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PURPOSE

On Thursday, March 1, 2012, the Committee on Science, Space, and Technology will hold a
hearing entitled “An Overview of the Department of . Energy Research and Development
Budget for Fiscal Year 2013.” The purpose of the hearing is to examine energy policy-and
budget priorities related to the President’s Fiscal Year (FY) 2013 budget request, including
activities within the DOE offices of Science, Energy Efficiency and Renewable Energy,
Advanced Research Projects Agency—Energy, Fossil Energy, Nuclear Energy, Electricity
Delivery and Energy Reliability, and the Loan Guarantee Program Office.

WITNESS
Dr. Steven Chu, U.S. Secretary of Energy. Dr. Chu was confirmed as the 12 Secretary of
Energy on January 20, 2009. Prior to his appointment Dr. Chu was the Director of DOE’s
Lawrence Berkeley National Laboratory, and a professor of Physics and Molecular and Cell

Biology at the University of California. He is the co-winner of the 1997 Nobel Prize for
Physics.



4

Department of Energy (DOE) Spending
(dollars in millions)

FY13 Request
versus
FY11 FY12 FY13 FY12 Enacted
Program Actual Enacted Request $ %
Office of Science
Advanced Scientific
Computing Research 410.3 4409 455.6 14.7 3.3
Basic Energy Sciences 1638.5 1688.1 1799.6 111.5 6.6
Biological and
Environmental Research 595.2 609.6 625.3 15.7 2.6
Fusion Energy Sciences 3673 401.0 398.3 (2.7) (0.7)
High Energy Physics 775.6 790.9 776.5 (14.4) (1.8)
Nuciear Physics 527.7 547.4 526.9 (20.5) (3.7)
Office of Science™ 4897.3 4873.6 4992.1 118.5 2.4
Energy Efficiency and
Renewable Energy (EERE) .
Hydrogen and Fuel Cell
Technologies 95.8 103.6 80.0 (23.6) (22.8)
Biomass and Biorefinery
Systems 180.0 199.3 270.0 70.8 355
Solar Energy 2596 289.0 310.0 210 7.3
Wind Energy 78.8 93.3 95.0 1.7 1.8
Geothermal Technology 37.0 37.9 65.0 27.1 71.5
Water Power 29.2 58.8 20.0 {38.8) (66.0)
Vehicle Technologies 293.2 328.8 420.0 91.2 27.7
Building Technologies 207.3 219.2 310.0 90.8 41.4
Advanced Manufacturing™* 105.9 1156 290.0 174.4 150.9
Energy Efficiency and
Renewable Energy (EERE)* 17717 1809.6 2337.0 527.4 29.1
Nuclear Energy*** 806.0 858.7 770.4 (88.3) (10.3)
Electricity Delivery and Energy
Reliability R&D 1021 99.1 103.4 4.3 4.3
Fossil Energy R&D 434.1 348.7 420.6 73.9 213
ARPA-E 179.6 275.0 350.0 75.0 27.3
Loan Guarantee Program Office 179.5 6.0 9.0 3.0 50.0
Totals: 8370.3 8268.7 8982.5 713.8 8.6

*Total program funding: miner and non-S&T accounts at SC and EERE are not shown,
**1ndustrial Technologies Preogram renamed as Advanced Manufacturing Office in FY 2013,
**% Total Office of Nuclear Energy: includes Facility Management and Idaho Safeguards and Security



BACKGROUND

The Department of Energy (DOE) funds a wide range of research. development, demonstration.
and commercial application activities. DOE’s primary mission is to “advance the national
economic, and energy security of the United States: to promote scientific and technological
innovation in support of that mission; and to ensure the environmental cleanup of the national
nuclear weapons complcx."‘ In order to fulfill its mission, DOE operations are guided by five
strategic themes: energy security. nuclear security. scientific discovery and innovation.
environmental responsibility. and management excellence.

The overall FY 2013 budget request for DOE is $27.2 billion. which represents a $855.5 million
or 3.2 percent increase over FY 2012 levels. Approximately one third of this amount is dedicated
to programs within the Committee on Science, Space, and Technology’s jurisdiction. The
balance of DOE’s funding is allocated to the National Nuclear Security Administration (NNSA).
to maintain our stockpile of nuclear weapons. and Defense and Non-Defense Environmental
Management (EM) programs, to manage the cleanup of nuclear weapons production and
government-sponsored nuclear energy research.

DOE R&D PROGRAMS AND OFFICES

Office of Science

The total FY 2013 budget request for the Office of Science (SC) is $5.0 billion. a $118.4 million
or 2.4 percent increase over the FY 2012 levels. The mission of the Office of Science is the
delivery of scientific discoveries. capabilities. and major scientific tools to transform the
understanding of nature and to advance the energy, economic, and national security of the United
States. In support of this mission, SC supports basic research in the following areas: advanced
scientific computing, basic energy sciences, biological and environmental research, fusion
energy sciences, high energy physics, and nuclear physics. SC’s operations take place in three
main areas: selection and management of research (47 percent of SC's FY 2013 budget request);
operation of world-class, state-of-the-art scientific facilities (38 percent); and design and
construction of new facilities (14 percent).

SC also supports several ongoing interagency initiatives such as the Networking and Information
Technology Research and Development program: the National Networking Initiative; the United
States Global Change Research Program; and the Climate Change Technology Program. SC
provides approximately 45 percent of Federal support of basic research in the physical sciences
and key components of the Nation’s basic research in biology and high-end computing.

Office of Science budget and activities are divided into the following six major program areas:

Basic Energy Sciences (BES) requests $1.8 billion, an increase of $11 1.5 million (or 6.6
percent) over FY 2012 levels. BES supports basic research into the fundamental building blocks
necessary for advancing new energy technologies. and maintains world-class research facilities
to develop new knowledge and facilitate advances in areas such as materials science and
chemistry. BES requests funding for ongoing operation of two existing Energy Innovation Hubs:

! All DOE mission statement quotes come from the cited office’s website.
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$24.2 million for the fourth fiscal year of the Fuels from Sunlight Hub. administered by the
Chemical Sciences, Geosciences. and Biosciences subprogram: and $24.2 million for the second
vear of the Batieries and Energy Storage Hub, administered by the Materials Sciences. and
Engineering subprogram.

In order to realize significant research gains and advance new research methodology. in 2009
BES initiated the creation of Energy Frontier Research Centers (EFRCs.) EFRCs are
individually funded between $2-5 million per year to conduct focused research from a small
team to solve “grand challenges™ associated with disruptive scientific advances. DOE requests
continued funding for all 46 existing EFRCs in FY 2013,

Biological and Environmental Research (BER) would receive $625.3 million in the
President’s budget, which is $15.7 million (2.6 percent) over FY 2012 funding. BER examines
fundamental biological systems, climate. and environmental sciences. Specifically. BER
researches genomics. drivers of climate change, and deeper environmental issues. The request
also includes support for the three DOE Bioenergy Research Centers, the Joint Genome Institute.
and Environmental Molecular Sciences Laboratory.

The majority of the requested increase is directed to the Climate and Environmental System
Science subprogram, which increases $11.6 million (17.1 percent). This funding will support a
“next-generation ecosystem experiment, begun in 2012, focused on the relationship between
climate change and Arctic permafrost ecosystems and will initiate a new activity exploring the
relationship between climate and tropics ecology e

The budget would provide $455.6 million for Advanced Scientific Computing Research
(ASCR). an increase of $14.7 million (3.3 percent) over FY 2012 levels. Within ASCR, the two
primary subprograms face different funding profiles for FY 2013. The Mathematical,
Computational, and Computer Sciences Research subprogram would receive an increase of
$28.1 million (18.1 percent) to focus on the challenge of data-intensive science and develop the
computational capacity for future super-computing needs. The High Performance Computing
and Network Facilities subprogram request decreases by $13.3 million (4.6 percent) from FY
2012 enacted levels. The budget request includes $68.5 million to continue investigating the
potential for an exascale computing system aimed at increasing computational capacity by a
thousand-fold.

The request for Fusion Energy Sciences (FES) is $398.3 million, a decrease of $2.7 million (0.7
percent) below FY 2012 funding. FES supports research to improve fundamental understanding
of matter at very high temperatures and densities needed to develop fusion energy. The
contribution to the international ITER project. a partnership to demonstrate the first fusion
prototype, is $150 million. an increase of $45 million (42.9 percent) above FY 2012 enacted
funding.

The FY 2013 funding request for High Energy Physics (HEP) is $776.5 million. a $14.3 million
(1.8 percent) decrease from the enacted FY 2012 level. HEP probes the basic relationship
between space and time, the elementary constituents of matter and energy, and the interactions

* Department of Energy, FY 2013 Congressional Budget Request, Volume 4, p. 148.
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between them. This effort is concentrated on three scientific frontiers: the energy frontier. the
intensity frontier. and the cosmic frontier.

Nuclear Physies (NP) would receive $326.9 million. a decrease of $20.4 million (3.7 percent)
below FY 2012 funding. This program supports research to discover and understand various
forms of nuclear matter. It also supports the production and development of techniques to make
isotopes that are in short supply for medical. national security. environmental. and other research
applications.

Energv Efficiency and Renewable Energy

The mission of the Office of Energy Efficiency and Renewable Energy (EERE) is to “strengthen
the United States' energy security, environmental quality. and economic vitality in public-private
partnerships.” EERE supports this mission statement by: “Enhancing energy efficiency and
productivity: bringing clean, reliable and affordable energy technologies to the marketplace: and
making a difference in the evervday lives of Americans by enhancing their energy choices and
their quality of life.” EERE participates in many crosscutting activities with other departments,
as well as within DOE offices. including collaborations with the Office of Science. the Advanced
Research Projects Agency - Energy. Office of Electricity. Fossil Energy, Federal Energy
Management Program. and the Loan Guarantee Program Office.

The Administration’s budget request of $2.3 billion for EERE represents a $527.4 million (29.1
percent) increase over FY 2012 levels. This reflects the President’s continued emphasis on
increasing spending to develop clean energy technologies. Additionally, EERE requests
statutory language allowing the Secretary of Energy to transfer up to $100 million to the Defense
Production Act Fund.

The proposed funding for the Solar Energy program is $310 million. an increase of $21 million
(7.3 percent) over FY 2012 levels. This request continues to support the Administration’s
“SunShot™ initiative. A primary component of this initiative is EERE’s “Dollar-a-Watt™
program to make solar energy cost-competitive with fossil fuels without subsidies. To achieve
this goal, solar generation needs to reach a five to six cents’kWh equivalent installed price for
solar photovoltaics (PV) energy by 2020, or reduce the instalied cost of solar electricity by
approximately 75 percent from current costs. In order to achieve the SunShot goals. the budget
requests additional emphasis on late-stage technology development activities. Market
transformation activities receive an increase of $10.2 million (32 percent) and the manufacturing
and SunShot validation subprogram receives a $25.3 million (30 percent) increase above FY
2012 levels.

The FY 2013 funding request for the Wind Energy program is $95 million. an increase of $1.7
million (1.9 percent) over FY 2012 enacted levels. The request focuses funding on activities to
develop offshore wind technology. and aims to address financial, regulatory. technical.
environmental, and social issues associated with offshore wind.

The FY2013 Biomass and Biorefinery Systems budget request is $270 million, an increase of
$70.7 million (35.5 percent) over the FY 2012 level. This program aims to develop and
transform domestic, renewable, and abundant biomass resources into cost-competitive, high
performance biofuels, biopower, and bioproducts through targeted planning, research,
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development and demonstration. DOE is seeking legislative authority to transfer funds under the
Defense Production Act to coordinate EERE biofuel activities with the Navy and U.S.
Department of Agriculture. The FY 2013 also includes an increased focus on bio-oil and
downstream process technologies to produce final biofuel products.

The proposed funding level for the Geothermal Technology program is $63 million. an increase
of $27.1 million (71.7 percent) over FY2012. The funding increase is almost exclusively
dedicated to the Enhanced Geothermal Systems (EGS) subprogram. The subprogram will focus
on EGS reservoir creation and monitoring technologies at EGS field test sites and will evaluate
EGS stimulation techniques.

The Administration’s budget request provides a total of $20 million for the Water Power
program, which is a $38.8 million (66 percent) decrease from FY 2012 enacted levels. The
program funds incremental hydropower development and demonstrates marine and hydrokinetic
(MHK) technologies. According to the budget. the reduction in funding is due to progress in
multiyear research projects intended to improve conventional hydropower. The program will
focus on MHK technologies and developing open water testing for MHK devices.

The Hydrogen and Fuel Cell Technologies (HFCT) program requests $80 million: a $23.6
million or 22.8 percent decrease from FY 2012 levels. The budget states that the decrease
reflects previous year progress on fuel cell technologies. FY 2013 efforts will be directed to
deploying fuel cells with industry and government partners.

The budget request for the Buildings Technologies Program (BTP) is $310 million, a $174.4
million (41.4 percent) increase over FY 2012 levels. BTP supports efforts to improve the energy
efficiency of new and existing homes and buildings primarily through advanced building
technologies. controls, systems, and whole-building design: demonstration of integrated
approaches for construction: bringing transformational tools to the market place; supporting the
ENERGY STAR program; supporting the adoption, training. and enforcement of building codes:
and promulgating and finalizing efficiency standards as required by law. The Energy Efficient
Buildings Systems Design Hub is administered by BTP.

BTP also supports the President’s Better Buildings Initiative, which aims to achieve a 20 percent
improvement in commercial building energy efficiency by 2020. The program will expand
demonstration and testing activities associated with retrofitting commercial and residential
buiidings. In addition to ongoing research, development, and demonstration (RD&D) activities,
BTP Equipment and Buildings Standards requests an additional $40 million in part to initiate six
new conservation standards rulemaking.

The Vehicle Technologies Program (VTP) requests $420 million. an increase of $91.2 million
(27.7 percent) over the FY 2012 level. VTP is centered on achieving the President’s goal to
place one million electric vehicles on the road by 2015, The FY 2013 increase reflects an
increased emphasis on advanced battery technology and manufacturing to reduce system cost.
VTP will also focus on improving Heating Ventilation Air Conditioning system technologies.

The Advanced Manufacturing Office (AMO. formerly the Industrial Technologies Program),
request is $290 million, an increase of $174.4 million (150.9 percent) over FY2012 levels. The
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mission of AMO is to research. develop and demonstrate at a “convincing scale new energy-
efficient manufacturing processes and materials technologies to reduce the energy intensity and
life-cycle energy consumption of manufactured products and promote a corporate culture of
continuous improvement in energy efficiency’™ for existing manufacturing facilities.

In FY 2013, AMO’s Systems Integration activities would increase over $100 miltion to develop
and demonstrate manufacturing processes. DOE requests $20 million for the second year of the
Critical Materials Energy Innovation Hub to explore new technologies in order to increase the
supply or reduce critical materials demand for energy efficiency and renewable energy
technologies. AMO additionally seeks statutory authority to transfer funds under the Defense
Production Act to reduce cost and accelerate the availability of certain technologies for both
commercial and defense applications.

The Advanced Research Projects Agency ~Energy

The Administration requests $330 million in FY 2013 for the Advanced Research Projects
Agency — Energy (ARPA-E). an increase of $75 million or 27.3 percent over FY 2012 levels. [n
FY 2013. ARPA-E will emphasize (1) $184 million for Transportation Systems. including
batteries and systems for electric vehicles and development of market competitive fuels using
domestic resources such as natural gas: and (2) $130 million for Stationary Power. including
challenges associated with “power electronics, solar. wind. osmotic power, smart grid
technologies. natural gas. geothermal, and waste heat capture.”™

Established in 2007 by the America COMPETES Act (P.L.110-69), ARPA-E is statutorily
charged with developing energy technologies that result in “(i) reductions of imports of energy
from foreign sources: (ii) reductions of energy-related emissions, including greenhouse gases;
and (iii) improvement in the energy efficiency of all economic sectors.” Initially provided with
$400 million in American Recovery and Reinvestment Act (ARRA) (P.L.111-5) funding.
ARPA-E did not receive a direct appropriation in FY 10, though it did receive a $15 million
transfer from the Office of Science.

In FY 2011, ARPA-E was provided $180 million in funding, of which $130 million for 60
projects has thus far been awarded. The six program areas funded in FY 2011 included Plants
Engineered to Replace Oil (PETRO), High Energy Advanced Tehrmal Storage (HEATS), Rare
Earth Alternatives in Critical Technologies (REACT). Green Electricity Network integration
(GENID), and Solar Agile Delivery of Electrical Power Technology (Solar ADEPT). In FY 2012,
ARPA-E plans to issue funding opportunity announcements (FOA) for Hybrid Energy Storage
Modules (HESM), natural gas for transportation, Small Business Innovation Research (SBIR).
and a FOA open to any transformational energy technology.

Fossil Energy R&D

The DOE Office of Fossil Energy (FE) supports R&D focused on coal (including clean coal
technologies). gas, and petroleum and also supports the Federal government’s Strategic
Petroleum Reserve. The President’s total budget request for FE is $650.8 million. Of that, FE's
R&D budget is $420.6 million, an increase of $73.9 million (21.3 percent) above FY 12 enacted

‘T DOE FY 2013 Congressional Budget Request, Volume 3. p. 131,
* Department of Energyv. Detailed Budget Request Volume 4. p. 417,
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levels. The FY 2012 level of $333.7 million inciuded a rescission of $187 million resulting from

termination of a major carbon capture and sequestration (CCS) demonstration project funded in a
previous fiscal year. The base budget request for FE R&D. before accounting for this rescission.

represents a decrease of $103.2 million. or 19.7 percent.

Coal R&D is funded at $275.9 miltion. the bulk of which focuses on advancing carbon capture
and sequestration (CCS) efforts. FY 2013 Carbon Capture subprogram efforts are dedicated 10
achieving FE’s goal to accomplish post-combustion carbon dioxide capture at no more than a 35
percent increase in electricity costs. The program is also identifving technologies to acquire
commercial value of sequestered carbon through Carbon Capture. Utilization, and Sequestration
activities to improve the economic viability of CCS technology. The Carbon Storage subprogram
is mostly focused on maintaining funding for regional carbon sequestration partnerships to study
the viability of long-term geologic storage in various formations.

The Clean Coal Power Initiative (CCPT) does not request additional funding to support CCS
demonstration projects. In FY 2013, CCPI will continue to monitor the progress of the current
portfolio of demonstration projects funded through ARRA. The Hydrogen from Coal. Coal to
Coal Biomass to Liquids. and Solid Oxide Fuel Cells subprograms are all proposed to be
eliminated.

The Natural Gas Technologies R&D program request is $17 million. $12 million of which is
proposed for a new interagency R&D initiative by DOE. the Environmental Protection Agency.
and the U.S. Geological Survey fo “understand and minimize the potential environmental. health.
and safety impacts of shale gas development through hydraulic fracturing...including the key
research recommendations received from the Subcommittee of the Secretary of Energy Advisory
Board.”™

The FY13 budget request proposes to terminate Unconventional Fossil Energy Technologies
programs, including the elimination of $50 million for the Ultra-Deep and Unconventional
Natural Gas Other Petroleum Resources Research Program.

Nuclear Energy

The primary mission of the Office of Nuclear Energy (NE) is to “advance nuclear power as a
resource capable of meeting the Nation's energy. environmental, and national security needs by
resolving technical. cost, safety, proliferation resistance, and security barriers through research,
development, and demonstration as appropriate.”

The FY 13 budget request for NE is $770.4 million. a $88.3 million (10.3 percent) decrease
below FY 2012 levels. NE’s primary R&D programs are Nuclear Energy Enabling Technologies.
or NEET, ($65.3 million); Light Water Reactor Small and Modular Reactor Licensing Technical
Support ($65 million); Reactor Concepts RD&D ($73.6 million); and Fuel Cycle R&D ($175.4
million). The primary NE research accounts total $382.4 million, a $68.5 million or $15.2
percent decrease from FY 2012, The majority of this decrease is proposed to come out of the
Reactor Concepts program (-$41.2 million). specifically activities related to the Next Generation
Nuclear Plant (NGNP) (-$19.2 million), advanced small modular reactors (-$9.5 million), and
advanced reactor concepts (-$9.5 million).

* Department of Energy Budget Highlights, p. 51.
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The budget request consolidates funding previously provided in the Energy and Water
Development Appropriation “Other Defense Activities™ account into the NE funding line. Thus.
the budget requests $95 million for security at NE's primary national research facility, Idaho
National Laboratory, as part of NE. rather than part of “defense activities.”

The Fuel Cycle R&D program includes $59.7 million for the third vear of the Used Fuel
Disposition Research and Development subprogram. which examines issues associated with
managing the back end of the nuclear fuel cycle. The subprogram intends to carry out key
recommendations put forth in the Blue Ribbon Commission on America’s Nuclear Future Report
1o the Secretary of Energy. such as researching and developing storage, transportation. and
disposal technologies for spent fuel and nuclear waste. To assist with this research. NE requests
$10 million be appropriated from the Nuclear Waste Fund for activities associated with the
disposal of high-level radioactive waste. as required by the Nuclear Waste Policy Act.

In FY 2013, NE requests $24.6 million for the Energy Innovation Hub for Modeling and
Simulation known as Consortium for Advanced Simulation of Light Water Reactors (CASL).
CASL is creating a “virtual reactor model” of an operating nuclear reactor to “'simulate reactor
behavior and improve the safety and economics of reactor operations by simulating proposed
solutions to reactor power production increases and reactor life and license extensions.™

Electricitv Delivery and Energy Reliability

The mission of the Office of Electricity Delivery and Energy Reliability (OE) is to lead national
efforts to modernize the electric grid; enhance security and reliability of the energy
infrastructure; and facilitate recovery from disruptions to energy supply.” Research and
Development within OE is funded at $103.4 million in the President’s FY 13 budget request.
This reflects an increase of $4.3 million (4.3 percent) over FY12 levels.

OE’s R&D programs focus on clean energy transmission and reliability, smart grid R&D. energy
storage, and cyber security for energy delivery systems. OE concentrates on potential strains on
the electric system as electric generation shifts towards low-carbon energy sources, specifically
associated intermittency problems from wind and solar generation. OE aims to support these
objectives through advanced grid modeling and extensive technological breakthroughs in energy
storage. The President requests $20 million for the creation of an Electricity Systems Hub to be
administered by OE. The new Hub would “address the critical issues and barriers associated
[with] modernization of the electric grid."‘7

Loan Guarantee Program Office

Title 17 of the Energy Policy Act of 2005 authorizes DOE to make loan guarantees to encourage
early commercial use of new or significantly improved technologies in energy projects. Projects
supported must avoid. reduce, or sequester air pollutants or anthropogenic emissions of
greenhouse gases: employ new or significantly improved technologies: and offer a reasonable
prospect of repayment of the principal and interest on the guaranteed obligation.

f Department of Energy FY 2013 Congressionat Budget Request, Volume 3, p. 340.
" DOE Budget Highlights, p. 32.
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According to the budget request. the Loan Guarantee program has awarded over $16 billion in
loan guarantees for 26 renewable energy projects. and has made additional commitments that
have not yet closed totaling over $10 billion. The FY 2013 budget requests $38 million for
administrative operations “to focus on portfolio management and monitoring activities on the

existing portfolio as well as originating new loan guarantees to utilize remaining loan authority

in the nuclear power. front-end nuclear, fossil, and renewable and energy efficiency sectors.”
The Administration proposes to offset requested spending with an equivalent amount of fee
collections for a net-zero budget request.

*lbid. p. §2.

10
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Chairman HALL. Okay. The Committee on Science, Space, and
Technology will come to order. And I say good morning and wel-
come to today’s hearing entitled “An Overview of the Department
of Energy Research and Development Budget for Fiscal Year 2013.”
In front of all of us here are packets containing the written testi-
mony, biography, and Truth-in-Testimony disclosure for today’s
witness, the Secretary of Department of Energy, Dr. Steven Chu.
And we are honored of course to have you, sir.

I want to welcome everyone here today for the hearing on the
President’s fiscal year 2013 budget request for the Department of
Energy, and in particular I want to extend a warm welcome to you,
Mr. Secretary, for appearing before the Committee yet again this
year. We may occasionally have strong disagreements, but we
thank you for your service and for your willingness to appear be-
fore this Committee.

This is the President’s fourth budget submission in Congress, so
its general priorities, and my concerns with them, should come as
no surprise. As in the years past, the budget calls for massive in-
creases in green energy programs while flat-lining or cutting pro-
grams devoted to basic research and the advancement of the do-
mestic production of reliable and affordable sources of energy, such
as oil, natural gas, coal, and nuclear. The lack of balance in this
approach is disappointing, and I hope and expect that Congress is
going to reject it.

Last year, I used a gambling term to highlight my concern with
the President’s budget, specifically the extent to which President
Obama “doubled-down” on his energy and climate agenda in light
of the continued struggling economy, trillion-dollar deficits, rising
gas prices, and fuel supply concerns driven by Middle East turmoil.
All of these issues remain today, and some, such as the price of
gas, have been further exacerbated. After a year in which Amer-
ican taxpayers saw their money wasted in high-profile failures of
government-backed, so-called clean energy companies, it is sur-
prising that DOE now uses that same term, “double-down,” to de-
scribe the Department’s budget proposal. In this context, I think I
can at least understand the Administration’s use of a gambling
metaphor to describe its plans for risking taxpayer dollars.

Last year, the centerpiece of the President’s energy policy pro-
posal to Congress was enactment of a Clean Energy Standard to
mandate the purchase of certain types of “clean” electricity. At the
time the President announced it, the cost of his proposal was not
clear, so I asked DOE’s Energy Information Administration to cal-
culate projected costs under various scenarios. The best estimate
scenario found that nationwide electricity prices would increase al-
most 30 percent by 2035, and gross domestic product would be re-
duced by approximately $100 billion annually. A comparable anal-
ysis requested by the Senate yielded similar results.

In light of the data from DOE, the President continues to push
for a mandate that Americans purchase more expensive electricity,
while other countries seek to make energy cheaper for their citi-
zens. This is especially disappointing and should again be soundly
rejected by Congress, as was the previous proposal to increase the
cost of energy through a cap-and-trade scheme. Meanwhile, gaso-
line prices approach record highs, placing additional energy costs
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on consumers, causing pain not only at the pump but also in every
other sector of the American economy that depends upon affordable
fuel to deliver goods and services.

In response, the President ironically calls for an “all-of-the-
above” energy strategy but continues to propose policies that in re-
ality show his lack of concern with gasoline prices. His Administra-
tion continues to actively take steps that place upward pressure on
oil prices. He delayed offshore drilling permits and blocked produc-
tion of the Outer Continental Shelf and the Alaska National Wild-
life Refuge. He thwarted construction of the Keystone Pipeline. He
proposed through EPA and other agencies costly new regulations.
And he proposed eliminating or cutting R&D programs aimed at
advancing domestic production and supply of oil and natural gas
resources.

Had the President moved forward with the “all-of-the-above” en-
ergy policies, he would understand that producing America’s nat-
ural resources makes a difference—just as American ingenuity
makes a difference. It may take the American public to convince
the President to approve the pipeline and expand domestic produc-
tion. I hope today’s hearing provides an opportunity to address
these topics further.

I now recognize Ranking Member Ms. Johnson for her statement.

[The prepared statement of Mr. Hall follows:]

PREPARED STATEMENT OF CHAIRMAN RALPH M. HALL

I want to welcome everyone here today for this hearing on the President’s Fiscal
Year 2013 budget request for the Department of Energy, and in particular I want
to extend a warm welcome to Secretary Chu for appearing before the Committee yet
again this year. We may occasionally have strong disagreements, but we thank you
for your service and your willingness to appear before this Committee.

This is the President’s fourth budget submission to Congress, so its general prior-
ities—and my concerns with them—should come as no surprise. As in years past,
the budget calls for massive increases in green energy programs while flat-lining or
cutting programs devoted to basic research and the advancement of the domestic
production of reliable and affordable sources of energy, such as oil, natural gas, coal,
and nuclear. The lack of balance in this approach is disappointing, and I hope and
expect Congress will reject it.

Last year I used a gambling term to highlight my concern with the President’s
budget, specifically the extent to which President Obama “doubled-down” on his en-
ergy and climate agenda in light of the continued struggling economy, trillion-dollar
deficits, rising gas prices, and fuel supply concerns driven by Middle East turmoil.
All of those issues remain today, and some—such as the price of gas—have been
further exacerbated. After a year in which American taxpayers saw their money
wasted in high-profile failures of government-backed, so-called clean energy compa-
nies, it is surprising that DOE now uses that same term, “double-down,” to describe
the Department’s budget proposal. In this context, I think I can at least understand
the Administration’s use of a gambling metaphor to describe its plans for risking
taxpayer dollars.

Last year, the centerpiece of the President’s energy policy proposal to Congress
was enactment of a Clean Energy Standard to mandate the purchase of certain
types of “clean” electricity. At the time the President announced it, the cost of his
proposal was not clear, so I asked DOE’s Energy Information Administration to cal-
culate projected costs under various scenarios. The best estimate scenario found that
nationwide electricity prices would increase almost 30% by 2035, and gross domestic
product would be reduced by approximately $100 billion annually. A comparable
analysis requested by the Senate yielded similar results.

In light of this data from DOE, the President continues to push for a mandate
that Americans purchase more expensive electricity, while other countries seek to
make energy cheaper for their citizens. This is especially disappointing and should
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again be soundly rejected by Congress, as was his previous proposal to increase the
cost of energy through a cap-and-trade scheme.

Meanwhile, gasoline prices approach record highs, placing additional energy costs
on consumers, causing pain not only at the pump but also in every other sector of
the American economy that depends upon affordable fuel to deliver goods and serv-
ices. In response, the President ironically calls for an “all-of-the-above” energy strat-
egy but continues to propose policies that in reality show his lack of concern with
gasoline prices. His Administration continues to actively take steps that place up-
ward pressure on prices. He delayed offshore drilling permits and blocked produc-
tion in the Outer Continental Shelf and the Alaska National Wildlife Refuge. He
thwarted construction of the Keystone Pipeline. He proposed through EPA and other
agencies costly new regulations. And he proposed eliminating or cutting R&D pro-
grams aimed at advancing domestic production and supply of oil and natural gas
resources.

Had the President moved forward with “all-of-the-above” energy policies, he would
understand that producing America’s God-given natural resources makes a dif-
ference—just as American ingenuity makes a difference. It may take the American
public to convince the President to approve the pipeline and expand domestic pro-
d}lllction. I hope today’s hearing provides an opportunity to address these topics fur-
ther.

I now recognize Ranking Member Johnson for her opening statement.

Ms. JOHNSON. Thank you very much, Mr. Chairman, and thank
you for calling this hearing. And let me thank Secretary Chu for
being willing to come. I am always delighted to be in the presence
of a Nobel Laureate because I know I can learn a lot.

I am just trying to figure out how to start this. I will be the first
to say that on balance I am not particularly happy with this budget
request. I think that too many worthwhile programs will be cut
while others will not be increased enough. Still, I applaud the Ad-
ministration for making tough decisions and prioritizing in a time
of fiscal austerity. It is undoubtedly a painful but useful exercise.
And(l1 in better times, these programs would receive the funding they
need.

However, I cannot help but lament the fact that we find our-
selves in this position to begin with and I feel that Congress has
to accept its share of the blame. We in Congress could acknowledge
the immense challenges in energy that lobby for us and have the
foresight to know that increased investment across the energy tech-
nology spectrum, from basic to applied research and demonstration,
will pay untold dividends for future generations. We could recog-
nize the role that truly fundamental discovery-driven research and
large user facilities play in positioning the United States at the
center of mankind’s quest to better understand our universe.

Instead, unfortunately, this Congress seems content to put DOE
in a corner and tell it to figure out how to do more with less. We
say we want to run government more like business. Well, busi-
nesses need revenue or they don’t grow, they don’t innovate, and
they don’t succeed. We could start to raise the needed revenue by
pulling back the unnecessary tax breaks and subsidies enjoyed by
the most profitable and wealthiest companies and individuals in
this country and we could use those resources to invest in our sci-
entific talent and infrastructure and in development of new, clean-
er, more efficient, and cheaper energy technologies.

I am under no illusion that change will come overnight. We are
just beginning to chip away at the multigenerational energy prob-
lem, the scale and complexity of which few of us can grasp. But we
have to start now if we want to make a positive impact for future
generations. We can begin by giving up on the notion that the en-
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ergy market has ever been or ever will be a free market. In a per-
fect world, consumers would be empowered with the knowledge and
resources to make informed choices about their energy use, and in-
vestors would be willing to take bigger risks on companies that are
driven to create the cleanest and most efficient technologies. But
we are just not there yet. Until we see more competition from
emerging sectors, the energy markets will not be free.

Some of my colleagues on the other side of the aisle decry DOE’s
investment of clean energy technologies—in clean energy tech-
nologies—as somehow skewing the market by picking winners and
losers and crowding out private investment. Yet the very energy in-
dustries my colleagues hold out as exemplars of the free market—
oil, gas, nuclear, and coal—are the ones that have benefitted most
from the government largesse, and curiously, the ones they hold
out as most deserving of continued taxpayer-funded research.

From high efficiency gas turbines to coal plants to nuclear reac-
tors developed at federal labs with federal dollars to the directional
drilling and hydraulic fracturing practices that have led to the
shale gas boom of today, we have seen how government research
can pay off, but it required decades of federal investment, the over-
whelming majority of which was focused on fossil and nuclear en-
ergy. These technologies have kept energy costs low to consumers
and our industrial base and allowed the economy to grow to what
it is today. But it is time to level the playing field and introduce
real competition to the markets. And that is where the priorities
set by this budget request come into play. We have to find the
greatest value for the taxpayer’s dollar, and today, it is in the
emerging energy technology sectors that can most benefit from gov-
ernment support. We have seen how federal dollars can be the seed
capital for private sector innovation and how even small govern-
ment investments can be leveraged to provide scientific break-
throughs and technological advances that private industry by itself
cannot—or at least will not—accomplish.

We also know well that without federal sponsorship of funda-
mental research in physical sciences, America will fall behind in
these fields. These are investments in people and ideas that have
paid off in the past, and I hope that we can demonstrate the fore-
sight to know that they will continue to pay off in the future.

Thank you and I yield back.

[The prepared statement of Ms. Johnson follows:]

PREPARED STATEMENT OF RANKING MEMBER EDDIE BERNICE JOHNSON

Thank you, Chairman Hall, for calling this hearing today to review the Adminis-
tration’s fiscal year 2013 budget request for the Department of Energy’s civilian re-
search programs. And, thank you, Secretary Chu, for joining us today to provide
your perspective on how these proposals were developed, and insight into the Presi-
dent’s vision for both the Department and the role of energy in our economy.

I will be the first to say that, on balance, I am not particularly happy with this
budget request. I think that too many worthwhile programs would be cut, while oth-
ers will not be increased enough. Still, I applaud the Administration for making
tough decisions and prioritizing in a time of fiscal austerity. It is undoubtedly a
painful but useful exercise, and in better times these programs would receive the
funding they need. However, I cannot help but lament the fact that we find our-
selves in this position to begin with, and I feel that Congress has to accept its share
of the blame.
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We in Congress could acknowledge the immense challenges in energy that lie be-
fore us, and have the foresight to know that increased investment across the energy
technology spectrum—from basic to applied research and demonstration—will pay
untold dividends for future generations. We could recognize the role that truly fun-
damental discovery-driven research and large user facilities play in positioning the
U.S. at the center of mankind’s quest to better understand our universe.

Instead, unfortunately, this Congress seems content to put DOE in a corner and
tell it to figure out how to do more with less. We say we want to run government
more like business. Well, businesses need revenue or they don’t grow, they don’t in-
novate, and they don’t succeed. We could start to raise the needed revenue by pull-
ing back the unnecessary tax breaks and subsidies enjoyed by the most profitable
and wealthiest companies and individuals in this country. And we can use those re-
sources to invest in our scientific talent and infrastructure, and in development of
new, cleaner, more efficient and cheaper energy technologies.

I am under no illusion that change will come overnight. We are just beginning
to chip away at a multi-generational energy problem, the scale and complexity of
which few of us can grasp. But we have to start now if we want to make a positive
impact for future generations.

We can begin by giving up on the notion that the energy market has ever been,
or will ever be, a free market. In a perfect world, consumers would be empowered
with the knowledge and resources to make informed choices about their energy use,
and investors would be willing to take bigger risks on companies that are driven
to create the cleanest and most efficient technologies. But we are just not there yet.
Until we see more competition from emerging sectors, the energy markets will not
be free.

Some of my colleagues on the other side of the aisle decry DOE’s investment in
clean energy technologies as somehow skewing the market by picking winners and
losers and crowding out private investment. Yet, the very energy industries my col-
leagues hold out as exemplars of the free market—oil, gas, nuclear and coal—are
the ones that have benefitted most from government largesse and, curiously, the
ones they hold out as most deserving of continued taxpayer-funded research.

From high-efficiency gas turbines for coal plants, to nuclear reactors developed at
federal labs with federal dollars, to the directional drilling and hydraulic fracturing
practices that have led to the shale gas boom of today, we have seen how govern-
ment research can pay off. But it required decades of federal investment, the over-
whelming majority of which was focused on fossil and nuclear energy.

These technologies have kept energy costs low for consumers and our industrial
base, and allowed the economy to grow to what it is today. But, it is time to level
the playing field and introduce real competition to the markets, and that is where
the priorities set by this budget request come in to play. We have to find the great-
est value for the taxpayer dollar, and today it is in the emerging energy technology
sectors that can most benefit from government support.

We have seen how federal dollars can be the seed capital for private sector inno-
vation, and how even small government investments can be leveraged to provide sci-
entific breakthroughs and technological advances that private industry by itself can-
not accomplish. We also know well that without federal sponsorship of fundamental
research in the physical sciences, America will fall behind in these fields. These are
investments in people and ideas that have paid off in the past, and I hope that we
can demonstrate the foresight to know that they will continue to pay off in the fu-
ture.

Thank you, and I yield back.

Chairman HALL. I thank you, Ms. Johnson.

And if there are Members who wish to submit additional opening
statements, your statements can be added to the record at this
point or whenever you want to.

At this time, I would like to introduce our witness, Dr. Steven
Chu, who serves as the Secretary of Energy. Dr. Chu is currently
serving as the 12th Secretary of Energy. He is a distinguished sci-
entist and has devoted his scientific career to the search for new
solutions to our energy challenges.

Prior to his service as Secretary, Dr. Chu was a Director of
DOFE’s Lawrence Berkeley National Lab and was a Professor of
Physics in molecular and cell biology at the University of California
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Berkeley. He is a co-winner of the 1997 Nobel Prize for physics.
That is quite an honor.

As our witness should know, testimony is limited to five minutes,
after which the Members of the Committee will have five minutes
each to ask questions. We have for you flexibility as you need be-
cause it is an honor to have you here. We know your schedule and
we thank you for your time. So at this time we will recognize you
for as much time as you require. And thank you for being here.

STATEMENT OF MR. STEVEN CHU,
SECRETARY, U.S. DEPARTMENT OF ENERGY

Secretary CHU. Thank you, Chairman Hall, for those kind re-
marks. And also Ranking Member Johnson, Members of the Com-
mittee, thank you for the opportunity to discuss the Department of
Energy’s fiscal year 2013 budget request.

To promote economic growth and strengthen security, President
Obama has called for an “all-of-the-above” strategy that develops
every source of American energy. The President wants to fuel our
economy with domestic sources of energy while increasing our abil-
ity to compete in the clean energy race.

The Department’s Fiscal Year 2013 budget request of $27.2 bil-
lion is guided by the President’s vision, our 2011 Strategic Plan,
and our inaugural Quadrennial Technology Review. It supports
leadership in clean energy technologies and invests in science and
innovation to promote economic prosperity. Decades ago, the En-
ergy Department support helped develop the technologies that have
allowed us to tap into America’s abundant shale gas resources.
Today, our investments can help advance technologies that will
unlock the promise of renewable energy and energy efficiency.

The budget request invests approximately $4 billion in our en-
ergy programs. It advances progress in areas from solar to offshore
wind to carbon capture, and utilization and storage, to smart grid
technologies. It will also help reduce America’s dependence on for-
eign oil, which every day places a crushing burden on families and
on our economy. As the President and I have said, there is no silver
bullet and there are no easy answers, but we can and must pursue
a serious, long-term, all-of-the-above approach that diversifies our
energy mix, protects consumers from the high price of gas, har-
nesses American resources, and creates jobs here at home. That is
exactly what this budget does.

The budget request also invests $770 million in a nuclear energy
program to help develop the next generation of nuclear power tech-
nologies, including small modular reactors. It includes funding for
continued nuclear waste R&D, which aligns with the recommenda-
tion of the Blue Ribbon Commission on America’s Nuclear Future.

As we move to a sustainable energy future, America’s fossil en-
ergy resources will continue to play an important role in our energy
mix. The budget request includes $12 million as part of a larger
R&D initiative by the Departments of Energy, Interior, and EPA
to understand and minimize the potential environmental health
and safety impacts of natural gas development through hydraulic
fracturing. The budget also promotes energy efficiency to help
Americans save money by saving energy, and it sponsors R&D on
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industrial materials and processes to help U.S. manufacturers cut
costs.

To maximize our energy technology efforts in areas such as bat-
teries, biofuels, and electric grid technologies, we are coordinating
research and development across our basic and applied research
programs and ARPA-E. Competing in the new energy economy re-
quires our country to harness all of our resources, including Amer-
ican ingenuity.

To help keep the United States at the forefront of science and
technology, the budget request includes $5 billion for the Office of
Science to support basic research that could lead to new discoveries
and help solve energy challenges. These funds support progress in
materials science, basic energy science, advanced computing, and
more. They also provide America’s researchers and industries with
state-of-the-art tools.

The budget request continues to support Energy Frontier Re-
search Centers, which aim to solve specific scientific problems to
unlock new clean energy development. It also supports the five ex-
isting Energy Innovation Hubs and proposes a new Hub in elec-
tricity systems. Through the Hubs, we are bringing together our
Nation’s top scientists and engineers to achieve game-changing en-
ergy goals.

Additionally, the budget request includes $350 million for ARPA—
E to support research projects that could fundamentally transform
the way we use and produce energy. ARPA-E invests in high-risk,
high-reward research projects that, if successful, could create the
foundation for entirely new industries. Eleven projects that re-
ceived a total of $40 million from ARPA-E over the last two years
have done such promising work that they now have attracted more
than $200 million in combined private sector funding. Taken to-
gether, our research initiatives will help rev up America’s great in-
novation machine to accelerate energy breakthroughs. In addition
to strengthening our economy, the budget request also strengthens
our security by providing $11.5 billion for the National Nuclear Se-
curity Administration.

The budget request makes strategic investments to promote our
prosperity and our security. At the same time, we recognize the
country’s fiscal challenges and are cutting back where we can. We
are committed to performing our work efficiently and effectively.
We are also breaking down barriers to make it easier for busi-
nesses to move technologies from our national labs to the market-
p}llace, which can help the United States seize technological leader-
ship.

Countries around the world recognize the energy opportunity and
are moving aggressively to lead. This is a race we can win, but we
must act with fierce urgency.

Thank you, and now I am pleased to answer your questions.

[The prepared statement of Secretary Chu follows:]

PREPARED STATEMENT OF MR. STEVEN CHU,
SECRETARY, U.S. DEPARTMENT OF ENERGY

Chairman Hall, Ranking Member Johnson, and Members of the Committee, thank
you for the opportunity to appear before you today to discuss the President’s Fiscal
Year 2013 Budget request for the Department of Energy.
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To promote economic growth and strengthen national security, President Obama
has called for “an all-out, all-in, all-of-the-above strategy that develops every source
of American energy—a strategy that is cleaner and cheaper and full of new jobs.”
The President wants to fuel our economy with domestic energy resources while in-
creasing our ability to compete in the global clean energy race.

Although the United States has reclaimed the title of world leader in clean energy
investments, we are at risk of falling behind again unless we make a sustained fed-
eral commitment to supporting our domestic clean energy economy. To compete
globally, America has to do more than invent technologies; we also have to produce
and sell them. Our country faces a stark choice: we can create jobs making and ex-
porting the energy technologies of tomorrow or we can cede leadership to other
countries that are investing in these industries. As President Obama reiterated in
his State of the Union address, passing a Clean Energy Standard is a vital step that
Congress can take to broaden our clean energy market and promote U.S. leadership.

Making the most of America’s energy resources is a pillar of the President’s eco-
nomic blueprint to build an economy that lasts. The Energy Department also sup-
ports other key elements of the President’s agenda including leading in innovation;
reducing our dependence on oil; cutting costs for families, businesses, and manufac-
turers through energy efficiency; and reducing nuclear dangers worldwide.

Guided by the President’s vision, the Department’s 2011 Strategic Plan and our
inaugural Quadrennial Technology Review, our FY 13 budget request of $27.2 bil-
lion invests in the following priorities:

e Accelerating the transformation of America’s energy system, and securing U.S.
leadership in clean energy technologies;

e Investing in science and innovation to promote our Nation’s economic pros-
perity; and

e Keeping Americans safe by enhancing nuclear security through defense, non-
proliferation, and environmental cleanup.

These priorities will be enabled through a continuing commitment to fiscal re-
sponsibility and management excellence.

Leading in the Energy Technologies of the 21st Century

Last year, a record $260 billion was invested globally in clean energy, and tril-
lions of dollars will be invested in the coming decades. To seize this market and job
creation opportunity, the President’s budget request invests in programs that ad-
vance research, development, manufacturing and deployment of the energy tech-
nologies of the future.

Decades ago, support from the Energy Department helped to develop the tech-
nologies that have allowed us to tap into America’s abundant shale gas resources.
Today, our investments can help us advance technologies that will unlock the prom-
ise of renewable energy and energy efficiency.

The budget request invests approximately $4 billion in our energy programs. It
supports the Department’s SunShot initiative to make solar energy cost-competitive
with any other form of electrical energy, without subsidy, by the end of the decade.
It advances technological progress in areas ranging from offshore wind to carbon
capture, utilization and storage to smart grid and energy storage. And it helps re-
duce our dependence on oil by developing the next generation of biofuels and accel-
erating research in advanced batteries and fuel-efficient vehicle technologies.

Leadership in nuclear energy technologies is also essential to our ability to com-
pete globally. The budget request invests $770 million in the nuclear energy pro-
gram to help develop the next generation of nuclear power technologies, including
small modular reactors. It also includes funding for continued R&D on the storage,
transportation and disposal of nuclear waste, which also aligns with the rec-
ommendations of the Blue Ribbon Commission on America’s Nuclear Future.

As we move to a sustainable energy future, America’s fossil energy resources will
continue to play an important role in our energy mix. President Obama is com-
mitted to developing our oil and gas resources in a safe and sustainable manner.
Last year, our oil import dependence was at its lowest level in 16 years, oil produc-
tion reached its highest level in eight years. and natural gas production set a new
record. Building on this progress, the Energy Department’s budget request includes
$12 million as part of a 545 million priority research and development initiative by
the Departments of Energy, the Interior, and the Environmental Protection Agency
to understand and minimize the potential environmental, health, and safety impacts
of natural gas development through hydraulic fracturing (fracking).

The budget request also promotes energy efficiency to create jobs and to help
Americans save money by saving energy. It supports home weatherization and calls
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for passage of the HOME STAR program to provide incentives to homeowners to
make energy efficiency upgrades. It also invests in research and development to im-
prove building efficiency and supports the President’s “Better Buildings” Initiative
to catalyze private sector investment in commercial building efficiency. Finally, the
budget request sponsors R&D on industrial materials and processes to help U.S.
manufacturers cut costs and improve their global competitiveness.

To maximize our energy technology efforts, the Department is breaking down silos
and coordinating research and development across our program offices. Modeled
after our SunShot initiative, we’re bringing together our basic and applied research
programs and ARPA-E to harmonize their work in areas including batteries,
biofuels and electric grid technologies.

And to encourage manufacturing and deployment of clean energy technologies, the
President has called for renewing and extending proven tax incentives including the
Production Tax Credit, the 1603 cash payment in lieu of tax credit program and the
Advanced Energy Manufacturing Tax Credit, known as 48C.

As industry, Congress, and the American people make critical energy decisions
and require greater understanding of domestic and international energy markets,
it’s important that we adequately fund the Energy Information Administration, the
nation’s premier source of independent statistical information about energy produc-
tion and use. That is why the budget request includes $116 million for EIA.

Unleashing U.S. Innovation to Create Jobs and Lead in the Global Economy

Competing in the new energy economy will require our country to harness all of
our resources, including as the President said, the “one critical, renewable resource
that the rest of the world can’t match: American ingenuity.” A key part of our coun-
try’s success has been our leadership in science and technology, but we can’t take
that leadership for granted. According to the National Science Foundation’s 2010
Science and Engineering Indicators report, from 1996 to 2007 the average annual
growth of R&D expenditures in the United States was about five to six percent,
compared to more than 20 percent in China.

To help keep the United States at the forefront of science and technology, the
budget request invests in cutting-edge research that could spur new jobs and indus-
tries. This includes $5 billion for the Office of Science to support basic research that
could lead to new discoveries and help solve our energy challenges. These funds sup-
port progress in materials science, basic energy science, advanced computing and
more. They also provide America’s researchers and industries with state-of-the-art
tools to help take their work to the next level.

The budget request continues to support Energy Frontier Research Centers. The
Energy Frontier Research Centers are working to solve specific scientific problems
to unlock new clean energy development. So far, the EFRCs have published more
than 1,000 peer-reviewed papers and filed more than 90 patent applications or pat-
ent/invention disclosures. Researchers are reporting multiple breakthroughs in
areas ranging from advanced battery technology and solar energy to solid-state
lighting and nuclear power.

The budget request also supports the five existing Energy Innovation Hubs and
proposes a new Hub in electricity systems. Through the Hubs, we are bringing to-
gether our Nation’s top scientists and engineers to achieve game-changing energy
goals. The Hubs continue to make progress. For example, the Modeling and Simula-
tion for Nuclear Reactors Hub has released the first versions of its software that,
upon completion, will simulate a virtual model of an operating physical reactor. The
Fuels from Sunlight Hub has filed multiple invention disclosures and published sci-
entific papers. And the Energy Efficient Building Systems Hub is developing ad-
vanced building modeling tools and has built one of the country’s first 3-D building
design labs.

Additionally, the budget request includes $350 million for the Advanced Research
Projects Agency for Energy, known as ARPA-E, to support research projects that
could fundamentally transform the ways we use and produce energy. ARPA-E has
invested in roughly 180 high-risk, high-reward research projects that, if successful,
could create the foundation for entirely new industries. These companies and re-
search teams are working toward a prototype of a battery that has double the en-
ergy density and one-third the cost of batteries in 2010, bacteria that use carbon
dioxide and electricity to make fuel for cars, grid scale electricity storage and other
potentially game-changing breakthroughs. Eleven projects that received $40 million
from ARPA-E over the last two years have done such promising work that they
have now received more than $200 million in combined private sector funding.

Taken together, our research initiatives will help rev up America’s great innova-
tion machine to accelerate energy breakthroughs.
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Nuclear Safety and Security

In addition to strengthening our economy, the budget request also strengthens our
security by providing $11.5 billion for the Department’s National Nuclear Security
Administration. NNSA plays a key role in achieving President Obama’s nuclear se-
curity objectives.

As the United States begins the nuclear arms reduction required by the New
START treaty, the science, technology, and engineering capabilities within the nu-
clear security enterprise will become even more important to sustaining the U.S. nu-
clear deterrent. The budget request includes $7.6 billion for Weapons Activities, a
five percent increase over the FY 2012 enacted levels. This increase provides a
strong basis for transitioning to a smaller yet still safe, secure, and effective nuclear
stockpile. It also strengthens the science, technology, and engineering base of our
enterprise. The budget request also includes $1.1 billion for the Naval Reactors pro-
gram to ensure the safe and reliable operation of reactors in nuclear-powered sub-
marines and aircraft carriers and to fulfill the Navy’s requirements for new nuclear
propulsion plants that meet current and future national defense requirements.

Additionally, the budget request supports NNSA’s critical work to prevent nuclear
terrorism—one of the most immediate and extreme threats to global security and
of one President Obama’s top priorities. It includes $2.5 billion to implement key
nuclear security, nonproliferation, and arms control activities. It supports efforts to
detect, secure, and dispose of dangerous nuclear and radiological material around
the world. And it will help the Department to fulfill its role in accomplishing the
President’s goal of securing all vulnerable nuclear materials worldwide in four
years.

Finally, the budget request includes $5.7 billion for the Office of Environmental
Management to continue progress cleaning up the Nation’s Cold War nuclear sites.

Fiscal Responsibility and Management Excellence

The Department of Energy’s FY 13 budget request makes strategic investments
to promote our country’s future prosperity and security. At the same time, we recog-
nize the country’s fiscal challenges and our responsibility to invest in much-needed
programs while cutting back where we can. That is why the President’s budget re-
quest eliminates $4 billion in inefficient and unnecessary fossil fuel subsidies.

Given the urgency of the challenges we face, the Department is committed to per-
forming our work efficiently and effectively. We are streamlining our organization
to improve performance and save taxpayer money. For example, the Department
achieved approximately $330 million in strategic procurement savings in FY 11. We
are taking several other steps such as reducing the size of our vehicle fleet, cutting
back travel costs, and consolidating Web sites.

We are also breaking down barriers to make it easier for businesses to move tech-
nologies from our national labs to the marketplace, which can help the United
States seize technological leadership and create jobs. For example, we've started a
program which makes it easier, quicker, and less costly for start-up companies to
sign option agreements to license national lab technologies. And to make it easier
to work with the labs, we’ve reduced the advanced payment requirement and
streamlined the Cooperative Research and Development Agreement contract and ap-
proval process.

Throughout American history, the Federal Government has played a critical role
in supporting industries that are important to our prosperity and security, from
aviation and agriculture to biotechnologies and computer technologies. We should
continue to do so today to lead in the new clean energy economy. Countries in Eu-
rope, Asia, and throughout the Western Hemisphere recognize the energy oppor-
tunity and are moving aggressively to lead. This is a race we can win, but we must
act with fierce urgency.

Thank you, and now I am pleased to answer your questions.

Chairman HALL. Sir, I thank you for your testimony.

And I remind members that Committee rules limit questioning
to five minutes. We try to stay as close to that as we can.

The Chair at this point will open the round of questions. And I
recognize myself for five minutes.

Mr. Secretary, two years ago the Obama Administration unilater-
ally shut down the Yucca Mountain project and threw U.S. nuclear
waste management policy into disarray. President Obama created
a “Blue Ribbon Commission” at the same time his Administration
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dismantled the existing Nuclear Waste Management program. I
ask a question of you and I want you to answer yes or no because
I know how very great you are strengthening a yes or weakening
a no or vice versa. You are capable—I do ask—and if you can’t give
me a yes or no answer, tell me you don’t want to.

Did you tell the Blue Ribbon Commission they could not consider
Yucca Mountain in their report?

Secretary CHU. That was not in the charge of the Blue Ribbon
Commission.

Chairman HALL. Well, now, you are not answering me yes or no.
Can you do that if you can? I am going to assume that you did.

To date, taxpayers have spent—is that okay?

Secretary CHU. That was not——

Chairman HALL. I don’t want to suppress you. If you can tell me
no as quick as you can say yes, why, I would like to hear it.

Secretary CHU. It was not in the charge of the Blue Ribbon Com-
mission.

Chairman HALL. Okay. All right. To date, taxpayers have spent
over $15 billion to study and prepare Yucca Mountain to serve as
a repository and you know that. You know all about it. Addition-
ally, since the creation of the Blue Ribbon Commission, the tax-
payers’ liability for not accepting ownership of radioactive waste by
2020 increased 21 percent to almost $21 billion. With the massive
investment and decades of study already completed on Yucca
Mountain, why refuse to allow the Blue Ribbon Commission to
even entertain the idea or even to consider that Yucca Mountain
could be a part of America’s nuclear waste policy management?

Secretary CHU. The Blue Ribbon Commission was not designed
as a siting commission. It was designed to look broadly at the back
end of the fuel cycle. I think it was an extraordinary committee
with able leadership, General Scowcroft and Representative Ham-
ilton, and it came up with a number of recommendations that we
hope Congress will consider very seriously. We in the Department
of Energy have established a taskforce to look at these rec-
ommendations.

Chairman HALL. Well, regardless of whether Yucca Mountain
has a future—and apparently it doesn’t—do you think there is a
value in completing the scientific and technical review of the
science suitability and making the results public to where people
themselves can make their own decision on it whether you were
right or wrong?

Secretary CHU. Right now, the decision is before the courts and
we are awaiting the decision. Of course, in the meantime we are
looking at the recommendations of the Blue Ribbon Commission be-
cause I think everybody agrees that the backend of the fuel cycle
needs the attention of the country and we need solutions.

Chairman HALL. Last year, when you testified in this Com-
mittee, I asked you what impact the President’s Clean Energy
Standards would have on energy cost. And that is for American en-
ergy consumers who have to make that payment. You committed
to having the Energy Information Administration examine the eco-
nomic impact of the Clean Energy Standard, which they did at my
request. And I thank you for that.



24

And I ask unanimous consent to insert this into the hearing
record. And without objection, it is so ordered.

[The information may be found in Appendix 2.]

Chairman HALL. Are you aware that that exercise and the find-
ings of EIA—are—you are aware of that, aren’t you?

Secretary CHU. I am aware of many of the findings of EIA. I
can’t say that I remember exactly everything that they said.

Chairman HALL. Well, this is yours or your people

Secretary CHU. Right.

Chairman HALL [continuing]. And you produced this.

Secretary CHU. That is correct.

Chairman HALL. Let me provide this. Then let me help you. Let
me provide just a brief summary of the results. Under the Clean
Energy Standards similar to what President Obama proposed and
as you outlined to me last year, the report found these things:
household electricity will increase by $115—that can’t be $115 per
person per year in 2025 and by $211 per person in 2035. Nation-
wide expenditures on electricity will increase by $41 billion in 2025
and by $77 billion in 2035. Nationwide manufacturing employment
would decline by a million jobs in 2025. And in his State of Union
Address, the President reiterated his calls for Congress to mandate
this Clean Energy Standard that we have here.

Why is the President pursuing a policy to increase electricity cost
on Americans? Can you give me an answer for that? Or you may
not agree that he is, but I think the facts cry out that he is costing
us and not drilling whether you like the word of how fossil fuels
cause some problems, and of course they cause some problems. I
am part of that problem because I was here when we wrote the
Clean Air Act and we put the EPA in there to have a balancing
figure, and that gave the EPA the strength that they are using now
to push energy people around. And I resent that and I think every-
body on this Committee resents it.

I just—do you agree that any clean energy mandate, no matter
how flexible it is, will increase the cost of electricity?

Secretary CHU. First, let me respond to what you said about the
President. The President by no means wants to increase the energy
bills in America. He is very committed to making available both af-
fordable and clean energy. What the EIA studies do typically is
they look at existing technologies. They cannot—and they are act-
ing responsibly and they do this for that reason. They cannot pre-
sume that there will be technological advances in the future so
they say this is what we see today based on today’s technologies.

But having said that—may I——

Chairman HALL. Sure. I am over my time but go ahead.

Secretary CHU. I will try to be very brief. Having said that, it is
the Department of Energy’s mission to bring down these costs and
it is our goal. And we feel that it is only a matter of when, not if,
clean energy will be as competitive as any form of energy.

Chairman HALL. That may be so. I can’t argue the future with
you, but I know about the past and I know how energy people feel
and I know that energy States are being punished and the people
are losing.

My time is up. Recognize Ms. Johnson.
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Ms. JOHNSON. Thank you very much, Mr. Chairman. I would like
to make this statement prior to my question and would like to note
that while I do not object to Chairman Hall submitting for the
record his analysis of the Clean Energy Standard, I do want to
make it clear that it is one of several such analyses of the CES that
should be considered.

I am concerned that this analysis was designed from the start to
show a worst-case scenario for the impacts of Clean Energy Stand-
ard on the economy, leaving out a number of critical factors that
would have painted a more comprehensive and accurate picture of
CES as it would actually be implemented. I urge my colleagues and
the public to review some of the more rigorous and comprehensive
analyses such as those directed by outside stakeholders and Senate
Energy Committee Chairman Bingaman before coming to a conclu-
sion about the role new energy technologies will play in the future.

I might have some questions of the Secretary on this topic and
make additional comments and the statement for the record, but
thank you. I will now begin my questions.

The Department of Energy’s Quadrennial Technology Review
sought to set priorities within the Department’s portfolio. It finds
that energy technologies addressing the transportation sector have
been historically underfunded as compared to stationary energy. Do
you believe there should be a different balance between transport
and stationary energy within the DOE portfolio?

Secretary CHU. Yes, very much so. In fact that was one of the
conclusions of our Quadrennial Technology Review. Given the high
price of gasoline, we said what can we do in the Department of En-
ergy to advance technologies to reduce the cost of transportation for
every American family? And so we were aligned with the idea that,
first, we wanted alternatives. Diversification means that you are no
longer solely dependent on oil for transportation. We were going to
invest—we were going to be investing in technologies that can im-
prove the gas mileage, again, but keeping costs the same or even
reducing costs but increasing the gas mileage of automobiles that
would also make our cars competitive internationally. We were
going to be doing biofuels investments and battery investments.

I am very happy to say that a company the Department of En-
ergy invested in two days ago made an announcement that they
now have a battery that has doubled the energy capacity with the
same manufacturing costs. It is going to be—it is validated by a
third party and so this is going to be great news because that
means we can reduce the cost of plug-in hybrids, electric vehicles,
and can imagine a day in the near future where you might see a
$20,000 car all electric, the operating cost—it would save American
families over $1,000 a year to have such a car.

Ms. JOHNSON. Thank you. How does the fiscal year 2013 budget
address these findings that energy for the transport sector has
been underfunded compared to electricity?

Secretary CHU. Pardon? Could you repeat that again?

Ms. JOHNSON. The budget—how does it address

Secretary CHU. Oh, fine. Fine, thanks.

Ms. JOHNSON. Yes.

Secretary CHU. It appears in several ways—{first, in energy effi-
ciency and renewable energy technologies. We have a lot of effort
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in batteries there. Our ARPA-E program is investing in very, very
innovative, short-term, two-year funding for batteries. Office of
Science is investing in the more fundamental aspects of science, the
kind of science that when done at Argonne National Laboratories
10 years ago has worked its way into today’s current batteries, but
we want to fund science that five years and 10 years from today
will further reduce the cost of batteries. We also fund biofuels so
that next-generation biofuels can be competitive without subsidy
with oil at, let us say, $80 a barrel. This would be very exciting.

Ms. JOHNSON. Thank you very much.

I yield back, Mr. Chair.

Chairman HALL. I thank you, Ms. Johnson, and I will have an
answer for you when we take our second group as to your surprise
at my position.

Recognize Mr. Sensenbrenner for five minutes.

Mr. SENSENBRENNER. Thank you very much, Mr. Chairman.

Mr. Secretary, thank you for coming here.

When President Bush left office, the average price of gas was
$1.85. Now, it is at $3.65 and going up, a doubling of gas prices
under the Obama Administration’s watch. The President has said
that he is going to look for every single area we can make an im-
pact and help consumers in the month ahead. You said yesterday
in another Congressional hearing in answer to a question by Con-
gressman Nunnelee whether your overall goal was to lower the
price of gasoline. And you said no. Now, I somewhat want to ex-
pand on the Chairman’s statement that energy States are being
punished. I think all American consumers are being punished, and
as the price of gas goes up, money that can be invested in our al-
ready fragile economy is taken out of consumers’ pockets. Did you
want to retract what you said yesterday and help everybody work-
ing on at least slowing this spike in the price of gas and then low-
ering it?

Secretary CHU. We very much want to not only slow the price
but reverse the price increase in gasoline. If one reads my entire
statement, it was very consistent with that. As I said in my open-
ing remarks, we definitely feel the pain that every American and
every business feels when the price of gasoline goes up. We have
been focused in my time as Secretary of Energy and the President’s
time since taking office on trying to first do what we can with the
tools we have available to decrease the prices. And the tools we
have available in the Department of Energy are that we want to
diversify our energy supplies because

Mr. SENSENBRENNER. Well—

Secretary CHU [continuing]. We want to increase the production
of oil—

Mr. SENSENBRENNER [continuing].Okay, but——

Secretary CHU [continuing]. And gas but also diversity

Mr. SENSENBRENNER [continuing]. You know, meanwhile the
price of gas has gone up by 100 percent on your watch. And this
is unacceptable. And I remember four years ago, the President,
some of his supporters were complaining about the price of gas
going up in the last year of the Bush Administration. Before you
got your present job, you made a statement that you wanted to see
the price of gas reach the prices that exist in Europe, and those are
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somewhere between $7 and $9 a gallon depending upon what coun-
try you are in. Can you retract that statement now, or is that still
your goal and the goal of the Administration?

Secretary CHU. That is not my goal. But let me

Mr. SENSENBRENNER. Then will you retract the statement?

Secretary CHU. Everything I have done as Secretary of Energy
is to first try to lower the prices by—we have invested in ways to
increase production. We have invested in other ways in batteries
and biofuels and energy efficiency to help the American public.

Mr. SENSENBRENNER. Well—

Secretary CHU. But

Mr. SENSENBRENNER [continuing]. You know, there have been
bans on offshore drilling, we have the President vetoing the Key-
stone XL pipeline, gas is subject to the law of supply and demand,
and as economies get better, they use more energy. And there have
been obstructions in increasing the supply that can be refined and
sold to American consumers.

Secretary CHU. First, let me also point out that when the Presi-
dent took office, the economy was in freefall. When the world goes
into a terrible recession, that has a downward effect on gasoline
prices. The price of oil—and the most clear correlation is between
gasoline prices is

Mr. SENSENBRENNER. Well, with all due respect, Mr. Secretary,
the economy is not that healthy, employment is down in the United
States in the last three years, unemployment is still higher than
it was in January of 2009. You know, I have seen a trend that pro-
duction will be increased on private land but not on federal land.
And when is this Administration going to end the lockup increasing
production on federal land? That will increase the production as
well. The President did say he was going to put everything on the
table and it seems to me that there are still a lot of items under
the table that can increase production and maybe reduce the price
of gas that this Administration is turning its back on. When is that
going to change?

Secretary CHU. Let me first finish my answer from the previous
question. The economy was in freefall. In a severe recession, the
price of gasoline goes down. The economy is coming back slowly. It
is very—we are doing——

Mr. SENSENBRENNER. Well, the economy is coming back slowly,
but the price of gas has gone up 100 percent in the last three
years, and that is going to retard the economy coming back faster
and more people getting jobs and more investment in creating jobs
in the private sector. You know, all this doesn’t add up. And, you
know, I admire you for getting a Nobel Prize in physics. I don’t
think you would do very well in getting one in economics.

And my time is up and I yield back the balance of my time.

Chairman HALL. You are doing such a good job I yield to you an-
other minute if you need it to let him answer some of these things.

Mr. SENSENBRENNER. I will be happy to let him answer.

Secretary CHU. As I said before, the economy is rising. The Presi-
dent is very concerned; I am very concerned about the high price
of gas. We are very concerned as gasoline prices and oil prices in-
crease that that can have a dampening effect on the economy. That
is why we are so focused on this and that is why the tools we
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have—that I have in the Department of Energy are focused on
what we can do both in the near-term future, but also in the mid-
and long-term future. The President has said very clearly that
there is no single silver bullet, and that is why we applaud the ris-
ing production of gasoline and natural gas. That is why we are
working with industry to see how we can get natural gas to be used
for part of our transportation needs, and all those other——

Mr. SENSENBRENNER. Well, sir, you know, with all due respect,
there is a silver bullet and it is going right in the wallet of the
American consumer with the doubling of the price of gas on this
Administration’s watch. That has got to stop and I haven’t seen
you withdraw either your 2008 statement or the answer that you
gave to Congressman Nunnelee yesterday. Thank you.

Chairman HALL. The gentleman’s time has more than expired.
The Chair recognizes Ms. Fudge for five minutes.

Ms. FUDGE. I thank you, Mr. Chairman.

And thank you so much, Mr. Secretary, for being here today.

Mr. Secretary, in my home State of Ohio, manufacturing is a
major industry and we have many unemployed workers, as you
might imagine, whose skills are not being used. I see that you have
a %150 million increase for the Advanced Manufacturing Office.
Could you please tell me what kinds of technologies will be devel-
oped with the extra money and how it will help spur economic
growth and employment in manufacturing States such as Ohio?

Secretary CHU. Sure. One of the things—Ilet me give you one ex-
ample in Advanced Manufacturing. We know that composite mate-
rials—these are carbon composite materials in particular—can play
an incredible role in a lot of technologies, from airplanes to auto-
mobiles to just lighter-weight stronger materials. So we have a car-
bon composite facility that allows industries—U.S. industries—to
come in and try different things in this facility, new manufacturing
methods to lower the cost.

Ms. FUDGE. Where is the facility?

Secretary CHU. This is actually in Oak Ridge.

Ms. FUDGE. Go ahead.

Secretary CHU. Okay. Oak Ridge National Laboratory. So that is
just one example of what we are trying to do in advanced manufac-
turing, again going directly to the goal of the Department of En-
ergy and the goal of every action I have taken since I have become
the Secretary of Energy, which is to help make more efficient auto-
mobiles, make them more efficient so the American consumers can
purchase these automobiles and have less of a gasoline bill. And
that is what we are doing as much as we can, all the tools to lower
the prices—not to lower the prices but to help—we certainly want
ico lower the prices of gasoline, but we also want to have people use
ess.

Ms. FUDGE. Thank you.

Mr. Secretary, Ohio has experienced at least 11 earthquakes in
less than a year. The Ohio Seismic Network believes that they are
tied to wastewater injection wells. I understand that the 11 earth-
quakes in Ohio are not necessarily related to the hydraulic frac-
turing technology but to the disposal of all the high volumes of hy-
draulic fracking wastewater going into injection wells. It is my un-
derstanding that compared to conventional oil and gas develop-
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ment, hydraulic fracturing will require significantly larger quan-
tities of water. Is that true? And if so, how will all of this water
be disposed of if not in injection wells?

Secretary CHU. Well, we certainly are looking very carefully at
the role of any sort of liquid and fluid injection into rocks and what
their role might be in seismic events. We certainly have a lot of ex-
pertise in that. We feel that one does not want to triple—most of
the seismic events are events that are so small in magnitude that
people cannot feel them, but we certainly are very, very concerned
and we are doing research into the extent that wastewater injec-
tion or any fluid injection into rocks could trip off a more signifi-
cant event. And so this is one of the things that we do in the De-
partment of Energy is to do research so that one could extract the
gas and the gas liquids from fracking, but we do it in an environ-
mentally safe way. And so we are committed on that path.

Ms. FUDGE. So to go back to the question, are you saying you are
studying how to dispose of the waste, or what are you saying?

Secretary CHU. Well, there are two questions. The question is
what is the role—as you noted in your opening statement—what is
the role of fluid injection in triggering seismic events? And what
can we do? So first, we need to establish what the role is. There
is a very thoughtful piece written by a staffer, Professor Mark
Zoback, on this, who was actually part of our Secretary of Energy
Advisory Board Subcommittee, on trying to develop ways so we can
extract natural gas with fracking in an environmentally respon-
sible way. And so I think—I recommend you read that paper be-
cause it looks at what are the issues and also what is actually hap-
pening vis-a-vis water injection into the ground.

Ms. FUDGE. Mr. Secretary, I will have to get with your office on
that.

But just in an effort to be considerate of the time of my col-
leagues, Mr. Chairman, I will yield back.

Chairman HALL. I thank the gentlelady.

Mr. Rohrabacher, California, for five minutes. We will have a
vote on the Floor in a little bit and we will comment on that when
you finish, Mr. Rohrabacher.

Mr. ROHRABACHER. Yes, thank you very much.

Secretary Chu, I saw that NASA in their budget request included
funding to restart the plutonium-238 production to—and this is
powering deep space projects. I also noticed there is not a cor-
responding item in the DOE’s budget request. Now, is plutonium
production going to be restarted at NASA, and what is your expec-
tation that NASA will cover all the costs of this program?

Secretary CHU. I think we are working with NASA on that. The
plutonium, as you noted, is used as an energy source for deep space
missions. The probes are so far away solar power is not viable. And
so we are working, too, with NASA on how the generation of that
energy source

Mr. ROHRABACHER. Well, if we are going to have a long-term
space strategy, we need to make sure that this isn’t lost in the
shuffle because that is an important factor in having a successful
deep space program.

Let me ask you about the reactor program. I am very concerned
that it seems that the spending that I have here—and I am sub-
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mitting this, Mr. Chairman, these charts for the record at this
point. Mr. Chairman, submitting this for the record.

Chairman HALL. Without objection.

[The information may be found in Appendix 2.]

Mr. ROHRABACHER. And it seems to indicate that we are spend-
ing money or you are proposing to spend money in a way that
when it comes to reactors, nuclear reactors, that instead of going
with the new reactors, the high-temperature reactors like Toshiba’s
S4s or GE’s Prism or General Atomic’'s EM2, that instead what we
are doing is focusing more resources and higher percentage re-
sources on older light-water reactor-type technologies. Even though
they are smaller modular reactors, it is still light-water stuff that
is 50-year-old technology. Now, why are we doing that? Why are we
not focusing on developing this new technology that could actually
eat the waste and eliminate some of these problems about Yucca
Mountain and everything, but instead spending our money on old
technology?

Secretary CHU. Well, the small modular reactors I wouldn’t call
specifically as old technology.

Mr. ROHRABACHER. Well, as long as it is based on light water,
it is an old concept.

Secretary CHU. The reason we are doing this is because there is
a recognition that many of the power sites in the United States
could not accommodate—and around the world—could not accom-
modate large reactors on the scale to 1 to 1.5 gigawatts. The elec-
trical infrastructure would not accommodate that. And there is a
race among countries. South Korea has already approved one of the
small modular reactors in South Korea. But we are very concerned.
This is something again that will help American industry because
we believe these small modular reactors——

Mr. ROHRABACHER. Secretary, you and I both agree on that. The
only—what we are disagreeing on is whether or not the money that
is going into these small modular reactors is going to go into a
high-temperature version or a light-water version of the reactor.
And I am—I—for the life of me I can’t understand when the high-
temperature gas-cooled reactors, the reactors that we have here—
as I say, Toshiba and both GE and General Atomics, these are—
companies have—this is available. Why aren’t we backing the com-
panies up on the new stuff rather than light-water reactors? I
mean—anyway, you get my point and I hope you would seriously
look into that and consider a restructuring of that priority.

One last area and I have only got one minute left. I am very con-
cerned that we are not having an honest discussion on energy with
this Administration. And I am talking about you, sir. I am talking
about generally what we have—and I sat through the State of the
Union. The President was taking both sides of every issue. And,
you know, it is all of the above and then we know that just a few
days before he said it is going to be all of the above to us, he was
nixing, you know, the Keystone Pipeline. And I think we need to
have a much more honest discussion on this. The American people
are suffering right now. We got—we are not going to help manufac-
turing in these States that we just heard about if all the consumer
money is being drained away and spending it on gasoline. And we
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are not going to have more gasoline until we have more production
of gas and oil.

And I have got 20 seconds left, so let me just say I noticed you
are requesting $12 million to look at fracking. I hope it is not—that
this is not what it appears to be from the rest of the Administra-
tion, $12 million that is spent on how to find out ways of stopping
fracking, because fracking is what is going to bring down the cost
of oil and gas and going to permit manufacturers to sell their prod-
ucts because people have money in their pocket rather than just
putting it in the gas station. So I am hoping that that is not the
case, but it seems to me, Mr. Chairman, everything indicates what
we heard from the EPA and hopefully not with this $12 million ex-
penditure that you are requesting that this Administration is com-
mitted not to opening up new oil and gas but to try and find ways
of stopping it, getting those guys who are producing our oil and
gas. And that needs to—we need to have an honest discussion of
what our priorities really are. And I don’t think we are getting it
and again, not from you, but, frankly, from the President of the
United States on this.

Thank you very much, Mr. Chairman.

Chairman HALL. The gentleman yields back. We do have a vote
on. We have about eight minutes. The Committee will stand in re-
cess until five minutes after the conclusion of the last vote. I hope
everybody comes back. And we will try to be a little more hon-
est——

[Recess.]

Chairman HALL. Thank you for your patience.

And the Chair now recognizes Mrs. Bonamici for five minutes.

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

Thank you, Mr. Secretary, for your service and for recognizing
and mentioning the importance of reducing our dependence on for-
eign oil and fossil fuels. I was pleased to see that your testimony
discusses ARPA-E, and you mentioned the innovative work being
done in the area of battery design. Well, I am proud that one of
those projects is taking place in Oregon, how there is a company
called ReVolt Technology, and ReVolt has brought this innovative
zinc-air battery research and also jobs to our community. And we
have seen firsthand the importance of the ARPA-E program. And
I see that the Administration has proposed increasing ARPA-E
funds by $75 million, and I wonder if you could elaborate on the
importance of this increased funding in enabling us to continue
building on these new technologies such as the new generation bat-
tery technologies that will help Americans move away from fossil
fuel consumption.

Secretary CHU. Sure. The design of ARPA-E was very focused.
A short-term company or research group comes in with a specific
idea. The tenure of these grants is something on the order of two
years, very short-term, modest amounts of money to just push it
over the edge. Very promising technologies, but we also designed
in the America Competes Act that we wanted ARPA-E to really
look for game-changing events, not incremental progress but game-
changing events. And after two years, it ends and you get private
sector funding or it gets picked up by someone else. And so that
has proven to be very successful, as I note in my testimony. A
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small amount of money has been leveraged—$40 million has al-
ready been leveraged to private sector investments of over $200
million. And we expect going forward that that number will even
grow.

Ms. BoNnawMmicl. Thank you. And I agree that it is a good invest-
ment.

And also you speak about the need to invest in clean and renew-
able energy and ensuring that we have that access to clean renew-
able domestic energy as a matter of both national and economic se-
curity. Now, there is also some promising work being done in Or-
egon about the development of wave energy technology, and I know
that is true with other coastal areas as well. So in addition to pro-
viding another means of energy production, we have also seen the
research and development and manufacturing benefits.

So it is critical that when we talk about domestic renewables, we
also include in these discussions the encouraging developments
around wave technology. And I wonder if you could address that
issue as well.

Secretary CHU. We certainly we are looking at all forms of new
technologies. Kinetic wave technology is one; geothermal is another
one. So it is not just restricted to solar and wind. And then the
wind technologies, we think that on-land wind is being established,
so we are concentrating on how those technologies can work in a
marine environment, again because it is the research that we are
really pushing.

Ms. BoNnaMmICI. Sure. And—terrific. I just want to follow up. I just
had a discussion with someone about the wave energy buoys with
wind turbines on top, so I think we just really need to look at all
options for making sure we have renewable sources of energy. So
thank you for your work.

And Mr. Chairman, I will yield back the balance of my time.

Chairman HALL. The gentlelady yields back.

Dr. Broun, Georgia, five minutes.

Dr. BROUN. Thank you, Mr. Chairman.

Mr. Secretary, I believe that the Federal Government should not
be picking winners and losers in the marketplace. It seems to me
that DOE has repeatedly proven that this Administration is
clueless when it comes to making good business investments and
that it also tends to side with political crony companies. Unfortu-
nately, the Department’s political favors come with more than a
billion-dollar price tag that will have to be paid for by American
taxpayers.

Time and time again, we have seen companies like Abound Solar,
Beacon Power, A123 Batteries, and of course Solyndra receive mil-
lions and billions of dollars just to drop jobs. In addition to those
465 million that went to Tesla Motors to make a luxury electric car
with a sticker price of $100,000, worst kind of corporate welfare.
In the President’s Energy budget, the few people to be able to af-
ford those cars would receive a $10,000 tax subsidy. How can Presi-
dent Obama justify asking for more than a half a billion dollars in
additional funding for his preferring green programs?

Secretary Chu, you tell me why you think your department de-
serves more taxpayer money to blow through given your abysmal



33

track record. What grade would you say you deserve for the man-
agement of the DOE resources over the last three years?

Secretary CHU. Well, I would give myself a pretty good grade, be-
cause if you look at what we have done and what we have sup-
ported and the breakthroughs that have occurred during this ten-
ure, I think it speaks very well. As I said before, the battery re-
search has been going extremely well, way ahead of what we
thought was the schedule. We are very focused on a lot of the grid
technologies on solar technologies. And as another example of the
Bioenergy Research Centers, which were started in the previous
Administration, have done extremely well and we are continuing
funding for those. A lot of the inventions and technologies are now
being licensed by companies and they are entering the pilot produc-
tions. So there are many successes in the technologies that the De-
partment of Energy has supported. And the private sector, Amer-
ican industries are picking up these technologies.

Dr. BROUN. So what grade would you give yourself, A to F?

Secretary CHU. Oh, I don’t know.

Dr. BROUN. What grade would you give yourself?

Secretary CHU. There is always room for improvement, maybe an
A minus.

Dr. BROUN. Sir, I give you a D minus or an F. Somebody who
makes a 69 on a test fails. Now, you do have some successes. I ap-
preciate the loan to the Georgia Power Company to put in place the
two new reactors there at Plant Vogtle, the first reactor that has
been authorized in over 30 years. We need to have the ability to
put in place nuclear reactors very quickly. I would like to see a
template so that if a company followed that template, they could
just go ahead with the construction that the government would
oversee it just to make sure it was being followed, but they
wouldn’t have to spend millions or billions of dollars in just trying
to get approval from the Nuclear Regulatory commission, particu-
larly as anti-nuclear as this Administration has been.

But you all have had failure after failure after failure. Sir, I am
not sure why we should give you any more money because I think
you have failed. Like I say, I believe you have got a D minus or
an F at best.

I yield back, Mr. Chairman.

Chairman HALL. Gentleman yields back. Mr. Secretary, just for
your knowledge, if you have ever been asked that question before,
you are entitled to know how the Chairman did when asked that
question. One time I made four Fs and a D, and my dad punished
me for spending too much time on one subject.

All right. Who do we recognize? Recognize Mr. Lujan.

Mr. LUJAN. Mr. Chairman, thank you very much.

And Dr. Chu, in your prepared testimony you state that with the
New START Treaty, the science, technology, and engineering capa-
bilities within the nuclear security enterprise will become even
more important to sustaining the U.S. nuclear deterrent. President
Obama, during his State of the Union this last year, said “today
the discoveries taking place in our federally financed labs and uni-
versities could lead to new treatments that kill cancer cells but
leave healthy ones untouched.” He goes on to say that, “We
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shouldn’t gut these investments in our budget. Don’t let other coun-
tries win the race to the future.”

I would like to focus on this theme of nurturing the scientific en-
gineering capabilities of the NNSA laboratories. With the 2013
budget request, NNSA’s budget will have increased about 10 per-
cent from 2011, yet over the same two-year time frame, the budget
of Los Alamos National Laboratory will have decreased by about 10
percent. This is about a $300 million decrease in just two years and
choked the scientific and engineering capabilities at our lab. Be-
cause of these budget cuts, the lab has requested a voluntary re-
duction and forced incentive program with the goal of eliminating
400 to 800 jobs. This reduces the true source of scientific and engi-
neering capability, the men and women who have served the Na-
tion there who have the experience and training that is difficult
and expensive to replace.

And finally, a recent National Academies’ report, one that dis-
trustful oversight by NNSA, in which individual transactions are
reviewed at every step, is harming the vitality and long-term via-
bility of the science and engineering capability at the NNSA labs.
When you combine all of this distrustful and harmful oversight
with the significant loss of personnel and reduction of funding over
multiple years, you get a very damaging set of events that could
do permanent harm to the lab and my district in the northern part
of New Mexico.

So, Mr. Secretary, I have a lot of respect for you, but I have a
lot of concern as to what has happened with Los Alamos. As I look
at the budget, it looks like Los Alamos took a much greater hit
than any of the other labs, and quite honestly, almost as much as
the other labs combined. So, Mr. Secretary, what I am looking for
is some assurance and some long-term commitment, one, to see
how we can fix the arbitrary hits that look—that were targeted to
Los Alamos, as well as a commitment to Los Alamos National Lab-
oratory.

Secretary CHU. Well, certainly, Los Alamos National Laboratory
is an excellent laboratory, but within our budget constraints going
forward, we do have to make hard decisions, but certainly Los Ala-
mos is going to be an essential part of the future of the NNSA lab-
oratories. Those hard decisions need to be made, but we feel that
they have not only a very rich past but also an outstanding group
of scientists and engineers in that laboratory and will be a vital
part of the NNSA mission.

Mr. LUJAN. I appreciate it, Mr. Secretary, and I look forward to
hopefully meeting with you soon with Senator Bingaman. I know
a request has gotten in with yourself and Mr. D’Agostino and we
look forward to having those conversations about the commitment
to Los Alamos.

And Mr. Chairman, I want to quickly turn to all of this conversa-
tion and attacks on President Obama with increasing gas prices.
You know, report after report shows that production is up under
this Administration. Under President Barack Obama, production is
up. The Republicans in this Congress voted against an amendment
that I offered on the Floor of the House and in Committee, in the
Natural Resources Committee, when there was a provision in front
of us to increase production in the Gulf.
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My amendment was real simple. It said during tough economic
times, let us make a commitment—because I know how to count;
my dad taught me how to count very young—and we knew the bill
was going to pass. But what we asked our colleagues from the
other side of the aisle was if we are going to pass this bill, let’s at
least commit to keep any new production in the United States for
American consumption and to be refined in the United States. I
couldn’t get one of my colleagues from other side of the aisle to sup-
port that amendment. Ranking Member Markey offered something
similar as well, which was defeated overwhelmingly.

Last year, there were many individuals that provided testimony
in the Senate talking about the problems with speculation. Mr.
Tillerman, the boss of ExxonMobil, admitted last week that the
price—and this was back in 2011, early 2011 or in May—that the

rice of oil based purely on supply and demand should be $60 to

70 a barrel. The reason it is above $100 a barrel, Tillerman ex-
plained, is due to the oil majors using futures contracts to lock into
high prices. And we see article after article—the Commodities Fu-
ture Trade Commission plans to issue a report next month talking
about these problems. If we are serious about doing something
now, we should tap the reserves we have and crack down on specu-
lation, Mr. Chairman. And I think that enough is enough with the
rhetoric. Let us do something real. We can get this done together,
and there is support from all sides.

And with that, Mr. Chairman, I yield back.

Chairman HALL. I accept your yielding back and I admire you as
a good Member and as a member of a great family of public serv-
ants from your State. I don’t agree with you very much on your
analysis of the President, though, and you don’t expect me to, do
you?

Mr. LUJAN. Mr. Chairman, I think that is why we are friends.
As the good Governor King from New Mexico used to say, some of
my friends are for it and some of my friends are against it, and
I will support my friends.

Chairman HALL. There you go.

I now recognize a very patient—probably might be the best Mem-
ber over here who looks around and scolds me when I go over and
I am trying not to do that. But I recognize Ms. Adams for 10 min-
utes.

Mrs. ADAaMS. Thank you, Mr. Chair.

Chairman HaLL. Well, I am trying to get along with you.

Mrs. AbDAawMS. I appreciate it.

Secretary Chu, I sit here and I listen and that is what I do prob-
ably most intently because of my background as a law enforcement
officer. I tend to listen to all the words being said. So I am going
to ask you some questions and I would just appreciate a simple yes
or no. All right? We don’t need to do a back-and-forth or anything
like that. I listen with great intent. As the Chairman asked you if
Yucca Mountain was completely left out of the equation during the
Committee, you said not in the charge. Would that not mean, yes,
it was left out?

Secretary CHU. The intent of Yucca Mountain was

Mrs. ADAMS. I—again, yes or no. It is just simple questions.

Secretary CHU. Yes or no——
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Mrs. ApDAMS. Okay. Let’s move on to something a little bit easier
since these are your words. I heard Chairman Sensenbrenner ask
you some questions and I just wanted to know for the record do you
still agree with your statement back in 2008, “Somehow, we have
to figure out how to boost the price of gasoline to the levels in Eu-
rope.” Do you agree with your statement you made in 2008 or have
you changed your mind? Yes or no?

Secretary CHU. We are working—I am working to decrease the
price in—whatever tools we have——

Mrs. ApamsS. Secretary Chu, do you stand by your statement, yes
or no, in 2008?

Secretary CHU. I do not want to raise the price of gasoline; I
want to lower the price of gasoline. And all my actions as Secretary
of Energy——

Mrs. ApAMS. Did you not say last Tuesday to Congressman Alan
Nunnelee’s question that it was not the goal—overall goal of the
Administration to lower gas prices?

Secretary CHU. That is incorrect. What I had said if you would
read the full statement—what I said was we are working very hard
to lower the gasoline prices with the tools the Administration has,
but in addition to that, specifically in the Department of Energy,
we are trying to diversify the supply so that that will help the
American consumers—the American families who are feeling ter-
rible pain to actually:

Mrs. ADAaMS. Well, currently, in

Secretary CHU [continuing]. Have other choices.

Mrs. ADAMS. You are right; they are feeling the pain and I hear
about it when I go back to my district. We have got hardworking
taxpayers who will put more money into their gas tanks. Would
you not agree that when the fuel costs go up, everything goes up
for our American people, everything from food to electricity to ev-
erything? Would you agree with that? Yes or no?

Secretary CHU. I would agree that when the price of oil and the
price of gasoline and diesel go up, that affects our economy in a
very deep way, and that is why when

Mrs. ADAMS. And it affects every aspect of Americans’ lives.

Secretary CHU. And we are—that is why we are so focused on
developing alternatives

Mrs. ADaMS. Well, then, you said earlier—and again, I am listen-
ing; I am trying to write as quickly—not to lower gas—you were
talking about gas prices, not to lower it, then certainly we want to
lower it, but we want people to use less. So when you go back to
your 2008 comments about having it rise up to the levels of Europe
and then you go back to two days ago when you made your com-
ment about it was not the Administration—the goal—overall goal
of the Administration to lower gas prices. Then today, when you
are in here saying not to lower—but certainly you want it to be
lower, but you want people to use less. Doesn’t that go back to the
original statement that in 2008 when you said somehow we have
to figure out how to make gasoline prices—boost the price of gaso-
line to the levels of Europe?

Secretary CHU. It absolutely does not go back to that statement.
As you look at all my actions and all that we are trying to do in
the Department of Energy
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Mrs. ADaMs. Well, that is just it. I have looked at your actions.
I have looked at your actions and I have seen where taxpayers’
money—hard-earned taxpayer money in this economy was sent to
Solyndra when everyone, all the emails that—everything that I
have seen showed that there was a problem. Yet we have gas
prices on the rise and I heard my colleague say 100 percent. I have
at least figured out it is over 89 percent. And I have a Secretary
who is in one Committee saying one thing, two days later telling
me a different statement, but back in ’08 basically along the same
lines of what you were saying two days ago.

So I appreciate your comments, Secretary, but the actions and
the words are not going together, and I am really concerned that
your 2008 comments and statements are coming to fruition for the
American people, and that worries me. I know from talking to peo-
ple back home their electricity has gone up, their gasoline has gone
up, and they are concerned that this Administration is not taking
that seriously. So I would like for you to take that back with you
to the Administration. People are hurting, and they want this Ad-
ministration to do the right thing.

We have sent them bill after bill, to the Senate. to allow for the
drilling of our own resources. We have sent them and the Adminis-
tration has denied the Keystone Pipeline. These are things that
would help the American people today—today, Secretary Chu.

And I yield back.

Chairman HALL. The gentlelady yields back.

Recognize Mr. Tonko, the gentleman from New York, for five
minutes.

Mr. ToNkKO. Thank you, Mr. Chair. And Mr. Chair, allow me to
associate my comments with those of Representative Lujan, who I
thought was spot on about the issue.

And Secretary Chu, welcome and thank you for responding in
professional capacity and enduring.

Secretary Chu, I understand the Administration made some
tough choices in this budget, and I have a question related to one
of those tough choices, cuts that impact our Brookhaven National
Lab, an important facility in New York State. I understand the
number of operating hours of the Relative Heavy Ion Collider, or
RHIC, will be cut in half compared to the facility’s operating hours
this year. Even this year, it will not be running to full operating
capacity. As you know, this is an important research facility for the
nuclear physics community. And in addition to the reduced oper-
ation time, the funding reduction will also impact facility mainte-
nance and upgrades to ensure its long-term productivity. We have
a long-term investment in this facility and I know these are tough
times, but I do not believe we should jeopardize our ability to con-
tinue use of important research tools like the RHIC. This does not
send a positive message to our students and scientists who rely on
access to these community facilities to do their research.

So my question would be what plans are there at the Depart-
ment to ensure that the continuity of the research being done by
students and researchers there can be maintained under reducing
operating hours?

Secretary CHU. Well, as you pointed out, RHIC, the Relativistic
Heavy Ion Collider, is an important part of our Nuclear Physics
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portfolio, but as you also pointed out, we face tough decisions and
the tough decisions on all the worthy projects we have to fund. And
so we will have to look at these things very carefully, but certainly
the past discoveries of RHIC are applauded and I have met their
very exciting team. But again, it is one of these very hard things.
We haven’t made specific plans on specifically going forward, but
all the things and all the benefits and all the opportunities of RHIC
do get weighed with all the other things. But, you know, we have
a budget deficit, and we also have to act responsibly.

Mr. ToNKO. Um-hum. Well, it seems unlikely that we would be
able to afford to build a new facility to do this work, so should we
not be maintaining the RHIC and other unique DOE facilities to
make the most of our investment? I would hope—I hear what you
are saying, but I would hope that we could see the dividends that
come because of this investment and how critical they are to our
innovation into the future.

Secretary CHU. I am not sure how to—because is there a ques-
tion that I can respond to?

Mr. ToNkOo. Well, you know, some have suggested, well, we
might be able to build a new facility to do this work but I would
think that would deny the efforts made to date and the outstanding
track record that exists there.

Secretary CHU. I am not sure who said that or anything but I
think we want to use the facilities we have and as we contemplate
new facilities, I mean, these are tough budget times. So we—again
I am not sure who made that statement but I don’t think this is
b}(:ing seriously considered but I can certainly get back to you on
that.

Mr. ToNkKO. Okay. And again thank you for the thoughtful dia-
logue. I think it is what we need these days with so many complex
issues. And I just think that it needs—and can be done—in an at-
mosphere of respect. So thank you for responding in sound profes-
sional and thoughtful—

Secretary CHU. Right.

Mr. TONKO [continuing]. Manner here this morning and after-
noon.

Thank you, Mr. Chair. I yield back.

Chairman HALL. And I thank you for yielding back a minute,
very thoughtful of you and appreciate it.

The Chair recognizes Mr. Hultgren, State of Illinois.

Mr. HULTGREN. Thank you, Mr. Chairman.

Mr. Secretary, in 2006 you testified before the Rising Above the
Gathering Storm panel. You said, “In funding ARPA-E, it is crit-
ical that its funding not jeopardize the basic research supported by
the Department of Energy’s Office of Science. The Committee’s rec-
ommendations are prioritized and its top recommendation in the
area of research is to increase the funding for basic research by 10
percent per year over the next seven years.” Mr. Secretary, you
said that. That is your quote; those are your words that you said.
So I want to take a look at the charts that we are going to put up
on the screen breaking down your budget request, and I believe the
Committee can also put a copy up so everybody can see it here.

This is a chart that we put together. It is maybe a little bit dif-
ficult to see, but I will walk through it with you quickly. It shows



39

your request for percentage changes in various programs on the
vertical axis, and on the horizontal axis it shows the range of re-
search activities from basic research, which is on the right below
the line, to applied research bordering on State industrial policy on
the left. Those numbers show a pretty clear story. Fundamental
science research is cut and the President’s industrial policy is
boosted. How can you with a straight face tell me that you haven’t
funded the President’s pet projects in industrial policy at the ex-
pense of fundamental research?

Secretary CHU. Well, as your chart shows, we are seeking a 2.4
percent increase in the Office of Science. The Office of Science is
what we call our basic research program within the Department of
Energy. The request is for roughly $5 billion. ARPA-E is just a be-
ginning new program and their request was for a much smaller
amount, $350 million. And so if one puts into perspective those two
budgets, we still remain very committed to funding the Office of
Science, which is our more basic research program.

Mr. HULTGREN. Well, again, I think as you go through the ones
on the right and going further to the right I see Fermilab, which
is very important to me, I have heard my colleagues on the other
side of the aisle also talking about research facilities being slashed,
Fermilab, eight percent cut. Other pet projects again getting that
increase. But again this discrepancy of almost a 30 percent in-
crease versus two percent versus —8 percent. I don’t know how you
justify that with your own statement that says you were looking to
increase basic scientific research, which is our national laboratories
by 10 percent per year, and yet here you are cutting it by eight per-
cent.

Secretary CHU. Well, you are now talking about the Fermilab
specific request budget. What we are trying to work through is a
plan to go forward in terms of the long baseline experiments and
also what we are trying to work out and how to go forward in the
Deep mine in South Dakota. And so again if you—you can look at
percentage increases or you can look at absolute dollars, and when
we look at the absolute dollars of the Office of Science, we have in-
creased that budget and I am very, very supportive of increasing
that budget. ARPA-E, again, it is very small compared to the Of-
fice of Science.

Mr. HULTGREN. Well, I want to work with you on making sure
that we follow through on that. What I see with some of the
projects there specifically dealing with South Dakota is it is on life
support right now. I mean it is barely enough to keep it oper-
ational. And then with—we were talking about this with Dr.
Holdren last week. The steps of this budget—it is on crutches right
now and we are breaking the crutches away from that project with
this budget. I am fearful of that because I really think we are going
and taking something valuable away to our kids and our grandkids
the great opportunities that we have had to pursue science and
basic scientific research. We are failing our future if we undercut
that with these projects.

I am passionate about Fermilab, but I am passionate about other
laboratories that I don’t represent as well and want to see that
same commitment there. I recognize the fiscal year 2013 budget is
constrained with so many pressures, discretionary spending caps,
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but this imbalance seems to represent a definite and indefensible
trend to retrench on discovery science and promote more applied
research. You neglect to balance the portfolio, which leaves the fun-
damental discovery science in disarray.

And I just wonder is this the proper direction for the Department
when investments in basic scientific research really underpin the
Nation’s science and technology enterprise?

Secretary CHU. Well, very quickly, I would say I agree with you.
The Office of Science is a very important part of our program, and
we want to see that budget grow and increase and it does form the
underpinnings of everything that leads to it, including all the
underpinnings of the companies that are using discoveries in the
Office of Science and in energy—clean energy, renewable energy,
ARPA-E. And the Office of Science does form the basis of all that.

Mr. HULTGREN. Well, I hope we can follow through on that and
see—I think we are seeing that clearly there is money there, and
there is money that doesn’t have to be taken away from some of
this basic scientific research and we can bulk up that amount.

Mr. Secretary, I do thank you for your service, and I do appre-
ciate the ability to be able to discuss things, but it really does seem
clear to me that this is an anti-science budget aimed at pushing
short-term political agendas. I really do believe it is going to hurt
our long-term economic competitiveness, our scientific enterprise,
and our country.

With that I yield back.

Chairman HALL. Gentleman yields back.

Chair recognizes Mrs. Lofgren, lady from California, five min-
utes.

Ms. LOFGREN. Well, thank you very much, Mr. Chairman.

And Dr. Chu, it is good to see you as well.

You know, in 1995 when I was a brand new Member of the
House of Representatives, there was a very conservative Repub-
lican Congressman for the East Bay, Congressman Bill Baker. I am
sure you remember Bill, and he recruited me and other people into
an effort to pursue the National Ignition Facility at the Lawrence
Livermore lab. And even though Bill is no longer a Member of Con-
gress, that bipartisan support for the project has continued to this
very day. And as you know, the project, the National Ignition Facil-
ity, has a key role to play in terms of our stewardship, and it is
the lead effort in inertial confinement fusion. Are you aware, Dr.
Chu, that if you look at the NNSA budget rules that will be ap-
plied, the bottom line for NIF is that if this budget remains as it
is, they will essentially have to close and “mothball” next year?

Secretary CHU. No, I don’t believe that is true. Certainly, we do
not want that to happen. They have—it is—construction has been
completed. They are entering—over the last year entering into very
exciting——

Ms. LOFGREN. Two shots a day.

Secretary CHU [continuing]. Exciting experimental stage and we
are looking forward to when they can actually prove that you can
get what we call ignition, that more energy is going to come out
than went in.

Ms. LOFGREN. Well, if I can, Dr. Holdren was here a couple of
weeks ago. I asked him the same question, and he was honest
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enough to say he didn’t know. And he called me back afterwards
to follow up, and he agreed that the funding and mothballing the
experiment after we spent over $4 billion on the capital, equip-
ment, and to get to where we are would not be a smart thing to
do. I called out—I mean the labs are not allowed to call us and
lobby, but they do have to answer us when we call out there. And
I was told that the net result would be mothballing NIF if this
budget is retained by the lab.

And so I am looking at ITER, which is—you know, we are 10
percent of that effort and it is a long ways away if ever from get-
ting—so we are proposing to increase their budget by $45 million;
at the same time we are going to shut down NIF and hundreds of
American scientists will be laid off while we are sending money to
this international effort that may never get started. How could that
be—how can that be a smart decision?

Secretary CHU. Well, first, let me—my knowledge of what is hap-
pening with the NIF program, it is—as you pointed out, this is a
very important part of our NNSA budget. It enables us to more
deeply understand the physics we need to understand going for-
ward for our nuclear security. And so I know of no plans. To the
best of my knowledge, and we can get back to you on this, the
funding is adequate for NIF to continue because we need that facil-
ity. It has just been constructed.

Ms. LOFGREN. I know that. I was at the opening, as were you.

Secretary CHU. Right. And under no circumstances do we have
plans to mothball a facility that is working and just been con-
structed.

Ms. LOFGREN. Well, if I may, Mr. Chairman, I believe—I mean
obviously I wouldn’t have raised this if I hadn’t been led to believe
that that is in fact the case. So what I would like to do if I may
is follow up with you. If necessary, we will do a bipartisan effort
to defund the ITER contribution and redirect it to this effort if we
need to. And I have already been talking to my friends on the other
side of the aisle. I think we would have a bipartisan effort if we
have to do that. But perhaps we can pursue this further off-cal-
endar.

I wanted to do a quick question on the advanced computing.
There is a reduction of 4.6 percent in the High-Performance Com-
puting and Network Facilities subprogram. I am not sure how that
is going to work. Can you explain the impact on the whole program
from that reduction?

Secretary CHU. What we are doing—there has been a growth
phase. We think high-performance computing is one of the keys to
what the Department of Energy does, because high-performance
computing enables industry to actually——

Ms. LOFGREN. We are for it.

Secretary CHU [continuing]. Skip design cycles very much——

Ms. LOFGREN. Absolutely important.

Secretary CHU. We are laying plans to do to the next step. For
example, the high-performance computer at Oak Ridge, the Jaguar
computer, will go from probably like several petaflops where it is
today to perhaps as much as 20 petaflops. In the meantime, we are
laying plans to go to exascale, because we think this simulation
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high-performance computing is showing repeatedly it can help U.S.
industry avoid design engineering steps.

Ms. LOFGREN. No, I get all of that. The question, though, is what
is the impact of the proposed decrease, the 4.6 percent decrease?
Is it not a problem? And also is the exascale proposal put forward
by the Berkeley lab, is that funded in this budget?

Secretary CHU. The exascale—I mean an exascale is being devel-
oped in the Department of Energy.

Ms. LOFGREN. Right.

Secretary CHU. We haven’t made any determination about where
it is going to go. And indeed we are working with industry because
as we improve the petaflop scale computers we have in the Depart-
ment of Energy, we are also looking and getting positive feedback
from industry to actually partner

Ms. LOFGREN. Right.

Secretary CHU [continuing]. With industry to develop radically
new technologies for this next

Ms. LOFGREN. I wonder, Mr. Chairman, I know my time is up,
but if we could just ask Dr. Chu what the impact of the 14 per-
cent—4.6 percent decrease would be, which was my original ques-
tion.

Secretary CHU. Right. We can get back to you on the details.

If the Chairman will allow me just 20 seconds on ITER?

Chairman HALL. I don’t know how I could keep you from it.

Secretary CHU. Well

Chairman HALL. Yes, the Chair will make that—I went a
minute-and-a-half over. Be my guest.

Secretary CHU. I just wanted to respond—to point out——

Chairman HALL. Sir, you are entitled to——

Secretary CHU. Okay, thank you.

Chairman HALL [continuing]. Testify.

Secretary CHU. That the ITER project, over 80 percent of the
funds will be spent in the United States and on contracts in compa-
nies and national laboratories in the United States. And it is an
international obligation we have and so—and we don’t see it as ac-
tually in conflict with NIF.

Ms. LOFGREN. Well, I have supported ITER in the past, but it is
premised on a robust scientific effort here in the United States.
And if the information I have is correct that we would be
mothballing NIF, I could no longer support, you know, increasing
our funding to EDER. And it is decades away from beginning oper-
ation. So you know, there are plenty of scientists who have told me
without regard to the budget that they no longer have confidence
that the project is even going to succeed because of the political
support and the budget problems. But that is a separate question.

I thank the Chairman for letting me have a little more time.

Chairman HALL. The gentlelady yields back.

Mrs. Biggert, Illinois, five minutes.

Mrs. BIGGERT. Thank you, Mr. Chairman. As usually happens,
the last two members have skirted around the issues that I wanted
to ask questions about but not quite the same.

The budget repeatedly highlights President Obama’s commitment
to doubling the budget of key basic research programs at the Office
of Science, along with NIST and NSF. But the budget request for
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the Office of Science is proposed to increase by only 2.4 percent,
and at that rate, it is going to take about 30 years to double the
budget and doesn’t account for inflation. Meanwhile, the programs
such as EERE and ARPA-E are proposed to increase by 29 percent
and 27 percent. Do you think, then, that funding for the Office of
Science really is a low priority for DOE?

Secretary CHU. No, it is not a low priority. It is a priority. It is
a high priority. As you well know, I spent my life doing funda-
mental science, and I know the value of fundamental science and
what it leads to.

Mrs. BIGGERT. Okay. Then—and then going to the Exascale Com-
puting Initiative and it is a joint program between science and
NNSA—

Secretary CHU. NNSA.

Mrs. BIGGERT [continuing]. And it seems that there appears to
be an uncertainty regarding the funding for the NNSA’s matching
participation with no firm number in the budget request, and I
hope that the Administration is committed to this joint venture and
all the progress that the United States has made in supercom-
puting. But does the Department—do you think that that budget—
that they are going to commit to a certain budget? And does the
Department intend to deliver its exascale report to the Hill soon?

Secretary CHU. Well, we—the Department of Energy is very com-
mitted to developing exascale computing because we see clearly all
the advantages it will give not only the scientific community, but
the industrial base in the United States. The NNSA, as you well
know, is under significant budget strain. Our first responsibility in
NNSA is to tend to the nuclear security of the United States and
we hope that they can continue participation. But we do remain
committed to making sure that we lead in exascale computing.

Mrs. BIGGERT. But you don’t have any figures yet

Secretary CHU. No.

Mrs. BIGGERT [continuing]. For NNSA.

Secretary CHU. But the Department does think that exascale
computing is one of the frontiers that the United States should cer-
tainly invest in.

Mrs. BIGGERT. Okay. And then the 2012 appropriations had—for
the study, and do you——

Secretary CHU. Yes.

Mrs. BIGGERT [continuing]. Know when that will be?

Secretary CHU. I can get back to you on exactly when——

Mrs. BIGGERT. Okay.

Secretary CHU [continuing]. They expect it delivered.

Mrs. BIGGERT. All right. Then just one other quick question—the
budget request, $10 million from a Nuclear Waste Fund in fiscal
year 2013, what is the purpose of this request and what is it going
to be used for?

Secretary CHU. Yes. First, we have commenced this study within
the Department to look at the recommendations of the Blue Ribbon
Commission. And also we would love to work with Congress in
those recommendations as well. One of the things that the Blue
Ribbon Commission felt was very important is we have out of our
200—we have roughly 104 operating nuclear reactors, but there are
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a number of sites where the reactors are no longer operating and
yet we still have spent fuel there.

Mrs. BIGGERT. Okay.

Secretary CHU. And what we wanted to do was to begin to have
the spent fuels put in dry cask storage with an envelope and get
it licensed by the Nuclear Regulatory Agency so that they can be
safely transported out of those now-dormant reactor sites because
of all the security and issues that—at least to consolidate those few
sites.

Mrs. BIGGERT. Okay. Then one more quick question. And this
is—involves Keystone. I am really worried about the fact that we
are not going to have Keystone, and I cannot understand how we
would let this go. And right now the Canadians are over in China
negotiating with them to send the oil there. And I think that is
such a mistake when we are trying to reduce our dependence on
foreign oil and particularly the hostile countries that provide it.
And we would just let this go when we—I know that you have al-
ready talked about working on the bottom part of this and going
forward with that, and yet we have no resolution or the Adminis-
tration has vetoed it.

Secretary CHU. The Administration did not veto it. When Con-
gress said you have to make a decision at this time, the State De-
partment said we have to look at the environmental impacts at this
time. And so it has not been vetoed. The Administration and we
in the Department of Energy have applauded the fact and it was
well known that the first bottleneck in this

Mrs. BIGGERT. And that was taken care of.

Secretary CHU. It is being taken care of by several companies
cushing to Houston and Louisiana. The second bottleneck is be-
tween Chicago and cushing. Those plans are also underway:

Mrs. BIGGERT. I understand that.

Secretary CHU [continuing]. And it is very important to clear up
these domestic bottlenecks because then we can continue to develop
the oil in North Dakota

Mrs. BIGGERT. If we have—if we will have the oil by the time
that all these things are cleared up.

Secretary CHU. Well, as I said, you know, the—you know that
the same Keystone people are now working with, for example, the
State of Nebraska on the crucial parts of the pipeline being built
in the United States, which are going forward.

Mrs. BIGGERT. Thank you.

Thank you very much. Yield back.

Chairman HALL. I thank the gentlelady.

Recognize Mr. Miller, gentleman from North Carolina, for five
minutes.

Mr. MILLER. Thank you, Mr. Chairman.

Secretary Chu, I congratulate you for your modesty in not wear-
ing your Nobel medallion to appear today. I am not sure it would
have made any difference in how you were treated, but if it had
been me, I think I probably would have worn it.

There have been—well, one of the most spectacularly successful
government programs is DARPA, not just doing research that no-
body else would have done but getting transformational research to
the marketplace. One of the proposals of the Augustine report, Ris-
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ing Above the Gathering Storm, there was bipartisan support for in
this Committee. Chairman Boehlert supported it, Bart Gordon sup-
ported it, was ARPA-E, a program modeled after DARPA for en-
ergy to do the kind of research that otherwise would not get done
because it is more likely than not that any given research would
be fruitless. But the research that did work out could change
things in a dramatic way.

But there is also criticism that ARPA-E projects duplicate other
research at the front end of their research and that it crowds out
private sector funding at the back end, and it is hard to get things
to the marketplace unless there is some overlaps, some kind of
handoff to private sector funding. How do you identify—and also it
is kind of hard to find research in which nobody has done any re-
search to see that as a promising area of research. How do you
identify the research that ARPA-E will do? Do you duplicate re-
search that is being done or has been done by the private or by the
public sector? And then how do you make that pass-off to private
sector development? Do you crowd out public investment?

Secretary CHU. Well, thanks for the question. First, there is a big
distinction between the research that ARPA-E funds and the re-
search, for example, that the Office of Science funds. The Office of
Science funds research that lays foundational science that could
lead to energy innovations. ARPA-E is focused on very short-term
grants, typically two years, and modest amounts of money that can
push something over the top. In some of those grants, they go to
universities. Other grants go to small startup companies where
there is a melding of public and private dollars. But we also tried
to identify those things where a small starting company would not
have the resources to take a next step. And in many cases—in most
cases what we try to do—or a large company says, all right, you
know, this is too much to swing for the fences, but if we are willing
to get some assistance from ARPA-E, we will try these dramatic
attempts.

And that was the philosophy of DARPA and that is the philos-
ophy of ARPA-E, something where you could not possibly imagine,
for example, some way of—a global positioning satellite system. It
is a great triumph of DARPA to look very far into the future and
say, you know, it might be possible to use this system in military
applications, but it now turns out to have fantastic commercial ap-
plications. But in ARPA-E, those things that we fund are these
very short-term—now. There are certain spaces. We identified in
ARPA-E, for example, power electronics. These are the electronics
that convert high voltage to low voltage or DC to AC or AC to DC.
For whatever reason, the university system wasn’t investing in
power electronics to build up a base of that. And if you talk to any
companies, they would love to hire people trained in power elec-
tronics. We identify power electronics as a real growth industry.
About 30 percent of electricity goes through some sort of power
electronics today, but in 15 years or so we are expecting 80 percent
to go. The industry wants this and we are helping companies de-
velop power electronics and we are also trying to get universities
to fund power electronics faculty.

So the ARPA-E funding in power electronics says if we can make
a transistor—not a silicon transistor but like a silicon carbide, we
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have entered in funding with a company making fantastic power
electronics, very high voltage, high current so you can regulate
power much more efficiently, much more inexpensively. Again, we
see this as a great opportunity for American prosperity because
these things are things we think the United States should be lead-
ing in. And again, it is a very identified target.

Mr. MILLER. Thank you, Mr. Chairman. My time is expired.

Chairman HALL. I thank the gentleman. Now, probably you save
the best for the last normally, but I don’t ever like to say anything
until the last at my age for today I am talking about.

I recognize you, Mr. Harris, and I am going to ask for a minute
or so to visit with Ms. Johnson. Okay with you?

Mr. HARRIS. Certainly. Anything you want, Mr. Chairman.

Listen, thank you, Dr. Chu. And I—you know, I share the—what
my colleague from North Carolina says. I appreciate a Nobel Prize
winner coming in front of us, especially one in physics. I told you
before I never understood it. I was a physiologist, not a physicist.
You know, I respect that. But that does give us—and I know from
personal experience that sometimes scientists like that kind of get
a little tunnel vision. To someone with a hammer, everything looks
like a nail.

You talked about breakthroughs and of course that should be
what I think the Department of Energy is all about. I am going to
ask you a question. Would you agree with me that the biggest en-
ergy breakthrough in the last three years and one month has been
that the cost of natural gas is one-half of what it was when the
President took office, yet the price of gasoline is twice as high so
that in fact there is a breakthrough that has led to a hugely impor-
tant energy source. Would you agree that that really is—to some-
one looking objectively, that is really the largest breakthrough that
has occurred in energy in this country?

Secretary CHU. I would agree that that it certainly has been a
breakthrough but it had a long birth period.

Mr. HARRIS. Sure, but I mean the halving of a price——

Secretary CHU. Um-hum.

Mr. HARRIS [continuing]. In one energy source while another
source is doubled now and we think is still going up—and by the
way, you know, I thank you—I hope that your bias from before
when you were Secretary and said we should have European-style
prices, I hope you had an epiphany, you and the President and
that, in fact, that is probably not a good thing now. But let’s look
at what the Department does. The Department’s budget next year
has one-fifth of one percent of its spending on natural gas, one-fifth
of one percent. It is smaller than the increase in solar spending.
Would you say that the Administration kind of missed the boat on
this natural gas phenomenon that really some people look at and
say is the future and the real breakthrough in American energy?

Secretary CHU. Well, I agree with you that the ability to capture
natural gas from shale rock was wonderful—is wonderful. The De-
partment of Energy funded this from about 1978 to 1992.

Mr. HARRIS. And how much in the last three years?

Secretary CHU. Well, right now, what we are doing is we are
going to the next new thing in gas. We are funding methane hy-
drates. This is in collaboration with industry but we also have
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helped bring Japan on board because we think methane hydrates
might be another form. It is too early to tell. Just as we funded
drilling and hydraulic fracturing many, many years ago when in-
dustry did not think it was viable

Mr. HARRIS. Sure. What is your budget level on methane hy-
drates?

Secretary CHU. It is very small but we——

Mr. HARRIS. Okay. So it is even less than one-fifth of one per-
cent?

Secretary CHU. Yes.

Mr. HARRIS. So this huge new energy source, the real break-
through, the Department is spending one-fifth of one percent. All
right. Well, your time is precious. I appreciate that. You can’t
spend all your time on everything, so I am going to ask you about
this email—this June 2011 email where a Solyndra employee de-
scribed what they learned from Bank of America financiers in-
volved in that Prologis loan negotiation. A quote from the email is,
“on three occasions this week, he thought that the deal was dead
but Secretary Chu”—so he being the financier—“but Secretary Chu
personally pulled it off. Chu shared with the team that this deal
went to higher levels in the Obama Administration to gain ap-
proval than any other transaction in the Loan Guarantee Program
and that he personally committed to seeing it through to successful
conclusion.” Now, is that kind of true? I mean is what that person
says kind of a realistic summary of what went on? And of course
remembering that Prologis at that time was going to contract with
Solyndra at a time when Solyndra was renegotiating its whole deal
with the government and in fact got, you know, was secondary in—
you know, that whole—and you know the whole deal. Is that a
pretty accurate summary, that you were personally involved at a
level different from other deals?

Secretary CHU. I strongly supported the Prologis loan application
because I thought it was a wonderful way of financing in a meas-
ured way—financing—letting warehouses wuse their rooftop
space

Mr. HARRIS. Sure. Was there a breakthrough new technology in-
volved?

Secretary CHU. No.

Mr. HARRIS. No, there was no breakthrough. And this was how
big a loan guarantee?

Secretary CHU. Well, it was going out in stages.

Mr. HARRIS. Yeah, and what was the total? Wasn’t it over a bil-
lion dollars?

Secretary CHU. Pardon?

Mr. HARRIS. Was it over a billion dollars?

Secretary CHU. No, it was not a billion.

Mr. HARRIS. And how—so how much total?

Secretary CHU. I think $750 million.

Mr. HARRIS. Oh, I am sorry, only three-quarters of a billion.
Okay. So what specific actions did you take with regards to this
loan different from the actions you took on other loans? Because,
again, this is not breakthrough technology. And you know, I have
been a supporter of ARPA-E. I think that is where the Department
ought to be concentrating. So when it—so when things happened
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with Solyndra which, again, Solyndra is not breakthrough tech-
nology. Let’s be honest. You know, hydrofracturing is breakthrough
technology. Solyndra really was just, you know, a little bit better
than what we have had. So what it appears has happened is that
your time, which is of basic science, I would think would be saying,
look, let’s make some really innovative changes in energy. Instead,
it appears to have been taken up to forward a deal where Solyndra
is involved, where, you know, the objective person would look and
say, you know, it looks kind of like what you are doing is you are,
you know, saving Solyndra from an embarrassment to the Adminis-
tration by in fact interjecting yourself into the Prologis negotiation
at a different level than you have interjected yourself into any
other one. And again that is what this person says.

Secretary CHU. That is untrue. I

Mr. HARRIS. Which part?

Secretary CHU. Solyndra—the fact that Solyndra had a minor,
minor role in that—in fact, I was quite the opposite. I wanted
Prologis. It was an innovation in a business model, as you know,
can really revolutionize things. My concern was that we thought
that—I thought that this was a very, very good business model to
put wholesale generation of electricity on warehouse rooftops. My
concern actually was to not having anything to do with the future
of Solyndra—it was completely different. In fact, I voiced concerns;
shouldn’t we be looking for alternatives to Solyndra for the first lit-
tle bit? And so it was quite the opposite from what might be por-
trayed.

Mr. HARRIS. Did you attempt to stop the negotiation between
Prologis and Solyndra?

Secretary CHU. No. That was between two companies. But what
I did raise is my concern that I wanted Prologis to go forward and
was concerned if Solyndra could supply those things. But again the
good news is that solar modules are essentially a commodity—and
as the prices are going down—and the good news about this, again,
is that the price of solar modules has dropped fourfold in the last
three years.

Mr. HARRIS. But Mr. Secretary, the cost is still far more because
one of the statements—and Mr. Chairman, I will wrap it up—one
of the statements in your testimony is that one goal is to bring
down solar energy prices by the end of the decade to be the cheap-
est source of electricity.

Secretary CHU. As cheap as any other source of energy.

Mr. HARRIS. Correct. Now, Secretary Chu, at 2.50 a million BTU
for natural gas, you really think that solar by the end of this dec-
ade, the point where you were unwilling to invest in natural gas,
you still think that is the best investment we can do to keep our
energy prices low in this country? You think you can achieve that
at 2.50 a million cubic foot? And again since we are going to control
it, it is not going to be at the vagaries of an international market
to some extent.

Secretary CHU. Well, if you look at projections made by, for ex-
ample, the EIA or projections made by Bloomberg New Energy Fi-
nance, they are projecting the price of natural gas-generated elec-
tricity be something on the scale of 5.5, 6 cents a kilowatt hour.
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Mr. HARRIS. Do you know what their projection is for natural gas
last month? Their last projection from 2010 was where natural gas
prices——

Secretary CHU. I know what the Bloomberg New Energy Fi-
nance’s projection for the cost of electricity from the generation of
natural gas. That was first quarter 2012 and that is the one—the
number——

Mr. HARRIS. I will let you in on it. A year and a half ago, they
projected—this is how good we are at projecting prices. They
thought it was going to be $5 a million cubic foot. It is 52.50.

Secretary CHU. Right.

Mr. HARRIS. The Administration, at many different levels, is just
behind the curve on this. But I respect you and I thank you for
being here and I just hope that you take the view that natural gas
is important enough to invest in it.

Thank you very much.

And thank you. I am sorry I ran way over, Mr. Chairman, but
thank you for your indulgence.

Chairman HALL. Well, at least you waited a long time to do it.
Thank you for good questions, and thank you for your answers.

And I indicated in an opening statement that I was going to an-
swer Ms. Johnson but I know when I am overmatched. I am going
to put something in the record if she doesn’t object to it. It is the
primary scenario and the analysis I am asking to put in the record
was by Senator Bingaman. It was in the Senate and shows elec-
tricity prices would rise nationally by 21 percent in 2035 and re-
gionally by as much as 69 percent. That is one person in one body’s
idea on it. And without objection, I want to put this into the record.
It is so ordered.

[The information may be found in Appendix 2.]

Chairman HALL. And I want to thank you very much. I don’t
sound like I appreciate you near as much as I do, but you have an-
swered our questions and we have agreed and disagreed. You said
that the pipeline wasn’t cancelled but its head is down in the water
and it’s down there bubbling and it is going to drown if—you give
me hope that he is going to reconsider and I am—Dbetween the two
of us here, I am going to make you a prediction if you don’t mind,
and you can hold me to it. I think this President is going to listen
to the American people and I hope he does. I think he is political
enough to. I predict he is going to recapture this pipeline for us be-
cause it is the thing that he ought to do and the people are going
to demand it. And I think he is going to do that.

I also think where he knocked out ANWR—and that is 60 years
of energy—quickly did that and it has been going down every since,
really and truly that is a hard, cold fact. I predict that we are going
to—he is going to open up some drilling because the people are
going to demand it, and the President is very political. I think he
is going to answer. I predict that he is going to. Now, I owe you
a beer or a dinner or whatever if my predictions are wrong, but
maybe you will owe me one if I am right, okay?

Secretary CHU. I would be glad to share a beer with you.

Chairman HALL. All right. I thank you, of course, for your very
valuable testimony and Members for their questions.
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And Members of the Committee might have additional questions
for you, Mr. Secretary, and we will ask you to respond to those in
writing. And the record will remain open for two weeks for addi-
tional comments from Members.

I thank all of you for your patience. Thank you, Ms. Johnson, for
your good work and your good questions. And once again, Mr.
Chairman, thank you and God bless you. Thank you, sir.

Secretary CHU. Thank you.

Chairman HALL. We are adjourned.

[Whereupon, at 12:04 p.m., the Committee was adjourned.]
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QUESTION FROM REPRESENTATIVE HALL
President Obarmna recently said we could replace “up to 17 percent of the oil we import for
transportation” with algae.

a. What is the approximate equivalent cost of a gallon of algae-based fuel right now,
and how long does DOE believe it will take to be economically competitive with 0il?

In addition to cellulosic biomass materials, algae can be a sustainable feedstock to replace
petroleurn-based fuels like diesel and jet fuels. DOE is currently sponsoring research and
development (R&D) at labs and universities and is building first-of-a-kind pilot facilities
with Sapphire and Algenol to validate feasibility. However, current costs need 1o be
reduced by 3 to 5 times to be economically competitive. Economic competitiveness
depends on both technology readiness (including how well the scale and continuous
operations risks are addressed) and the cost of capital to construct and operate based on a
reasonable rate of return on investment. Because there is no industry consensus on many

of these factors, the projected costs of algal biofuels can vary dramatically.

Many factors go into cost per gallon of algal biofuels analyses, including but not limited

to:

(1)  The type of facility envisioned (i.c. open reactors versus closed
photobioreactors versus heterotrophic reactors; briny water versus
freshwater; evaporative harvesting versus dissolved air flotation
harvesting; dry extraction versus wet extraction; trans-esterification versus

hydrotreating conversion);

(2)  The envisioned scale of the algae production and conversion facility;
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3) The annual areal productivity of the cultivated algae;

“4) The appropriate values of any co-products (i.e. fish/shrimp meal) or co-
services (i.e. CO; credit, wastewater remediation) generated alongside

algal biofuels as additional revenue streams; and

{5)  The type of desired fuel end product, such as hydrotreated renewable jet

(HRJ) fuel or biodiesel.

Just as the cost projections vary, the estimates of the time to commercial readiness vary
depending on the type of algae process. For a heterotrophic algae process that is based on
well-characterized continuous fermentations, the timeline to being economically
competitive against oil on a technology readiness basis is expected to be shorter than an
open pond or closed photoreactor based process. Individually, each of these producers
may find niche opportunities that allow them to offer fuels on a cost-competitiveness
basis due to certain co-products or co-services credits. DOE believes it will take more
than 10 years for algal biofuels to be economically competitive with oil at the 1-5 billion
gallon scale envisioned by the Energy Independence and Security Act (EISA) of 2007
Renewable Fuel Standard.
b. Please provide a description, including activities and funding, for DOE-supported
research on algae-based fuel over the last forty years.
DOE-supported applied research on algal biofuels began in the 1970’s with the Office of
Fuels Development’s Aquatic Species Program (ASP), which focused on the production
of biodiesel from lipid-producing microalgae. The research thrusts during the ASP

included studies on applied biology, algae production systems innovations, and resource
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availabilities analyses. The resulis from the 18 sears of the ASP are summarized in the
294-page NREL Report (FP-380-24190). titled ~A Look Back at the LS. Department off

Energy’s Aquatic Species Prograny: Biodiesel from Algae™”

DOLE"s Biomass Program renewed its RD&D efforts on adeal biofuels in 2008 by
convening leading researchers and commercial entities at the Navonal Afeal Biofuels
Technology Roadmap Workshop, The warkshep highlighted analvss gaps and
technology development opportunities that were the subjects of a competitive solicitation
on an R&D consortium releused in FY2009 with $44 million dolars of DOE investment
from the American Reinvestment and Recovery Act. The awardee. the National Alliance
for Advanced Biofuels and Bioproducts (NAABBY algae consortium, s led by the
Donald Danforth Plant Sciences Institute and consists of mulndiseiplinary rescarchers
from 37 different ULS. institutions who are focusing on algal biology. cultivation.

harvesting. extraction, conversion and end-use.

The Recovery Act also allowed the Biomass Program o mnvest in three algae pitot and
demonstration-scale integrated biorefineries- Sapphire Inergy Inc. Algenol LLC. and
Soluzyme Ine.at DOE funding shares of 550 mithon, 8235 million. and $22 mithion.
respectively. Sapphire focuses on an open pond based approach o cultivate algae. while
Algenel 1s pursuing u closed photobioreactor, Both companies use photosvathetic algae.

as opposed to Solazyme. which is pursuing a heterotrophic fermentation approach.

" For w copy of the repont, please downloud from A aws mred povidoos logosti SNOR20 180 puf

4



57

From FY2010 through FY2011, the DOE Biomass Program supported additional R&D

projects, of which 31 were reviewed at the Algae Platform Peer Review. For these

projects, the requested information is summarized below in Table 1.

During this time, a number of other DOE projects on algae were funded from the DOE

Office of Fossil Energy, DOE ARPA-E, and DOE Office of Science, including beneficial

CO; reuse in oil producing algae, genetic pathways identification for algae hydrocarbon

production, and dewatering technologies.

Table 1. Summary of DOE Biomass Program Active Algae Projects from FY2010 to FY2011

Project Title

Presenter

Performing
Organization

Project Type

Approximate
DOE Share

. Los Alamos $49M

g‘lx\:’?ﬁﬁgmgat Biofuels Jase QOlivares National Consortium
Laboratory
Algal Biofuels via Innovative $1.5M
Harvesting and Aquaculture Jeff Kanel g:::rewable Algal Egegf:g:k
Systems ay 9
Large-Scale Production of Fuels ) $oM
and Feed from Marine Microalgae Jeff Obbard Cellana Consaortium
Sustainable Algal Biofuels John McGowen | Atizona State Consorti 36M
Consortium University nsorium
Consortium for Alga! Biofuels . ' $9M
Commercialization Paul Falkowski CABComm Consortium
Research for Developing George Oyler University of Congressionally $1.9M
Renewable Biofuels from Algae Tge Ly Nebraska Lincoin | Directed Funding
Algal Biofuel Pathway Baseline Analysis & Less than $1M
Costs Andy Aden NREL Sustainabifity
Algae Life Cycle Assessment with Argonne Naticnal | Analysis & Less than $1M
Ed Frank ¥
GREET Lab Sustainability
Development of Renewable R Less than $1M
. University of

Biofuels Technology by . e Feedstock
Transcriptornic Analysis and Mark Hildebrand | California - San Production

Metabolic Engineering of Diatoms

Diego
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improving cost effectiveness of Less than $1M
aigae-lipid production through K.C. Das University of Feedstock
advances in nutrient delivery and i Georgia Production
processing systems
Production of higher alcohols liquid Less than $1M
bicfuel via acidogenic digestion University of .
and chemical upgrading of Peter van Walsum Maine Conversion
industrial biomass streams.
Extremophilic Microalgae: Less than $1M
Ad: d Lipid and Bi Montana State Feedstock
Production for Biofuels and Bren! Peyton University Production
Bioproducts

Pacific Northwest . Less than $1M
Macroalgae GIS Analysis Guri Roesijadi National gz:gisr:sagm

Laboratory Y

. . N Analysis & Less than $1M

Microalgae Analysis Mark Wigmosta | PNNL Sustainability
Algae-Based Biofuels Integrated Less than $1M
Assessment Framework: Analysis &
Development, Evaiuation, and Deborah Newby | INL Sustainability
Demonstration
Coltaborative: Algae-based . Analysis & Less than S1M
integrated Assessment Framework Richard Skaggs PNNL Sustainability

National N Less than $1M
US-Israel Algal Biofuels (WREL) | Robert Baldwin | Renewable ggzgx ;m

Energy Lab Y
Pond to Wheels Algae Biodiese) Sandia Nationat | Analysis & Less than $1M
Life Cycle Assessment Howard Passel Labs Sustainability
New technology: improving 8 Less than S1M

. " : rookhaven

Mmroalga_! C)_ll Pmducupn Based Jorg Schwender | National Feedslqck
on Quantitative Analysis of Laboralo Production
Metabolism v
Microaigae Harvesting/Dewatering Feedstock Less than $1M
and Drying Deborah Newby | INL Logistics
Efficient use of algal biomass g::g:::ble Feedstock Less than S1M
residues for biopower production | Eric Jarvis Ene Production
with nutrient recycle Labtr:?;lory uct:
Pond Crash Forensics Todd Lane Sandia National | Feedstock Less than $1M
Human Health Risk Assessment of Less than $1M
Aigal Production Systems: Toxins Analvsis &
and Toxic Components, Hamful : nalysis
VOCs, Metal Chris Yeager | SRNL Sustainability

Speciation/Bioconcentration, and
Pathogenic Microorganisms
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Associated with Large-Scale Algae
Cultivation Systems

Human Health Risk Assessment of Less than $IM
Algal Production Systems: Toxins
and Toxic Components, Harmful
VOCs, Metal Enid (Jeri) Fos Aamos Analysis &
Speciation/Bioconcentration, and | Sullivan Laboratory Sustainability
Pathogenic Microorganisms
Associated with Large-Scale Algae
Cultivation-LANL WBS#8.6.1.7
Algal-Based Renewable Energy et . Desert Research | Congressionally $1.5M
for Nevada Christian Fritsen Institute Oirected Funding
Development of Pollution Congressionally Less than $1M
Prevention Technologies Juergen Polle Braoklyn Callege Direcied Funding
Exploiting aquatic flowering plants c . . $2.8M

. old Spring Cangressionally
{duckweed} as a source of Rob Martienssen N "
bioenergy Harbor Laboratory | Directed Funding
Developing new alternative energy | oo oo | Old Dominion Congressionally Less than $1M
in Virginia: Bio-diesel! algae University Directed Funding
US-Canada Algal Biofuels - Feedstock Less than 1M
Partnership Philip Pienkos NREL Production
Modeling and Visualizing Algae ) ) ) Less than $1M
Biofue! Production Potential in Howard Passell | Sandia National | Analysis &

Labs Sustainability

Canada
Canada Algal Collaboration-PNNL | Jon Magnuson | PNNL ponsersion Less than $1M

c. Please also describe the focus and objectives associated with the $14 million in algae

R&D funding proposed by the President in February.

Alc.

DOE issued a competitive funding opportunity announcement, titled “Advancements in

Sustainable Algal Production” (ASAP) to accelerate efforts to increase the scalability of

algae production. Awards made as a result of this Funding Opportunity Announcement

(FOA) will support achieving the Biomass Program’s mission to transform the nation’s

rencwable biomass into sustainable and cost-competitive biofuels. Projects will be funded

with up to $14 million of FY2012 appropriations. Upon successful completion of go/no-

go evaluations and contingent upon both the availability of funds and the continued
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alignment of project scope to DOE priorities, select projects may receive additional funds

to continue past the initial performance periods.

The ASAP FOA outlines two Topic Areas: (1) Innovative technologies to reduce water
and nutrients, and (2) Regional Algal Feedstock Testbed (RAFT) Partnerships. The
RAFT Partnerships are to carry out the following functions: (1) develop user facilities
that serve as engines for algal technology innovation and validation, and (2) create
regional, long-term cultivation data necessary to understand and validate algae biomass
production.

In addition to the $14 million to fund competitively selected projects from the ASAP
FOA, the FY2012 budget includes an additional $15.3 million for algae research,
development and demonstration activities. These funds support additional algae
technotogy development and analytical efforts being conducted by the DOE National
Laboratories, an innovative algal harvesting technology being pursued by a small
business based in Kingston, Tennessee that was originally selected under the DOE
SBIR/STTR Phase III Xcelerator initiative, a project anticipated to be selected from an
R&D solicitation for innovations in Photosynthetic Biorefineries that leverages NSF
funding, and a project anticipated to be selected under the recent Bio-Oil Stabilization
and Commoditization Funding Opportunity Announcement (FOA) aimed at improving

the infrastructure compatibility of algal bio-oils with existing refineries.

In FY 2013, the Biomass Program requested appropriations to support the issuance of a
new FOA aimed to improve algal strain robustness and productivity, as well as to

improve algal harvesting/dewatering efficiency. These R&D objectives were identified as
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barriers in the National Algal Biofuels Technology Roadmap document. The need for
continued innovations in these particular areas is confirmed by research reports, as well

as initial resource, techno-economic, and lifecycle findings.
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QUESTION FROM REPRESENTATIVE HALL
In response to a question regarding DOE’s issuance of a loan guarantee to Prologis, you
were asked if there was a “breakthrough new technology involved” to which you
responded “no.” You later stated you “thought it was a very, very good business model
to put wholesale generation of electricity on warehouse rooftops” and Prologis was an
“innovation in a business model.”
Please describe in detail why the private sector would not back the “very, very good
business model” such as that proposed by Prologis, and why taxpayer dollars should be
risked deploying established and widely available technologies.
Project Amp is mostly supported by private sector financing unguaranteed by DOE. 55
percent of all of the project’s costs will be borne by private equity and 20 percent of the

debt will be unguaranteed. Therefore, approximately 2/3rds of the project’s costs will be

provided by the private sector.

The DOE loan guarantee was awarded to Project Amp under authority provided by Sec.
406 of the American Recovery and Reinvestment Act of 2009 which amended Title XVII
of the Energy Policy Act of 2005. The amendment, Sec. 1705, established a temporary
program for the rapid deployment of renewable energy and electric power transmission
projects, notwithstanding Sec. 1703. While the Sec. 1705 partfolio of loans supports a
mixture of innovate and commercial technologies, the program has facilitated the rapid
deployment of renewable energy and electric transmission projects consistent with

statute.

Project Amp’s financing structure requires each of its phases to meet stringent credit
requirements. [t also continuously enhances the credit of the project through the cross-

collateralization of all of the installations selling power to investment grade utilities. The

10



63

successful example of Project Amp will serve as a springboard for future utility-scale

distributed solar development.

11
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QUESTION FROM REPRESENTATIVE HALL

The first recommendation from the Blue Ribbon Commission on America’s Nuclear
Future was to pursue a “consent-based siting process.” On March 6, 2012, the Nye
County, NV Board of County Commissioners—the local government authority where
Yucca Mountain is located—sent you a letter requesting consideration to host a
permanent repository for high-level radiological waste. Further, a recent poll suggested
62 percent of Nevadans would support the use of Yucca Mountain for research purposes.
Given the consent of the local stakeholders, will you commit to working with the Nye
County Board of Commissioners to open Yucca Mountain, as a part of a consent-based
process? Does DOE consider Yucca Mountain a potential interim storage site option? If
not, why not?

The Administration is giving full consideration to the BRC recommendations as we work
to define a path forward. The Administration will be providing additional information
later this year, and will work with Congress to implement a new strategy to manage our

nation’s used nuclear fuel and nuclear waste.

12
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QUESTION FROM REPRESENTATIVE HALL

Q4. Your testimony stated that the President’s budget eliminates $4 billion in “inefficient and
unnecessary” subsidies to the oil and gas industry,

a.

How much of the $4 billion you reference is estimated to come from the “Section
199" provision that allows deductions for domestic manufacturing? Please also
describe and quantify the tax provisions that comprise the remainder.

Ada. Eliminating the manufacturing tax deduction for oil/gas for FY 2013 would account for

$574

million 0f$4.753 billion in tax savings identified in the President’s Budget.

For FY 2013 all the oil/gas tax changes (and their revenue impacts) are:

Pl ol S

~ o

8.

Repeal Enhanced Oil Recovery Credit ©)

Repeal Credit for Oil and Gas Produced from Marginal Wells (0)

Repeal Expensing of Intangible Drilling Costs ($3,490)

Repeal Deduction for Tertiary Injectants 37

Repeal Exception to Passive Loss Limitations for Working Interests in Oil and
Natural Gas Properties (639

Repeal Percentage Depletion for Oil and Natural Gas Wells ($612)

. Repeal Domestic Manufacturing Tax Deduction for Oil and Natural Gas Companies

(3574)
Increase Geological and Geophysical Amortization Period for Independent
Producers to Seven Years. (861)

TOTAL FOR 2013 ($ million) (84,753)

b.

Is the oif and gas industry uniquely eligible for the Section 199 deduction, or are other
sectors of the economy eligible as well? If the latier, approximately what percentage
of the overall cost of the deduction is claimed by the oil and gas industry, versus all
other sectors of the economy?

Adb. The deduction applies to all qualifying manufacturing industries. Eliminating this

deduction for oil and gas companies would increase tax revenues by $574 million for that

year.

13
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c. Ifall companies that undertake domestic manufacturing are eligible for this
deduction, does the Administration support eliminating the deductions to all
companies, or just those involved in oil and gas?

Adc. The proposed elimination of the domestic deduction for manufacturing activities applies

only to fossil fuel industries. It would remain intact for all other qualifying industries.

14
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QUESTION FROM REPRESENTATIVE HALL

The Keystone XL Pipeline would deliver an estimated 830,000 barrels of oil per
day to U.S. refineries, greatly alleviating pressures that contribute to current high
gas prices. Unfortunately the President rejected the pipeline in January, citing
environmental concerns. Specifically, the President’s statement rejecting
construction of the pipeline said that “Congressional Republicans prevented a full
assessment of the pipeline’s impact, especially the health and safety of the
American people, as well as our environment.” This objection appears to be
centered on the technical question of whether the pipeline can be built safely.

To this end, please describe DOE’s involvement in sharing input and advice
related to the President’s decision to reject construction of the Keystone XL
Pipeline. Please also provide your current assessment of the pipeline’s impact on
the health and safety of the American people, as well as the environment. Are
there any potential environmental or technical issues associated with the pipeline
that cannot be addressed?

DOE provided information to the State Department concerning the potential
impact of the Keystone XL pipeline proposal on U.S. oil imports from Canada
and other countries, use of Canadian oil within each of the five Petroleum
Administration for Defense Districts (PADDs) and world-wide greenhouse gas
emissions. DOE’s input is referenced in the draft and final Environmental Impact
Statement (EIS). DOE did not assess the potential environmental or technical
issues associated with the pipeline and does not have any analytical judgments on
those matters, which are properly the purview of an EIS and within the purview of

the State Department.

15
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AS.

68

QUESTION FROM REPRESENTATIVE HALL

In his State of the Union address, President Obama said “This country needs an all-out, all-
of-the-above strategy that develops every available source of American energy.”

Three days later, the Administration announced it was blocking the development of oil
shale on over a million acres of Federal lands. The land had been opened for development
by the Bush Administration and is estimated to contain more oil than Saudi Arabia’s
proven reserves, but was declared off-limits by the Obama Administration.

Please explain why oil shale is not part of the Administration’s “all-of-the-above™ strategy,
and how the strategy can be reasonably described as “all-of-the-above” when such
immense resources are excluded?

Oil shale holds the potential to be a significant component of our Nation’s energy portfolio,
but a number of economic, technical, and environmental questions need to be addressed
before commercial-scale development takes place on Federal lands. The Department of the
Interior has issued a series of leases for oil shale research, development, and demonstration
projects on Federal lands. As these projects progress, we hope to better understand the

feasibility and impacts of large-scale oil shale development. This information will be used

to inform decisions about future commercial leasing.
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A7,

69

QUESTION FROM REPRESENTATIVE HALL

President Obama recently gave a speech on gas prices in which he said “1 have directed
my administration to look for every single area where we can make an impact and help
consumers in the months ahead.” Please reconcile this statement with the Administration’s
proposal to eliminate $50 million in R&D funding aimed at expanding safe production of
oil and gas. This program (known as the Ultra-Deepwater and Unconventional Natural Gas
and Other Petroleum Resources), supports development of next-generation technologies
important to ensuring domestic production of oil and gas is maintained and even increased.
The program was highlighted by the Secretary of Energy Advisory Board (SEAB) as an
effective program that should be enhanced and supported.

If the President truly wants to support “every single area” that could lead to lower gas
prices and increased energy production, why is he proposing to eliminate this R&D
program?

Mandatory R&D funding from EPAct Sec. 999 is too inflexible a mechanism to adequately
address environmental and safety concems in the dynamic and rapidly evolving hydraulic
fracturing space. The Administration has sought to refocus this funding to support research

with significant potential public benefits, including activities consistent with high priority

Secretary of Energy Advisory Board recommendations.

17



Q8.

8a.

70

QUESTION FROM REPRESENTATIVE HALL

Afer a year of investigation, details surrounding the Solyndra loan guarantee are still
coming to light. Publicly released documents show you personally intervened to advance a
loan guarantee to Prologis Last June, as Solyndra’s extreme financial difficulties were
becoming apparent. Prologis’ loan guarantee provided an avenue to advance its “Project
Amp” which coincidentally purchased solar panels from Solyndra.

In an email between a Solyndra employee and its financiers, the Solyndra employee stated
“on three occasions this week he thought that the [Project Amp] deal was dead, but
Secretary Chu personally pulled it off. Chu shared with the team that this deal went to
higher levels in the Obama Administration to gain approval than any other transaction in the
Loan Guarantee Program and that he personally committed to seeing it throughto a
successful conclusion.”

What specific actions did you take regarding this loan guarantee that you did not for others,
and why did you give special treatment to the Prologis Project Amp proposal?

ABa. Secretary Chu'’s decision to support Project Amp was not related to Solyndra or any other

solar panel manufacturers that may eventually supply this project. The reason for Secretary
Chu's interest in Project Amp should be clear: it is the largest rooftop solar undertaking in
U.S. history; it is expected to generate enough renewable electricity to power over 88,000
homes; it will support over one thousand jobs across the country; and it has the potential to
revolutionize the way roofiop solar is deployed in the United States. Congress directed the

Department to support just such projects under the Recovery Act's Sec. 1705 loan program.

DOE has not been alone in its support of Project Amp. Through the use of DOE's Financial
Institution Partnership Program (FIPP), Project Amp was able to attract private sector
support from Bank of America Merrill Lynch. NRG Energy, one of the Nation's largest and

most respected electric power companies, has committed to fund (with Prologis) the equity

required during the first 18 months of the project.
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While Solyndra was an early partner with Prologis and was a potential panel supplier for a
small initial phase of Project Amp, DOE was not involved in Prologis’ decision to purchase
panels from Solyndra. Moreover, this arrangement ultimately was intended to represent only
approximately 15MW of the 733 MW of Project Amp and was contemplated long before
the Project Amp application was submitted to DOE. Similarly, the Department's interest in
Project Amp was not in any way diminished when Solyndra filed for bankruptcy and
Prologis decided not to use Solyndra panels for the first phase of the project. Once Prologis
notified DOE of its proposed change, the Department lent Prologis its full support, bringing
the new information to DOE's Credit Review Board expeditiously, and the Board confirmed

its recommendation to support the Project.

Secretary Chu did participate in high-level policy discussions around the Amp transaction
regarding the transaction’s consistency with the Recovery Act’s policy objectives. While the
proposed transaction included a five-year draw period, the transaction that closed has a four-
year draw peried, aligning the transaction more closely the Recovery Act’s objectives. This
change was the result of interagency policy discussions at the principal level.
8b. Please describe the differences associated with the level of involvement of senior DOE and
White House political officials in the Prologis loan process, and explain why this deal
involved officials at higher levels in the Obama Administration that any other in the Loan
Guarantee Program.
AB8b. The role of senior DOE officials in the Project Amp transaction was consistent with that of

the other transactions completed under the Sec. 1705 program. While not every transaction

required senior-level attention to policy matters, those that did were given the appropriate

19
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attention. As previously mentioned, Project Amp was one of the projects that required

senior-level attention to policy matters, given the proposed tenor of the loan’s draw period.
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QUESTION FROM REPRESENTATIVE HALL

The budget repeatedly highlights President Obama’s commitment to doubling the budget of key
basic research programs at the Office of Science along with that of NIST and NSF. However, the
budget request for the Office of Science is proposed to increase by only 2.4 percent. At that rate,
it would take almost 30 years to double the budget, and that doesn’t even account for inflation
that would occur during that time. Meanwhile, DOE’s green energy programs, such as EERE
and ARPA-E, are proposed to increase by 29 percent and 27 percent, respectively.

QYa.

A%a.

Q%b.

A%h.

Why is funding for the Office of Science such a low priority relative to other DOE R&D
programs?

The $4.99 billion dollar FY 2013 request for the Office of Science represents a strong
commitment by the Administration to maintain our Nation's investments in basic
scientific research as part of the ongoing commitment to doubling the combined budget
for these three agencies. The FY2013 requests for the Office of Science, EERE, and
ARPA-E reflect the Administration’s judgment that there is exceptional potential for
near-term breakthroughs in clean energy technologies, and the Budget balances these
priorities in a manner that is consistent with the Budget Control Act of 2011.

In testimony before this Committee in 2006 you said “[i]n funding ARPA-E, it is critical
that its funding not jeopardize the basic research supported by [DOE’s] Office of Science.
The [National Academy of Sciences] recommendations are prioritized and its top
recommendation in the area of research is to increase the funding for basic research by
10 percent per year over the next seven years.”

Do you still agree with the NAS panel recommendation that the Office of Science should
be the top research priority within DOE, and that ARPA-E funding should not jeopardize

Office of Science funding? If so, how do you explain the lack of balance in the
President’s request?

Since FY 2006, budget requests and appropriations have led to significant growth for the
Office of Science from $3.6 billion to $5.0 billion (a 39 percent increase), which
demonstrates the priority placed on basic research across two Administrations and several
Congresses. These sorts of sustained investments in basic research are essential to the

Nation’s long term prosperity. The Department places a strong emphasis on coordination
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of its basic and applied research programs to ensure that new breakthroughs in basic
science drive new technologies and that scientific research is informed by the barriers
encountered by technology developers. The Department’s FY 2013 budget as a whole
constitutes a strong commitment to DOE’s research programs; it balances opportunities
in basic and applied research. ARPA-E’s $350 million budget is 7 percent of the Office

of Science budget, and I do not feel ARPA-E is jeopardizing our basic research funding.
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QUESTION FROM REPRESENTATIVE HALL

Q10. The FY13 budget request proposes $45 million in new spending for an interagency effort
(with EPA and USGS) to study the impacts of hydraulic fracturing. The budget provides
very little description of what this funding is intended 1o be used for.

a.  Please provide a detailed description of what specific issues DOE intends to examine with
the requested funding. Please also describe DOE’s plans regarding transparency, peer-
review, and stakeholder input associated with the proposed hydraulic fracturing research.

Al0a. On April 13, 2012 DOE, the Environmental Protection Agency, and the Department of the

Interior’s U.S. Geological Survey signed a Memorandum of Agreement formalizing a
multi-agency collaboration on unconventional oil and gas research. Through this
collaboration, a robust Federal F&D plan is being developed, taking into account the
recommendations of the Secretary of Energy’s Advisory Board (SEAB) Natural Gas
Subcommittee. DOE’s role in this initiative will focus on priorities identified by the
interagency collaboration in a research plan to be formed over the next nine months
within its area of core research competencies, including wellbore integrity, flow and
control; green technologies; and systems engineering, imaging and materials.

b. Please detail, by activity description and funding level, activities in the
President’s DOE budget request aimed at expanding supply and production of
natural gas.

A10b. The President’s DOE budget request includes $17 million for Natural Gas Research. This

research is aimed at ensuring the safe and environmentally sustainable production of

natural gas from shale formations ($12 million) and conducting work on gas hydrates (85

million).
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QUESTION FROM REPRESENTATIVE HALL

Q11. As Secretary of Energy, do you support construction of new coal-fired power plants in the
absence of significant carbon controls?

A1l The decision to propose new coal-fired power plants is best made by utility companies in
response to market conditions that make it favorable to do so. The approval of a project
with or without carbon controls is the decision of the regulatory and permitting authorities,

and others in the States that have jurisdiction over such projects.
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QUESTION FROM REPRESENTATIVE HALL

Q12. DOE’s coal research activities are almost exclusively focused on developing carbon
capture and sequestration technology, the goal of which is to limit the increase in the cost
of electricity to 35% above traditional pulverized coal plants. How much specific non-
CCS R&D is proposed in the Administration’s FY 2013 coal R&D budget?

a. What is DOE doing to lower the cost of coal-fired electricity?

Al2a. The cost of coal-fired electricity is ultimately a function of significant market factors. The
focus of the Department’s coal R&D is on integration of CCUS technologies with different
types of power plant configurations (pulverized coal, IGCC, oxy-fuel combustion).
However, the Department does conduct research and development (R&D) on advanced
clean coal technologies that will bring costs down over time. The Department also
conducts demonstration projects that allow first-of-a-kind clean coal technologies to be
utilized on 2 commercial scale. These activities have been shown to reduce costs over the
long run, and allow for more efficient, cleaner, and more affordable technologies to be used

in the marketplace.

b. Does DOE’s Office of Fossil Energy FY 13 budget request include any coal R&D
that will help utilities comply with recent and forthcoming EPA regulations?

A12b. The Office of Fossil Energy (FE) is conducting research on advanced technologies for
new plants that will help meet all environmental regulations. However, many of these
technologies are specific to gasification-based and oxy-combustion processes and are not

applicable to existing coal-fired power plants.

There is no specific funding in the budget related to R&D that will help existing plants

comply with recent regulations. The recent EPA regulations, including the Mercury and
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Air Toxics Rule (MATS), and the Cross-State Air Pollution Rule ({CSAPR), have been
designed to include compliance options that arc commercially available technologies.
Many of these technologies, including Flue Gas Desulphurization, and more recently,
Activated Carbon Injection, were funded in the past by FE and developed with
communication between EPA and DOE. Forthcoming regulations, focused on cooling
water intake structures and coal ash, are also being developed with compliance methods
that include commercially available technology. The development and implementation of
EPA rules has always been subject to the availability of appropriate technology solutions,

and DOE will continue to support this methodology.
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QUESTION FROM REPRESENTATIVE HALL

QI3. RWI, a leading scientific and policy research center in Germany, conducted a study of the
German push for renewable energy, analyzing the costs and effect on job creation. The
report concludes:

“Although Germany’s promotion of renewable energies is commonly
portrayed in the media as setting a ‘shining example in providing a harvest
for the world,” we would instead regard the country’s experience as a
cautionary tale of massively expensive environmental and energy policy
that is devoid of all economic and environmental benefits.”

The report further wams that policymakers, including in the US, should scrutinize
Germany's experience. Your testimony stated America is “at risk of falling behind apain
[in clean energy investments) unless we make a sustained federal commitment to
supporting our domestic clean energy economy.”

a. Is the biggest risk really that we might “fall behind,” or is a greater risk that we
fail to learn from the mistakes of countries like Germany regarding renewable
energy subsidies, especially with national debt approaching $16 trillion?

Al3a. While implementation of Germany's feed-in tariff program has resulted in a slight

increase in electricity prices, it has also led to a decrease in the cost of solar photovoltaic

installations, while supporting domestic jobs and increased domestic energy production.

The economic stakes are high, and the U.S. may risk falling behind our global
competitors who are seizing the economic opportunity by investing more heavily and
establishing market policies that convey a strategic advantage. One recent energy
investment analysis report estimates that the annual global clean energy market is worth
$260 billion, up 32% from 2009, and that it is expected to grow significantly.

b. Has DOE conducted any sort of analysis or scrutiny of the German program or

others in Europe? If not, why not? If so, please provide summarize the findings
and lessons learned.
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A13b. DOE closely tracks the efforts of other countries related to the research, development,
and deployment of energy technologies, for possible domestic application. While the
German experience with subsidies for solar photovoltaic (PV) technologies offers lessons
of interest to U.S policymakers, it is important to note that U.S. federal mechanisms for
renewable energy deployment do not make use of the feed-in tarifl (FIT) model that
underlies German support for renewable energy deployment. As such, the German

experience is not directly comparable to U.S. efforts to promote renewable energy.

Additionally, Germany is a high-latitude country with a sub-optimal solar resource.
Despite this constraint, Germany's subsidy program has resulted in higher market
penetration and a lower installed cost of solar PV, independent of subsidies?, than in the
U.S., which has a significantly more favorable resource base. Though German financial
support for renewables has resulted in modest increases in electricity prices, it has also
resulted in increased domestic jobs in the manufacturing, installation, and maintenance

sectors.

* “Tracking the Sun 1V: An Historical Summary of the Installed Cost of Photovoltaics in the United States from
1998 10 2010, Lawrence Berkeley National Laboratory, September 2011,
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QUESTION FROM REPRESENTATIVE HALL

The Manhattan Institute recently released a new study titled: “The High Cost of
Renewable Electricity Mandates.” The study analyzed electricity rates in states with
mandates as well as states without mandates, It found “a pattern of starkly higher rates in
most states with RPS mandates compared with those without mandates. The gap is
particularly striking in coal-dependent states—seven such states with RPS mandates saw
their rates soar by an average of 54.2 percent between 2001 and 2010, more than twice
the average increase experienced by seven other coal-dependent states without
mandates.”

The study goes on to say that “Put another way, the higher cost of electricity is essentially
a de facto carbon-reduction tax, one that is putting a strain on a struggling economy and
is falling most heavily, in the way that regressive taxes do, on the least well-off among
residential users.”

Still, the Administration is intent on forcing a very similar mandate at a national level.
Do you agree with the basic findings of this study —namely that electricity rates will go
up if Americans arc forced to buy electricity from more expensive sources? If not, why
not?

The President has not set an energy policy focused on a federal Renewable Portfolio
Standard (RPS). Instead, the President has proposed a Clean Energy Standard (CES) to
keep our energy supply clean, affordable, and secure. A CES is a flexible, market-based
approach with annual targets for electricity from diverse, domestic sources, including
renewable energy as well as nuclear power, efficient natural gas, and clean coal. The
policy would enable businesses and entrepreneurs to determine the best way to achieve
the targets, ensuring that clean energy is produced wherever it makes the most economic
sensc. By establishing a market for domestic clean energy technologies, this policy
would move billions of dollars of capital off of the sidelines and into investments that
drive innovation and create jobs. The Administration is confident that a well-designed
CES would promote innovation and investment in the clean energy economy while

ensuring that all consumers throughout the country, regardless of income, continue to

enjoy access to affordable, reliable electricity.
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With respect to a renewable portfolio standard, the Energy Information Administration
(EIA) has, over the past few years, analyzed several legislative proposals for such
policies. Through these analyses, EIA has found that numerous policy details can
significantly influence the impact of the policy on key indicators such as the price of
electricity, generation mix, cost 1o consumers, cost to industry, and even achievement of
the targeted generation share. These key parameters include the existence and level of
any limits on the price of renewable energy credits; exemptions for certain classes of
utilities or exclusion of certain generation from requirements of the program; the ability

”» 4

to “bank” early compliance credits; and the existence of “credit multipliers,” “set-aside”
targets, and tiered compliance systems that incentivize specific technologies within the
suite of eligible technologies. Because of the importance of policy design, it is impossible

to characterize the impacts of a federal RPS policy in the abstract.

The cited Manhattan Institute study shows results that are significantly at odds with prior
studies on price impacts of State RPS policies. This study suffers from numerous
methodological weaknesses, including but not limited to a failure to properly account for
factors other than RPS policy that may affect differences in electricity prices among
States and over time. In addition, it appears to attribute to RPS policy changes in price
that occurred in certain states prior to the existence of any RPS policy and/or any
significant RPS targets; failing to identify any plausible mechanism by which an RPS
policy couid affect prices prior to its introduction into law or prior to any significant

generation requircments above baseline renewable generation levels.
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QUESTION FROM REPRESENTATIVE HALL

Q15. Has the Obama Administration considered the negative consequences the President’s anti-
energy policies would have on independent petroleum producing small businesses?

a. Has the Department of Energy examined how much additional tax burden would be
shouldered by those independent producers under the President’s proposals to
eliminate tax deductions? If not, will you conduct such an analysis?

Al5a. The Administration believes that to foster the clean energy economy of the future and
reduce the Nation's reliance on fossil fuels that contribute to climate change, it is
appropriate to repeal tax provisions that preferentially benefit fossil fuel production. Oil
and gas subsidies are costly to the American taxpayer and do little to reduce energy prices.
Removing these lower-priority subsidies would reduce greenhouse gas emissions and
generate $38.6 billion of additional revenue over the next 10 years. This $38.6 billion
represents only a small percentage of domestic oil and gas revenues - about one percent
over the coming decade. These terminations free up resources to invest in clean energy

development and production, which is critical to the Nation's long-term economic growth

and competitiveness.

b. How would this impact the ability for those companies to hire additional
employees and provide abundant and affordable energy? Has DOE considered the
impact on total energy production due to higher taxes?

A15b. The Administration believes that to foster the clean energy economy of the future and
reduce the Nation's reliance on fossil fuels that contribute to climate change, it is
appropriate to repeal tax provisions that preferentially benefit fossil fuel production. Oil
and gas subsidies are costly to the American taxpayer and do little to reduce energy prices.

Removing these lower-priority subsidies would reduce greenhouse gas emissions and
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generate $38.6 billion of additional revenue over the next 10 years. This $38.6 billion
represents only a small percentage of domestic oil and gas revenues — about one percent
over the coming decade. These terminations free up resources to invest in clean energy
development and production, which is critical to the Nation's long-term economic growth

and competitiveness.
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QUESTION FROM CONGRESSMAN HALL
The Department is requesting appropriations language for the Energy Efficiency and
Renewable Energy account allowing you to transfer “up to $100,000,000 to the Defense
Production Act Fund for activities of the Department of Energy pursuant to the Defense
Production Act of 1950.” What additional activities would this transfer authority allow
that DOE cannot undertake under existing statutory authority?
The authority allows the Department of Energy (DOE) to transfer funds to the Defense
Production Act Fund to be dispersed for activities with mutual benefit to the respective
missions of DOE's Energy Efficiency and Renewable Energy (EERE) program and the
Department of Defense (DoD). This arrangement provides a streamlined approach for
both Departments to issue joint solicitations and appropriately fund contracts that will
result in first, demonstration of innovative technology, and then second, provide
production capacity for products with defense applications. The Defense Production Act
provides for strengthening the domestic production of components, technologies, or

industrial resources, such as biofuels, that the DoD determines are critical for the

execution of the national security strategy of the United States.

DOE is seeking the authority to fund vendor demonstration of production capability for
innovative biofuels, suitable for use by defense aircraft and ships. As part of a
partnership with the Defense Department, DOE would fund work for development and
scale-up activities to develop and demonstrate the biomass technology to make these

fuels.
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QUESTION FROM CONGRESSMAN HALL
Q17. The Office of Energy Efficiency and Renewable Energy (EERE) Advanced
Manufacturing Office is requesting $100 million in new funding to “demonstrate
manufacturing processes.”

a. Please describe what specific manufacturing process demonstration projects DOE
will fund and how applications will be reviewed and selected.

Al7a. DOE projects funded through the Advanced Manufacturing Office (AMO) are selected
through an open and competitive process using criteria tailored to help achieve the key
objectives of the program. For example, plans for AMO's Manufacturing Demonstration
Facilities (MDFs) solicitation include asking applicants to propose topic areas that will
have broad-reaching and/or transformational impact to reduce energy use, demonstrate the
use of materials for energy technologies, create new products and processes, and support

the domestic manufacturing base.

While DOE has not yet issued a solicitation for the MDFs, the objectives established for
this initiative describe an MDF as a collaborative, shared infrastructure focused on
manufacturing research, development, and demonstration (RD&D) in different technical
focus areas. In addition, MDFs will enhance opportunities for U.S. manufacturers to
develop, use, and demonstrate energy efficient, rapid, flexible manufacturing technologies.
In operation, the MDFs will provide the manufacturing community, particularly smali- 1o
medium-size enterprises, with access to physical and virtual tools as well as expertise for

prototyping new technologies and optimizing critical manufacturing processes.

Through the Innovative Manufacturing Initiative (IMI), another RD&D program, AMO is

currently completing a competitive selection for industry-led cost-shared technology R&D
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and demonstration projects within broadly identified priority technology domains such as
Reactions and Separations; High Temperature Processing; Waste Heat Minimization and
Recovery; and Sustainable Manufacturing. Also included as possible research domains in
this first IMI solicitation are Innovative Materials topic areas potentially including Thermal
and Degradation Resistant Materials; Highly-Functional, High-Performance Materials; and
Lower Cost Materials for Energy Systems. Industry response to the IMI solicitation was
widespread and diverse. AMO received more than 1,400 total Letters of Intent through this
solicitation. 78% of responses from industry were from small enterprises (fewer than 500
people). Only a small percentage of these Round One proposals will be funded. Awardees

are expected to be announced publicly.

AMO also remains committed to combined heat and power and former Industrial
Technologies Program demonstration projects currently in its portfolio so long as these

projects continue to meet their technical milestones.

b. Manufacturers have significant financial incentives to institute energy efficiency
improvements that will save them money. Please describe the barriers to
implementation that limit private industry from undertaking energy efficiency
improvements that will be demonstrated by this program.

Al7b. There are a number of barriers that can limit private industry from undertaking energy
efficiency technology development and demonstration. Examples of barriers include: 1)
taking on increased technical risk without guarantee of return on investment, 2) total

cost/size of investment required, and 3) the ability to develop a new technology or

process to a meaningful scale under production-pertinent environments.
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AMO helps to address those barriers by: 1) providing the manufacturing community
access to expertise for prototyping new technologies and optimizing critical
manufacturing processes, 2) providing the data necessary to establish the manufacturing
viability of innovations, and 3) facilitating the efficient use of capital resources (both
public and private) so that one set of physical and virtual tools is made available to many
potential innovators. The provision of these benefits is of particular use to small- and
medium-sized enterprises that face larger hurdles for access 1o both physical resources

and expertise.
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QUESTION FROM REPRESENTATIVE HALL

Section 1007 of the Energy Policy Act of 2005 (P.L. 109-58) gave the Secretary of
Energy the ability to use “other transactions authority,” and Section 3118 of the
National Defense Authorization Act of 2011 (P.L. 111-383), extended this authority
through September 30, 2015.

Q18 (a) Which offices of the Department has the Secretary delegated this authority?

A18 (a) The authority can only be delegated to a Presidentially appointed Senate
confirmed position/person. The Secretary delegated the authority to the
Under Secretary of Energy.

Q18(b) Provide a list all technology investment agreements (T1As) DOE has entered
into to date, beginning with the first TIA finalized in November 2007 with
Range Fuels for funding to design, construct, and operate an integrated
biorefinery to produce primary ethanol from lignocellulosic feedstock.

Q18(c) For each TIA identified above, please provide the following: amount of DOE
funding; amount of cost-sharing; technical objectives; description of the extent
to which the TIA contributed to broadening if the technology and industrial
base available for meeting DOE’s mission needs; and extent to which the TOIA
has fostered new relationships an practices,

A18(b)&(c). Please refer to included table attached.
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QUESTION FROM REPRESENTATIVE HALL

Advanced materials are frequently identified as a challenge associated with developing
the next-generation of nuclear power plants. What advanced materials research and
development is DOE proposing in FY13?

The Department of Energy (DOE) is proposing to perform advanced materials research
and development to characterize and provide the required design bases for new materials
that can withstand the harsher environments of advanced reactors for longer periods of
operation. This research also aims to develop materials that have better performance in
accident scenarios. These materials could be used in small modular reactors and high-

temperature gas-cooled reactors, as well as liquid metal- and salt-cooled reactors.

Specifically, these efforts will include the assessment of modern graphites, high-
temperature structural alloys, and structural composites needed for construction of critical
components, such as reactor pressure vessels and piping, core supports and other reactor
internals, heat exchangers, fuel cladding, and power conversion equipment. These more
radiation-resistant, advanced materials will allow the reactors to operate at higher
temperatures and pressures over longer timeframes, thereby increasing the efficiency of
electricity production and the safety of the reactor. This research will also develop and
validate the bases for improvements in the national codes and standards required for

eventual regulatory approval of such materials usage in advanced reactors.
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QUESTION FROM REPRESENTATIVE HALL

Q20. The Office of Nuclear Energy’s budget for 2013 overall will see a 10 percent reduction
from FY12 appropriated funds. One of the changes that mask this reduction is the $95
million for Idaho Site-Wide Safeguards and Security Program that has been moved into
the Office of Nuclear Energy. What was the reason for this proposed move?

A20. The request to transfer the Idaho National Laboratory (INL) Safeguards and Security
(S&S) program from the Other Defense Activities (ODA) Appropriation to the Nuclear
Energy (NE) Appropriation did not impact the overall NE funding request level. It is just
a coincidence that the total cost of the transfer was similar to the overall reduction in the

NE Appropriation.

The Department believes there is merit in transferring the INL S&S program into the NE
Appropriation. This transfer is consistent with how the Department requests funds for
other S&S programs. The request also aligns all NE programs within one appropriation,
which will allow trade-offs among NE programs without impacting non-NE programs

within the ODA Appropriation.

38



Qz1.

A2l

92

QUESTION FROM REPRESENTATIVE HALL

Please provide an update on the status of the Next Generation Nuclear Plant (NGNP) and
the project’s overall outlook and upcoming milestones.

The Next Generation Nuclear Plant (NGNP) Demonstration Project continues to concentrate
on high temperature reactor research and development (R&D) activities, interactions with the
Nuclear Regulatory Commission (NRC) to develop a licensing framework, and activities
related to establishment of a public-private partnership as discussed in the Department’s letter
to Congress on October 17, 2011. Ongoing R&D to support development of high temperature
gas-cooled reactors (HTGR) is focused on qualification of TRISO coated particle fuel,
qualification of graphite and high temperature materials to be used in HTGR construction, and
on computational methods for ensuring the safety and performance of these advanced reactor
designs. This year the project expects 1o complete compacting process qualification testing
for the commercial fuel manufacturing. Post-irradiation examination of the first samples of
new nuclear grades of graphite tested will be completed by June 30, 2012. Finally, the
Department is preparing to release a solicitation to obtain analyses, data, and information on
the long term commercial viability of NGNP technology. This contact is expected to be

awarded by the end of this fiscal year.
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QUESTION FROM REPRESENTATIVE HALL

During a Committee hearing on the Blue Ribbon Commission’s Report to the Secretary
of Energy, former NRC Chairman Richard Meserve stated that there are not any barriers
to constructing a reprocessing facility in the United States. However, the Nuclear
Regulatory Commission currently lacks the regulatory guidelines for such a facility.
Please clarify whether or not there is an existing and workable framework at the NRC

for licensing and building a reprocessing facility.

a. Is DOE supportive of creating a regulatory framework in which a reprocessing
facility could be licensed and constructed? If so, how will DOE support moving
forward with such a project?

Questions about the NRC''s regulatory framework for reprocessing should be directed to

the NRC. The DOE and the NRC maintain an effective working relationship relative to

advanced fuel cycle technology R&D.
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QUESTION FROM REPRESENTATIVE HALL

Abound Solar, a recipient of a $400 million DOE loan guarantee, has laid off a
substantial portion of its workforce and delayed plans to open a new manufacturing
facility. Reportedly, Abound Solar has drawn down $70 million of the total loan
guarantee amount. Please provide the current status of the Abound Solar project,
including its ability to meet performance milestones included in the contractual terms
stipulated by the agreement.

How does DOE evaluate the performance of the individual loan guarantees and decide
whether a recipient is meeting performance expectations?

DOE’s LPO teams perform extensive due diligence of each applicant and its business
case prior 1o loan closing, followed by continual monitoring, review and analysis until the
loan is repaid in full. This due diligence and review is performed by multi-disciplinary
teams of engineers, attorneys, accountants, industry consultants and financial analysts,

with additional expertise called upen as required.

In some projects, the due diligence and analysis identifies a number of steps in the
development of the business case considered critical to making and keeping the project
financially viable, as well as performance indicators that will help DOE loan monitoring
teams evaluate whether the approved plan remains on track. In some cases, the key steps
are reflected in specific milestones that must be accomplished by a date certain (e.g., unit
throughput, process yield, solar cell efficiency level, etc.), while in other cases, DOE staff
requires regular reporting of performance information (e.g., EBITDA, quality level, sales

per employee, cost per unit} that is indicative of project health.

Finally, DOE loan monitoring staff continually factor this information into project

budgets and dynamic financial forecasting models to ascertain whether changes in the
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project or business have affected projections of the borrower’s ability to repay the loan

when due.

Project milestones and financial covenants are typically highly negotiated and tightly
specified prior to the closing of the loan. In the case of performance indicators and
financial projections, staff analysts and consultants continually assess actual results and
new assumptions using projection models to determine whether the approved forecast has
materially changed. DOE recognizes and expects that business conditions and business
plans will change during a multi-year project. If an analysis indicates that a previously
approved business plan is no longer viable, DOE generally requires the borrower to
revise the plan to DOE’s satisfaction.

Given the circumstances surrounding Abound Solar’s performance, is DOE allowing it to
draw down on the remaining $330 million in funding? If so, why?

As is the case for all projects within DOE’s portfolio, Abound’s access to DOE funding
was predicated on the project continuing to meet required conditions and milesiones.
Among the conditions to DOE’s approval of additional funding, Abound was required to
provide an updated business plan that was acceptable to DOE in its sole discretion. As
vou are likely aware, Abound filed for bankruptcy on July 2, 2012 and funding

disbursements on the loan had been halted in August 2011.
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QUESTION FROM REPRESENTATIVE NEUGEBAUER

I understand that the budget is proposing to spend $170 million in funding left over from
prior appropriations to issue new loan guarantees.

Is that correct, and if so, how many new loan guarantees do you expect to issue, what will
the total amount of those loans be, and what is the cxpected timing of these awards?

As you know, the §1703 loan program was adopted as part of Energy Policy Act of 2005
to provide financing support to advanced technologies on reasonable terms. The 2012
appropriations provided an additional $170 million in appropriated credit subsidy to
support §1703 loan guarantees for innovative renewable energy or efficient end-use
energy technologies and brought the balance of guaranteed loan volume authority to $1.5

billion for projects where the credit subsidy cost is funded by the project sponsor.

Authority to enter into new loan guarantees under §1705 loan program sunset September
30, 2011 -- a deadline by which projects had to not only complete due diligence and close
on their loans, but also start construction. Faced with a large volume of projects, buta
limited number able to meet this mandate, in May 2011 the Department sent letters to
more than three dozen project sponsors, informing them that they would not qualify
under §1705, but could be considered in the future for loan guarantees under the §1703
program. As the letter noted, this was not a statement of the quality or worthiness of

those projects; it was simply a matter of timing.

Following the completion of the Independent Consultants Review by Mr. Herb Allison,
the Department has developed a process for considering pending applications for the
available §1703 funding. On April 5, 2012, the Department cornmenced this process by

sending a letter to project sponsors with pending applications that may qualify for the
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§1703 funding referred to above, asking them if they still wanted to be considered fora

loan guarantee.

The exact number of projects and the total dollar value of the loan guarantees in the
§1703 renewable energy pipeline will depend on the government’s assessment of the risk
level of the projects selected and the sponsors willingness to continue to pursue a loan
guarantee.

I also understand that you recently stated you were receiving “mixed signals” from
Capitol Hill regarding the future of the loan program. Given the troubled history of this
program, why should Congress allow that $170 million to be risked? Have you or others
in the administration at any point considered that perhaps that $170 million would be
better spent if it went to deficit reduction or higher priority research programs?

From solar energy to wind to biofuels and more, the global market for clean energy
technologies reached $260 billion last year and is growing rapidly, according to one
recent energy investment report. Recognizing the enormous economic opportunities
ahead, countries like China, Germany, and others around the world have established
programs to provide government-backed financing for innovative technologies and
companies. Such support is crucial because private lenders are often unwilling or unable

to absorb the risks associated with financing truly innovative or advanced technology

projects at scale until such projects have been proven in the marketplace.

By any measure, the Energy Department’s loan programs have helped the United States
keep pace in the fierce global race for clean energy technologies. Over the past three
years, the loan programs have invested in some of the world's biggest, most innovative,

and most ambitious clean energy projects to date, supporting a balanced portfolio of
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American clean energy projects that are creating tens of thousands of jobs nationwide and

are expected to provide power to nearly three million U.S. households.

In part because of these cutting edge projects and the private sector investment enabled
through the loan program, the United States has nearly doubled renewable energy

generation since 2008, and last year U.S. solar installations grew by nearly 110 percent.

But given how intense the global competition is — China offered $30 billion in
government-backed financing to solar companies in 2010 alone — we cannot afford to

stop moving forward.

Our historic investment in clean energy is paying off, and it will come back to us many
times over — in jobs, in clean energy for our communities, and in leadership in the

technologies of the 21st century.
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QUESTION FROM REPRESENTATIVE NEUGEBAUER

The Administration has indicated openness to yet again tapping the Strategic Petroleum
Reserve in an attempt to ease short-term gas prices. However, according to your
Department’s own reports, the Administration’s release of 30 million barrels from the
Strategic Petroleum Reserve from last June has yet to be replenished. In fact, while sales
of the reserves last June brought in $3.3 billion, higher prices could now result in us paying
$4 billion to replenish that oil, costing the American taxpayers an additional $700 million.

a. Why has the oil not yet been replenished?

The 2013 Budget reflects plans to repurchase 27 million barrels of oil for the SPR overa
five year period beginning in FY 2013 assuming market conditions are favorable,

b. What conversations have you had with the White House about tapping the SPR

again?

The purpose of the Strategic Petroleum Reserve is to mitigate the impacts of supply
interruptions. There have been increasing disruptions in the supply of oil to the global
market over the past several months, which pose a substantial risk to global economic
growth. In response, major producers have increased their output while drawing prudently
on excess capacity. Looking ahead to the likelihood of further disruptions in oil sales and
the expected increased demand over the coming months, we are monitoring the situation
closely and will work with our partners in the International Energy Agency to take
appropriate action to ensure that the market is fully and timely supplied.

c. Has the Administration considered the necessity of replenishing current balances in

the SPR before hastily releasing more oil, putting us at an even greater risk to
legitimate emergencies and severe shortages?
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The 2013 Budget reflects plans to repurchase 27 million barreis of oil for the SPR over a
five year period beginning in FY 2013 assuming market conditions are favorable. The SPR
currently holds 696 million barrels of crude oil, which should be sufficient to mitigate any
adverse impacts to the United States from a shortage or interruption of energy supplies or
for the United States 1o meet its obligations under the international energy program. Based
on EIA data for 2010, imported oil accounted for less than 50 percent of the oil consumed

in the United States for the first time in 13 years.

d. Did your Department estimate price projections that would affect the replenishment
of SPR supply following the drawdown? What role did that play in the President’s
decision?

A2d. The 2011 SPR drawdown was conducted to meet the obligations of the United States under

the international energy program, pursuant to section 161(d) of the Energy Policy and

Conservation Act.

e. Do you believe that current economic conditions and oil supply represent a true
emergency or “severe supply interruption?”

. Absent an actual or imminent supply interruption, there are no plans to release crude oil

from the SPR. The purpose of the Strategic Petroleum Reserve is to mitigate the impacts
of supply interruptions. There have been increasing disruptions in the supply of oil to the
global market over the past several months, which pose a substantial risk to global
economic growth. In response, major producers have increased their cutput while drawing
prudently on excess capacity. Looking ahead to the likelihood of further disruptions in oil

sales and the expected increased demand over the coming months, we are monitoring the
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situation closely and will work with our partners in the International Energy Agency to take

appropriate action to ensure that the market is fully and timely supplied.

f. How might a depleted SPR affect our ability to respond to potential future disruptions
in supply?

A2f. The SPR sold approximately 30 million barrels in 2011, only 4 percent of the Reserve’s
total stocks. The current inventory of 696 million barrels is equivalent to roughly 82 days

of US imports and provides adequate protection for any near-term oil situation.
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QUESTION FROM REPRESENTATIVE LIPINSKI

The proposed reduction to the SMR Licensing Technical Support program is small — just
$2 million — but this program was originally conceived as a S-year, $450 million
partnership with private companies. With the first two years significantly below the
anticipated funding trajectory, I am concerned that these funding shortfalls could tumn
into significant overall cost increases — something we have seen in other complex
engineering projects. Secretary Chu, do you anticipate being able to meet the
expectations of SMR industry partners, and how are we coordinating with them to make
sure the program stays on track?

In the FY'12 appropriation, DOE received $67 million for the SMR Licensing Technical
Support program and believes the program is on track. A Funding Opportunity

Announcement will be released soon for the program and the Department will start

executing the complex solicitation review process to establish the joint projects with

industry.
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QUESTION FROM REPRESENTATIVE LIPINSKI

The cuts to the SMR Advance Concepts R&D program are even more substantial — over
30 percent. Secretary Chu, what impact will this cut have on research programs,
especially at our national labs, and on the Department’s goal of deploying innovative
technologies in 15-20 years?

The impact of the reduced budget will be negligible on the long term scope and pace of
progress for R&D supporting advanced SMR concepts that could be deployed in the next 15-
20 years. The program conducts R&D in the areas of materials, safety and licensing issues,
components and technology development and energy conversion, and is applicable to multiple

technology options.

51



Q3.

104

QUESTION FROM REPRESENTATIVE LIPINSKI

Secretary Chu, | am concerned that the proposed budget cuts arc leading 1o squandered
opportunities with hvdrogen fuel cells. including the H-Prize program. | realize that, by
their nature. prize challenges won™t alwavs be met, However. I am concerned by the fact
that the DOE did not appear to put as much effort in the H-Prize program as it did into
the L-Prize program. Can vou contrast these two programs. tell me what you learned
from the failure of the first H-prize. and tell me why the $1 M H-Prize purse wasn't re-

used for a sccond competition?

The Department values prize challenges including the H-Prize to help incentivize

innovation and complement existing funding. In {act, significant efforts were made with
the first H-Prize, including a competitive solicitation to sclect an administration entity
and a competition to address one of the kev challenges - hydrogen storage. Through
stakeholder input, specific technieal eriteria were set, and an independent test facility was
sclected to perform the review and assessment of Prize finalists, One of the key lessons
learned was the importance of designing a topic that is both innovative and achievable in
a reasonable timeframe while generating broad interest across the research commumity.
Before issuing another H-Prize competition. the Department is soliciting {eedback from
stakeholders through a request for information (RF1L. The RFI was released on March
19, 2012 for a second H-Prize competition.

HmpsAwww fedeonnect neFedConnect Zdoe=DE-FOA-0000680&agencv=001

The input from the RFI will be used to design the challenge topic and will allow a
suitable and effective H-Prize challenge to be conducted in FY 2012 as planned. The
funds remaining from the original $1 million H-Prize (funded from I'Y 2008 and FY

2009 appropriations) will be used for this new competition.
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QUESTION FROM REPRESENTATIVE LUJAN

In the Energy Policy Act of 2005 a Technology Commercialization Fund was created within the
Dept. of Energy 10 promote promising energy technologies for commercial purposes.

Ql (a):  What is the status of this fund?

Al (a):  The Department is making the improvement of its innovation and commercialization
ecosystem a top priority, and Technology Commercialization Fund (TCF) is part of
the overall plan. The objective is to increase the number of technologies
commercialized. This goal is consistent with Section 1001 of the Energy Policy Act
(EPACT) of 2005 which requires that 0.9 percent of the annual amount made
available for applied energy research, development, demonstration, and commercial

application be used towards technology transfer and commercialization activities.

Q1 (b  Which offices are contributing their 0.9%?

Al (b):  Offices maintaining a technology commercialization fund are Energy Efficiency and

Renewable Energy, Fossil Energy R&D, and Nuclear Energy.

Q1 {c): Howis the fund is being managed and by whom?

Al (c);  Consistent with the Act, the Technology Transfer Coordinator works collaboratively
with each program to assist with planning and discuss execution of technology
transfer and commercialization activities that fulfill Congressional and Departmental
objectives. Starting in FY 2012, the Coordinator will also work with the programs to
develop consistent goals, strategies, and performance criteria to provide
accountability for technology transfer and commercialization results. At the end of

each fiscal year, the Coordinator collaborates with all applicable programs and DOE
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offices in order to complete the required annual report to Congress on progress in

meeting the goals set forth in the technology transfer execution plan.

How the funds are being utilized?

The Coordinator will propose improvements to existing activities, synergies with
other Departmental initiatives, and new opportunities. Participating programs will
maintain their focus on their technological priorities while benefiting from the

Coordinator and inter-agency expertise..
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QUESTION FROM REPRESENTATIVE McNERNEY

Some members of the fusion community have concerns about cuts to domestic fusion research
programs in favor of increased support for international programs.

Ql (a):

Al (a):

How will funding cuts affect students at the Massachusetts Institute of Technology
and other facilities working on fusion?

At MIT, there are 29 graduate students currently involved in research on the Alcator
C-Mod tokamak. Under the proposed budget, it is expected that up to 13 of these
students will be able to complete their research using data from experiments
conducted during FY 2012 and receive their Ph.D. degrees in 2013. An additional 5
students might be able to complete their research if additional running time on C-Mod
is possible at the end of FY 2012 or in early FY 2013 within the Congressional
Request. The remaining 11 students will not be able to complete their current research
projects. Where appropriate, the Office of Fusion Energy Sciences will work with
MIT to find research homes for those students who can best benefit from bridging

their current research to other facilities.

Regarding the total impact within the program, we note that in FY2012 325 full time
equivalent students (well over 400 individuals) are supported through the Office of
Science to conduct research in the fusion and plasma sciences. The 29 full time MIT
students represent a little less than 10% of that total student population. Overall,
compared to FY 2012, we estimate there will be a reduction of about 62 full time
equivalent students engaged in Office of Science supported fusion and plasma

science.
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How wil! our long-term understanding of fusion science be affected by a decrease in
research funding?

Although the proposed budget will present challenges, it will allow the United States
(U.S.} to continue to have an impactful fusion program. The proposed budget will
enable a U.S. program that makes significant contributions to resolving vital issues in
fusion research thereby building the scientific foundation needed 1o develop a fusion
energy source. It positions the program to obtain a high level of scientific return of
our investment in ITER; address gaps in materials sciencerequired for harnessing
fusion energy; continue to steward the broader plasma sciences, taking advantage of
cross-agency synergies; and provide opportunities for U.S. scientists to do research
on billion-dollar-class, new international superconducting facilities where technology
investments will enable access to a new class of scientific questions not available
within the U.S..

How could cuts affect the ongoing research at Lawrence Livermore National
Laboratory?

Total Fusion Energy Sciences funding to LLNL in FY 2012, spread over a number of
research projects, amounted to $11,129,000. In the FY 2013 Budget Request, LLNL
funding for materials research and for NSTX collaborations are not affected.
Research collaborations between LLNL and DUI-D will be reduced by 9.6%, and
theory and computation research at LLNL by 14%. LLNL funding in the areas of
diagnostics, high energy density laboratory plasmas, and laboratory general plasma

science are scheduled for review in competitive solicitations in FY 2013.
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QUESTION FROM REPRESENTATIVE McNERNEY

The Department’s budget for wind energy technologies includes important objectives to
increase “the number of certified small wind systems and reduce the cost of encrgy of
small and midsize wind turbines used in community and distributed electricity systems to
compete with the retail electricity rates.” These distributed wind turbines contribute to the
President’s clean energy goals.

a. How does the Department plan to meet these objectives for small and distributed
wind turbines?

While wind technology used in community and distributed applications remains a priority
for DOE, the Department has recently increased its emphasis on less mature wind
technologies used in offshore applications, as indicated by FY 2012 plans and the FY
2013 budget request. DOE does, however, plan to continue to support activities related
to achieving its goal for small wind technology, which is to increase the number of small
wind turbine models certified to performance and safety standards from a 2010 baseline
of zero to 40 by 2020, The FY 2012 milestone associated with this goal is to certify five
models. Planned activities towards meeting this goal are standards development and
completing the establishment of the Small Wind Certification Council and four regional
small wind turbine testing centers, Product certification is essential for providing
consumers, policy makers, and lenders with transparent, third-party-verified small wind
turbine performance and safety information. State renewable energy programs are
establishing lists of ‘qualified’ small wind turbines for incentive programs based on the

process for certification developed with support from DOE.
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The Department is also currently supporting research, analysis, and modeling to establish
near-term cost of energy targets for midsize turbine technology and utility scale
technology used in distributed applications, with the goal of being competitive with
national average retail electricity rates. Work activities related to achieving this goal
include economic analysis, next generation midsize turbine R&D, standards

development, and technology transfer support.
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QUESTION FROM REPRESENTATIVE MILLER

ARPA-E has been described as covering unique “white spaces” in energy science and
technology that neither industry nor other government programs are willing to fully
undertake alone, and then accelerating advances to the marketplace as quickly as
possible. In fact, this is what it was instructed to do by the COMPETES Act. Yet, there is
some disagreement and confusion about how ARPA-E overlaps with, or builds upon,
previous private or government efforts, and how it attracts follow-on funding. Some
contend that any overlap is inappropriate as it “crowds out” private investment or
duplicates other government programs, and that efforts to attract follow-on investment
are similarly inappropriate. Yet, it would be difficult, and possibly unwise, for ARPA-E
to limit its activities to funding only those ideas that have not had any other public or
private interest, especially given the potential value of later-stage research that is
necessarily built upon previous work. Furthermore, many important scientific
breakthroughs and technological advances might be overlooked if ARPA-E and its
performers are not proactive in promoting and demonstrating them to potential investors,
technology developers and customers, Again, these concerns are specifically addressed
in COMPETES.

Does ARPA-E duplicate the efforts of other government programs or “crowd out” private
investment? How are these “white spaces” identified?

ARPA-E coordinates and leverages each of its programs and ensures that ARPA-E
provides unique value within the rest of DOE. For instance, to improve coordination
within DOE, ARPA-E has formed a Panel of Senior Technical Advisors (PASTA).
PASTA consists of Assistant Secretaries (or their Technical Appointees) of all the
relevant applied energy offices as well as the heads of all the relevant offices in the

Office of Science. In addition, the Director of ARPA-E actively coordinates with the
Director of the Office of Science, offices and programs falling under the purview of the
Office of the Under Secretary for Energy, as well as the Under Secretary for Science.

The Department has now formed Integrated Technology Teams along techno-industrial
lines (i.e. solar; storage; biofuels; carbon capture, utilization & storage; grid) that span the

Office of Science, Applied Energy Offices and ARPA-E. These teams ensure that each of
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these offices play unique roles, while ensuring that the work is coordinated and the whole

is bigger than the sum of its parts.

Before announcing a new program, ARPA-E undertakes a comprehensive process to
identify a technology “white space” that is not likely being addressed by the private
sector or other Federal Agencies. ARPA-E technical staff begin by reviewing the
scientific literature to identify potential program areas. Next, ARPA-E technical staff
examine the current state of the art, the main players in this space, and the major
technology challenges. If ARPA-E concludes that a technology white space exists,
ARPA-E technical staff organize a workshop, bringing in relevant players from industry,
academia, and government to further refine the concept for a potential program. If the
workshop is successful, ARPA-E may issue a funding solicitation containing market-
based cost and performance metrics that, if achieved, could displace the prevailing

technology.

Applicants are required to disclose in their applications whether they submitted the same
or similar concepts to ARPA-E, other Federal agencies, or private investors. In addition,
applicants are required to disclose prior and current sources of funding for the proposed
research project and related work, Finally, applicants are required to provide a detailed
explanation for lack of support from existing sources of funding. For example, large
businesses are required to explain why the proposed project is not being sponsored

internally.

During the merit review process, ARPA-E utilizes expert reviewers from industry,

acadernia, and government to rate and provide comments on applications. These
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reviewers help ARPA-E to avoid any with projects funded by other Federal agencies and

private investors.

Upon the execution of the funding agreement, ARPA-E invites industry representatives to
participate in its meetings with recipients. These meetings enable a free exchange of

ideas and encourage collaboration with potential commercialization partners.

ARPA-E recipients are required to disclose in their quarterly performance reports any
new funding received from public or private sources. This ensures transparency and

enables ARPA-E to make appropriate funding determinations.

To be safe, should ARPA-E fund only concepts and performers that have not had any
previous private sector or government investment, and therefore forego sponsoring
potentially important research just because the concept or performer have had some form
of previous investment at some stage of development? How does ARPA-E ensure that it
is not merely funding what the private sector would otherwise do on its own?

ARPA-E supports its statutory mission 1o accelerate “transformational technological
advances in areas that industry by itself is not likely to undertake because of technical
and financial uncertainty.” ARPA-E is careful 10 not fund any specific and discrete
technical idea that had previously received money from industry. To be clear though,
some ARPA-E performers have received funding from public or private sector sources
for research projects that are distinctly different from their ARPA-E project. ARPA-

E sets market-based cost and performance metrics in technology areas that if met could
displace the prevailing technology. ARPA-E is technology agnostic and selects among
competing new technologies based upon their potential to meet our cost and performance

metrics. ARPA-E seeks to create competition between performers.
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Applicants are required to disclose in their applications whether they submitted the same
or similar concepts to ARPA-E, other Federal agencies, or private investors. In addition,
applicants are required to disclose prior and current sources of funding for the proposed
research project and related work. Finally, applicants are required to provide a detailed
explanation for lack of support from existing sources of funding. For example, large
businesses are required to explain why the proposed project is not being sponsored
internally.

Should ARPA-E encourage or discourage follow-on investment in the successful projects

it sponsors, or should it be passive in that regard and hope that interested investors or
customers notice?

ARPA-E is always pleased when research projects it has funded succeed in securing
follow-on funding and eventual success in the commercial marketplace. However,
ARPA-E believes this is a result of the technical progress made by the recipient. ARPA-
E provides aggressive market-based cost and performance metrics, dependable project
funding, active program management, and technology-to-market assistance, such as the

Technology Showcase at the annual ARPA-E Energy Innovation Summit.

However, ARPA-E does not pick winners; rather, ARPA-E creates the competition. It
funds multiple competitive and parallel approaches 1o reach the same performance and
cost target of technology with very aggressive technical milestones and deliverables.
After the technology is de-risked, ARPA-E then lets the private sector pick the ones that
are best for business. A successful project is one that meets the technical milestones and

deliverables over the course of the award period. ARPA-E sets the bar high and builds
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into funding agreements milestones and deliverables that, if met, would not only
overcome a specific technical barrier but also bring a technology closer to market
deployment. We believe this makes the technology more attractive for future private

investment.
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QUESTION FROM REPRESENTATIVE MILLER
Please comment on the need for coordinated federal activity in the area of critical
materials. Would legislation 10 support inter-agency cooperation help align and leverage
the important work taking place at DOE and other agencies?
DOE shares your interest in coordination across the federal government. Federal activity
in critical materials is coordinated through the White House Office of Science and
Technology Policy (OSTP). OSTP convenes a critical and strategic mineral supply chains
workgroup with subgroups that focus on critical materials prioritization, R&D
prioritization, and information availability and transparency. Each of these subgroups is
building on relevant work across the government. For example representatives from
DOE and DOD co-chair the group on critical materials prioritization. Thus, the
prioritization methods being developed build on the assessment work done by both DOE
and DOD. A representative from DOE chairs the R&D prioritization group. This group
is crafting a cohesive R&D roadmap drawing on input from representatives from many
agencies.
What is in the FY2013 budget to address the country’s critical material concerns? What
type of federal support is necessary to support the development of a domestic critical
materials industry?
DOE’s role in supporting a domestic critical materials industry is primarily to
support innovative research, development and demonstration (RD&D) of new
technologies and processes. Supperting this research, particularly in a university setting,
also can lead to the development of human capital. The FY2013 budget includes the

second year of funding for the Critical Materials Hub, managed by the Energy Efficiency
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and Renewable Energy’s (EERE) Advanced Manufacturing Office. The hub’s FY2012
funding is $20 million.

In addition, there are a number of other DOE research programs that incorporate critical
materials research into their ongoing work. For example, the Materials Discovery,
Design and Synthesis research supported by the Office of Basic Energy Sciences within
the Office of Science builds the fundamental knowledge that is the basis for material
substitutes and new manufacturing process development. Ongoing work by EERE’s
Vehicle Technologies and Wind Technologies Programs more directly support the
development of substitutes for magnets, motors and generators. With FY2012 funding,
ARPA-E initiated a new program called Rare Earth Alternatives in Critical Technologies
(REACT) that seeks to fund early-stage technology alternatives that reduce or eliminate
the dependence on rare earth materials by developing substitutes for electric vehicle
motors and wind generators. In addition, ARPA-E’s 2012 Open Funding Opportunity
Announcement has critical materials as one of its subtopics of interest.

While policy signals are essential, given the strategic interest in developing domestic

capabilities, should the federal government also help support the financing of critical
materials production facilities?

A2b. The Administration has moved forward on a number of general policies to support

manufacturing in the past year, which can also support the domestic critical materials
processing. For example, the Advanced Manufacturing Partnership (AMP) was recently
established in response to recommendations by the President’s Council of Advisors on
Science and Technology. AMP is helping create a coherent national innovation policy for
manufacturing. The AMP Steering Committee has developed a set of recommendations

around three pillars: enabling innovation, securing the talent pipeline and improving the
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business climate. This framework is also applicable to critical materials processing. In
addition, the President’s Framework for Business Tax Reform was issued jointly by the
White House and the Department of the Treasury in February 2012. This Framework
emphasizes the importance of strengthening manufacturing and innovation, stating “as we
expand manufacturing in the United States, the tax code should encourage doing so in way
that is sustainable and that puts the United States in the lead in manufacturing the clean
energy technologies of the future.” In many cases critical materials processing is an early
stage of the supply chain for clean energy manufacturing, which could benefit from the
support via the aforementioned activities conducted by the Federal government.

Many existing DOE programs do not reach far enough back in the supply chain to
provide support for critical materials development and processing. For example, while
lithium production is essential to electric vehicle battery production, lithium development
and processing activities are not supported by the Department’s vehicles or batteries
programs. Is it appropriate for DOE program offices to support the development of a full
supply chain, encompassing critical materials?

Materials processing and separations are among the priority research topics identified in
the R&D plan in DOE’s 2011 Critical Materals Strategy. Specifically, improving
separation and processing of critical materials will support the diversification of the global
supply chains. There are a number of R&D challenges that exist in the area. Many
traditional separation processes are inefficient and environmentally unfriendly. These
processes require the use of harsh solvents and reagents, have long processing times and are
very capital intensive. Improving these processes or developing new, more efficient

methods would cut costs, reduce energy use, and improve environmental performance

across the full supply chain. The Office of Science supports some fundamental work that
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informs the development of new processes. In addition, these research topics are of interest

to DOE’s SBIR as well as the upcoming Critical Materials Innovation Hub.
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This report was prepared by the U.S. Energy information Administration {EIA), the statistical and analytical agency
within the U.S. Department of Energy. By law, EIA’s data, analyses, and forecasts are independent of approval by
any other officer or employee of the United States Government. The views in this report therefore should not be
construed as representing those of the U.S. Department of Energy or other Federal agencies.
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Preface

This report addresses an August 2011 request to the U.S. Energy Information Administration (EIA} from Senator
Jeff Bingaman, Chairman of the U.S. Senate Committee on Energy and Natural Resources, for an analysis of the
impacts of a Clean Energy Standard (CES). The request, outlined in the initial letter and later amended {Appendix
A}, sets out specific assumptions and scenarios for the study.
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Introduction

This report responds to a request from Senator Jeff Bingaman, Chairman of the U.S. Senate Committee on Energy
and Natural Resources, for an analysis of a national Clean Energy Standard (CES). The request, as outlined in the
letter included in Appendix A, sets out specific policy assumptions for the study.

Background

A CES is a policy that requires covered electricity retailers to supply a specified share of their electricity sates from
qualifying clean energy resources. Under a CES, electric generators would be granted clean energy credits for every
megawatthour (MWh) of electricity they produce using qualifying clean energy sources. Utilities that serve retail
customers would use some combination of credits granted to their own generation or credits acquired in trade
from other generators to meet their CES obligations. Generators without retail customers or utilities that
generated more clean energy credits than needed to meet their own obligations could seli CES credits to other
companies.

The design details of a CES can significantly affect its projected impacts. Chairman Bingaman’s request sets out a
base CES specification and several variants. The base CES specification, henceforth referred to as the Bingaman
CES {BCES) case, has various provisions describing the definition of clean energy, the allocation of credits, and the
dates when target milestones become binding, as described below:

* Al generation from existing and new wind, sofar, geothermal, biomass, municipal solid waste, and landfill
gas plants earns full BCES credits.

* Incremental hydroelectric and nuclear generation from capacity uprates at existing plants and from new
plants earns full BCES credits.

*  Generation from existing nuclear and hydroelectric capacity does not receive any BCES credits. However,
the total generation from these two sources counts towards the overall clean energy sales goal of the
policy. Generation from these sources is reflected in the policy through a reduced requirement for
holding BCES credits.

e Partial BCES credits are earned for generation using specific technologies fueled by natural gas or coal,
based on a calculated crediting factor that reflects the carbon intensity of each technology relative to that
of a new supercritical coal plant. These technologies include coal plants which capture and sequester
their carbon dioxide emissions (0.9 BCES credits}, natural gas plants that also sequester their carbon
dioxide emissions (0.95 BCES credits}, existing natural gas combined-cycle units (0.48 BCES credits), new
gas combined-cycle units {0.59 BCES credits), existing gas combustion turbines (0.16 BCES credits), new
gas combustion turbines {0.45 BCES credits), and integrated gasification combined-cycle {{GCC) coal piants
without carbon capture {0.15 BCES credits).

s The BCES target for the share of retail electricity sales from clean energy sources starts at 45 percent in
2015 and ultimately reaches 95 percent in 2050. However, as noted above, the requirement to hold BCES
credits is generally reduced by generation from existing nuclear and hydroelectric capacity, which counts
toward the clean energy targets but does not earn BCES credits.

Table 1 below shows both the overall BCES case clean energy targets and the estimated requirement for
covering sales with BCES credits given projected generation from existing nuclear and hydroelectric

U.S. Energy information Administration | Analysis of Impacts of a Clean Energy Standard as requested by Chairman Bingaman 1
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capacity. For example, in the Reference case’ projection for 2035, these generation sources account for
about 24 percent of sales, so the 80-percent clean energy goal requires that 56 percent (80 percent minus
24 percent) of sales be covered by BCES credits

e BCES clean energy goals increase linearly between the milestones shown in Table 1, with a 2-percentage
point annual increase between 2020 and 2035 and a 1-percentage point annual increase in the first 5
years of the BCES and between 2035 and 2050.

* There is no sunset date for the requirements, so the 95-percent clean energy goal remains in effect
beyond 2050.

«  All electricity providers are covered by the requirement, regardless of ownership type or size.

s  BCES credits can be banked for use in a subseguent year. There is no limit on how many credits may be
held or for how long they may be held,

s+ The BCES operates independently of any State-level policies. The same underlying generation can be used
to simultaneously comply with the BCES and any State generation requirements, if otherwise allowed for
by both Federal and State law,

Table 1. BCES Clean Energy Goals and Credit Coverage Requirements

Overail Ciean- Percentage of Total Sales that
Year Energy Goal Must be Covered by BCES Credits
2015 453 17%
2020 50% 23%
2025 60% 34%
2030 70% 455
2035 20% 56%
2040 85% €2%
2045 B50% 68%
2050 95% 74%

Like other E1A analyses of energy and environmental policy proposals, this report focuses on the impacts of those
proposais on energy choices in all sectors and the implications of those decisions for emissions and the economy.
This focus is consistent with EIA's statutory mission and expertise. The study does not account for any possible
health or environmental benefits that might be associated with the BCES policy.

Alternative Cases

As noted above, Chairman Bingaman also requested that several variations of the base CES specification be
analyzed. The first three cases listed, the All Clean, Partial Credit, and Revised Baseline cases, examine several
alternative treatments for existing nuclear and hydroelectric generation facilities, giving them either a partial or a
full credit for generation. The Partial Credit case also includes an alternative treatment for the crediting of
qualifying fossil generation.

! The reference case in this report includes some revisions to the 4020/ I Reference case. The primary changes include an improved
representation of interregional capacity iransfers for reliability pricing and reserve margins. Also, capacity expansion decisions incorporate better
foresight of future capital cost trends by including expectations of the commodity price index
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Ali Clean case {AC): Generation from existing nuclear and hydroelectric capacity receives full credit.  As indicated
in Table 2, in this case, the requirement to hold BCES credits is equivalent to the overail clean energy goal.

Partial Credit case {PC): Generation from all natural gas combined-cycle units without carbon capture equipment
receives one-half credit. Gas combustion turbines and coal plants without carbon capture do not receive credit.
However, generation from existing nuclear and hydroelectric plants each receive one-tentb of a credit, which
provides an added incentive to continue operating existing capacity of these types relative to the BCES case. As
shown in Table 2, the requirements to hold BCES credits are adjusted from the BCES case o account for the
differing crediting scheme and to maintain the overall goal for clean energy generation.

Revised Baseline case (RB}: Electricity service providers may subtract generation from existing nuclear and
hydroelectric capacity from their sales baseline when calculating their clean energy requirement. Although the
requirement for covering sales with BCES credits shown in Table 2 differs slightly from the requirements in the
BCES case, this case is meant to achieve the same overall goal for clean energy use. Removing generation from
existing nuclear and hydroelectric facilities from the sales baseline and adjusting the target to compensate for this
change provides an incentive to continue operating existing nuclear and hydroelectric facilities.

The next four cases potentially reduce the amount of clean energy stimulated by the CES, either by exempting
small electricity suppliers from meeting the target ("Smali Utilities Exempt”), capping the maximum credit price
paid by suppliers {“Credit Cap 2.1” and “Credit Cap 3.0”), or decreasing total electricity demand through increased
efficiency standards (“Standards and Codes”).

Small Utilities Exempt case (SUE); Electricity suppliers with annual sales lower than 4 million MWh are exempt
from the clean energy requirements, They may produce and sell BCES credits, but they do not need to hold them.
As with the Revised Baseline case, the effective sales basis is reduced in this case relative to the BCES case;
however, unlike the BCES case, there is no adjustment to the mandatory target applied to each affected utility. As
shown in Table 2, the clean energy target as a percent of covered sales in the SUE case is the same as in the BCES
case. However, as a percent of total sales, the CES in the SUE case is less stringent than in the BCES case.

Credit Cap 2.1 case (€2.1): The price of BCES credits is effectively capped through the availability of unlimited
alternative compliance credits starting at a price of 2.1 cents per kilowatthour in 2015 and rising 5 percent per year
above the rate of inflation each year thereafter. Although neither the goal nor the mandatory targets is changed in
this case from the BCES case, the amount of clean energy generation achieved may be less than the indicated
goal/target to the extent that alternative compliance credits are used for compliance in lieu of credits from actual

clean energy generation.

Credit Cap 3.0 case {€3.0): Unlimited alternative compliance credits are made available starting at a price of 3.0
cents per kilowatthour in 2015 and rising 5 percent per year above the rate of inflation each year thereafter.
Although neither the goal nor the mandatory targets are changed in this case from the BCES case, the amount of
clean energy generation achieved may be less than the indicated goal/target to the extent that alternative
compliance credits are used for compliance in lieu of credits from actual clean energy generation.

Standards and Codes case {S+C): Adds additional rounds of efficiency standards for currently covered products as
well as new standards for products not yet covered. Efficiency levels assume improvement similar to those in
Energy Star or Federal Energy Management Plan {FEMP) guidelines. The Standards and Codes case corresponds to
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the Expanded Standards and Codes case that was part of AEG2011. More information about the assumptions
underlying this case can be found in Appendix £ of the AFO2011.

With the exception of the SUE case, all of the alternative cases described above share the goal in the BCES case of
covering 80 percent of total national sales with generation from clean energy by 2035. However, the number of
credits required in each case varies because of differences in the sales baselines and the number of credits
assigned to different technologies, particularly with respect to the treatment of generation from existing
hydroelectric facilities and nuclear plants (Table 2). In the BCES, AC and PC cases all sales are covered by the credit
program. In the RB case, covered sales are reduced by the generation from existing hydroelectric and nuclear
plants and, in the SUE case, they are reduced by sales from small utilities.

Focusing on 2035, in the BCES case 56 percent of total sales must be covered by credits. As described above, the
credit share required in the BCES case is below the 80 percent clean energy goal because projected generation
coming from existing hydroelectric and nuclear plants does not earn credits but still counts towards the overall
clean energy goal. In the AC case, the share of sales that must be covered by credits equals the overall clean
energy goal because all generation from hydroelectric and nuclear plants, whether existing or new, earn credits. in
the PC and RB cases, the share of total sales that must be covered by credits is very similar to that in the BCES case.
The shares are slightly higher in the PC case because generation from existing hydroelectric and nuclear plants
earns a small share of credits in this case. In the SUE case, the share of total sales that must hold credits is
significantly lower than in the BCES case because sales from small utilities are not required to hold credits. These
small utilities account for roughly 25 percent of sales so the overall credit share required is lower by about that

amount,

Table 2. Clean Energy Goal and Credit Shares Across Select Cases’

Overall Required Clean Energy Target as a Percent of All Sales SUEasa

Ciean- Percent of

Energy Covered
Year Goal' BCES AC PC /8 SUE Sales
205 45% 17% 45% 20% 23% 12% 17%
2020 50% 23% 50% 26% 32% 17% 23%
2025 60% 34% 603% 37% 46% 25% 4%
2030 708 45% 70% 48% 60% 343 45%
2035 80% 56% 80% 58% 74% 42% 56%
2040 85% 62% B5% 54% 80% 46% 62%
2045 0% ' 68% D0% 70% 87% 50% 68%
2050 85% 74% 95% 76% 94% 54% 74%

* Goal is expressed es 8 pereent of sl sales, except for the Smali Utilities Exempt {SUE) case, where it is expressed s a
percent of tovered sales, as specified in the modified request letter for this study {see AppendixA). in 2035, covered
seles in the SUE case are about 75 percent of national seies, reducing the effective clean energy goai to about 60 percent
of nationa! sales, For the C2.1 and (3.0 cases, the realized clean energy coai may fali beiow the 80 percent nationa)
target due to the use of alternstive compliance cradits.
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Results

BCES case impacts relative to the AEQ2011 Reference case

The BCES policy changes the generation mix, reducing the role of coal technologies and increasing reliance on
natural gas, non-hydro renewable and nuclear technologies (Figure 1, Tables B1 and B2). Coal-fired generation,
which in the Reference case increases by 23 percent from 2009 to 2035, decreases by 41 percent in the BCES case
over the same period. Relative to the Reference case, where natural gas generation grows steadily throughout the
projection period, natural gas generation in 2025 is 34-percent higher and 53-percent higher in 2035. Under the
BCES policy, non-hydro renewable technologies grow at the fastest rate, increasing from 146 billion kilowatthours
in 2009 to 601 billion kilowatthours in 2025 and 737 billion kilowatthours in 2035. These totals are 60 percent and
75 percent greater than the 2025 and 2035 Reference case projections, respectively.

The BCES case provides different incentives to existing and new nuclear power plants because only the {atter earn
credits. Nearly 65 gigawatts of new capacity are installed by 2035 in the BCES case compared to approximately 6
gigawatts in the Reference case. Generation from existing nuclear plants does not qualify for credits and, as a

result, more than 14 gigawatts of this capacity are taken out of service, while less than 2 gigawatts of capacity are

retired in the Reference case.

Since fossil-fueled generation that captures and sequesters carbon emissions is given nearly full BCES credit, the
BCES spurs 47 gigawatts of coal capacity to be retrofitted with carbon capture and sequestration {CCS) equipment
by 2035. Nearly all of these retrofits occur in the final 10 years of the forecast period, with less than one gigawatt
of capacity retrofitted by 2025. No new coal plants with CCS are added in the BCES case beyond the small amount
found in the Reference case.

Figure 1. Total Net Electricity Generation
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Among renewable sources, wind and biomass have the largest generation increases under the BCES (Figure 2,
Tabies B1 and B2). Under the BCES policy, 2035 wind generation is more than five times its 2009 tevel. Total 2035
wind generation tunder the BCES is more than double the 2035 level in the Reference case. Biomass generation
shows robust growth, as well, within the BCES framework. All of the growth in biomass use relative to the
Reference case is attributable to co-fired generation, which reaches 187 billion kilowatthours in 2025 before
declining to 156 billion kilowatthours in 2035 as coal-fired plants that co-fire biomass are retired.

Figure 2, Total Non-Hydroelectric Renewable Generation
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Under the BCES, projected annual electricity sector carbon dioxide emissions are 22 percent below the
Reference case level in 2025 and 43 percent lower in 2035 (Figure 3, Tables B1 and B2). In the Reference case
electricity-sector carbon dioxide emissions increase modestly over the projection period, reaching annual
emissions of 2,345 million metric tons of carbon dioxide (MMTCO2) in 2025 and growing further to 2,500 MMTCO2
emitted in 2035. Over the 2009-t0-2035 period, cumulative CO; emissions are 20 percent lower in the BCES case

than they are in the Reference case.
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Figure 3. Electricity Sector Carbon Dioxide Emissions
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Source: U.S. Energyinformation Administration. National Energy Modeling System, runs refhall.d082611b
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The BCES has a negligible impact on electricity prices through 2022, but prices rise in later years. (Figure 4,
Tables Bl and B2). In the early years of the projection period, there is negligible impact on average end-use
electricity prices, as the requirement to hold BCES credits is modest. As shown in Table 1, the share of total sales
that must be covered by credits does not exceed 45 percent until after 2030. This is important because, while
coal-fired plants do not receive BCES credits, efficient combined cycle plants receive 0.48 credits for each
megawatthour they generate, mare than retailers purchasing their output are required to hold until after 2030.
This effectively reduces the cost of most natural gas-fired generation until the later years of the projections.
Electricity prices do grow later in the projections, reaching 21 percent above the Reference case level by 2035 in
the BCES case.

Figure 4. BCES Impact on Electricity and Natural Gas Prices (BCES Difference from Reference case)
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While average end-use electricity prices increase nationally after 2020 in the BCES case, the increase is not the
same across all regions {Table 3). In 2025, when national average electricity prices in the BCES case are projectec
to be 3.6 percent above the Reference case level, regional projected prices are below the Reference case levelin{
of the 22 regions including New England (NEWE) and California {CAMX) which already have significant generation
from eligible clean energy resources. By 2035, prices are below the Reference case level in only one region, MRO
East {MROE), reflecting the significant share of qualified end-use generation projected to be co-produced in that
region by facilities producing cellulosic biofuels to comply with the Federal Renewable Fuels Standard. The
regions with the highest price increases in 2035 {by percent) are the SERC Central Region (SRCE} {69.2-percent
increase) and the WECC Northwest Region (NWPP) (61.5-percent increase). The two regions with the highest
increases in terms of cents per kilowatthour in 2035 are NPCC Long island (NYLI), where prices increase by 5.2
cents/kWh and SERC Central {SRCE), where prices increase by 4.2 cents/kWh,

Natural gas prices also increase in the BCES case, particularly in the early years of the projections (Figure 4,
Tables B1 and B2). Early in the projection, natural gas prices rise as generation from natural gas increases to
comply with the BCES and bank credits for future use. As new capacity is built and other clean technologies
continue to be expanded, the natural gas price premium over the Reference case gradually declines. Natural gas
price impacts reach their height in 2016, where prices are $0.83/ thousand cubic feet (12 percent) higher than in
the Reference case.

Table 3. BCES Regional End-use Sector Average Prices (2009 cents/kWh)

2009 2025 2035
Region Reference BCES Reference BCES

ERCT - ERCOT All 10.4 8.2 9.0

FRCC - FRCC All 11e 109 128

MROE - MRO East 9.3 7.8 7.0

MROW - MRO West_ ; 76 68 80

NEWE - NPCC New England 157 135 12.2

NYCW - NPCC NYC/Westchester 19.9 18.8 6.7

NYLI - NPCC Long island . 18.1 18.7 7.4

NYUP - NPCC Upstate NY . 1.6 11.8 111

RFCE - RFC East . 12.2 10.7 1.7

RFCM - BFC Michigan 9.8 8.7 8.0

RFCW - RFC West R 8.5

SRDA - SBERC Delta 75 7.3

SRGW - SERC Gateway ) 6.5

SRSE - SERC Southeastern B.Y

78
9.1
SRCE - SERC Central . 7.8
SRVC - BERC VACAR 8.6
SPNO - SPP North 78
8PS0 - 8PP South 69
AZNM - WECC Southwest 8.8

8.5
72
8.7
8.8
7.2
9.1
8.5
8.0
2.5

CAMX - WECC California 13.3
NWPP - WECC Northwest 7.0
RMPA - WECC Rockies ) 8.2 R 8.4
U.8. Average . B8 8.0 9.4

ource: U8, Energy Information Administration. g Sy runs reThall 082611
and cesbingbk.d100811a.
Note: See Appendix Cfor a map of the NEMS elachricily marketmodule regions.
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Electricity expenditures increase in the BCES case after 2020 as a resuit of higher electricity prices (Figure 5,
Tables B1 and B2). However, because electricity sales decrease later in the forecast period refative to the
Reference case, the impact on electricity expenditures is smaller than the impact on electricity prices. In 2025 and
2035, total annual electricity expenditures across all sectors in the BCES case are 2.8 percent and 15.1 percent
above the projected Reference case level, respectively, Household average annual electricity expenditures
similarly increase over the projection horizon. in 2025, average household electricity expenditures are $1,198 in
the BCES case ~ $36 above the Reference case. This difference increases to $170 in 2035 between the two cases
{$1,366 versus $1,196).

Figure 5. Total Electricity Expenditures
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Source: U.5. Energyinformation Administration. National Energy Modeling System. runs refhall d082611b and
cesbingbik d100611a

Higher natural gas prices also lead to increased natural gas expenditures outside the electricity sector in the
BCES case {Figure 6, Tables B1 and B2). In 2025, non-electric natural gas expenditures in the BCES case are 3.4
percent higher than Reference case levels. This differential increases to 6.5 percent by 2035. Natural gas
expenditures in the electric power sector experience upward pressure from both higher prices and higher
consumption, but the impact of those changes on ultimate consumers is reflected in their electricity expenditures.

U.S. Energy Information Administration | Analysis of Impacts of a Clean Energy Standard as requested by Chairman Bingaman ]



138

Figure 6. Natural Gas Expenditures, Not Including the Electric Power Sector
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The BCES case reduces projected real Gross Domestic Product {GDP) relative to the Reference case, with a peak
difference in the GDP level of less than half of one percent in 2035 and generally lower impact in earlier vears,
{Figures 7 and 8, Tables B1 and B2). GDP grows at an average annual rate of 2.67 percent between 2009 and 2035
in the BCES case, just slightly below the Reference case growth rate of 2.63 percent.

Figure 7. Annual Gross Domestic Product
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Figure 8. BCES Impact on Employment and Real GDP, Percent Difference (BCES Difference from Reference case)
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Source: U.S. Energy Information Administration. National Energy Modeling System, runs refhall.d082611b
and cesbingbk d100811a.

Alternative Case Results
As described earlier, EIA also prepared alternative cases that vary certain aspects of the CES policy. This section
briefly describes the main impacts of these alternative cases.

As in the BCES case, each of the alternative cases shows reductions in coal generation and increases in natural
gas, renewable and nuclear generation {Figures 9 and 10). Because each of the alternative cases maintains the
basic structure of giving renewable generation a full credit and no credits to conventional coal generation, all of
the cases show renewable electricity generation growth relative to the Reference case. Naturat gas and nuclear
generation levels vary across the cases. The All Clean (AC), Partial Credit (PC) and Revised Baseline (RB) cases all
show greater nuclear generation than in the BCES case. Each of these cases contains provisions aimed at providing
some credit to existing nuclear plants which results in greater nuclear generation and lower coal generation. The
highest nuclear generation occurs in the PC case where it reaches levels 9.7 percent and 62.2 percent greater than
the BCES case in 2025 and 2035, respectively. This generation is 8.2 percent and 46.3 percent above the Reference
case levels in those same years. .

The shift away from coal is smalier in the cases with credit price caps, as compliance is achieved by making
alternative compliance payments. This is particularly true in the Credit Cap 2.1 {C2.1) case where renewable
generation is the smallest among alternative cases. Both this case and the Smail Utilities Exempt (SUE} case, where
suppliers with sales of less than four million MWhs are exempt from meeting the targets, have the largest coal
generation as a result of the ability to comply without needing as much clean generation. The role played by fossil-
fueled technologies that sequester carbon emissions varies across the cases, with larger amounts seen in the AC
and RB cases that tend to have higher CES credit prices that spur the use of higher-cost technologies.

Non-hydroelectric renewable generation increases relative to the Reference case in all of the alternative cases,
but it varies among them (Figures 11 and 12). The lowest level among the alternative cases in 2035 occurs in the
(2.1 case where utilities rely on making alternative compliance payments rather than increasing clean generation,
while the highest level occurs in the C3.0 case. In the C3.0 case, the option to make alternative compliance
payments at a higher rate than in the €2.1 case results in coal generation between the levels in the BCES and 2.1
cases. However, the credit price levels in the C3.0 case are not high enough to support the high levels of new
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nutlear capacity seen in the other alternative cases, leading to a slightly higher level of non-hydro renewable
generation than occurs in those cases.

Figure 9. Total Net Electricity Generation in Alternative Cases, 2025
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Figure 10: Total Net Electricity Generation in Alternative Cases, 2035

billion kilowatthours
6000

5000
4000
3000
2000
1000

0 —

2008 Ref  BCES AC PC RB SUE c21 c3.0 §+C

wcoal mpetroleum ®natural gas « nuclear mconventional hydropower ®non-hydro renewables & other

Source: U.5. Energyinformation Administration. National Energy Modeling System, runs refhal.d082611b.
cesbingbk.d10D611a, cesbingbkac.d100611a. cesbingbkrb.d100311a. cesbingbkpe. 010061 18, cesbingbksm 41003110,
ceshingbke?1.d100311b. cesbingbkc30.d100311a. cesbingbksc.d100611a.

12 U.S. Energy Information Administration | Analysis of Jmpacts of a Clean Energy Standard as requested by Chairman Bingaman



141

Figure 11. Total Non-hydroelectric Renewable Generation in Alternative Cases, 2025
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Figure 12. Total Non-hydroelectric Renewable Generation in Alternative Cases, 2035
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While ail alternative cases achieve carbon dioxide emissions reductions in the electric power sector relative to
the Reference case, there are significant differences across cases {Figure 13). Trends in emissions directly reflect
the generation mix. The cases with the largest emissions reductions, the RB, PC, and AC cases, achieve between 25
percent to 31 percent lower emissions in 2025 than in the Reference case. By 2035, their electricity sector carbon
dioxide emissions fall to levels 60 percent to 63 percent below the Reference case, much larger than the 43
percent reduction seen in the BCES case. The larger emissions reductions in these cases occur because of
incentives in them to continue operating existing nuclear plants while retiring additional coal plants. The opposite
occurs in the SUE, €3.0, and C2.1 cases where the exclusion of small utilities from coverage or the credit price cap
reduce the amount of clean energy needed for compliance.

Figure 13. Electric Power Sector Carbon Dioxide Emissions in Alternative Cases, 2025 and 2035
million metric tons CO2
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Each of the alternative cases causes average end-use electricity prices to rise relative to the Reference case by
2035, but there is a wide range of price changes (Figure 18}, As in the BCES case, 2025 electricity price increases
among the alternative cases are modest. The only case where 2025 electricity prices exceed Reference case prices
by more than 10 percent is the AC case, where they are 10.3 percent higher. This occurs because the required
credit share is much higher in the AC case, exceeding the credits given to natural gas combined cycle plants by
2018, much earlier than in the other cases. in contrast, the only case shown in Figure 14 to have a 2035 average
eleciricity price that is not at least 10 percent above the Reference case projected price is the Credit Cap 2.1 case.
Average 2035 electricity prices among all cases, however, are less than 30 percent higher than Reference case
prices in that same year. The two cases with the highest percentage increases in 2035 prices are the Revised
Baseline case and the All Clean case, each having prices that are approximately 27 percent higher than the
Reference case. The electricity price in the Standards and Codes case does not reflect the higher level of
expenditures needed for structures and equipment to meet more stringent codes and standards.

Electricity prices from the SUE case are not displayed in Figure 14, because EIA is not able to disaggregate the price
impacts of exempt small utilities from those of larger covered utilities. Average price impacts in this case are
subject to misinterpretation given that there is likely to be a considerable divergence in the price impacts on
customers of exempt and non-exempt electricity providers. Price impacts in this case will vary depending on how
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the vaiue of the credits earned by clean energy generators serving uncovered small utilities flows through to
electricity prices. If the credits from these generators generally flow with the electricity to the small utilities they
serve, the electricity prices to the customers of the exempt providers could actually fall because of revenue they
earn selling the credits to non-exempt providers. However, the degree to which this might occur is uncertain.

Figure 14. Impacts on National Average Electricity Prices in Alternative Cases, 2025 and 2035
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Regional electricity prices also vary widely across cases {Tables 4 and 5). As with the national prices, the
magnitude of the regional price impacts compared to the Reference case depends on the overall stringency of the
targets and whether or not the compliance costs are capped. Generally, the largest price increases in percentage
terms occur in regions where Reference case prices are relatively low (e.g. NWPP) or where prices are below the
national average in regions that are heavily dependent on coal. As in the BCES case, prices in the MROE region
decrease across all alternative cases by 2035. The All Clean and Standards and Codes cases cause the greatest
number of regions (15 out of 22) to experience price increases of more than 25 percent in 2035. However, as
noted in the discussion of the BCES case results, electricity expenditure impacts in the Standards and Codes case
are ameliorated by lower levels of electricity use.
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Table 4. Regional Average Electricity Prices in Alternative Cases, 2025 (2009 cents/kWh)

2008 225
Region Ref BCES AC ~ PC  RB €29 C30 S
ERCT - ERCOT Al 10.4 32 5.0 109
FRCC - FRCC Al 118 108 120 1
MROE - MRO East 93 75
MROW - MRO West 76 88
NEWE - NPCC New England B7 C 138
NYCW NPCC NYC/Westichester 199 16.8
'NYLI - NPCC Long lstand 18.1 18.7
NYUP - NPCC Upstate NY 118 one
RFCE - RFC East 122 107
RFCM - RFC Michigan .88 87
RFCW - RFC West 86 85
5RDA - S8ERC Detta 15 73
SRGW - SERC Gateway . .18 85
SRSE - SERC Southeastem 8.1

SRCE - SERC Central 78
SRVC - SERC VACAR 86
SPNO - PP North A
8PS0 - SPP South . 68
AZNM - WECC Southwest 9.8
CAMX - WECC California : 133
NWPP - WECC Northwest 78

RMPA - WECC Rockies 8.2
US. Awrage

iem, runs refall 4082819
18, i d100811a, H100311d, i #100311b,

ighkac,
41008118,

Table 5. Regional Average Electricity Prices in Alternative Cases, 2035 {2009 cents/kWh)

2008 25
Regien Ref BCES AC PC  RB  C1 €30 S

ERCT - ERCOT All

FRCC - FRCC Al

MROE - MRO East
MROW - MRO West
NEWE - NPCC New England
NYCW - NPCC NYC/Wesicheste:
NYLI - NPCC Long isiand
NYUP - NPCC Upstate NY
RFCE [ RFC East

RFCM - RFC Michigan
RFCW - RFC West

SRDA - SERC Delte

SRGW - SERC Gateway
SRSE - SERC Southeastem
SRCE - SERC Central
SRVC - BERC VACAR
BPNO - 8PP Nertn

8PS0 - SPP South
AZNM - WECC Southwest
CAMY - WECE California
NWPP - WECC Norbwest
RMPA - WECC Rockies

U.S. Average ) Y 11 118
BCES/ah
S’QW» rdh HO328711b, cmn;bk ﬂ‘lm“l cesb@cdioos &,

1a, 18, cesbh 41003 b, nmfmm g 4100311
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Natural gas price impacts are significant early in the projection period, but largely moderate by 2035 (Figure 15).

in 2035, price impacts across cases are generally jess than 5 percent, when compared to the Reference case.
However, impacts on gas prices are generally more significant in the earlier years of the program. By 2025,

impacts in three cases, All Clean, Revised Baseline, and Partial Credit, exceed 4 percent, with the Revised Baseline

case exceeding 8 percent. Cases with reduced need for clean energy generation ~ the Smali Utifity Exemption
case, the Standards and Codes case, and the two credit price cap cases — have more modest gas price impacts in

the near-term. in 2025, anly the Revised Baseline case, where natural gas generation in 2025 significantly exceeds

the BCES case level, shows a larger impact on natural gas prices than the BCES case.
Figure 15. impacts on Delivered Naturai Gas Prices in Alternative Cases, 2025 and 2035
percent difference from Reference case

10%
8%
6%
A%
2%

0%

WM2025 2085

Source: U8B Energy i i ion. g gy Mo y L runs refhal.adB82611b,
cesbingbk d100611a cesbingbkac.d100611a, cesbingbkrb.d1003114. 1 (1006114, ingt .d100311b,
i 1.41003110. i 410031 1a. cesbingbksc.d100611a.
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Appendix A: Request Letters

Wnited Staces Senate

Vg g U0 B3RS

EARE STNIRERS

August 16, 2011

Mr. Howard Gruerspecht

Acting Administiac

Emergy Informadon Admintstration
1000 Independence Ave. 3W
Washington, DC 20585

Degr Mr. Crucnspecht:

Over the pant deende, Congress has consjdersd many differont logistative
proposils Lo drive the development and deployment of clean generating technotogics in
the power sector and roduce the greenlionse gases resulting frem the generstion of
vloslricaty, During the current Congress | have focused my attention ist this regard on u
pobey to estublixh » nutionul Clean Encrgy Standard (CES) that would require an
increasing perceniage of electricity 10 by generated from elewn sources. To this ead, the
Senate Cormmitese on Encrgy and Netusal Resources pat forward a white paper secking
public input an the design of 2 CES. Az the nexe step in the development of 4 legislative
proposal, 1 am writing to reguest that you eonduet an analysis of the eFeets of such a
anational Cloan Encrpy Standard {(CIIS) unider i series of different scenarios

The primary elements of the prupusal to annyee sheuld be a5 lows:

+  The eatitics subject to the CES include all electric sersive providers that yell
wlectrinity 1o ] apnsumers. The base against which the clean requitement

snoald be culealated is defned ws #ll clectric unlity retail sales ina given calendar

ven:

e ‘the yearly clean enengy targets should ramp Hincarly froin the cwrent state of
qualifying clean eneegy genevalion (o un overall tarpet of ¥0% clean energy in
2035 enc holding at 80y indetinitaly heyond 2035,

+  Full or partial clean energy credits should be awarded to genernicrs with a Jower
carhan-infenxity (as measured on s carbon dinvide cquivalonay hasis) than thae of
new supercritival coal generntion (“new serubbed coul plunt™ ux defined n Teble

.3 of dsswwnptions to the Anawol Encrygy Cwtiook 2011,

v efa, gowfinecasts/aensossamnprionsipdiclecteicity pudf), Zoro coigs.on

generation rechnologies should eceive | cradit fir e MW af rendl clearicity

said, Fossil encration with a carbon intensity equal 1o ar grecter than new

sapereritical coal should recetve vero aredits Partial oredits should be awarded 1o

fossil-fuel utilities penerating witk & lower carboncintensity than supcreritical coal

18 U.5. Energy Information Administration | Analysis of timpacts of a Clean Energy Standard as requested by Chairman Bingaman
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prapartional to their improvenent over susercritical voul per MWh,

»  Clum enuryy crodia may be sanked incefiniccly.

*  CGenersgon from cxising muciear and hydrosteniric uilities should be coanted
towarnids the averall target, but they shonld not be awarded eredits. That is, the
sam 07 all eredited goncration and gencraton frorm existing auslesr and
hydroelestric plants saould eyued, oy 2035, 80 poreent of sales  The target tor
credited generation would therefore be ralued hy the senaration from existing
nuclear md hydroclecrric plases.

In addition, please abw conduct the seven additional “sensitivity sus™ identitied
helew W congider the cffeets of changing certain important policy variables in the core
policy:

Alrernaee crediting aechanismy

1) Awsrd credits to all existing ¢lean genecation.

2y Du€uct gencrstion fram existing hydroclecuic and nuc cur generution plants from
the basc against which & uslity’s requirement is catoulared.

3) Crodit rechologics o Iolluws.,

*  New amd vpnited auclear gonerahion, new and ing lal hydroclcotric
generation, and renerwable wneration should receive 1 credit ser MWh ol
retail elecurioity sold.

& New and cxisting Nemral Gas Combined Cyule (INGCC) generators should
receive 0.5 vredite per MWh of retail electricity sold.

¢ Coal cguipped with carbun vapture aud scomye w gresles thae $94% caprare
eificieney should receive 0.9 credits per MWD of retail electrivity sold,

»  Naural Gas equippe! with carbon capturc and storage at greater than 95%
capture efficiency should receive 0.95 credits ner MWh of retail sleciricicy
sold

» Lxisting naclear and hydrocicetric generstors should teceive 0.1 crodit per
MWh of retnil electricity salid.

Exclusion of small ualities

43 Excmpt all utitities selling less than 4 onillion MWh per year from campliacce
with the stuadard,

Alternarive consphionce persmen:
3) Allow vomplisnue dliernutely 1o be achicved through a payment thay bogins at 2.1
cents per kilowatl hour snd sisce at wy inllalion-adjusied rate <] 5% wr yuar,

&) Altow campliance alternately to be schicved through a payment tha hegins ul 3.3
cents per kilowatl hour and rises st an inflation-adjusted rate or’ 5% ner year,

U.S. Energy Information Administration | Anslysis of Impacts of a Clean Energy Standard as requested by Chairman Bingaman 19
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Wnited States Soate

Sepember 30, 2011

3. Howard Graenspecht

Acting Adminiatrator and Dapnty Administrator
Energy Inormotion Administration

1000 Indeacndence Ave. SW

Washmgton, DU 20385

Dear T, Gruenspacht:

Upon further consideration of the design paramesers for u Clean Energy Stundard {CBS),
1 wauld like to modefy my original request for modeling dated Angust 16, 2001 ny
follows

Please usc the tollowitg set of overall taigets “or clean energy:

Year pl complisnce Overull Clear Taergy Tanmt
2005 45%
aen SNy
2023 80%
2030 70%:
2035 ‘0%
1030 &5%%
2045 S0%
2050 05%

The pverall clean energy argets sheuld be increased lineacy hetween each interim target,
and held constant afler 2050,

The ovaall clean ey wiges R cach of the owdeling sosnarios T lave sequested
shauld equal the pereentage of the total rotadl selcs gencrated by clean cacrgy s
calculapad using the methodalegy included in the o-igined reguest, In each scenario the
total clean erersy requiced to ke generated based on covared sales, plus any nan-targeted
vlean epergy {esisfing nuclear and hydro ganeration, if applicablc), should be equal to the
shure of all electrivicy seles indicawed i3 the table shove, The sole exceprion i i modeal
scanario ¥4, :n which utiliies with annual sales of less then 4,000,000 ”MWh wre exempt
frem having 2 compliance obligation. For scenatic #1, the overall clean energy totgets
should be applicd only to the total retail xales from utilities with arnual retail sales
greater chan 4,000,000 MWh.

20
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Thank you for yout attent.on 1 this request. 1 ash thal my staff he hriefed prior 1o the
release of information. Should you or your staff have uny queations, plesac contaer Kevin
Rennert with he Senate Commiteee on Eneigy and Natusal Rusouces at (202) 224-7826.

Sin l_.'cw) ¥

F iy Bingmman
Clixisusan
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Appendix B: Summary Tables

Table B1. The BCES and alternative cases compared to the Reference case, 2025

2009 2025 2025
Partial Revised Small  CreditCap CreditCap Stnds+
Ref Ref BCES  AllClean  Credit 1 Utilities 21 3.0 Cds

Generation (billion kilowatthours)

Coat 1,772 2,049 1,431 1,305 1,387 1,180 1,767 1,714 1,571 1,358
Petroteum 41 45 43 44 44 44 45 45 45 43
Natural Gas i 931 1,002 1,341 1,342 1,269 1,486 1,164 1,193 1,243 1,314
Nuclear 799 871 859 906 942 889 878 857 843 826
Conventional Hyd'rooower i 274 306 322 319 300 321 318 298 312 322
Geothermal 15 25 28 25 31 24 27 27 23 24
Municipal Waste § 18 17 17 17 17 17 17 17 17 17
Waod and Other Biomass ) 38 162 303 289 295 301 241 266 314 296
Solar 3 18 18 33 18 35 18 18 18 21
wind 71 153 233 251 285 252 179 193 226 216
Other 18 16 16 16 16 16 16 16 16 16
Total Generation 3,981 4,665 4,612 4,547 4,503 4,566 4,669 4,640 4,627 4,452
Capacity (gigawatts}

Coal 317 323 278 254 275 252 297 298 288 67
Petroleum 116 87 85 85 92 86 88 91 920 83
Natural Gas 351 382 407 400 383 407 395 384 385 351
Nuclear 101 110 108 115 119 112 it 108 106 105
Conventional Hydropower 78 79 83 82 78 82 81 78 80 83
Geothermal ) 2 3 4 3 4 3 4 3 3 3
Municipal Waste 4 4 4 4 4 4 4 4 4 4
Wood and Other Biomass 7 17 17 17 17 17 17 17 17 17
Solar 2 11 11 17 i 18 11 11 11 12
Wind 32 53 77 86 97 86 61 67 78 75
Other {including pumped storage) 24 25 25 25 25 5 25 25 25 25
Total 1,033 1,085 1,101 1,088 1,106 1,093 1,094 1,087 1,087 1,065

22 (.5, Energy information Administration | Analysis of Impacts of a Clean Energy Standard as requested by Chairman Bingaman

0GT



Table B1. The BCES and alternative cases compared to the Reference case, 2025 {cont)

2009 2025 2025
Partial  Revised Smali  CreditCap CreditCap Stnds+
Ref Ref BCES _ AllClean  Credit  Baseline Utilities 2.1 3.0 Cds

Prices {2009 cents/kWh]

Credit Price 0.0 0.0 6.1 6.4 5.9 8.3 2.9 3.4 4.9 6.0

lectricity Price 2.8 5.0 9.4 10.0 9.5 9.8 8.9 9.2 9.3 9.3
Residential 115 10.7 11.2 117 11.3 115 10.7 11.0 11.1 1.2
Commercial 101 9.3 9.5 10.2 9.7 10.0 s.1 2.4 9.5 9.4
ndustrial 6.8 6.3 6.5 7.0 5.6 6.9 6.2 6.4 6.5 6.4

Average Delivered Natural Gas Price (2009

dollars/Mcf) 7.5 8.1 85 8.5 5.4 8.7 8.2 8.3 8.4 23

Expenditures (biltion 2009 dollars}

Total Electricity Expenditures 350 373 383 399 387 396 370 379 382 365
Residential Etectricity Expenditures 156 157 161 167 182 165 156 159 180 152
Household Electricity Expenditures (2009

Dollars/Household) 1,379 1,162 1,198 1,237 1,205 1,227 1,158 1,181 1,189 1,124

Natural Gas Expenditures 158 187 211 212 209 227 197 201 206 206
Electricity Sector Natural Gas Expenditures

34 39 59 57 57 70 48 51 54 57
Non-Efectricity Sector Natural Gas

Expenditures 122 148 153 155 152 158 149 151 152 149

CES Comptiance 34 60 37 46 25 34 34 0

Credits Required (percent of sales) 31 59 35 34 25 25 28 0

Credits Achieved {percent of sales) 33 80 36 34 25 25 34 0

Generation Achieved (percent of sales) 44 72 71 49 35 36 40 o

Total Electricity Sales (bitlion kilowatthours}

3,556 4,105 4,073 3,981 4,085 4,022 4,128 4,089 4,080 3,924

Emissions

Sulfur Dioxide [short tons} 5.7 4.1 3.4 3.3 3.2 3.3 3.8 3.3 3.2 3.0

Nitrogen Oxide (short tons] 2.0 2.0 1.8 1.7 1.7 1.5 19 2.0 19 1.7

Mercury {short tons) 40.7 29.1 19.4 17.6 18.3 15.9 24.4 23.4 21.1 18.1

Carbon Dioxide (million metric tons CO;) 2,160 2,345 1,840 1,704 1.762 1.623 2,118 2,082 1,955 1,762

Macroeconomic . .

GOP {biltion 2005 dollars) ) 12,881 20,012 19,963 19,947 19,951 19,947 19,594 19,990 19,983 19,942

Per Capita GDP (thousand 2005 dollars/pecson)

42 56 56 56 56 56 56 56 56 56

Employment, Non-Farm (million} 131 156 156 156 156 156 156 156 156 156

Employment, Manufacturing {million} 12 16 16 16 16 16 16 16 16 16

1 Exlcudes sales in Alaska and Hawaii

Source: U.S. Energy information Administration, National Energy Modeling System, runs refhall.d082611b, cesbingbk.d100611z,
1.d100311b,

cesbingbkac.d100611a, cesbingbkrb.d21003112a, cesbingbkpe.d100611a,
cesbingbke30.41003113, cesbingbksc.d100611a.

21.¢100311b,
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Table B2, The BCES and alternative cases compared to the Reference case, 2035

2009 2035 2035
Partial Revised Small  CreditCap CreditCap Stnds+
Ref Ref BCES  AliClean  Credit  Baseline  Utilities 2.1 3.0 Cds

Generation {billion kilowatthours} )

Coal 1,772 2,184 1,044 747 936 737 1,629 1,619 1,212 983
Petroleum 41 47 43 43 43 44 45 o 44 43 42
Natura\’Gas 931 1,293 1,980 1,840 1,658 2,007 1,277 1,432 1,582 1,778
Nuclear 799 868 783 1,114 1,269 999 1,105 932 1,048 748
Conventional Hydropower 274 314 312 319 300 323 322 322 329 321
Geothermal . 15 42 A3 51 55 50 53 50 51 52
Municipal Waste 18 17 17 17 17 17 17 17 17 17
Wood and Other Biomass 38 181 295 243 271 245 323 350 301 285
Solar ) ) 3 21 24 85 22 66 23 25 47 53
Wind 71 159 351 355 363 327 319 241 360 325
Other B 18 16 16 16 16 16 16 16 16 16
Total Generation 3,981 5,142 . 4,816 4,811 4,950 4,831 5,131 5,049 5,007 4,620
Capacity (gigawatts) 1

Coal 317 330 260 249 269 249 304 305 290 243
Pexro!eum 116 87 83 83 86 83 84 86 82 81
Natural Gas 351 455 496 458 443 483 443 485 470 450
Nuclear ) 101 110 155 142 163 127 141 118 138 138
Conventional Hydropower 78 81 83 82 78 83 83 83 84 83
Geothermal ) 2 [ 6 7 7 7 7 7 7 7
Municipal Waste ) 4 4 4 4 4 4 4 4 4 4
Wood anq Other Biomass 7 20 20 20 20 20 20 20 20 20
Sotar 2 13 14 33 13 33 13 14 24 26
Wind 3z 55 116 120 123 108 105 81 119 108
Other (including pumped storage) 24 25 25 25 25 25 25 25 25 25
Totai 1,033 1,185 1,263 1,222 1,236 1,221 1,228 1,198 1,262 1,185
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Table B2. The BCES and aiternative cases compared to the Reference case, 2035 {cont}

2009 2038 2035
Partiat  Revised  Small  Credit Cap CreditCap Stnds+
Ref Ref BCES All Clean Credit Baseline  Utilities 2.1 3.0 Cds

Prices (2009 cents/kWh) )

Credit Price . . 0.0 6.0 11.6 11.4 9.9 13.7 4.7 5.6 8.0 10.6

Electricity Price 9.8 9.4 113 119 11.1 12.0 8.5 10.2 106 11.0
Residential 115 10.9 13.0 13.8 12.8 13.5 112 11.9 123 13.0
Commercial 101 9.4 11.4 12.0 11.2 12.1 9.5 10.3 10.6 11.0
Industrial 6.8 5.6 8.2 8.7 8.0 8.3 6.6 7.3 7.6 8.0

Average Delivered Natura! Gas Price (2009

doltars/Mcf) 7.5 9.2 9.7 9.3 9.3 9.5 8.9 9.1 9.2 9.3

Expenditures (bitlion 2009 doliars}

Total Electricity Expenditures 350 417 480 480 471 498 423 445 456 436
Residential Electricity Expenditures 156 176 , 201 205 197 207 179 187 192 176
Household Electricity Bpenditures (2009

Dollars/Household) 1,379 1,196 1,366 1,398 1.342 1,409 1,217 1,276 1.307 1,198

Natural Gas Bpenditures 156 227 279 261 256 277 217 230 241 253
Electricity Sector Natural Gas Expenditures

34 55 87 80 79 o4 52 59 67 &4
Non-Electricity Sector Natural Gas Expenditures
122 171 182 180 176 183 165 171 174 169

CES Compliance

Credits Required (parcent ofsales) 56 80 58 74 42 56 56 56

Credits Achieved (percent ofsales) 55 77 58 52 35 32 44 55

Generation Achieved {percent of sales) 72 92 a3 70 45 43 56 70

Total Electricity Sates {billion kilowatthours}!

3,556 4,428 4,220 4,085 4,225 4,136 4,435 4,328 4,282 3,938

Emissions

Sulfur Dioxide {short tons} 57 3.7 2.7 . 1.7 15 1.6 3.5 3.6 3.3 28

Nitrogen Oxide (short tons) 2.0 2.0 1.4 1.0 1.1 0.9 1.8 1.9 1.5 1.3

Mercury (short tons) 40.7 29.2 145 i1.1 135 i1.4 21.4 22.2 16.1 13.7

Carbon Dioxide (million metric tons CO;) 2,160 2,500 1,428 1,008 986 962 1,921 1,950 1,491 1,235

Macroecanomic

GOP (billion 2005 dollars) 12,881 25,686 25,562 25,528 25,563 25,610 25,641 25,650 25,606 25,472

Per Capita GDP (thousand 2005 dollars/person}

42 66 66 85 66 66 66 66 66 &5
ploy , Non-Farm {mill 131 171 171 171 171 171 171 171 171 171

Employment, Manufacturing {million) 12 13 13 13 12 13 13 13 13 13

1 Edcudes sales in AMlaska and Hawall

Source: U.S. Energy Information Administration, National Energy Modeling System, runs refhall.d0§2611b, cesbingbk.d100611a,

cesbingbkac.d100611a, cesbingbkrb.d2100311a, cesbingbkpc.d100611a, d100311b, cesbingbkc21.d100311b,

cesbing d100311a, ingbksc.d100611a.
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Appendix C: Map of NEMS Electricity Market Module Regions
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