over the last 20 years. However, we are challenged to do better.

The President, on the 24th of January this year, issued a new
energy Executive Order directing agencies to reduce energy inten-
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sity by 3 percent annually through the end of fiscal year 2015, or
an additional 30 percent across the Air Force in the next 10 years.
So just to repeat, we achieved 30 percent across the Air Force in
the last 20, and will do another 30 percent above and beyond that
in the next 10.

Besides a new energy conservation goal, the Executive Order es-
tablishes new goals in renewable energy, greenhouse gas emission
reductions, and water conservation.

We have established that goal and, in order to do this in our
ground transportation, have right-sized the fleet. In fact, our goal
in the vehicle world is to procure 30 percent of our vehicles in the
future as what we call ‘‘low-speed’’ vehicles, or maybe better known
in the industry as ‘‘neighborhood electric vehicles.’’

Sir, as you are familiar, our bases are very compact and would
allow vehicles that only operated at 30 to 35 miles an hour to be
efficiently used on the installation and have tremendous energy ef-
ficiency opportunities.

However, 80 percent of the Air Force energy bill, that $7 billion
a year bill, goes to fueling our aircraft. Our new strategy is com-
mitted to root out waste and implement greater efficiencies in avia-
tion operations. We have set an aggressive target to reduce avia-
tion fuel use by 10 percent over the next 6 years.

We are accomplishing this aviation fuel optimization strategy
through a series of operational changes by our pilots and aircraft
mechanics. Some changes are as simple as reducing unneeded
weight on the aircraft. For example, for every 100 pounds of weight
removed off of a large strategic airlift aircraft in the Air Force, we
will save 240,000 gallons of fuel over a year and the cost of car-
rying that fuel.

We have also implemented significant reductions. In fact we
found over 2,000 pounds that we could remove off of a KC–135
without impacting most of its operations. So you can do the math
yourself as a committee, but we in the Air Force are doing that
across the entire aviation fleet, looking at how we can reduce
weight on our aircraft.

We are looking at other initiatives in the aviation sector: in-
creased use of simulators, better planning of our flights so that we
take advantage of every hour of flight time that we use in training,
and then, ultimately, establishing a culture that underpins the use
of aviation fuel to optimize that fuel for every flight.

We have made some significant accomplishments, and I would
like to offer you, the committee, some of these. The Air Force, in
fiscal year 2006, remained the largest green power purchaser of
electricity in the United States, over 990,000 megawatt hours. That
leads us to be number three in the United States in green power
purchases. Thirty-seven of our installations procure green power;
three of those are 100-percent electric green.

We have installed over 7 megawatts of on-site wind energy and
solar photovoltaic and landfill gas systems at a number of our
bases. These systems provide renewable energy for our installa-
tions, but also provide for increased energy security in the event
of loss of electric power from the grid due to natural disaster or po-
tential enemy attack.
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Nearly 8 percent of our diesel fuel use is B–20, which is a blend
of 80 percent conventional diesel and 20 percent renewable
biofuels. Our efforts to expand the use of E–85 for our flex fuel fleet
is less successful. This is because E–85 and its infrastructure is not
currently available at the majority of our installations in the
United States or worldwide.

However, we are ready. We have over 4,479 flex-fuel vehicles in
our fleet. Of that total, about 1,500 are sedans, or nearly 30 per-
cent of our sedans are E–85-ready. Indeed, 58 percent of our Air
Force bases dispense B–20 today, 16 dispense E–85.

Mr. Chairman and members of the committee, I assure you that
you are probably most interested in our plans to test, certify, and
fly a synthetic fuel B–52 bomber, and I would like to report on that
today.

Last year, the Secretary directed us to a project to procure syn-
thetic fuel, static ground test that fuel in fuel cells in Oklahoma
City’s Logistic Center at Tinker Air Force Base, and, if the ground
tests were successful, to conduct an aviation flight demonstration
at the Air Force Flight Test Center at Edwards Air Force Base, CA.

To ensure maximum crew safety on the first U.S. military jet air-
craft powered by domestically manufactured synthetic hydro-
carbons, the test was conducted using a 50/50 blend and also only
one of the pods, or two engines out of the eight engines of the B–
52, were serviced with that blend. We conducted three flights. They
were successful.

We also conducted a fourth flight on December 15th. The com-
mander of the Flight Test Center flew the flight and, in fact, all
eight engines were powered by synthetic fuel.

The jet was then flown to Minot Air Force, ND. The weather suc-
ceeded to our greatest desire, because we desired to do a series of
cold-weather engine starts in the month of January. Those tests
are complete, and the jet is back at Edwards Air Force Base, going
through inspection and rebuild.

The tests, to date, have shown that the synthetic fuel operates
effectively in the engine. It has significant reductions in sulfur di-
oxide, as well as particulates. There is very little change with re-
gard to the amount of carbon dioxide that is produced by the jet
engine using synthetic fuel.

It should be pointed out, as we chose the domestic source for syn-
thetic fuel for our first military aviation demonstration, that this
was manufactured from natural gas. We recognize that gas-to-
liquids do not assure the Air Force a dependable supply of jet fuel,
since domestic natural gas production is insufficient to meet the
Nation’s needs.

The production of synthetic fuel from coal, oil shale, and biomass
sources would solve this constraint; however, there are consider-
able technical, environmental, and economic issues that remain to
be worked out.

In that effect, we are partnering with the Department of Energy
and the Defense Logistics Agency, as well as the Task Force on
Strategic Unconventional Fuels, mandated by section 369 of the
Energy Policy Act, to explore what can be done in these areas.

Mr. Chairman, let me conclude that the Air Force appreciates
the opportunity to provide an overview of our energy initiatives
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and the testing and certification of synthetic fuel for the fleet, and
I look forward to answering your questions.

The CHAIRMAN. Thank you, Mr. Aimone.
[The prepared statement of Mr. Aimone appears in the appen-

dix.]
The CHAIRMAN. Now I would like to turn to my good friend, Sen-

ator Salazar, to introduce the next witness.
Senator SALAZAR. Thank you very much, Chairman Baucus. Let

me just say at the outset, to you, I congratulate you for holding
this hearing, and to Chairman Grassley. I like the title: ‘‘America’s
Energy Future: Bold Ideas, Practical Solutions.’’

I think it is the kind of leadership that actually can bring about
the bipartisan result that we are looking for here.

As you said, Chairman Bingaman of the Energy Committee is
doing the same thing, and Senator Harkin in the Agriculture Com-
mittee with the farm bill as well. It gives us tremendous energy to
get this thing done.

Now, the question becomes, how do we get there? That is why
Dan Arvizu is here. Dr. Dan Arvizu is the Director of the National
Renewable Energy Lab. We are very proud to host that in Colo-
rado.

President Bush visited that facility about a year ago. I told the
President then, and I have told many of my colleagues in the Sen-
ate, that the smartest person in terms of helping us get to the an-
swers that we are seeking in this committee and in other commit-
tees is Dan Arvizu.

He has a long history that I will not go over, but let me just say
that he received an appointment to be on the National Science
Board in the National Science Foundation, and he truly, at the end
of the day in his own mind and with all of the employees at the
National Renewable Energy Lab, has the answers that we are look-
ing for in terms of the technology fixes that are we looking for in
this committee, and in other committees.

So, we are very, very proud of him and very proud of the fact
that he is here in Washington today.

The CHAIRMAN. Thank you.
You may proceed.

STATEMENT OF DAN ARVIZU, Ph.D., DIRECTOR, NATIONAL
RENEWABLE ENERGY LABORATORY, GOLDEN, CO

Dr. ARVIZU. Thank you, Mr. Chairman. I also want to acknowl-
edge the tremendous support that I have gotten, and the laboratory
has gotten, from Senator Salazar. He has been at our laboratory
a number of times now and he is a regular visitor, so we do appre-
ciate his support.

I am from New Mexico and live in Colorado, so I actually have
great support and friends from two members of your committee.
And Senator Bingaman’s leadership in this area has also been
very, very welcome.

Thank you for this opportunity to discuss important issues re-
lated to our Nation’s energy policies. I am, as has been stated, the
Director of the National Renewable Energy Laboratory in Golden,
CO. We call ourselves NREL, so that is how I will refer to us.
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NREL is the U.S. Department of Energy’s primary laboratory for
research and development of renewable energy and energy effi-
ciency technologies. I am very much humbled and honored to get
this opportunity to be before you today.

Landscape. Never before have we witnessed here such an intense
interest and rapid growth in the renewable energy and energy effi-
ciency technology areas. And while this is certainly very, very wel-
come, we have a lot of work to do. I want to make sure that people
understand that we want the Nation to receive the full benefits
that renewable energy and energy efficiency technologies can pro-
vide.

What we need, first and foremost, is a careful and balanced
blend of new technology, market acceptance, and government poli-
cies. The specifics of policies in the Senate must be tailored to fit
the unique requirements of the systems we seek to deploy. These
are all in various stages of maturity.

At the same time, policies must be put in place with a long-term
view in mind. They must be maintained and supported consistently
to maximize their effectiveness. We have already witnessed what
can happen if our commitment is inadequate or short-lived.

Over the past decade, Denmark, Germany and Spain have sur-
passed the U.S. in production and employment of wind turbines.
Japan and Germany have surpassed the U.S. in the production of
electric-producing solar photovoltaic panels.

They did so largely by adopting technologies that were developed
here in this country, and many of those I worked on personally,
and it is very frustrating. We came up with the right technologies
but we failed to capitalize on these innovations with policies to help
us adequately spur the deployment in this country.

New energy policy must be true to the realities of our growing
economy and our natural environment. For instance, at the Depart-
ment of Energy’s National Laboratory System, including NREL,
they have worked intensely on trying to develop new technologies
for cellulosic ethanol, which I believe has tremendous promise.

I believe it has a number of attributes that are particularly com-
pelling. It will help us relieve our dependence on foreign oil. At the
same time, it is a resource that is distributed throughout the Na-
tion and that many communities around the country can take full
advantage of.

But what we are coming to understand is that, if we are to get
to where we need to be, which is significant use of this technology,
there are a number of other essential pieces of this important puz-
zle and a massive undertaking that must be addressed.

To achieve the potential of biofuels, in particular, we need to
carefully examine such questions as, where will this new supply of
biomass come from? It is a very distributed source and, with the
platform that we are building on corn, there obviously is a lot more
in terms of resource that goes beyond corn.

How will the vehicle fleet in our infrastructure evolve? Ulti-
mately, what will the impacts be on our land, our water, and our
air usage? I think these are all a number of issues that we need
to address and must be considered as we talk about how we get
to this ultimate point where we want to be.
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Answers to these essential questions have profound implications.
There is no simple academic exercise that gets us there. For this
work to be lasting and useful, it must be done in close collaboration
with industry and the private sector.

What is called for, then, is a comprehensive integrated program
plan for biofuels development which identifies and plans for all the
critical factors that are part of this massive undertaking.

Beyond advancing individual energy technologies, we as a Nation
should, additionally, establish durable criteria and priorities to de-
termine what our national energy landscape will look like in the
future.

As we plot a course for the future and consider the range of en-
ergy, environmental, and economic choices that confront us, we
must insist the decisions we make today are not only techno-
logically defensible, but also practical, environmentally sound, and
sustainable in the future.

The appropriateness of new technology and the sustainability
over an entire life cycle must be the guiding forces in our decision-
making. In addition, we must make new investments in our re-
search capabilities. Adequate research facilities are essential to all
of our other R&D goals.

The Nation’s world-class laboratory system, in particular, and
the leading academic institutions, I believe, need to be retooled and
funded, beginning with this year’s budget, at an adequate level and
sustained and be consistent.

In conclusion, to address our near-term needs, we need a na-
tional strategy that promotes rapid deployment of renewable en-
ergy systems and processes that are all ready and able to serve us
today. This is what I call ‘‘harvesting’’ the investments that we
have made in the past.

At the same time, we need to address needs on the longer term.
We must make major new commitments to the research required
to deliver the next and subsequent generations of new technology.

I do believe we do need innovations to get us to the level of sig-
nificance that I believe is ultimately available. This will not come
without a cost, but recent experience suggests that investments in
renewable energy technologies will provide significant economic en-
ergy security and environmental benefits. Thank you.

The CHAIRMAN. Thank you, Doctor.
[The prepared statement of Dr. Arvizu appears in the appendix.]
The CHAIRMAN. Dr. Socolow, I might say that Dr. Reicher is

about 15 minutes out, so why don’t you give your testimony? Then
we will get to questions, and we will hear Dr. Reicher when he ar-
rives.

Dr. SOCOLOW. I wondered if you were going to give me 15 min-
utes.

The CHAIRMAN. I knew you were thinking that. [Laughter.] That
crossed my mind. Take as long as you want.

STATEMENT OF ROBERT SOCOLOW, Ph.D., CO-DIRECTOR, THE
CARBON MITIGATION INITIATIVE, PRINCETON UNIVERSITY,
PRINCETON, NJ

Dr. SOCOLOW. Chairman Baucus, Senator Grassley, and mem-
bers of the committee, thank you for inviting me to testify today.
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I am pleased to be here in my capacity as co-director of Princeton
University’s Carbon Mitigation Initiative, as a professor of mechan-
ical and aerospace engineering at Princeton, and as an individual
concerned about the future of U.S. and global energy policy. I com-
mend you for these hearings.

In 2004, Steve Pacala and I published a paper in Science maga-
zine called ‘‘Stabilization Wedges: Solving the Climate Problem for
the Next 50 Years with Current Technologies.’’ We argued for a
portfolio of climate change mitigation strategies, each one an im-
mense effort on its own, each involving the scaling up of what we
already know how to do.

Among these strategies are the deepening of energy efficiency in
buildings, transport, and industry, the deployment of renewable en-
ergy, nuclear power, and biofuels, and the capture and sequestra-
tion of carbon dioxide produced at coal power plants and coal-to-
liquids plants.

Today I will focus my testimony on the strategy that has moved
to near the top of the list from the perspective of urgency: carbon
capture and sequestration, or CCS, for short.

Mr. Chairman, this really is a time of bad news and good news.
The bad news is, the two trains are on a collision course. The good
news is, there is still time to switch one of the trains onto a dif-
ferent track.

Train number one is the rush to coal power in the U.S., a con-
sequence of changed expectations about the future natural gas
price.

Train number two is the urgency of dealing with climate change,
in my view none too soon. Climate change is high on the agenda
for U.S. policy. A collision is imminent because burning coal as we
have burned it in the past sends more carbon dioxide into the at-
mosphere for each unit of useful energy produced than any other
energy source.

So the rush to coal makes the already-difficult challenge of cli-
mate change ever more challenging. The switch is carbon dioxide
capture and sequestration, or CCS. Using CCS, when coal is
burned, its carbon does not end up in the atmosphere. CCS is com-
mercially mature. It uses proven technologies in new combinations.

Carbon dioxide has long been captured at natural gas-powered
plants and coal-powered plants for use by the food industry. A 500-
mile carbon dioxide pipeline built 20 years ago has brought carbon
dioxide from across New Mexico from Southwest Colorado to the oil
fields in Texas. There are no technological reasons to delay full-
scale deployment of carbon capture and storage.

The best evidence I know for the readiness of CCS for full de-
ployment in coal plants and coal-to-liquids plants is the 500-mega-
watt CCS project at BP’s Carson refinery near Long Beach, CA.
This project of BP and Edison Mission Group received investment
tax credits under section 48(b) of the tax code for the 2005 Energy
Policy Act.

The project will gasify 4,500 tons per day of petcoke, the bottom
of the barrel at a refinery, petroleum coke, a negative-cost fuel.
Four million tons of carbon dioxide will be sent off-site each year
for enhanced oil recovery. So the entire Carson project is a dem-
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onstration to me that we have each of the components that are re-
quired, and they are being put together there.

There is another project that is also being developed in Colorado
that is nearly as far along, in that case coal gasification, using hy-
drogen turbines for power, taking carbon dioxide below-ground at
the end of the day.

Carbon dioxide capture and sequestration is likely to become a
favorable economic strategy for a coal utility at a price of about $30
per ton of carbon dioxide. There is lots of uncertainty in that num-
ber, but it is a target number.

Prices on emissions in the same range should also enable other
upstream carbon-saving strategies, ending flaring at the oil field
and bringing new investments at oil refineries. Carbon dioxide poli-
cies should reach far upstream because the low-hanging fruit is up-
stream.

Efficiency in energy use is where the other low-hanging fruit is
to be found. A low-tech air conditioner cooling a poorly-designed
and poorly-instrumented office building is as out of place in a cli-
mate-constrained world as a coal plant without carbon dioxide cap-
ture and sequestration.

Carbon dioxide is the mischief molecule in the atmosphere, but
the miracle molecule below ground. Used for enhanced oil recovery,
carbon dioxide injects new life into old fields. Quantitatively, a new
1,000-megawatt coal plant will produce about 6 million tons of car-
bon dioxide per year.

If captured and used for enhanced oil recovery, this carbon diox-
ide should increase oil production at mature fields by about 30,000
to 80,000 barrels a day. Any carbon dioxide heading for the sky is
domestic oil not produced, and more imported oil.

Your committee is considering subsidizing synthetic fuel from do-
mestic coal, and that is why I am here. From a climate change per-
spective, unless SynFuels production is accompanied by carbon di-
oxide capture and sequestration, this is a big step backwards.

Burning coal-based synthetic fuel in a car engine instead of burn-
ing gasoline made from crude oil sends approximately twice as
much carbon dioxide into the atmosphere when driving the same
distance, unless CCS is incorporated into the SynFuels production
process, in which case coal-to-liquids fuel, CTL fuel, is no worse for
climate, no better, about the same, than petroleum fuel. ‘‘No CTL
without CCS’’ is not the world’s most exciting bumper sticker, but
it does carry a vitally important message.

Mr. Chairman, the sulfur trading you helped launch in the early
1990s has been a spectacular success and the template for every
cap-and-trade proposal since then, but the launching of CCS will
require a carbon trading system, plus.

I strongly recommend that your committee restrict the next in-
vestment tax credits only to coal power plants and coal SynFuels
plants that capture and sequester carbon dioxide.

Moreover, I recommend that policies specify only that carbon di-
oxide must be sequestered, with penalties for failure, then leave it
to the market to choose the specific capture and sequestration
strategy for each circumstance.

Urgently needed for the current period are policies that give
clear and persuasive signals that any new power plant without
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CCS will be penalized, not rewarded, in whatever U.S. climate
change mitigation policy emerges after the current planning period.
No one should expect the grandfathering of the newborn.

I was one of many who were delighted by the news this past
weekend that eight new coal plants with conventional technology
proposed for rapid construction in Texas will not be built. I cannot
prove it, of course, but it seems likely to me that the op-ed in the
Dallas News last month from Senator Bingaman and Senator
Boxer, warning investors and the TXU leadership that in effect
there would be no grandfathering of the newborn, was instru-
mental in derailing the construction of these eight backward-look-
ing plants.

Mr. Chairman and members of the committee, thank you for
your attention.

The CHAIRMAN. Thank you, Doctor, very, very much.
[The prepared statement of Dr. Socolow appears in the appen-

dix.]
The CHAIRMAN. I want to begin with Governor Schweitzer and

ask you, Governor, just your thoughts on how to coordinate State
and Federal efforts here as we become energy independent, and
also address the climate change. You mentioned that many Gov-
ernors here at the National Governors conference are trying to put
together their own cap-and-trade system.

At the same time, as you know better than I, in Montana there
are renewable portfolio standards which are required in the State.
Of course, we in the Congress and at various levels, the Tax Com-
mittee, and also Senator Bingaman’s committee, are trying to get
some energy policy put together here.

But I am asking your thoughts on the relationship between
States and the Federal Government. Where should we spend our
efforts? Where can States better spend their efforts as we attempt
to move in the same direction?

Governor SCHWEITZER. Well, let me just pat you on the back for
the things that you have already done that have helped us. CREBS
(Clean Renewable Energy Bonds) is a great step forward so that we
have a bonding mechanism for people to put up wind turbines. Ex-
tending the tax credit on these renewable sources for 10 years will
send a signal to the market that it is safe to manufacture and plan
to manufacture for at least 10 years.

In Montana, we passed a renewable energy standard so that 15
percent of our electricity, by the year 2015, will be generated by re-
newable sources. In 2 years, we are already at 10 percent. In 2
years from now, we will be at 20 percent. It seems to be working.

We have an ethanol mandate in Montana so that, once we
produce enough ethanol, 10 percent of all the gasoline in Montana
will have ethanol in it. We hope to do the same thing with bio-
diesel. There are some concerns with biodiesel. I drive a biodiesel
car.

The Colleges of Technology around Montana and the high school
students all know that I drive this car, so wherever I go across
Montana these kids will walk up to me with their home blend.
They will have a gallon or two. It is like hooch. [Laughter.] They
will pass me that bottle.

Senator BUNNING. Hooch?
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Governor SCHWEITZER. It is different than Kentucky hooch.
[Laughter.] So, I take that bottle of biodiesel home and I give it to
my wife, and she dumps it in the car. Now, it has a computer on
board and some of these kids make a blend that gets you about 43
miles per gallon, and it starts in cold weather; some down to about
37, and it coughs even in warm weather.

We do not have standards for biodiesel like we do with petro-
leum, so we are trying to pass those standards in Montana. But if
I could ask you to do one thing, one thing that will profoundly af-
fect the future of this country, Dr. Socolow talked about it, we have
to have a cap-and-trade system that is national.

We cannot Balkanize cap-and-trade. The West Coast has one
standard, the Midwest has another standard, West Virginia, of
course, has their own. We cannot Balkanize this. So, please give us
a standard that we can all live with and all utilities will be on the
same standard.

The second is, help us with carbon sequestration. We will start,
not by spending $30 a ton to pump it into the earth in our lime-
stone formations, like our Madison limestone in Montana. It will
start with enhanced oil recovery.

We have enough old oil fields in Montana that we could build
about five coal gasification plants in Montana during the next 10
years and pump that carbon dioxide back into those old oil fields,
and enhance oil recovery double or triple.

There is something called the Big Sky Sequestration Project. De-
partment of Energy has funded it with $17 million, and we are
studying the geologic structures in Montana and Wyoming. How
much carbon can we store?

We have, between the two States, 40 percent of America’s coal
supply, and we are only spending $17 million to study the geology
to develop effectively our ace in the hole. It is too little and it is
too slow. Please help us develop carbon sequestration technology.

The CHAIRMAN. Let me ask about sequestration. Dr. Socolow,
there is an article that we talked about before the hearing in to-
day’s Wall Street Journal which casts some doubt on the commer-
cial viability of carbon sequestration. I just wondered if you had a
chance to look at it, and your response.

Dr. SOCOLOW. Let me try. First of all, there is the capture part
and the storage part. That particular article is quoting Jim Rogers
of Duke Energy. It is a little ambiguous, what exactly he was say-
ing. Capture is commercial technology. Licensing from various ven-
dors, it seems to me, is not where the risk is. Storage is part of
the world of the oil and gas world, which is full of dry holes
and——

The CHAIRMAN. Is capture pretty well understood now? Are there
various ways to capture?

Dr. SOCOLOW. There are going to be many ways of capturing.
They are going to be competing with each other. That is why I
argue that we should not be directing the subsidies, necessarily, to
any particular technology. I think right now gasification is out in
front, oxygen-blown gasification. There will be capture technologies
in competition.

The CHAIRMAN. But storage is a bit of an issue?
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Dr. SOCOLOW. Storage is the world of the below-ground wild-
catting. You will have situations—and I think we have to be in a
frame of mind—where occasional fields that turn out not to have
the integrity for storage that one expected and that gradually lose
some carbon dioxide are not show-stoppers, because you can have
insurance, you can have various ways of accepting it, especially in
the beginning.

If we take some risks—people do not say this in my field, I have
to tell you that. This is the way I look at it—1 in 10 of the places
where we think we are putting carbon dioxide away gradually
leaks it out, and we cannot do anything about it.

We even add additional carbon dioxide because we were expend-
ing some energy on capturing the stuff in the first place. We go on
from there, and we learn and we get better at it.

A slow leak of an underground formation is something no engi-
neer wants to admit can happen, but if it does happen, it is not
an abrupt leak that kills people, but a slow leak that vents the
stuff. We just have to do more sequestration at the end of the day.

The CHAIRMAN. My time has expired. But just very briefly, what
more do we need to do to better understand storage?

Dr. SOCOLOW. Do it. Do it. Do it at full scale.
The CHAIRMAN. Governor Schweitzer mentioned some geologic

formation studies. Is that needed or not needed?
Dr. SOCOLOW. Well, here is how I think about it. And again, I

am not a specialist. I am learning from the people who are in the
business. The way you think of it is as a first, broad-brush scoping
of where there are promising places.

Then there is a company that decides that, with its coal plant,
it will go to such-and-such an area. Then they do an additional,
much more detailed scoping of the specific field to see whether it
is a good field, and then they will go ahead with that project. It
will generally work. The expectation is, it almost always will work.

The first brush is, the Federal Government’s role to probably get
a sense of where the formations are on a broad scale, then a plant
or location is picked and they have alternatives. They hire geolo-
gists to go figure out and detail whether a particular place is going
to work.

The CHAIRMAN. All right. Thank you very much.
Dr. SOCOLOW. Is there some risk? Sure, there is some risk in that

process.
The CHAIRMAN. Got you. Thank you.
Senator Grassley?
Senator GRASSLEY. Governor Schweitzer, in our State, renew-

ables always come to people’s minds, ethanol and biodiesel. In your
State, you are trying to do some diversification in this area.

One thing you did not have time to mention that I would like to
have you make a short comment on, is the crop ‘‘camelina.’’ Would
you tell us a little bit about that? Because I do not know anything
about it.

Governor SCHWEITZER. What a beautiful name, ‘‘camelina.’’ She
is a Brassica, which means related to spinach, and canola, and flax.
She is a crop that developed in Asia Minor, and she is adapted to
grow in Montana from 2,000 feet to 6,000 feet of elevation.
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She will yield from 75 to 150 gallons of diesel per acre. You can
plant her in the middle of the winter and harvest her 30 days be-
fore a wheat crop. It is a wonderful rotation.

In over 100 trials across Montana, only one trial has found that
camelina responds to any fertilizer. It is a low-input crop. It is a
great rotation. It has a wonderful yellow flower. It produces an
omega-3 oil, which is fish oil, a healthy oil. It may be too valuable
as a food product to use as biodiesel.

We are in the early development processes with this. I have met
with plant scientists as recently as last week who have one trigger
they think can double that yield during the next couple of years.

There are many promising biodiesel crops. In Montana, our eve-
nings are too cool to grow soybeans and, for the most part, corn.
But we can grow camelina, and canola, and safflower, and some of
the flax seeds.

I do not know that ethanol will produce a billion barrels eventu-
ally in this country, but I know between ethanol and biodiesel, it
will. I know that you can grow a crop in every single State in this
country that will produce a biofuel. It does not have to be corn and
it does not have to be soybeans.

Senator GRASSLEY. Thank you.
Mr. Aimone, three questions, but give me short answers. Of the

tactical vehicles, including Air Force jets, how many gallons of fuel
does the Air Force consume per year? Of that amount, how much
is consumed domestically, and what is the Air Force’s plan to ac-
quire alternative fuels made in the United States?

Mr. AIMONE. Thank you, Senator. The Air Force, in fiscal year
2006, consumed 2.6 billion gallons of fuel in all categories of liquid
petroleum, so that is aviation as well as ground vehicles.

As I mentioned in my short statement, 80 percent of that is in
the aviation sector, so the ground vehicle fleet is only about 2 per-
cent of the total energy that we use. Of that 2.6 billion gallons of
liquid product we use a year, about 65 to 70 percent of that is do-
mestic. The remainder, of course, is overseas.

Then the third question, the Air Force has a very strong desire
to proceed forward from the B–52 test that I described. Our vision
is to be able to certify the B–52 for aviation use, unrestricted, by
the end of this summer, and we are on track to do that assuming
all the tear-down of the engine and systems that we are doing right
now pans out. So, first, the B–52.

We actually have four steps that we would like to execute in our
strategic plan for synthetic fuel. The first is cooperating with the
commercial aviation Alternative Fuels Initiative, which is primarily
an FAA- and industry-sponsored activity looking at the commercial
aviation fleet and what they could do about synthetics. The goal of
that group is to have a national standard, actually an ASTM stand-
ard, for synthetic fuels by 2009.

The second step, sir, would be to then continue the certification
process of the Air Force’s aviation fleet. I mentioned the B–52 this
year, but continue that with both our strategic airlift, as well as
our fighter aircraft, to have all aircraft certified for synthetic fuel
use by 2010.

The third is invest strategically in the right kind of research and
development to advance the processes, including production dem-
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onstrations. These would include, for example, aviation testing in
mill spec support for a family of products beyond coal-to-liquids
and natural gas-to-liquids, as I mentioned in my opening com-
ments, but to include to include oil shale and biomass as means.
We spent quite a bit of time this morning as a committee exam-
ining the subject of carbon sequestration.

Our goal is to find a way to make that carbon an asset, not a
liability that has to be buried, that in fact ultimately may be part
of a multi-feedstock gasification capability with coal and other bio-
mass materials to provide a partial renewable feed.

Then finally, the fourth element of our strategy—the first of
course, working with the commercial aviation industry; the second
to get our aviation fleet certified for manned aviation use of syn-
thetics; the third, strategic research and development investments
and looking at how we might be able to look at an environmentally
friendly kind of a plant that might meet the needs for jet fuel—
the last piece, sir, is to seek long-term contracting authority for
these kinds of products.

The Air Force, through its partner, the Defense Logistics Agency,
is limited to 5-year procurements for commodities, and we think
that part of what the Air Force needs to do is be able to enter, with
our partner, the Defense Logistics Agency, into the longer-term
contracts.

Senator GRASSLEY. The other two witnesses, I am going to have
to submit a question in writing for answers from both of you. I
would appreciate it if you would do that.

Senator GRASSLEY. Thank you, Mr. Chairman.
The CHAIRMAN. Thank you, Senator.
Now, to Senator Bingaman, chairman of the Energy Committee.
Senator BINGAMAN. Thank you very much. Thanks for having

this hearing. It is very useful. Thanks to all the witnesses for being
here.

I know Dan Reicher is not here, but he, in his written testimony,
makes a strong argument in favor of establishing what is referred
to as an energy efficiency resource standard.

He talks about, we should have both a renewable portfolio stand-
ard or renewable energy requirement which would be put on utili-
ties, and then we should also have a provision, this energy effi-
ciency resource standard, to require utilities to improve the effi-
ciency with which they operate. He points to the fact that eight
States have adopted something like that.

I wonder if any of you have looked at this issue and have an
opinion on whether this makes sense as something for Congress to
do. Do any of you know about this? I can wait and ask Dr. Reicher.

Dr. Socolow, did you have a view on this?
Dr. SOCOLOW. Well, it is, frankly, a new idea to me as a policy

instrument. But what it is getting at is the fact that, in so many
instances today, it is still the case that an electric utility is re-
warded by the number of kilowatt hours it sells rather than what
services it can accomplish, so it is very hard to get investments in
the efficiency area.

If this policy will accomplish that, that is just terribly important.
I also think the standard setting that pushes the air conditioners
and the other major appliances forward, and the motors, is terribly
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important also. We can do so much more than we have been doing
with efficiency.

Senator BINGAMAN. All right.
Let me ask Dr. Arvizu, one of the concerns that has been raised

about us going forward in this aggressive effort to develop biofuels
that the President outlined in his State of the Union speech, is the
impact this will have on natural gas usage and what it might do
to the price of natural gas that residential customers and others
are having to pay if you have this additional use of natural gas in
ethanol plants, in biodiesel plants throughout.

I guess the question is, do we need additional tax incentives to
encourage these new plants to configure themselves so they can op-
erate off of biomass some way or other so that you do not have this
tremendous demand for additional natural gas usage? That is the
question.

Dr. ARVIZU. Well, thanks for the question. I think it certainly is
a piece of the point I was earlier making regarding, you need to
think about the impacts that a very aggressive program in biofuels
will ultimately have on our land use, water use, et cetera.

The use of fossil fuels in the ethanol production process is actu-
ally quite significant for corn ethanol, in particular. What I think
we in the research community are advocating is a bio-refinery that
is totally self-contained.

In other words, there is a part of the plant matter, the lignin in
particular, that is not amenable to breaking into fermentable sug-
ars that you can generate ethanol from. It is that piece of the plant
that you can thermochemically use to create and generate power
that will power the plant.

So, ultimately I think you want a self-contained bio-refinery that
has both a thermochemical, perhaps a biochemical, process. It is
very efficient in its use of water and does not require any addi-
tional fossil fuel usage.

Senator BINGAMAN. Do we have any of those bio-refineries, like
you were just describing, in operation today?

Dr. ARVIZU. No, sir, we do not. I think that is where we can en-
courage and incentivize that kind of technology by putting in the
things that I think you have already begun to do, certainly as part
of EPACT (the Energy Policy Act) 2005, with loan guarantees that
will help the investor community recognize and realize the return
on investment that they are looking for when they make the kind
of investments for these advanced technologies.

Senator BINGAMAN. We put a provision in EPACT 2005 for com-
bined heat and power installations, a 10-percent tax incentive for
combined heat and power, together including biomass, combined
heat and power. Do you have any view as to whether that has been
useful, needs to be continued, or needs to be increased?

Dr. ARVIZU. I think it certainly is useful. There are a lot of things
in the EPACT 2005 legislation that are of tremendous value.

Senator BINGAMAN. I am corrected. We put it in the Senate bill
and it was not in the final bill. Go ahead.

Dr. ARVIZU. All right. Let me make the point that I want to
make, which is that we need a broad portfolio of policies that are
both consistent and predictable. It is all about mobilizing private
sector capital.
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And the way in which you can get that money to start flowing—
it is flowing now—is to have policies that are enduring and, at
least, understandable and predictable from the perspective of those
who are making investments.

Senator BINGAMAN. My time is up. Thank you, Mr. Chairman.
The CHAIRMAN. Thank you very much, Senator.
Next on the list is Senator Thomas.
Senator THOMAS. Thank you, Mr. Chairman.
Thank you all.
The CHAIRMAN. Oh, yes. I am sorry. If you could suspend.
Dr. Reicher, we are very glad that you were able to make it. We

have been expecting your arrival.
Dr. REICHER. Thank you, Mr. Chairman.
The CHAIRMAN. Why don’t you go ahead? We would very much

like to hear from you first before we proceed.
Dr. REICHER. Thanks so much.
The CHAIRMAN. We want to hear from Senator Thomas, too, but

we also want to hear from you.
Dr. REICHER. I have had a rather energy-inefficient morning, fly-

ing on the red-eye from California last night. Could not land at
Dulles. We flew to BWI. Landed at BWI and sat on the runway
there. Got back in the air, landed at Dulles and finally made it.
But I am sure you have been through that many, many times.

The CHAIRMAN. It gives you a lot of time to think about all of
this. [Laughter.]

Dr. REICHER. It does. It does. That nice, long red-eye.
The CHAIRMAN. Right.

STATEMENT OF DAN REICHER, J.D., DIRECTOR, ENERGY AND
CLIMATE INITIATIVES, GOOGLE CORP., MOUNTAIN VIEW, CA

Dr. REICHER. Mr. Chairman, members of the committee, I am
very pleased to be here and have the opportunity to make a few
brief remarks. I will make these quite brief because I know I have
already passed that point in the hearing when we give opening
statements.

But I am with Google. I am the director of Energy and Climate
Initiatives at Google. Google recently set aside many hundreds of
millions of dollars to invest in energy and climate, poverty, and
global health. My focus will be on both investment and on policy
measures that can advance energy and climate.

Prior to that, I was president of a company called New Energy
Capital. It is a private equity firm. Over the last several years, we
invested significant sums of money in ethanol plants, biodiesel
plants, co-generation facilities, wood-fired power plants, and a vari-
ety of facilities around the United States, so we have some experi-
ence in how to move capital.

I was in the Clinton administration for 8 years. I was Assistant
Secretary of Energy for Energy Efficiency and Renewable Energy,
Chief of Staff at DOE, and the Acting Assistant Secretary for Pol-
icy.

I want to focus specifically, in a couple of minutes, on energy effi-
ciency. I can talk more broadly on other energy sources, but I think
when all is said and done, energy efficiency, in many ways, is the
lowest of the low-hanging fruit. Whether it is cars, factories, offices,
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buildings of all sorts, there is a significant amount of energy that
we can wring out of current use.

This low-hanging fruit, Mr. Chairman, grows back. The incandes-
cent light bulb that you replaced with a compact fluorescent one of
these days will be replaced again with yet another technology.

The internal combustion engine that we are replacing with hy-
brids today, we are going to replace down the road again with plug-
in hybrids running on biofuels. So, technology for efficiency is al-
ways developing, thus, low-hanging fruit can grow back.

McKinsey and Company did a study recently looking at the en-
ergy efficiency potential globally. Annual energy growth is over 2
percent. McKinsey and Company said, ‘‘Cost-effective investments
in energy efficiency can bring that annual global growth in energy
to below 1 percent annually,’’ so we can cut greater than 2-percent
energy growth to less than 1-percent energy growth through energy
efficiency, and that is very, very significant.

If there is one message I want to leave today, it is that Federal
policy—Federal policy—can truly stimulate private sector invest-
ment. And understand, this private sector investment has to be lit-
erally in the trillions of dollars over the next few decades if we are
going to make the changes to our global energy system that will
both meet demands for energy and deal with global climate change,
energy security, economic competitiveness, poverty alleviation, and
all the other things that we need to deal with in our energy sys-
tem.

Federal policy is critical for stimulating private sector invest-
ment. You need only look at the success we have had with ethanol.
We put Federal tax credits in place, we put a Federal mandate in
place, lots of investment flowed. Of course, oil prices went up and
that helped as well, but it was that Federal policy that gave quite
a push.

The unfortunate thing is that energy efficiency has not enjoyed
the same kind of Federal policy support, so I just want to tick
through a list of things that I think you should consider to leverage
greater private sector investment in energy efficiency.

First, is putting a price on carbon. We have to get to climate con-
trols. We have to get to climate legislation. We can debate what the
mechanisms are, but ultimately we have to internalize the price of
carbon emissions. If we do that, that will send a very positive sig-
nal to the investment community in terms of energy investments
in cleaner technologies.

Second, we do need to strengthen CAFE standards, the Cor-
porate Average Fuel Economy standards. There is no doubt about
it. That is a very, very significant energy-using component of our
economy. CAFE itself is the single biggest step that the Federal
Government has ever taken in terms of energy efficiency, it is just,
we have not updated those standards in years.

Third, as you consider a Federal renewable portfolio standard,
which I know the Senate adopted a year ago, consider a com-
plement to that, what is called the Energy Efficiency Resource
Standard. It has come up to Capitol Hill as a proposal recently,
and it would be a wonderful complement to a renewable portfolio
standard.
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It would set a target for decreasing energy use, increasing energy
efficiency, as it were, among utilities and gas suppliers over the pe-
riod of 2008 to 2020. Essentially if you could put an RPS, Renew-
able Portfolio Standard, together with an Energy Efficiency Re-
source Standard, you could both decrease demand and begin to
move cleaner sources of supply in. They are very complementary,
and I strongly encourage you to consider them.

Fourth, I think tax credits are very, very helpful. The Energy
Policy Act’s tax credits that you adopted have been a great stim-
ulus to investment. The building-related tax credits have been
helpful, but they need to be extended. They need to be strength-
ened.

I know that Senators Snowe and Feinstein introduced legislation
last year that would extend those important energy efficiency tax
credits, and I urge you to take up that proposal.

Fifth, weatherization assistance. I think we are headed in the
wrong direction when it comes to energy efficiency for the poor. In
one sense, we are buying down poor people’s energy bills through
the LIHEAP program, a one-shot investment in their energy bills.

It is a critical thing to do, but it does not get to the heart of the
matter, which is improving the energy efficiency of poor people’s
homes. That is what weatherization assistance does. Instead of
that budget going up over time, it has been going down. In fact,
the administration has proposed a $100-million cut.

We propose a major increase in weatherization to radically cut
residential energy use, particularly among low-income people. With
that will come vast energy savings, climate reductions, jobs, and we
would propose trying to get to a point where we are weatherizing
a million homes a year in the United States.

Lastly, one of the least-heralded energy efficiency success stories
in the United States has been the appliance efficiency standards,
boring old white goods that you sell in a store: refrigerators, freez-
ers, air conditioners.

The good news has been, over the last couple of decades we have,
for example, set standards which have taken the energy use of a
refrigerator down by two-thirds. The same for air conditioners.

The unfortunate thing is, despite a lot of progress over many
years in adopting these standards, in the last 6 years almost none
have been adopted, and the administration is now under court
order to adopt more than 20 standards in the next 4 years.

I urge you to move that process along, provide DOE with the
funding that it needs to get those standards written, and ensure
they are as strong as possible.

So with that, I just want to say that if you want to leverage pri-
vate capital to change our energy systems, one of the best ways to
do it is to focus on Federal policy related to clean energy. Thank
you.

The CHAIRMAN. Thank you, Dr. Reicher. That was very, very
helpful.

[The prepared statement of Dr. Reicher appears in the appendix.]
The CHAIRMAN. Senator Thomas, we have been waiting for you.
Senator THOMAS. Thank you, sir. I have been anxious to go.
Well, thank you very much for being here. I know this is a tough

issue and we need to deal with it. I guess the thing that I have
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on my mind as we go along here is, we are going to go to alter-
natives one of these days, but it is going to be a while.

In the meantime, I think we have to focus a little more on where
we are going to be in the next 10, 15 years, because we are not
going to be in alternatives. We are not going to have wind energy
to do all those things, I do not think, in that very short time.

Governor, you mentioned that we have not moved forward. I
have to tell you that I think in Wyoming, we have moved forward
quite a little bit, as a matter of fact, in energy, and we have moved
forward on coal, and all those things.

In terms of clean coal technology, many of the major benefits
come to the States. What do you think the States’ role is in causing
this to happen?

Governor SCHWEITZER. What we can do is work with the Federal
Government to facilitate the sites. We will place those sites. The
sites are most likely to be built mine-mouth, or even better, mine-
mouth that is co-located with carbon sequestration zones. You can
help us in financing or help us in bonding transmission lines. Wyo-
ming and Montana have a great opportunity of delivering more
electrons to the Southwest.

California alone is asking for 25,000 megawatts of electricity; Las
Vegas needs 5,000; Phoenix needs about 5,000 just in the next 10
years. They are all looking to Montana and Wyoming to deliver
those electrons.

We are kind of stuck in between right now in terms of tech-
nologies. If you build a pulverized coal plant today, you may be
subjecting your rate payors for the next 30 years to pay a carbon
tax.

If you say you want to build an integrated gas combined cycle
coal plant and sequester the carbon dioxide, you immediately add
25 percent to the cost of the electricity for those rate payors.

If the Federal Government places a cap-and-trade system so we
are playing on a level playing field, transmission lines will be built
and companies will begin to build these IGCC plants.

In many ways, those private developers and the States are wait-
ing for Congress to make those decisions of what the playing field
will look like. When those decisions are made, believe me, the
transmission lines will be built and the integrated gas combined
cycle with coal will be built, and we will sequester the carbon diox-
ide. Thank you.

Senator THOMAS. We have made a number of those decisions, but
the funding has not been made available to do some of those
things.

Dr. Arvizu, your research seems to be all in the future, when the
real challenge is in the short term. What kind of research are you
doing to help us fill that vacancy between your long-term research
and what we need in the next 5 to 10 years?

Dr. ARVIZU. Let me be clear. I have been in the renewable energy
business pretty much all of my professional career, so I have actu-
ally seen it when it was strictly research and very much, I would
think, in the demonstration mode. That has changed dramatically.

Today, the renewable energy industry, by some estimates, I
think, coming out of the U.K., is over $70 billion worth of annual
sales investment. The investment in new technology is also grow-
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ing rapidly, but there is, in fact, an industry that is what I would
call very much mainstream in other parts of the world. With public
policies in Europe, and some now following that lead in Asia, you
see technology going into the marketplace.

Senator THOMAS. So you think a lot of it is there and we have
not given the incentives to use it. Is that it?

Dr. ARVIZU. We have technology today that can be used to actu-
ally make a significant dent in our energy use. The answer is yes.
I think, long-term, if we are going to get to a large fraction of our
energy from renewables, we need the continued investment in the
R&D.

Senator THOMAS. Thank you.
Dr. Socolow, you seem to be very critical of coal. Coal is our

greatest source for this rather short-term time. Now, we can do
some different things with it, but it seems like it is a little tough
to be negative on what is apparently our biggest source of energy
for the next 5, 10 years.

Dr. SOCOLOW. More than for 10 years. And if I am critical, I am
trying to be a friend of coal.

Senator THOMAS. Oh. Well, I did not recognize that.
Dr. SOCOLOW. Well, then I did not express myself well. It seems

to me that the problem, if we take climate as a truly dominant con-
cern, looking out decade after decade from here, there is a collision
course between coal and climate unless we bring a whole set of new
technologies to bear on coal.

The good news is, they exist and they can make coal and climate
compatible. Without them, there really is a problem for coal inter-
nationally. The coal industry has a major opportunity here to start
demonstrating that it is serious about the climate problem and will
move forward. I am not talking about a world without coal.

Senator THOMAS. All right. Very good. And it is going to take an
investment that I presume will end up being in the cost of energy,
to some degree.

Dr. SOCOLOW. Absolutely.
Senator THOMAS. Yes. Thank you, sir.
The CHAIRMAN. Senator Stabenow?
Senator STABENOW. Thank you, Mr. Chairman. And thank you

very much for an excellent hearing.
Governor, it is always good to see you. Mr. Aimone, I have to tell

you, my husband is an Air Force veteran, so I am always glad to
hear about the good things happening in the Air Force.

With another branch of the Armed Services, I was pleased to join
Senator Levin and General Motors last fall with the Army, who is
now field testing 100 hydrogen fuel-cell vehicles. So, I am glad to
see the Armed Services really moving out aggressively in this very
important area.

To each of you, welcome. I am very pleased, Mr. Reicher, to see
you here as well. I want to say that we are very proud. Google is
expanding in Ann Arbor, MI, and we are extremely excited about
that, so we are proud to have you with us today.

Dr. REICHER. Thank you, Senator.
Senator STABENOW. When we look at this issue, which is so crit-

ical to us, I guess I see, number one, it is exciting to see now in
the new Congress that we are acknowledging that global warming
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is real and aggressively moving forward on how we can work to-
gether to address it.

It is also a national security issue. Very clearly, our whole na-
tional security policy would change if we were not dependent on oil
from the places in the world where we are.

It is also about jobs, though. I would say, coming from Michigan,
not only making automobiles and moving quickly on alternatives
fuels and so on, but we make the wind turbines, which I believe
is closer than my colleague believes, we are doing it right now, and
ethanol and biodiesel plants and all that, it is jobs. I think we can
do both as we move forward.

My first question relates to the farm bill. The Chairman, the
Ranking Member, myself, a number of us are on the Agriculture
Committee, and we are writing a farm bill.

The last time in the farm bill, we put in an energy title for the
first time. It was really a small—important, but small—effort that
I know the chairman of the committee, I know our Chairman here,
and Chairman Harkin, working with Chairman Bingaman, are
looking at.

If you were to pick one or two things that we could do—and I
would ask any of you to respond—within the context of the farm
bill that would be most helpful as it relates to moving forward on
biofuels, what would that be? Governor?

Governor SCHWEITZER. The most important thing that we can do
is these emerging crops that will produce fuels. I mentioned
camelina, but also crops like safflower and canola, non-traditional
crops. Unfortunately, our insurance program is built around the ex-
isting crops.

So if you are a farmer who is willing to experiment and grow a
new crop that has not been grown in your area, the Federal crop
insurance will say, well, we are going to set these yield levels that
are so low, that it is going to chase you back to growing corn, or
wheat, or soybeans. So I think we have to be realistic and set yield
levels so that farmers will try these new crops.

Senator STABENOW. So you are suggesting that crop insurance be
expanded.

Governor SCHWEITZER. Crop insurance be expanded to these
emerging crops, and set the levels that are high enough so that a
farmer will try these new crops. If there is a crop failure due to
climate, that they are going to be at least even as if they would
have tried wheat, corn, or soybeans, their traditional crops.

There is another one. A State like Montana is not likely to be one
who produces a lot of ethanol with a lot of plants. Our distances
are too great. So in order to produce enough corn for a commercial-
sized ethanol plant, or barley, or wheat, we end up trucking it 150
or 200 miles in a concentric ring around that plant.

Biodiesel is something else. We have farmers in Montana who
are producing biodiesel on their own farms, 50 gallons a day. They
can build their own plant for $10,000.

Twelve or fifteen farmers could come together and build a bio-
diesel plant, where only a few thousand acres are produced to go
to that plant and they can produce that biodiesel very effectively
and very efficiently with less trucking. They will use that crop at
home.
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Here is the beauty of this thing: whatever crop you have in your
backyard that will produce a biofuel, produce it and use that
biofuel at home so that we are not transporting oil clear across this
continent in order to get it to a farmer to put in his tractor.

If you incent those farmers to grow the crops that will produce
the biodiesel, and then you have a loan guarantee for them to build
their own biodiesel plants, then they will begin using that biodiesel
in their Case tractor, in their John Deere tractor, in their Cater-
pillar tractor.

And by the way, the manufacturers only allow up to 10 or 20
percent biodiesel in their engines in the United States; some of
those same engines are up to 80 percent in Europe. So I would sim-
ply say to the manufacturers, do not expect a farmer to pay
$300,000 for your tractor if you will not allow the farmer to use
their own oil in your tractor. Thank you.

Senator STABENOW. Thank you.
Dr. Reicher?
Dr. REICHER. Senator, at New Energy Capital where I was pre-

viously, we developed and invested in three corn ethanol plants
and the first biodiesel plant in the Northeast. So, based on that,
I guess I would make several recommendations.

First, I do think alternative feedstocks, alternatives to corn and
soybeans, are going to be important. Corn is the backbone of the
ethanol industry, but everybody knows that we are going to get to
a point where that corn supply cannot continue to provide the feed-
stocks we need to grow the ethanol industry. So, I think building
on corn, but using the farm bill to encourage other feedstocks for
both ethanol and biodiesel, is critical.

Secondly, I think cellulosic ethanol, which you have talked about
this morning, making ethanol from waste and energy crops, and all
sorts of things, makes an awful lot of sense. I think probably look-
ing at a tax credit that goes beyond the regular tax credit for corn
ethanol would make some sense.

One of the things that you put in the original energy title in the
farm bill is a grant program for both renewables and energy effi-
ciency, heavily over-subscribed. I would suggest you increase that
grant program.

It has been very useful on the farm for people seeking to put up
small farm-scale wind turbines, increase the efficiency of farming
and agricultural processes, a whole variety of things. That has been
a good program.

I also would suggest that we were the beneficiary of a USDA
loan guarantee for our biodiesel plant in Delaware. It worked ex-
tremely well for us. But one thing to look at is potentially increas-
ing the upper limit of those loan guarantees. They are capped, and
it would be worth exploring whether those could be raised.

The CHAIRMAN. Thank you very much. I appreciate that. Thank
you.

Senator STABENOW. Thank you.
The CHAIRMAN. Senator Salazar?
Senator SALAZAR. So much to talk about, Mr. Chairman, and so

little time.
The CHAIRMAN. I was thinking the same.
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Senator SALAZAR. Let me just say thank you to a stellar group
of witnesses. I appreciate the dialogue. You were all great.

I have two questions, and they are to Governor Schweitzer, Dr.
Arvizu, and to Dan Reicher. The first of those questions is, what
in your mind—and you are going to have to each be very quick, like
a 1-minute response—are the two or three most important incen-
tives that we could create out of this Finance Committee to make
the vision that has been outlined here on a bipartisan basis?

I look at the legislation that we already have, bipartisan legisla-
tion: renewable energy bonds, rural wind energy development, the
Energy Efficiency Incentives Act, the Securing America’s Energy
Independence Act. There will probably be a thousand of those
things that we will be dealing with here.

What are the top three that you think would be most instru-
mental for us to move this energy independence agenda forward?
That is question number one.

Question number two: Renewable Portfolio Standards. I know,
Brian, what you have done in Montana. It is exemplary. In Colo-
rado, we started out at 10 percent by 2015. Yesterday, the legisla-
ture adopted a 20 percent by 2015 RPS. Doesn’t it make sense to
do a national RPS? If so, what is it that we ought to be aiming at
with respect to the national RPS?

So let us start with you, Dr.—Governor Schweitzer, and then we
will just move down the table.

Governor SCHWEITZER. Well, I thought that you had elevated me.
As you know, I went to Colorado State University. But I only have
a bachelor’s degree, not a doctor’s degree.

Senator SALAZAR. We can arrange an honorary doctorate any
time you want to come back to Colorado. [Laughter.]

Governor SCHWEITZER. Even though I got ‘‘C’’s? [Laughter.]
Senator SALAZAR. You are Governor. It does not matter what you

did when you were in college.
Governor SCHWEITZER. Renewable tax credits are the most im-

portant thing. Give a signal to those who manufacture this equip-
ment for at least 10 years. That is the most important thing that
we can do here.

The other thing is, you actually, in the energy bill, have loan
guarantee provisions, but the money has not been made available
through the Finance Committee so that we can begin building some
of these coal gasification plants.

Senator SALAZAR. So we have production tax credits and the loan
guarantee programs. Now, RPS?

Governor SCHWEITZER. I have already signed on to 25 by ’25. I
was the first Governor to sign on; some of you Senators have also
signed on, that by the year 2025 we will be at 25 percent. I think
that we do need to have a national standard. I think we need a
challenge to get to 20 percent soon, and I think that 25 by 2025
is reasonable.

Senator SALAZAR. Twenty-five by 2025 works.
Governor SCHWEITZER. That is right. Thank you.
Senator SALAZAR. Dr. Arvizu?
Dr. ARVIZU. Well, see, I am going to second this thing about the

production tax credit. I think it is absolutely essential, even for the
wind industry. The prices for wind turbines have increased over
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the last 18 months, primarily because of the commoditization kinds
of things. The price of steel has gone up.

They are beginning to make a profit at some of these things,
which I think is a good thing to be doing. As a result, the prices
have gone from $1,000 a kilowatt to over $1,800 a kilowatt. So we
need long-term credits to help shore up that industry.

I also think, certainly in the case of cellulosic biomass, the loan
guarantee is actually a very good mechanism to help defray some
of that financial risk that exists in building those first-of-a-kind
type plants that are just now going into place.

Regarding the national RPS, I find that the RPSs that the States
have implemented have been very positive and very valuable. I
know that certainly Xcel has found that having that experience in
Colorado is actually putting in a very positive business case for
some of the things that they are doing.

It is problematic, I believe, to have a national RPS without recog-
nizing the differences from region to region of the country. So my
offering would be that some sort of an interstate renewable energy
credit trading mechanism might be something to consider as we
think about, how do we do that.

Senator SALAZAR. A question I will ask you later is, could you do
an RPS, maybe the 25 by 2025, with a State implementation or re-
gional implementation program, kind of like we do with a lot of the
environmental programs that we already have?

But I only have another minute, so let me ask Dan Reicher.
Dr. REICHER. Very quickly, Senator. I think long-term extension

of the production tax credits makes an awful lot of sense, at least
5 years. The problem in the investment world is, with a 2-year ho-
rizon, it makes it very difficult to make those kinds of investments
to get projects on the ground, get them up and running.

Second, I think we should complement the production tax credits
with aggressive energy efficiency tax credits. As I said, I think be-
fore you came in, efficiency and renewables work extremely well to-
gether, both lowering demand as we bring cleaner energy sources
in.

Third, in terms of the RPS, I think we should push to 20 percent
if we are looking at electricity; 25 by 2025 for a longer period of
time also makes sense. But I think an aggressive RPS, I think we
can figure out how to do it nationally. Not to say that there are
not challenges, but we can implement it.

Also, again, I would complement the RPS with what I described
briefly in my testimony as an energy efficiency resource standard.
This is a standard that would——

Senator SALAZAR. Thank you very much. I appreciate your quick
responses.

The CHAIRMAN. Thank you, Senator, very much.
Senator Bunning?
Senator BUNNING. Five minutes is awfully short.
First of all, I compliment you all on your testimony. Governor

Schweitzer, I thank you for endorsing S. 155, the Coal-to-Liquid. In
your testimony, you did that. I appreciate that because that is one
way to get there in a hurry. If we would fund the 2005 Energy bill
properly, we could get there in a hurry, because the technology is
there.
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Carbon sequestration is an absolute must, and we can use the
byproducts, the carbon sequestration, to do exactly what the Gov-
ernor has said in the oil fields, make sure that you put the plants
where you can transfer into gasification, or put it into a big pipe-
line and send it to the oil fields, the carbon sequestration.

Mr. Aimone, in your testimony you said that coal-to-liquid fuel
faces considerable technical, environmental, and economic issues.
But there is significant evidence that suggests otherwise.

The Assistant Secretary of the Air Force, William Anderson, and
I visited in our office. He talked to me about the testing of the B–
52. There is significant evidence that suggests that South Africa
has fueled jets for decades on coal-to-liquid fuel.

The Air Force is nearly finished, as you said, with successful B–
52 certification. Users who replace conventional fuels with CTL
fuel receive the environmental benefits of an ultra-clean, virtually
zero sulfur fuel. While I agree that there are economic issues, they
center on the government’s incentives that this committee is ex-
ploring today.

If the Defense Logistics Agency expressed a preference for syn-
thetic fuels, is anything stopping the Air Force from purchasing
that fuel at market prices today?

Mr. AIMONE. No, sir. In fact, the Defense Logistics Agency has
a pre-solicitation on the street for 200,000 gallons of synthetic fuel
this year. The Department of Defense’s Logistics Agency should put
that out as a formal Request for Proposal towards the end of this
week, seeking delivery within the June/July time frame.

Senator BUNNING. One of the big problems in the changes that
we have put in our new Senate bill for coal-to-liquids, is the length
of the contract. Five years is not a long enough contract for security
for those who want to invest $2 billion, or $3 billion in a plant to
produce that kind of a coal-to-liquid. So we have put in a 25-year
window for the Army and the Air Force, and anyone who wanted
to use that, in our bill. Would that be helpful?

Mr. AIMONE. Sir, I believe it would be helpful. Yes.
Senator BUNNING. So expanding the time. All right.
Dr. Socolow, there seem to be very, very strong feelings on coal

one way or the other, but we have a 25-year supply of unbelievable
amounts. Now, we can go both ways, but we have to secure the se-
questration, as you suggested. If we do it properly, can we use coal
efficiently, as you suggested?

Dr. SOCOLOW. Yes.
Senator BUNNING. We can?
Dr. SOCOLOW. Yes. I mean, I think——
Senator BUNNING. Well, see, I got the same feeling that Senator

Thomas did in your testimony, that you were anti-coal. I maybe
misunderstood you.

Dr. SOCOLOW. Well, the two of you got it wrong from my perspec-
tive.

Senator BUNNING. All right. We have the same ears.
Dr. SOCOLOW. Yes. I think it is because it is an unfamiliar mes-

sage, frankly, which is, there is a technology—a whole class of tech-
nologies—that appears to have no show-stoppers. There is going to
be a lot of learning. But the carbon capture and storage, combined
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with coal, gives you using coal for centuries within the climate con-
straints, which are very severe.

Senator BUNNING. For electric and for other fuels?
Dr. SOCOLOW. I think so. The question is, is there going to be

sufficient pore space below ground? The question that the inter-
national R&D community asks, in looking at coal and carbon cap-
ture and storage, no other critical question, is ultimately how much
storage capacity is there below ground internationally in forma-
tions that are typically ones that did not hold oil and gas? They
will get us started, but the other ones are going to be the important
ones over the century scale.

Senator BUNNING. But there are other uses, byproduct uses.
Dr. SOCOLOW. Byproduct uses are not going to be sufficient.
Senator BUNNING. In other words, there is going to have to be

storage.
Dr. SOCOLOW. There is going to have to be storage. The judg-

ments about pore space, we have not had enough of a survey. I
could put in an argument here that one of the things important to
do now is more of the surveying of the U.S. for the below-ground
storage capacity.

Australia has done the best job so far of any country because
they believe it is part of the future of coal. The U.S. Geological Sur-
vey is capable of doing a deeper survey. As I said, individual
projects will be still deeper than that.

So the first question is, is there pore space below-ground for cen-
tury-scale storage? I believe the answer is almost probably yes, or
maybe I could say almost surely yes.

Senator BUNNING. What I am trying to get to is, we do not have
to reinvent the wheel to advance this technology quickly. All we
have to do is incentivize it properly.

Dr. SOCOLOW. I believe that is correct. I believe a strong cap-and-
trade system that puts the carbon price in the range of $30 a ton
of carbon dioxide in play will be a very important part of that, plus
the subsidies for the early movers.

Senator BUNNING. Thank you very much.
Mr. AIMONE. Senator Bunning, if I could just offer one thought.

Back in the 1980s, the Synthetic Fuels Corporation was created.
Senator BUNNING. We had a plant in Kentucky, I know.
Mr. AIMONE. There was a plant. But there was a book written

in 1987 called, ‘‘The Unfulfilled Promise of Synthetic Fuels.’’ It is
an interesting book to read 30 years later. What is it that we have
learned in the last 30 years? I encourage the committee to examine
that a little bit. We do have coal gasification operations in this
country today.

Senator BUNNING. But not on the scale of commercial use.
Mr. AIMONE. But at least they are there and answering some of

those technical questions that I raised in my testimony, including,
for example, scaling this up. Understanding an industry that can
build to this technology, the economics of it and the like, all drive
to, what have we learned?

The university system is 20-plus years in further understanding
of this than both the engineering and sciences communities. We
have modern plants operating in Qatar and Malaysia, and certainly
some in China being built today to learn from. As you mentioned,
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SASIL has 30 years of operation. These are different than where
the industry was in 1975 when the industry was attempting this.

Senator BUNNING. Thank you very much.
The CHAIRMAN. Thank you, Senator.
I am going to have to leave, if Senator Grassley has any ques-

tions. You have all been just terrific. I think this has been one of
the best hearings this committee has had in a long, long time.

Governor, you clearly know what you are talking about. You
have spent a lot of time thinking about this in our State, and talk-
ing all around the country, and many people deeply appreciate your
energy, and also the depth of your knowledge on this subject.

Mr. Aimone, clearly the military—the Air Force especially—and
all the energy it consumes is a huge part of this. Thank you so
much for your contribution, a vitally important part of one of the
big pieces of the puzzle here that you are helping to solve for us.
Thank you so very much.

And Dr. Arvizu, Senator Salazar was right, you, too, know your
stuff. I mean, it is clear that you have given deep thought about
this and all the different aspects, and it is a real driver in getting
this to move ahead with your agency and your organization you are
working with.

Dr. Socolow, thanks so much for helping shed a lot more light on
carbon sequestration. There is a lot of fog around it, but it is clear,
in my judgment, that we have to move aggressively in that area.

I do have one question to ask you. That is, if all power plants
were to sequester, is there enough underground storage capacity?

Dr. SOCOLOW. This is the kind of question that the IPCC (Inter-
governmental Panel on Climate Change) deals with with climate,
trying to state a probabilistic answer in terms of likely and more
likely with various numbers. The answer, essentially, is likely, yes.

The CHAIRMAN. All right.
And Dr. Reicher, I am sorry for all the red-eye and all that you

had to go through, but it is clear that that did not dim your think-
ing. You were very clear with your ideas, too.

We are going to have a lot more hearings on this subject in this
committee. This is only the beginning. We may invite you back or
figure out some way to make best use of your talents, your exper-
tise, and your substance. I just cannot thank you enough for all the
time and energy, if you will, that you have devoted in coming here,
and I just thank you very, very, much.

Dr. REICHER. Thank you, Senator.
The CHAIRMAN. I will turn it over to Senator Grassley.
Senator GRASSLEY. Listen, I am not going to keep you long. I am

going to ask the questions that I was going to ask you to answer
in writing; it will save you some time as well.

So, I have just one question for the three people on the right-
hand of the panel; I asked the other two earlier. For Dr. Socolow,
the fertilizer industry has a long history of capturing carbon diox-
ide and selling it and using it to produce additional urea, com-
bining carbon dioxide with ammonia.

In your testimony, you have said carbon dioxide capture is a ma-
ture technology. I know my farmers from Iowa use a lot of fer-
tilizer. You mentioned that the fertilizer industry captures and
uses a lot of carbon dioxide.
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One of our energy problems is fertilizer production going offshore
to countries with cheap natural gas. If our domestic fertilizer
plants close because of high natural gas prices, will we not lose all
the experience in carbon dioxide utilization?

Dr. SOCOLOW. The last part, I am really not sure about. The
main point I was making in my testimony—I did not say it here
in the hearing—was that it is the case that, in the process of mak-
ing urea, almost all of the technologies that are above ground are
in play, that are involved in capturing carbon dioxide in a natural
gas or a coal-fired plant.

The same technologies used to make urea in China are based on
coal, which is to say you gasify the fuel, you make carbon dioxide
and hydrogen, you make the hydrogen into ammonia, and then you
bring the carbon dioxide back to combine with the ammonia to
make urea.

So you really have in that industry a demonstration of the com-
mercial readiness of the carbon capture part of capture and stor-
age. If it leaves offshore, I do not know if that is an intellectual
property that one loses. I would not be sure of that.

Senator GRASSLEY. All right.
Then Dr. Arvizu, you said that Europe and Asia have grown to

dominate a $40-billion international energy technology and equip-
ment industry. What part of the market does the United States
still have?

And a second question. You mentioned that, since the establish-
ment of the National Renewable Energy Lab, and over the last dec-
ade, Denmark, Germany, and Spain have surpassed the United
States in production and deployment of wind turbines, and Japan
and Germany have surpassed the United States in the production
of electricity-producing solar panels. What, in your opinion, should
Congress do to turn those trade issues around?

I might partly answer your question, that just recently in Iowa
we had Siemens decide to locate a plant in Madison, IA, and an-
other company from Denmark is interested in locating something
in Iowa. But beyond that, answer my questions.

Dr. ARVIZU. All right. On the first question, where do we still
have, perhaps, dominance? I would say that is in the technology
R&D world, both in the solar photovoltaics and, for that matter, I
think some of the advanced concepts in wind energy and biofuels.
I think the U.S. still enjoys technological leadership there.

What we have lost is the production capacity at this point. And
again, those are primarily driven by these public policies in these
other parts of the world.

What I think we can do to try to gain back a position of some
level of prominence is, it really has to do with maintaining our
technological lead. I think, wherever the innovation occurs, that is
really where the opportunity for job creation and wealth creation
really occurs.

So I think we have moved to the point now where I think the
next big market in the world will be the U.S., and it would be cer-
tainly a shame to have us importing the technology that we spent
so many taxpayer dollars to build.

So it is important, I think, that we try to localize our industry
so that the innovation continues to occur here and the job creation
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occurs here. I think that is happening. The reason these foreign
companies are moving into the U.S. is because this is where the
markets are, and that is where the opportunity really is. I think
public policy can help aid that in making certain that wealth cre-
ation and those jobs occur here.

Senator GRASSLEY. All right. Thank you.
And Dr. Reicher, my last question. Your specialty is structuring

public/private financing for energy technology. Could you talk brief-
ly about the roles of foundations, Wall Street, and the government
in funding the next generation of domestic energy?

Dr. REICHER. Yes, Senator. I think the key is that most of the
capital is going to come from the private sector. If we are, indeed,
talking literally trillions of dollars that we are going to need over
the next several decades, it is going to be private capital.

What the Federal Government can do is two things. One, is as
Dr. Arvizu said, provide support for R&D to move technologies out
of the lab. Second, the Federal Government can provide policy in-
struments that really drive this private capital to where it ought
to go. So, standards, credits, a whole host of instruments that can
really move private capital.

As you know well, it has made a huge difference in the ethanol
industry, having both a tax credit and a renewable fuels standard.
If we could move those sorts of instruments of policy, make them
long-term—the problem, you know, with the production tax credit,
is that it is an on again/off again incentive.

If we can make those long-term, if the investment world can rely
on them, lots of things will happen, including, to your earlier point,
locating more wind manufacturing, solar panel manufacturing in
the U.S. The problem here is, companies look at the U.S. and they
say, we just cannot make a bet on this market because it is so up
and down. So that long-term, consistent Federal policy can help.

One more thing I would like to mention in the area of sequestra-
tion. We mostly talk about coal and sequestering the carbon dioxide
from coal. There is an interesting twist on that. That is that we
can also sequester the carbon dioxide from the use of biomass for
power and fuels. The interesting thing about that is, it is the same
carbon dioxide, so technically whatever we develop in terms of se-
questration for coal we can apply to biomass.

The interesting thing about biomass, though, is it is what we call
‘‘carbon neutral.’’ The plants take the carbon dioxide in when they
grow and they release carbon dioxide when you produce energy, as
opposed to the carbon dioxide having been underground for mil-
lions of years in the case of fossil fuels.

So what the sequestration of carbon dioxide from biomass would
do is actually cause a net decrease in atmospheric carbon dioxide,
because you have gone from a neutral carbon dioxide cycle to actu-
ally sequestering that carbon dioxide, and it would cause a net re-
duction in atmospheric carbon dioxide.

The National Academy of Sciences has talked about this, and
others have looked at it. So we can piggy-back on this sequestra-
tion research from the biomass side. I think that is very exciting
in farm country; I think that is very exciting in the forest products
industry.
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Black liquor gasification, ethanol, you name it: there is a whole
host of things we can do with biomass. If we apply carbon seques-
tration technology to that, we are going to be that much further
ahead.

Senator GRASSLEY. Thank you.
Senator, do you have a question?
Senator BUNNING. Yes. I have just a couple.
Senator GRASSLEY. Go ahead.
Senator BUNNING. I want to get back to the carbon sequestration

globally. Because we can get it zeroed down in the United States
of America, we can get it to nothing, and, if China and India do
not do the same, we are going to have the same problems that we
have right now.

Is it not necessary for everybody to get on the same page on
that? Dr. Socolow, I would think that you would be——

Dr. SOCOLOW. I think a lot about this. You are absolutely right.
China is investing in coal power and in coal-to-liquids at an incred-
ible rate.

Senator BUNNING. Yes.
Dr. SOCOLOW. And we don’t have the standing to say much to

them.
Senator BUNNING. Well, we do. We have a big market for their

products.
Dr. SOCOLOW. I am talking specifically in the industry, like peo-

ple involved in the same jobs and marketing the same technologies.
So if we move, it seems to me, then we have the credibility——

Senator BUNNING. The standing.
Dr. SOCOLOW. They are not as courageous as we are about new

technology. I think it is unlikely that they would do something in
this area first, although people say it might happen.

I think if we do what we are expected to do, we’re the leaders
in so many different ways and we move in this, then we go and
say, look, it works and you have to do it, too. We also have the ex-
pectation, if they are capturing and storing carbon dioxide, there
is going to be more of it going on there, in the early years, anyway.

Senator BUNNING. They have lots of room to store.
Dr. SOCOLOW. And we learn from each other because there is

transferrable——
Senator BUNNING. Technology.
Dr. SOCOLOW. There is transferrable insights and information,

and larger markets for the technologies, and so forth. So it really
can be win-win, but it will not start if we do not start.

Senator BUNNING. Doctor, you mentioned in your testimony a
base price of $40 per barrel. Was it not you who mentioned it?

Governor SCHWEITZER. I am guilty.
Senator BUNNING. You are guilty? I am sorry, Governor. Since

you only have a what-you-call-it degree, a normal degree, all these
other doctors, I thought maybe they had mentioned it, because I
think that is essential, if we are going to advance this technology
beyond speculation, for it to have a base price with new tech-
nologies like coal-to-liquids, like other technologies for fuel-based,
whether they be from Iowa in ethanol, whether they be from the
new different types of grasses that you were talking about, because
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that gives stability to the marketplace. Is that an accurate esti-
mate?

Dr. ARVIZU. It very much is. For cellulosic ethanol, the price
point is somewhere at $50 a barrel. Unless the price of oil stays
above that, the investors are not going to get their turn, right?

Senator BUNNING. But if we had a base.
Dr. ARVIZU. But if you put a floor that says we are going to pro-

tect you if the price of oil drops below that, then certainly that
would do that. The interesting thing is, I have met with oil compa-
nies and oil company executives, and certain ones which I will not
name by name, but they have a very low price point.

In order for all companies to actually make investments, their
price point is down around $25 to $30 a barrel, as opposed to what
we think about in the R&D arena where I work, is in the $45 to
$55 a barrel.

Senator BUNNING. Or the $61 a barrel like now.
Governor SCHWEITZER. Or greater. Exactly. But there is a large

gap there, and that really needs to be something that needs to be
addressed by, perhaps, folks on this committee.

Senator BUNNING. But that could be something that could be in-
cluded as a national base, particularly for the military, if we used
that as a base for the Air Force so they could go out and make sure
long-term contracts are not going to get hammered if the oil price
happens to hit $30, that we would be protecting them at $40, the
Air Force, the Army, whoever it might be.

There is such a consumption gap. I mean, we consume so much
in the military. If we could do something to make sure that we
were off of the Middle Eastern production for our military, what a
national security thing that would be for the United States of
America. Do you disagree?

Mr. AIMONE. No, sir.
Senator BUNNING. No, sir. All right. Thank you, Mr. Vice Chair-

man.
Senator GRASSLEY. Thank you. I think the Chairman said it bet-

ter than I can, but I would associate myself with his words, the
outstanding panel we have, as well as the importance of this hear-
ing that we have had now that I think he would say is the start
of a dialogue to formulate policy, and we thank you very much for
your contribution to that.

The hearing is adjourned.
[Whereupon, at 12:04 p.m., the hearing was concluded.]
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