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Message from
the Secretary of Energy

I am pleased to provide our Performance and Accountability Report, presenting
information on the Department of Energy’s financial, management, and
programmatic results for fiscal year 2004. This report illustrates how we have
used the resources entrusted to us in fulfilling the President’s management vision
for the energy, economic, and national security of the American people.

The independent public accounting firm KPMG LLP, working for the
Department’s Inspector General, has audited the fiscal year 2004 financial
statements contained in this report. I am very proud to announce that, for the
sixth consecutive year, the Department has received an unqualified audit opinion.
I am also proud to report the Office of Management and Budget announced the
Department of Energy is one of the top cabinet-level agencies in demonstrating progress in
implementing the President’'s Management Agenda. These two achievements affirm our ongoing focus
on achieving maximum results for the taxpayer at an acceptable cost.

As required by the Federal Managers’ Financial Integrity Act and the Federal Financial Management
Improvement Act, we have completed evaluations of the Department’s management controls and our
financial management system. No material weaknesses were identified in the Department for fiscal year
2004 and we find our financial management system generally conforms to governmental financial
system requirements.

In addition to the progress we have made on our management initiatives and financial stewardship
efforts, we have made great strides in meeting the many challenges the Department faces in
accomplishing our critical missions. This includes advancing scientific research and development to
ensure sustainable sources of energy, increasing the security of our nuclear facilities and materials, and
addressing the environmental legacy. We are progressing toward a hydrogen economy, developing clean
coal technologies, encouraging the next generation of nuclear power, and improving the reliability and
efficiency of supplies of electricity and natural gas. We have made Americans more secure by reaching
international agreements to reduce nuclear stockpiles, improving the security at nuclear sites, and
developing the ability to detect nuclear materials at border sites and seaports. We have created a
healthier environment by accelerating the cleanup of nuclear weapons production sites resulting in tens
of billions in estimated savings. We have also identified and initiated the development of a central
repository for spent nuclear fuel and high-level radioactive waste. Our report contains complete and
reliable results achieved from working toward our goals, and also describes how we measure our
performance, acknowledge our successes and address our shortcomings.

The Department has charted a course for the future — focusing on our technical capabilities to meet the
Nation’s energy needs and providing innovative solutions for tomorrow’s challenges. As public
servants, we are committed to managing the American people’s resources effectively. We will not fall
short in meeting our responsibilities as stewards of the public trust by ensuring the effective and efficient

use of taxpayers” dollars.
e W e

Spencer Abraham
November 15, 2004
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Foreword

The Reports Consolidation Act of 2000 authorizes
Federal agencies to consolidate various reports in
order to provide performance, financial and relat-
ed information in a more meaningful and useful
format. In accordance with the Act, the informa-
tion contained in this report is a consolidation of
reporting requirements that will serve multiple
audiences and users with varied levels of detail.
This report is comprised of three primary sections
that provide an accurate and thorough documen-
tation of the Department of Energy’s (Department
or DOE) stewardship of our mission critical
resources and services provided to the American
people.

1. Management’s Discussion and Analysis sec-
tion provides information on the Department’s
mission, its organizational structure, and its
financial resources. It provides executive-level
information on the Department’s management
controls, systems and compliance with laws
and regulations and identifies the most signifi-
cant management issues and challenges facing
the Department. This section also provides
information on the Department’s most signifi-
cant performance achieved within our critical
mission objectives and describes the methods
employed to monitor, assess, verify and vali-
date our performance information.

2. Performance Results section provides detailed
information and an assessment of our progress
on all of the Department’s performance goals
and targets for the past four years.

3. Financial Results section provides a Message
from the Chief Financial Officer, the Depart-
ment’s consolidated and combined financial
statements, Auditors’ Reports, the Inspector
General’'s and Performance Management
Challenges and other statutory reporting.

THIS REPORT MEETS THE
FOLLOWING LEGISLATED

REPORTING REQUIREMENTS:

Department of Energy Organization Act of 1977 —
requires an annual report on agency activities.

Federal Managers’ Financial Integrity Act (FMFIA)
of 1982 — requires a report on the status of manage-
ment controls and the most serious problems.

Federal Financial Management Improvement Act
(FFMIA) of 1996 — requires an assessment of the
agency’s financial systems for adherence to govern-
ment-wide requirements.

Inspector General (IG) Act of 1978 (Amended) —
requires information on management actions in
response to Inspector General audits.

Government Performance and Results Act (GPRA)
of 1993 - requires performance results achieved
against all agency goals established.

Government Management Reform Act (GMRA) of
1994 - requires agency audited financial statements.

Reports Consolidation Act of 2000 — requires the
consolidated reporting of performance, financial and
related information in a Performance and
Accountability Report.

Improper Payment Information Act of 2002 —
requires reporting on agency effort to identify and
reduce erroneous payment.

ii Foreword
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Department at a Glance

President Truman signing the Atomic Energy Act
and creating the Atomic Energy Commission in
August 1946.

History

The origins of the Department can be traced to the Manhattan
Project and the race to develop the atomic bomb during World
War II. Following the war, Congress engaged in a contentious
debate over civilian versus military control of the atom. This
debate was settled by the creation of the Atomic Energy
Commission in 1946 to take control over the scientific and
industrial complex supporting the Manhattan Project and to
maintain civilian government control over the field of atomic
research and development. Throughout the early Cold War
Years, the Commission focused on designing and producing
nuclear weapons and developing nuclear reactors for naval
propulsion. In 1954 the exclusive Government use of the atom
ended, spurring growth in the commercial nuclear power
industry. The Atomic Energy Commission was given the
authority to regulate this new industry. During the 1970’s the
Atomic Energy Commission was abolished and two new
agencies were created in 1974: the Nuclear Regulatory
Commission to regulate the nuclear power industry, and the
Energy Research and Development Administration to man-
age the nuclear weapon, naval reactor, and energy develop-
ment programs. The extended energy crisis of the 1970’s
demonstrated the Nation’s need for unified energy organiza-
tion. In October 1977, Congress passed the Department of
Energy Organization Act, creating the Department of Energy.
That legislation brought together for the first time not only
most of the government’s energy programs but also science
and technology programs and defense responsibilities that
included the design, construction and testing of nuclear
weapons. Creating the Department of Energy consolidated
the responsibilities of the Energy Research and Development
Administration and organizational entities from a dozen
departments and agencies.

The Department provided the framework for a comprehensive
and balanced national energy policy by coordinating and
administering the energy functions of the Federal
Government. The Department undertook responsibility for
long-term, high-risk research and development of energy tech-
nology, power marketing, energy efficiency, the nuclear
weapons program, energy regulatory programs, and a central
energy data collection and analysis program.

FY 2004 Performance and Accountability Report
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President Carter signing the Department of Energy
Organization Act in August 1977.

Over its history, the Department has shifted its
emphasis and focus as the needs of the Nation
have changed. During the late 1970’s the
Department emphasized energy development and
regulation. In the 1980’s, nuclear weapons
research, development, and production took prior-
ity. Since the end of the Cold War, the Department
has focused on environmental cleanup of the
nuclear weapons complex, nuclear nonprolifera-
tion and nuclear weapons stewardship, reliable
energy supplies and delivery, energy efficiency
and conservation, and technology transfer. Today,
the Department contributes to the future of the
Nation by ensuring our energy security, maintain-
ing the safety and reliability of our nuclear stock-
pile, cleaning up the environment from the legacy
of the Cold War, and developing innovation in sci-
ence and technology.

In support of our mission to provide national secu-
rity we have improved one of our highest priori-
ties, safeguarding and securing our sites and facil-
ities. The Department is implementing a revised
Design Basis Threat, the post September 11th
analysis of potential threats against our sites and
materials across the country. Security procedures
at our sites and locations have undergone a high-
level review conducted by some of the Nation’s
top military and civilian experts.

The Department is pursuing new technologies to
meet future energy and environmental challenges.
These are transformative technologies that will
change the way we think about, use and produce
energy. The Department is paving the path toward

a “Hydrogen Economy” with affordable zero emis-
sion fuel cell vehicles, abundant production
sources, and safe storage and transportation of
hydrogen. Hydrogen holds tremendous promise to
help meet our Nation’s future energy challenges,
and the Department is at the forefront of imple-
menting the President’s Hydrogen Fuel Initiative.
The Department is also developing carbon seques-
tration and using advanced power production
technologies to ensure the Nation’s coal reserves
can be used with far less environmental impact.

Fuel Cell zero emissions vehicle combines hydrogen fuel with
oxygen from the air to create electricity for power.

Secretary of Energy promoting a Hydrogen Economy.

The Department’s fossil programs are carrying out
the President’s Coal Research Initiative by work-
ing to dramatically improve the efficiency and
environmental protections being developed for
coal burning power production. The Department
has launched an ambitious FutureGen program
that will create the world’s first near-zero emis-
sions coal plant.

The Strategic Petroleum Reserve and the
Northeast Home Heating Oil Reserve are key ele-
ments of our Nation’s energy security and serve as

4 History
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resource options for the President to use to protect
American citizens from disruptions in commercial
energy supplies. The President has directed the
Department to fill the Strategic Petroleum Reserve
to 700 million barrels. The two million barrel
Northeast Home Heating Oil Reserve remains
ready to respond to a Presidential order should
there be a severe fuel oil supply disruption in the
Northeast.

A tanker offloading Strategic Petroleum Reserve oil into a
storage area along Gulf coast. Storage areas reduce the
Nation’s vulnerability to a shortage of petroleum in the event
of a severe supply disruption.

The Department is taking steps to ensure nuclear
energy plays an important role in our future ener-
gy mix. Our scientists are pursuing an advanced
fuel cycle to significantly improve fuel perform-
ance, energy utilization, and proliferation resist-
ance for nuclear reactors. International work is
also occurring to develop the next generation of
nuclear technologies to take us to the next level in
terms of efficiency, reliability, and security.

The Department has made progress in accelerating
its environmental cleanup efforts to ensure that the
legacy of the work done throughout our Cold War
weapons complex does not become community
burdens for future generations. While this task
continues to be a significant challenge that will
require unprecedented funding requirements, the

Department has implemented reforms to acceler-
ate completion of the cleanup program by 35
years, saving American taxpayers nearly $50 bil-
lion. The Department has also made progress
towards another challenging effort to develop a
permanent nuclear waste repository that will con-
solidate nuclear waste in one safe, secure location
at Yucca Mountain in Nevada. While future long-
standing financial commitments will be required,
the success of the Yucca Mountain project will
ensure that nuclear power remains part of the
Nation’s fuel mix.

The Yucca Mountain facility experimenting with robotic
technologies.

The Department has also focused on the safety and
health of its workers by accelerating the processing
of applications by employees of contractors who
may have become ill as a result of their work at the
Department’s facilities. The Department is com-
mitted to doing what’s right and taking care of
those whose labors helped secure our safety.

The Department strives to build on our successes
of the past while working to meet the challenges
that confront us today. To prepare for tomorrow
and beyond, the Department will focus its
resources on its mission and carry out its responsi-
bilities to ensure America’s national security and
technological preeminence well into the future.

FY 2004 Performance and Accountability Report
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Mission

To advance the national economic and energy security of the United States;
To promote scientific and technological innovation in support of that mission;
To ensure the environmental cleanup of the national nuclear weapons complex.

Organization

DEPARTMENT OF ENERGY

Secretary
Federal Energy S Abrah
Regulatory pencer Abraham .
Commission Deputy Secretary
Kyle McSlarrow
Assistant Secretary .
Under Se crEtary for [ for Policy & [ | Counterintelligence Powelr phrkgtmg
Nucl'ea_ r Security/ Under Secretary International Affairs Administrations
Administrator for for Energy, Science &
National Nuclear Environment Assistant Secret:
: P : ssistant Secretary
secu"ty Administration for Congressional & [ Intelligence
. David K. Garman, Act Intergovernmental Affairs
Linton F. Brooks 9
[ General Counsel [ Security & Safety
Performance Assurance
Deputy . A Secretary Assistant Secretary
for‘:)efense Programs for Emergency for Environmental for Energy Efficiency
9 Operations Management & Renewable Energy Management,
[ Budget & \ ctor G |
: FO Inspector General
Deputy ini: it Admini: Aot Assistant Secretary
for Defense Nuclear for Infrastructure for Fossilszzfrhry for Environment,
Nonproliferation & Environment 9 Safety & Health Energy Information Chief Information
| ini: i | Officer
N Admini: Nuclear Energy,
Dfe:ru'?; val Reactors for Management Science Science
& Administration & Technology (- Economic - Public
Impact & Diversity Affairs
Deputy Under Secretary . Civilian
N for Defense Nuclear Radioactive Waste Legacy Management
for Counter-terrorism N
Security Management Hearings
m Energy Assurance m & Appeals
L—— Electric Ti
& Distribution Secretary of Energy L] Departmental
L] Advisory Board Representative
Support Office to the DNFSB

* The Deputy Secretary also serves as the Chief Operating Officer
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Resources
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Offices and Field Facilities
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Strategic Goals

The Department pursues the following four strategic goals and seven supporting
general goals to achieve our mission. The performance, financial and other related

information presented in this report is structured around these goals.

Strategic and General Goals

Resources Applied (in millions)

Defense Strategic Goal
To protect our national security by applying advanced
science and nuclear technology to the Nation’s defense.

General Goals

® Maintain nuclear weapons stockpile

® Detect and prevent nuclear proliferation

® Support nuclear power needs of the U.S. Navy

$

Wi

Program Costs $ 8,061

Federal Employees 2,359*

Energy Strategic Goal

To protect our national and economic security

by promoting a diverse supply and delivery of
reliable, affordable, and environmentally sound energy.

General Goals
®  Enhance energy security

$

Wi

Program Costs $ 6,378

Federal Employees 6,808*

Science Strategic Goal

To protect our national and economic security
by providing world-class scientific research
capacity and advancing scientific knowledge.

General Goals
®  Maintain a world-class scientific research capacity

$

Program Costs $ 3,196

Wi

Federal Employees 960*

Environment Strategic Goal

To protect the environment by providing a
responsible resolution to the environmental legacy
of the Cold War and by providing for the permanent
disposal of high-level radioactive waste.

General Goals

® (lean up contamination of sites

®  Establish a permanent repository for
high-level radioactive waste.

$

Program Costs $ 6,813

Wi

Federal Employees 1,804*

* These Federal Employee numbers do not include Federal Energy Regulatory Commission and Corporate

Management employees (3,169) that support the above four strategic goals (e.g. CFO, General Counsel, etc.)

FY 2004 Performance and Accountability Report
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Financial Highlights

The Department’s financial statements, which are
included in the Financial Results section of this
report, received an unqualified opinion from
KPMG LLP. Preparing these statements is part of
the Department’s goal to improve financial man-
agement and provide accurate and reliable infor-
mation that is useful for assessing performance
and allocating resources. The Department’s man-
agement is responsible for the integrity and objec-
tivity of the financial information presented in
these financial statements.

The financial statements were prepared from the
Department’s books and records in accordance
with the formats prescribed by the Office of
Management and Budget in conformity with gen-
erally accepted accounting principles (GAAP) in
the United States of America. GAAP for Federal
entities are the standards prescribed by the Federal
Accounting Standards Advisory Board (FASAB).

Balance Sheet. The Department has significant
unfunded liabilities that will require future appro-
priations to fund. The most significant of these
represent ongoing efforts to cleanup environmen-
tal contamination resulting from past operations of
the nuclear weapons complex. The FY 2004 envi-
ronmental liability estimate totaled $182 billion
and represents one of the most technically chal-
lenging and complex cleanup efforts in the world.
Estimating this liability requires making assump-
tions about future activities and is inherently

uncertain. The future course of the Department’s
environmental management program will depend
on a number of fundamental technical and policy
choices, many of which have not been made. The
cost and environmental implications of alternative
choices can be profound.

Cleanup estimates have been reduced in the past
few years primarily due to the Department’s
efforts to restructure the environmental program
to focus on risk and accelerate cleanup goals, and
the expenditure of $6 - $7 billion per year on actu-
al cleanup work.

Total Assets vs. Total Liabilities

$350,000

[] Assets
$300,000 I [——————————————$288,857 $283,733 —|
[l Liabilities
$261,132
$250,000 $239,711 $237,917
2
H $200,000
=
£ $150,000
s
$100,000 —

2004 2003 2002 2001 2000
Fiscal Year

FY 2004 Liabilities
($ in Millions)

75% $ 179,005

10% 90%
$24,613 $215,098

8% $ 18,145

[ Liabilities Covered By

Budgetary Resources 7% $ 17,948

] Unfunded Environmental
Liabilities

] Nuclear Waste Fund
Deferred Revenues

] Al other Unfunded
Liabilities

Net Cost of Operations. The major elements of
net cost include program costs, unfunded liability
estimate changes, and earned revenues. Unfunded
liability estimate changes result from inflation
adjustments; improved and updated estimates;
revisions in acquisition strategies, technical
approach, or scope; and regulatory changes. The
Department’s overall net costs are dramatically
impacted by these changes in environmental and
other unfunded liability estimates. Since these esti-
mates primarily relate to the cost of prior years
operations, they are not included as current year
program costs, but rather reported as “Costs Not

10 Financial Highlights
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Major Elements of Net Cost
$30,000
$21,277 $19,757
$20,000
FY03
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$(10,000) 4— [ ] Unfunded Liability s $
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$17,049
$(20,000)

Assigned” on the Consolidated Statements of Net
Cost. Program costs also exclude current-year
expenditures for environmental cleanup work as
those costs were accrued in prior years.

Budgetary Resources. The Combined Statements
of Budgetary Resources provide information on the
budgetary resources that were made available to
the Department for the year and the status of those

Obligations Incurred

$35,000

$4,062

$2,568

$21,097

($ in Millions)

$30,000
$25,000
$20,000
$15,000 -

$28,425 $3,530
$2,731 $2,452
$26,215
$25,947 $24,941
0

$10,000
$5,000 -
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Fiscal Year

[l General, Special & Revolving Funds
[] Reimbursable Work

resources at the end of the fiscal year. The
Department receives most of its funding from gen-
eral government funds administered by the
Department of the Treasury and appropriated for
Energy’s use by Congress. Since budgetary account-
ing rules and financial accounting rules may recog-
nize certain transactions at different points in time,
Appropriations Used on the Consolidated
Statements of Changes in Net Position will not
match costs for that period. The primary difference
results from recognition of costs related to changes
in unfunded liability estimates. The Consolidated
Statements of Financing reconcile the accrual-based
and budgetary-based information.

The Department continually analyzes its unex-
pended resources to ensure effective controls are in
place to maximize the use of its available funding.
FY 2004 increases in unfilled customer orders and
unobligated balances available were primarily due
to an increase in reimbursable work activities asso-
ciated with the Naval Reactors Program.

Available Unexpended Balances

$35,000

$30,000

$25,000

$20,000

($ in Millions)

$15,000

$2,550 s
$10,000 $3,708 $2,723

$7,478 i”re%
$5,000 T

0
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2004 2003 2002 2001 2000
Fiscal Year

- Unobligated
[ unfilled Customer Orders
[l Other Undelivered Orders
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Management Control Systems

This section of the report provides information on
the Department’s compliance with the:

® Federal Managers’ Financial Integrity Act
of 1982

® Federal Financial Management Improvement
Act of 1996

This section also includes information on the
Department’s efforts to improve its operations
through the actions it is taking to address:

® The President’s Management Agenda
® Financial and Performance Integration
@® Management Challenges and Significant Issues

o Improper Payment Information Act of 2002

FEDERAL MANAGERS’ FINANCIAL
INTEGRITY ACT OF 1982

The Federal Managers’ Financial Integrity Act
(FMFIA) of 1982 requires that agencies establish
management control and financial systems to pro-
vide reasonable assurance that the integrity of
Federal programs and operations is protected.
Furthermore, it requires that the head of the
agency provide an annual assurance statement on
whether the agency has met this requirement and
whether any material weaknesses exist. The
Secretary’s FY 2004 annual assurance statement is
included in his message at the beginning of this
report.

In response to the FMFIA, the Department devel-
oped a management control program which holds
managers accountable for the performance, pro-
ductivity, operations and integrity of their pro-
grams through the use of management controls.
Annually, senior managers at the Department are
responsible for evaluating the adequacy of the
management controls surrounding their activities
and determining whether they conform to the
principles and standards established by the Office

of Management and Budget and the Government
Accountability Office. The results of these evalua-
tions and other senior management information
are used to determine whether there are any man-
agement control problems to be reported as mate-
rial weaknesses. The Departmental Internal
Control and Audit Review Council, the organiza-
tion responsible for oversight of the Management
Control Program, makes the final assessment and
decision for the Department. For FY 2004, the
Department identified no material weaknesses
that place the overall control system at risk.

FEDERAL FINANCIAL MANAGEMENT
IMPROVEMENT ACT OF 1996

The Federal Financial Management Improvement
Act (FFMIA) of 1996 was designed to improve
Federal financial management reporting by requir-
ing that financial management systems comply
substantially with three requirements: (1) Federal
financial management system requirements; (2)
applicable Federal accounting standards; and (3)
the United States Government Standard General
Ledger at the transaction level. Furthermore, the
Act requires that the Independent Auditors’
Report on the Department’s financial statements
indicate whether the agency’s financial manage-
ment systems comply with these requirements.

The Department has evaluated its financial man-
agement system and determined that it conforms
to these governmental financial system require-
ments. Additionally, the Independent Auditors’
Report on the Department’s FY 2004 financial
statements identified no instances of noncompli-
ance. The Auditors’ report is located in the
Financial Results Section of this report.
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PRESIDENT'S MANAGEMENT AGENDA

In 2001, the President challenged the Federal
Government to become more efficient, effective,
results-oriented, and accountable. Over the past
three years, this initiative, called the President’s
Management Agenda (PMA), has become the
framework for organizing the efforts cited by the
President and focusing on the bottom line. This
agenda reflects the President’s commitment to
achieve immediate, concrete, and measurable results
that matter to the American people.

The President holds each agency accountable for its
performance in carrying out the PMA. This is done
through quarterly scorecards issued by OMB. Two
rating categories are used — one for “status,” which
assesses whether a department has satisfied the
overall goals or long-term criteria to accomplish an
initiative and the other for “progress,” which meas-
ures the extent to which the agency has followed its
plan. To convey an agency’s performance, the
Administration developed a simple grading system
of red, yellow and green.

The Department has met the President’s challenge to
change its approach to managing its people and its
resources. When the first scorecard was issued in
2002, the Department of Energy was one of the low-
est-rated agencies in the Federal Government. Two
years later, in FY 2004, OMB ranked the Department
of Energy as one of the top cabinet-level agencies in
demonstrating progress in implementing the PMA.
On the most recent scorecard, the Department
achieved a “green” score in progress in each of the
original five assessment areas which indicates that
the Department is on track to achieve the Agenda’s
goals. This accomplishment is a source of pride to all
the Department’s employees who have demonstrat-
ed by their actions that they have embraced the spir-
it of the PMA.

The PMA originally identified five key government-
wide areas where the opportunity to improve per-
formance was the greatest. In addition, the
Department was assigned an agency specific initia-
tive related to research and development and, in FY
2004, one new government-wide initiative related to
real property asset management was added, bring-
ing our total to seven key opportunities for improve-
ment. In FY 2005, the Department plans to continue
our success in the areas in which we have achieved

FY 2004 PMA Scorecard

INITIATIVE STATUS |PROGRESS

HUMAN CAPITAL Green Green
COMPETITIVE SOURCING Green Green
FINANCIAL PERFORMANCE Green Green
E-GOVERNMENT Yellow Green
BUDGET & PERFORMANCE Green Green
INTEGRATION

FEDERAL REAL PROPERTY Red Green
ASSET MANAGEMENT

RESEARCH AND DEVELOPMENT Red Green

a green status and aggressively pursue excellence in
the remaining initiatives the President has estab-
lished. These initiatives are discussed below.

Strategic Management of Human Capital -
Organizations are about people, and successful
organizations have the right people with the right
skills in the right places at the right time to achieve
their goals. The Department’s major components
have analyzed the employee skills needed to con-
duct its business and eliminated various duplicative
efforts by centralizing administrative operations.
For example, the Department improved responsive-
ness and efficiency by consolidating the business
and administrative support functions from three for-
mer operation offices into a single Service Center.
The Department has also restructured its perform-
ance management system to link achievement with
mission accomplishment and developed compre-
hensive workforce and succession management
plans.

Competitive Sourcing — Opening up the government
and its functions to competition, not only with the
private sector but with other units of government,
will lead to better performance and better value for
the taxpayer. The Department conducted compara-
tive studies in four programmatic areas: graphics,
financial services, civil rights and NNSA logistics.
The financial services study alone resulted in a
major re-engineering and consolidation effort which
allows for staffing reductions and a projected sav-
ings of $31 million over the next five years. One of
the best ways to instill the principle of competition
into the government’s work is to make more and
better use of the talents of small business, the back-
bone of America. The value of the Department’s
prime contracts with small businesses grew 53 per-
cent, $511 million to $783 million, from FY 2001 to
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2003. The number and value of subcontracts with
small businesses also increased.

Improved Financial Performance — With access to
accurate, timely and useful financial data, Federal
managers can make the kind of decisions that
achieve efficiencies while improving the lives of the
American people. Financial data now available is
far superior in quality and timeliness to that used
previously and is used routinely by the Department
to make major decisions regarding multi-million
dollar programs and projects. For example:

* To enhance project management, the Department
is establishing cost, schedule and technical baselines
for its entire cleanup program with life-cycle costs
over $100 billion;

e Obligation and cost data is extracted monthly
from the Department’s Financial Data Warehouse
and summarized for senior officials as a key man-
agement tool for program evaluation; and

e Monthly reports are now compiled using cost,
schedule and performance data provided by con-
tractors and program offices to flag projects that are
under-performing, behind schedule or over project-
ed cost parameters.

A plan for expanding the Department’s data inte-
gration activities was submitted to OMB during the
fourth quarter of FY 2004 and is scheduled to begin
implementation during the first quarter of FY 2005.
A key component of this plan is deployment of a
state-of-the-art accounting system that will enable
program managers to track project costs on a regu-
lar basis with significant increases in the degree of
granularity. The Department plans to deploy this
new accounting system, called Integrated Manage-
ment Navigation System /Standard Accounting and
Reporting System (I-MANAGE/STARS) in FY 2005.

Expanded Electronic Government — Information
technology (IT) is a powerful, cost-effective tool that
can make government services available to more
citizens, reduce burdensome paperwork, and lower
costs. The flagship of the Department’s e-
Government initiatives is the development of an
integrated business management system - I-MAN-
AGE. The first two components of this system, a
data warehouse and a new finance/accounting sys-
tem, are scheduled to become operational in FY
2005. The Department has also supported the

e-Payroll initiative by outsourcing its payroll func-
tion to the Defense Finance and Accounting Service
and is working with 20 agencies to develop stan-
dardized systems in the areas of human resources
and grants management. In the area of cyber securi-
ty, approximately 90 percent of our information
systems have been accredited as secure.

Budget and Performance Integration — Budget and
management decisions should be based on whether
a program is delivering the services promised in an
efficient and effective manner. The Department’s
new strategic plan aligns the Department with its
fundamental national and economic security goals.
All work performed and every dollar spent must
support the Department’s overall mission. For each
program, a 10 to 15 year plan has been developed to
bridge the gap between annual budget requests and
the long-term goals outlined in the Strategic Plan.
The Department now tracks 255 performance tar-
gets for its programs that help measure success in
achieving our strategic and program goals. Progress
is assessed quarterly and failure to achieve mile-
stones is reported as an “early warning” to senior
management so that corrective action may be taken
immediately. The Department also integrates per-
formance assessment and budget decisions through
use of OMB’s Program Assessment Rating Tool
(PART) process, although work remains on unifying
PART targets and targets tracked internally by the
Department. The Department also has implement-
ed a new Planning, Programming, Budgeting and
Evaluation process to support more informed
resource and management decisions.

Federal Real Property Asset Management -
Taxpayers have a right to expect that sound busi-
ness practices are used to manage the Department’s
multi-billion dollar real estate portfolio. The
Department is inventorying its real property assets
and will use the inventory as a basis for determin-
ing which property should be maintained, cost-
effectively repaired, or qualified for disposal.

Research that Solves Problems — The costs and ben-
efits of proposed Research and Development are
being evaluated according to a new set of rigorous
criteria. These criteria — Relevance, Quality and
Performance — are used not only when justifying
projects and initiatives within the Department, but
also in the PART process and in budget proposals to
OMB and Congress.
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MANAGEMENT CHALLENGES AND
SIGNIFICANT ISSUES FACING THE
DEPARTMENT

The Department carries out multiple, complex and
highly diverse missions. Although the Department
is continually striving to improve the efficiency
and effectiveness of its programs and operations,
there are some specific areas within our operations
that merit a higher level of focus and attention.
These areas represent the most daunting manage-
ment challenges and significant issues we have in
accomplishing our mission. The Reports
Consolidation Act of 2000 requires that, annually,
the Inspector General (IG) prepare a statement
summarizing what he considers to be the most
serious management and performance challenges
facing the Department. That statement is to be
included in the Department’s annual Performance
and Accountability Report. The Inspector
General’s statement included in the Financial
Results section of this report identifies six chal-
lenges for the Department. Similarly, in FY 2003,
the Government Accountability Office (GAO)

identified six major management challenges and
program risks to be addressed in FY 2004.

After considering the areas identified by the IG and
GAOQ, as well as all other critical activities within
the agency, we identified nine “Significant Issues”
that we believe represent the most important mat-
ters facing the Department now and in the coming
years. It is our goal that resolution of our Significant
Issues will help mitigate the IG and GAO manage-
ment challenges as well as internally identified
issues. The following chart demonstrates the rela-
tionship between the internal and external issues.

You will note that the GAO identified two areas not
included by the IG or the Department. The chal-
lenges are related to revitalizing the Department’s
infrastructure and meeting the Nation’s energy
needs. While the Department recognizes the
importance of both of these areas and has included
these as issues in the past, based on our progress in
reducing these vulnerabilities, we no longer con-
sider these areas to be significant management
problems. In the area of revitalizing our infrastruc-
ture, agency-wide requirements pertaining to infra-

FY 2004 MANAGEMENT CHALLENGES AND SIGNIFICANT ISSUES

IG Challenge Area

GAO Challenge Area

Significant Issue Identified
by Department

Contract Administration

Resolve problems in contract manage-
ment that place agency at high risk for
fraud, waste and abuse

Oversight of Contractors

National Security

Address security threats and problems

Security

Environmental Cleanup

Improve management for cleanup of
radioactive and hazardous wastes

Environmental Cleanup

Stockpile Stewardship

Improve management of the Nation's
nuclear weapons stockpile

Stockpile Stewardship

Information Technology
Management

Information Technology
Management

Project Management

Project Management

Enhance leadership in meeting the
Nation’s energy needs

Revitalize infrastructure

Human Capital Management

Safety & Health

Nuclear Waste Disposal
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structure, incorporating industry standards
endorsed by the National Academies of Sciences
and Engineering, have been issued. The National
Nuclear Security Administration (NNSA) has insti-
tuted Ten-Year Comprehensive Site Plans (TYCSP)
which have been integrated into the budget plan-
ning cycle for each site in its complex. The Office of
Science has implemented an initiative to define
modernization needs, provide appropriate fund-
ing, and improve the facilities management prac-
tices. Funding requirements are being addressed in
an infrastructure budget initiative instituted in FY
2004. The Department’s success in addressing
infrastructure has been recognized by the IG.

To meet the Nation’s energy needs, the Department
has also moved aggressively to implement the rec-
ommendations of the National Energy Policy (NEP)

over the last three years. We have addressed critical
issues of energy supply and usage as well as energy
safety and environmental impact to help ensure the
nation’s energy security and supported comprehen-
sive energy legislation. The Department has also
worked to provide a safe, reliable and economical
supply of energy, from lighting and heating family
homes to oil, gas, electricity, and other energy
sources needed to power business and industry.

As previously discussed, the Department aggres-
sively pursues corrective action for all challenges,
whether externally identified by the IG or GAO or
internally identified by the Department. To further
highlight the Department’s strategy for mitigating
the previously mentioned significant management
issues, the following table identifies the
Department’s Significant Issues for FY 2004.

SIGNIFICANT ISSUE

ACTIONS TAKEN
AND REMAINING

EXPECTED
COMPLETION

OVERSIGHT OF CONTRACTORS:

Improvements are needed in the over-
sight of contractors managing and
operating the Department’s facilities.
Specific oversight problems have been
identified at environmental cleanup
sites and laboratories conducting
national security and scientific activi-
ties. Adequate oversight is needed to
assure that contractor operations are
effective and efficient.

An improved contract administration
structure that focuses on performance-
based contracts has been put in place. In
FY 2004, an acquisition approach to
drive performance by clearly identifying
the work to be done, the Department’s
expectations, establishing proper incen-
tives for its contracts, and adequately
rewarding performance was implement-
ed. In FY 2004, EM improved its acquisi-
tion approach to drive performance by
clearly identifying the work to be done
and the Department's expectations,
establishing proper incentives for its
contracts, and adequately rewarding
performance. In addition, EM is ensur-
ing performance based incentives are
included in contracts so as to align with
the objectives of the Accelerated
Cleanup plans and to review all acquisi-
tions strategies to ensure optimal sup-
port of the Accelerated Cleanup.

SC is in the process of revising its lab-
oratory oversight with scientific and
operational measures being linked and
meaningful performance incentives
being employed.

Also, the National Nuclear Security
Administration is restructuring its work-
force to improve the oversight of con-
tractors managing and operating its
facilities.

Correction is expected to extend into the
out-years with the completion date to be
reassessed in FY 2005.
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SIGNIFICANT ISSUE

ACTIONS TAKEN
AND REMAINING

EXPECTED
COMPLETION

SECURITY:

Unprecedented security challenges
have evolved since the events of
September 11, 2001. The need for
improved homeland defense, high-
lighted by the threats of terrorism and
weapons of mass destruction, created
new and complex security issues that
must be surmounted to ensure the pro-
tection of our critical energy resources
and infrastructure. These have made it
necessary for the Department to
reassess and strengthen its physical
and cyber security postures.

In FY 2004, the Department continued
implementation of the Design Basis
Threat. In March 2004, a process was
established to monitor quarterly
progress on site Implementation Plans
through FY 2006. In May 2004, the
Secretary of Energy announced a set of
sweeping new initiatives to improve
security across the Department’s
nationwide network of laboratories
and defense facilities, particularly
those housing weapons-grade nuclear
material. These new initiatives ensure
the Department has a clear strategic
security plan outlining the Depart-
ment’s future security course, conduct
ongoing threat analyses to establish
the framework for continually improv-
ing security protective measures, and
enhance the physical security of our
facilities. Significant progress has been
made to address these initiatives
through a collaborative effort by all
Departmental Elements. In addition,
during FY 2004, the Chiles Report,
“Strengthening NNSA  Security
Expertise, An Independent Analysis,”
was published and the NNSA is work-
ing toward implementation of the
Chiles recommendations. The Office
of Security and Safety Performance
Assurance is reviewing the applicabil-
ity of the Chiles recommendations for
the entire Department.

The NNSA  completed their
Vulnerability Assessments in FY 2004
and developed the corresponding
implementation plans for the new
Design Basis Threat. Roles and respon-
sibilities were clarified within the
NNSA by establishing the Office of
Defense Nuclear Security under a new
Associate Administrator and prepar-
ing corrective action plans to address
the recommendations provided by
special study groups in security opera-
tions and personnel. It is anticipated
that problems with security operations
and personnel within the NNSA will
be addressed through FY 2005.

Long-term correction is expected due
to the continuing nature of security
threats.
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SIGNIFICANT ISSUE

ACTIONS TAKEN
AND REMAINING

EXPECTED
COMPLETION

ENVIRONMENTAL CLEANUP:

There are significant long-term compli-
ance and waste management problems
at the Department’s facilities due to past
operations that left risks to the environ-
ment. Even though these issues resulted
from earlier activities conducted in a dif-
ferent atmosphere and under less strin-
gent standards than today, the
Department is committed to maintaining
compliance with current environmental
laws and agreements.

Environmental cleanup continues to be
a challenge that will require unprece-
dented funding requirements; however,
significant progress has been made in
cleaning up contaminated  sites.
Environmental Management’s (EM)
Top-To-Bottom Review has resulted in
an aggressive approach taken to imple-
ment an accelerated cleanup strategy
with an emphasis on risk reduction and
continuous improvement in safety.
Since the release of the resultant report,
Environmental ~Management has
reduced its cleanup liability by nearly
$50 billion. The time span to complete
the cleanup mission has been reduced
by 35 years, from 2070 to 2035. As of
September 2004, EM has completed
cleanup at 76 of 114 sites. The current
status of the Environmental Manage-
ment program was published in the
June 2004 Office of Environmental
Management  Closing  Planning
Guidance which contains all the neces-
sary strategy and performance ele-
ments required to carry out the cleanup
program by 2035.

Long-term correction expected with
completion date to be reassessed in
FY 2005.

STOCKPILE STEWARDSHIP:

Stewardship of the Nation’s nuclear
weapons stockpile is one of the most
complex, scientifically technical pro-
grams undertaken and the Department
needs to ensure that all aspects of this
mission-critical responsibility are ful-
filled. Based on stockpile stewardship
activities, the Secretary, jointly with the
Secretary of Defense, annually certifies
to the President that the nuclear
weapons stockpile is safe and reliable
and that underground nuclear testing
does not need to resume. Success is
dependent upon unprecedented scien-
tific tools to better understand the
changes that occur as nuclear weapons
age, enhance the surveillance capabili-
ties for determining weapon reliability,
and extend weapon lives.  The
Department must ensure that problems
in these areas are aggressively
addressed.

Processes have been put in place to
eliminate a backlog of surveillance
tests and resolve deficiencies in the
investigations  conducted  when
weapons problems are identified.
Plans and financial controls over
weapons refurbishment are being
strengthened with improved cost
accounting in FY 2004 and individual
refurbishment plans to be finalized in
FY 2006. Resource loaded plans that
contain cost, scope, and milestones
will be implemented through FY 2005.

FY 2006
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SIGNIFICANT ISSUE

ACTIONS TAKEN
AND REMAINING

EXPECTED
COMPLETION

INFORMATION TECHNOLOGY
MANAGEMENT:

The Department has a decentralized
approach to information technology
management, limited control by the
Chief Information Officer in the budg-
eting process, and lack of an informa-
tion technology baseline to guide man-
agement decisions. These problems
have impeded the Department’s ability
to effectively manage its information
technology resources.

Management of information technolo-
gy has been strengthened by making
the Chief Information Officer a direct
report to the Secretary and the primary
official for agency information technol-
ogy issues. The Department has revi-
talized its Information Technology
Council to assist the Chief Information
Officer in managing the Department’s
Information Technology resources.
The Council conducts quarterly con-
trol reviews of the Department’s major
information systems to ensure that
projects are performing to cost, sched-
ule, and performance goals. In addi-
tion, the Council has chartered a spe-
cific Integrated Project Team to
address  management of the
Department’s Consolidated Infra-
structure Investment, with emphasis
on consolidating like elements within
that infrastructure where investment
dollars can be saved or avoided with-
out impact to the mission. A strategic
plan targeted at Clinger-Cohen Act
reforms has been developed and a FY
2004 update of the high-level enter-
prise architecture and the moderniza-
tion blueprint were submitted to OMB
in September 2004. An agency-wide
directive establishing information
technology requirements is in the
directives review process. The
Enterprise Architecture Repository has
been implemented, populated with
initial baseline data, and expanded to
integrate the President’s Management
Agenda Initiatives.

FY 2005
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SIGNIFICANT ISSUE

ACTIONS TAKEN
AND REMAINING

EXPECTED
COMPLETION

PROJECT MANAGEMENT:

The Department needs to improve disci-
pline and structure in approving and
controlling program and baseline
changes to projects and needs a
Department-wide approach to certify
project managers at predetermined skill
levels to ensure competent management
oversight of resources. In addition, it
was determined that the Department
needs stronger policies and controls to
ensure that ongoing projects are reeval-
uated frequently in light of changing
missions.

Large-scale Departmental projects were
reviewed and analyzed to determine fac-
tors that significantly contribute to proj-
ect success and/or failure. Additional
data collection and analysis was com-
pleted and a final report was received in
June 2004. The report helped to confirm
that the current policies and practices
contained in the Department’s project
management manual and order are
sound and serve to remedy the past defi-
ciencies within the Department.

Implementation of the program to certi-
fy contractor’s earned value manage-
ment systems continued during FY 2004.
The Department has entered into a
Memorandum of Agreement with the
Defense Contract Management Agency
to serve as the Department’s agent for
the certification review. The Department
successfully reviewed and certified two
contractor’s earned value management
systems. Those reviews served to con-
firm the integrity of the process being
utilized. The Department has completed
the implementation phase and is devel-
oping a detailed schedule to certify all
major contractor systems by December
2006.

Program offices will ensure all projects
are managed by certified Project
Directors in accordance with Depart-
mental guidelines.

FY 2007
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SIGNIFICANT ISSUE

ACTIONS TAKEN
AND REMAINING

EXPECTED
COMPLETION

HUMAN CAPITAL MANAGEMENT:

Since 1995, the Department has experi-
enced a 27 percent reduction in the
workforce. By FY 2000, up to 30 per-
cent of the Department’s critical work-
force was eligible for retirement within
the next 5 years. Combined with other
factors such as lengthy moratoria on
hiring, the relative age of the work-
force, and a variety of incentives to
leave Federal service, the decline in
staffing has left the Department with a
significant challenge: reinvesting in its
human capital to ensure that the right
skills, necessary to successfully meet its
missions, are available.

A Departmental framework for
addressing this issue was put in place
with the implementation of a compre-
hensive human capital management
strategy; an improved senior executive
performance management system; a
guide on developing and retaining a
highly-skilled workforce; and business
visions and workforce plans for all
major offices.

Individual offices continue their right-
sizing efforts to address their specific
needs. The Office of Environmental
Management has fully adopted an
organizational structure designed to
deliver its accelerated risk reduction
and closure initiative. The National
Nuclear Security Administration con-
tinues to re-engineer its workforce to
streamline operations and strengthen
accountability. Buyouts and increased
excepted service authority; expected in
FY 2006, will be used to upgrade tech-
nical capabilities.

FY 2006
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SIGNIFICANT ISSUE

ACTIONS TAKEN
AND REMAINING

EXPECTED
COMPLETION

SAFETY AND HEALTH:

Ensuring the safety and health of the
public and the Department’s workers is
one of the top priorities in accomplishing
our challenging scientific and national
security missions. Due to the inherently
critical nature of these issues, there is the
need for continuous vigilance and
improvement. Currently, the Depart-
ment is addressing explosives safety
issues and, with the ongoing re-engi-
neering of the National Nuclear Security
Administration workforce, needs to
ensure that adequate focus on general
safety at our laboratories and plants is
maintained.

Significant actions have been taken to
mitigate Safety and Health concerns. In
FY 2004, the Office of Environmental
Management continued to make major
progress in approving and implement-
ing improved safety bases for nuclear
facilities. During FY 2004, Environmen-
tal Management approved all safety
bases and implemented 96 percent. The
remaining four percent will be imple-
mented in the first quarter of FY 2005.
The evaluation of these safety bases
shows that the hazards associated with
facility operations are properly identi-
fied, analyzed, and controlled. In addi-
tion to approving safety bases,
Environmental Management headquar-
ters and field offices are also overseeing
the contractor implementation of the
rule-compliant Documented Safety
Analysis/Technical Safety Require-
ments to ensure that the identified con-
trols are being implemented and main-
tained effectively.

In FY 2004, the Office of Science initiated
efforts with Bureau of Labor Statistics
(BLS) to identify benchmarks for safety
performance and establish a best-in-
class performance measure based on
performance by the top 10 percent of
similar research and development
industries (Standard Industrial Code
873) that are tracked by BLS. These goals
are institutionalized and are being incor-
porated into lab appraisal plans. SC’s
plan is to have all labs performing in the
top 10% of other R&D industries by the
end of FY 2007. In addition, the Office of
Security and Safety Performance
Assurance conducted inspections to
evaluate the effectiveness of the imple-
mentation of Integrated Safety
Management core functions at the activ-
ity level, the functionality of essential
safety systems, oversight and assess-
ment activities, and selected institutional
systems. Several crosscutting areas have
been reviewed including legacy hazards
management, safety for excavations,
and the Unreviewed Safety Question
process. Additionally, a special investi-
gation of worker exposures and medical
services at Hanford and the River
Protection Project was completed at the
request of the Deputy Secretary.

FY 2005
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SIGNIFICANT ISSUE

ACTIONS TAKEN
AND REMAINING

EXPECTED
COMPLETION

NUCLEAR WASTE DISPOSAL:

A repository for the Nation’s spent
nuclear fuel and high-level radioactive
waste has not been opened as required
by the Nuclear Waste Policy Act.
Delays in milestones and revisions to
cost and schedule baselines have been
required as a result of funding short-
falls. A mechanism needs to be estab-
lished to assure the necessary funding
is available to lead to waste acceptance.

Extensive scientific testing determined
that Yucca Mountain, Nevada, is suit-
able for the disposal of spent nuclear
fuel and high-level radioactive waste
and, in 2002, the President designated it
as the site for the Nation’s first reposi-
tory. While future long-standing finan-
cial commitments will be required, the
Yucca Mountain project continues to
make progress toward the goal of open-
ing a deep geologic repository and
beginning waste acceptance. Potential
funding mechanisms and a proposed
asset management strategy (Capital
Asset Management Plan) to ensure the
Department can complete the remain-
ing activities for waste acceptance were
developed in FY 2003 and updated in
September 2004. Alternative funding
legislation was submitted to Congress
on February 27, 2004. Regular updates
to the proposed asset management
strategy will be provided to the Office
of Management and Budget, as needed.
With the Capital Asset Management
Plan in place, and if alternative financ-
ing legislation is enacted to ensure
access to the necessary funding, this
significant issue will be closed prior to
the opening of the repository. If this is
not authorized by Congress, funding
would be uncertain and will require
other policy decisions and actions.

Reassessment will occur in FY 2005 upon
finalization of a funding mechanism.
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IMPROPER PAYMENTS INFORMATION
ACT OF 2002

The PMA includes a government-wide initiative to
reduce improper/erroneous payments made by
the Federal Government as defined in Public Law
(PL.) No. 107-300, “Improper Payments
Information Act of 2002” (IPIA). In addition, the
Defense Authorization Act (PL. 107-107) estab-
lished the requirement for government agencies to
carry out cost effective programs for identifying
and recovering overpayments made to contractors,
also known as “Recovery Auditing.” The Office of
Management and Budget (OMB) has established
specific reporting requirements for agencies with
programs that possess a significant risk of erro-
neous payments and for reporting on the results of
recovery auditing activities.

While the Department has no programs that meet
the OMB criteria for significant risk, improper pay-
ments are monitored on a quarterly basis to ensure
our error rates remain at minimal levels. The

remained at or below one percent since the incep-
tion of our tracking program in FY 2002. To support
continued success, a PMA commitment was estab-
lished to pursue reduction of improper payments
at any one of the Department’s payment sites that
exceed a target rate of 1/10 of 1 percent for any
quarter. Currently, the vast majority of all sites are
below the target. The sites above target have iden-
tified corrective actions.

In FY 2004, the Department also established a poli-
cy for implementing recovery auditing require-
ments. This policy prescribes requirements for
identifying overpayments to contractors and estab-
lishes reporting standards to track the status of
recoveries. Our analysis of FY 2003 payment activ-
ities confirmed a low percentage of overpayments
and a high recovery rate. The Department will con-
tinue to focus on both the identification and recov-
ery of improper payments to maintain our record
of low payment errors and ensure effective stew-
ardship of public funds. Detailed information on
IPIA reporting required by OMB is available in the

Departmental erroneous payment rate has Appendices.
Improper Payments
($ in millions)
FY 2002 FY 2003 FY 2004

Dollars Rate Dollars Rate Dollars Rate
Total Payments| $23,587 $22,695 $23,639
Total Improper
Payments $11.2 0.05% $13.7 0.06% $20.3 0.09%

Federal payroll function.

Note: In FY 2004, Federal payroll payments were excluded due to the outsourcing of the Department’s

Overpayments to Contractors
FY 2003 ($ in millions)

Dollars
Total Overpayments $6.0
Total Recovered $6.0
Total Pending Recovery $0.0
Total Unrecoverable $0.0

Note: Overpayment information required for prior years only.
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Program Performance

MISSION

STRATEGIC GOALS ﬁ?
GENERAL GOALS @

PROGRAM GOALS ﬁ?
ANNUAL PERFORMANCE TARGETS

Performance Overview

The Department has made progress in achieving the goals set
out in its Strategic Plan, issued September 30, 2003. The follow-
ing sections focus on the Department’s four strategic goals:
Defense, Energy, Science, and Environment. Included within
each strategic goal section is an overview of the Strategic Goal,
the applicable General Goal(s), key GPRA Program Goals,
(hereafter referred to as “program goals”), and associated key
annual targets. These key program goals and the performance
of these annual targets demonstrate the incremental progress
toward the General Goal and ultimately the Strategic Goal.
Each Strategic Goal section also includes a Performance
Scorecard, a description of how the public is served by the
actions of the Department, and a discussion on challenges and
expectations for the future.

The Department’s performance progress is provided in detail
in the Performance Results section. This section provides the
year-end assessment of each annual performance target for FY
2004, performance information for the past three fiscal years
(FY 2001 — FY 2003), and an update on the progress of those FY
2003 targets that were not achieved last year (“Status of Unmet
FY 2003 Performance Goals”).

OUR PERFORMANCE MANAGEMENT
STRUCTURE

The Department of Energy’s overarching 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 complex.

The Department has four strategic goals toward achieving this
mission. A strategic goal is a statement of aim or purpose that
agencies include in a strategic plan. Typically, a strategic goal
will not be directly measurable. Strategic goals are used by the
Department to group general and program goals in a perform-
ance budget.

The Department has seven long-term general goals to imple-
ment these strategic goals. A general goal defines more specifi-
cally what the Department plans to achieve in carrying out its
mission over a period of time. The goal is expressed in a man-
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ner which allows a future assessment to be made of
whether the goal was or is being achieved. General
goals are typically outcome-type goals.

In FY 2004, the Department tracked 255 GPRA-level
annual performance targets. These targets set a level
of performance which is expressed as a tangible,
measurable objective, against which actual achieve-
ment can be compared. Performance targets can be
either outcomes or outputs.

To ensure consistency for a 10 to 15 year period and
direct alignment with our strategic plan, the
Department implemented 59 programs, each
focused on one program goal. These goals are
defined as outcome-oriented and should be cen-
tered on a program’s core purpose.

An example of the Performance Management
Framework cascade is depicted below.

ENVIRONMENT

Environment Strategic Goal: To protect the environment by providing a responsible resolution
to the environmental legacy of the Cold War and by providing for the permanent disposal of the
Nation’s high-level radioactive waste.

General Goal: Accelerate cleanup of nuclear weapons manufacturing and testing sites, complet-
ing cleanup of 108 contaminated sites by 2025.

Program Goal: Based on EM’s accelerated risk reduction and site closure initiative, EM is target-
ing 89 and 100 geographic sites to be completed by the end of FY 2006 and FY 2012, respectively.

Annual Performance Target: Package 1,323 containers of plutonium metal or oxide for long-term
storage, bringing the total number of containers packaged to 5,872.

A more detailed depiction of the Department’s overall hierarchy, by Strategic Goal, is shown below with
number of annual targets appearing in parentheses:

DEFENSE

Nuclear
Nonproliferation

ENERGY
[

Energy
Security

Naval
Reactors

Nuclear Weapons
Stewardship

General Goals ~ Strategic Goals
General Goals ~ Strategic Goals

Program Goals

* Pit Manufacturing (5)

* Readiness Campaign (4)

« RTBF 0&M (3)

* RTBF - Construction (3)
 Secure Transportation Asset (4)

* Nuclear Weapons Incident
Response (5)

* Facilities & Infrastructure
Recap Program (3)

* Safeguards and Security (5)
* *Office of the Administrator (3)

© Nonproliferation and
International Security (5)

* Russian Transition Initiative (4)

« International Materials
Protection and Cooperation (7)

* Fissile Material Disposition (5)

 Off-Site Source Recovery
Program (3)

 *Office of the Administrator (3)

* Program goal shared by two General Goals.

Program Goals

* Petroleum Reserves (2)
Nuclear Energy

 Develop Nuclear Generation
Techno?ngies (3)

 Nuclear Fuel Technologies (3)

* Wind Energy (2)

 Hydropower (2)

* Geothermal Technology (2)

* Biomass and Biorefinery Syst.
R&D. (5)

© Maintain and Enhance the
Nat'l Nuclear Infrastructure (5)

* Weatherization (2)

o State Energy Programs (2)

* Intergovernmental Activities (8)
* DEMP/FEMP (5)

o Distributed Energy Resources (5)
« Industrial Technologies (3)

« Directed Stockpile Work (7) « Nonproliferation Verification * Naval Reactors (7) Fossil Energy Energy Efficiency Electric Transmission
* Science Campaign (5) R&D (4) ngra =missi n If d |-Based « Hydrogen and Fuel Cell Tech. (12) | and Distribution

ineeri f © HEU Transparenc) ectricity and Hydrogen o Vehi . ; ieoi
 Engineering Campaign (5) Implement';lion (:¥) Production (12) : :eIIm:IEe Techl:;)lngles (5) . Enlig::ill:ﬁ!.ir;:"ér)mssm" and
* ICF/NIF (5) « Elimination of Weapons - Grade « Natural Gas Technologies (5) olar Energy (3) !
* ASCI (5) Plutonium Production (3) « 0il Technology (3) * Building Technologies (4) Power Marketing

Administration

* Southeastern Power Admin. (4)
* Southwestern Power Admin. (5)
* Western Area Power Admin. (4)
* Bonneville Power Admin. (3)

Energy Information
Administration

* Energy Information Admin. (3)

General Goals ~ Strategic Goals

Program Goals

SCIENCE

World-Class Scientific
Research Capacity

 High Energy Physics (4)
* Nuclear Physics (4)

* Biological and Environmental
Research (5)

* Basic Energy Sciences (5)

* Advanced Scientific Computing
Research Program (3)

 Fusion Energy Sciences (2)

Program Goals  General Goals  Strategic Goals

ENVIRONMENT

N

/

Environmental

AN

Management

* Legacy Management (1)

Nuclear
Waste

| © Environmental Management (8)

I © Nuclear Waste Disposal (2)
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PERFORMANCE SCORECARD

Each Strategic Goal section includes a Performance
Scorecard. This depiction reveals both cost (pro-
gram costs and budgetary expenditures) and per-
formance information in a consolidated presenta-
tion. Program costs are defined as full period costs
computed using the accrual basis of accounting
that recognizes expenses when incurred regardless
of when the related budgetary expenditures are
made. Budgetary expenditures represent the goods
and services received during the current year for
which the Department has paid or will be required
to pay in the future. It is important to note that the
budgetary expenditures will not equal program
costs in any particular year because there are sig-
nificant timing differences between accrued cost
and budgetary expenditure recognition. As an
example, if an asset with a useful life of ten years is
purchased in the current year, its full cost will be
recognized as a budgetary expenditure in the cur-
rent year but its accounting cost will be spread over
its ten-year useful life. Conversely, an unfunded
liability recorded in the current year is recognized
as program costs in the current year, but will not be
recognized as a budgetary expenditure until fund-
ing is made available to liquidate the liability.

Based on the contribution of the annual perform-
ance targets, an assessment for each program is
presented as either Green, Yellow, or Red (the
methodology of which is described in the follow-
ing section). Furthermore, the number of targets
within each program that are assessed as either
Met, Not Met (=80%), Not Met (<80%), and
“Undetermined” are exhibited.

PERFORMANCE MEASUREMENT

Actual performance against annual targets is
recorded in Joule, the Department’s performance
measurement tracking system that was imple-
mented in FY 2003. These results provide the basis
for evaluating the Department’s progress toward
its program goals, and ultimately its general and
strategic goals as reported in the Performance and
Accountability Report (PAR). Each year, the
Department adjusts its management strategies, as
necessary, based on actual performance, the cur-
rent resources available, and an updated national,
energy, and economic outlook. This ensures that
the Department is continuously fulfilling its mis-

sion to protect national, economic, and energy
security with advanced science and technology.

Departmental performance targets described in the
PAR are aligned with the Department’s Strategic
Plan, issued in September 2003. These targets may
differ from those included in the Annual
Performance Plan (APP) submitted to Congress in
February 2003. Some targets, originally included in
the February 2003 APP, were revised based upon
the Continuing Resolution and the actual FY 2004
Congressional appropriations. The targets tracked
in the Joule system represent the revised FY 2004
APP. This report communicates the Department’s
achievement against those performance targets. The
Strategic Plan and the APP can both be found at:
http://crinfo.doe.gov /officedocs /me20 /Library.htm.

For FY 2004, the definitions used for rating/assess-
ments of each annual target as well as each program
goal are as follows:

e 100 percent of the annual target/program goal
was met (equivalent to Green in the
Performance Scorecard).

e Unmet due to achievement of only at or above
80 percent, but below 100 percent, of the annual
target/program goal (equivalent to Yellow in
the Performance Scorecard).

e Unmet due to achievement of less than 80 per-
cent of the annual target/program goal (equiva-
lent to Red in the Performance Scorecard).

® Performance results that are undetermined at
the time of publishing of the PAR or due to other
factors are coded as Red in the Performance
Scorecard and categorized as “undetermined”
(this designation was not used in FY 2003).

By default, annual performance targets contribute
equally to the rating of their associated program.
However, program offices had the option of apply-
ing a custom weighting scheme to their targets, pri-
oritizing targets in order of significance. Program
offices were free to develop their own methodology
for assigning custom weights, but had to adhere to
two rules: (1) the sum of the weights for targets
associated with any given program goal must equal
100 percent, and (2) no target may receive a weight
of zero. The weighted distribution determined the
contribution of the target toward the assessment
(i.e., Green, Yellow, or Red) of the program.
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Opverall performance for FY 2004 of the programs
is depicted in the following chart, using the below
color-coding scheme.
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VALIDATION AND VERIFICATION OF
PERFORMANCE

Validation and verification of the Department’s
performance is accomplished by periodic reviews,
certifications, and audits. Because of the size and
diversity of the Department’s portfolio, validation
and verification is supported by budget prepara-
tion analysis, internal controls, automated sys-
tems, external expert analysis, and management
reviews.

The Department’s end-of-year reporting process
includes certifications by heads of program ele-
ments on the accuracy of reported results. The
results are internally reviewed for quality and
completeness by the Department and key internal
controls related to performance reporting were
considered by the Department’s independent
auditors. Source data substantiating performance
target results exist within the program offices, the
National Laboratories, and the Department’s con-
tractor work force.

Budget Preparation Analysis: The Department
provides verification and validation of the pro-
gram contribution to the Departmental goals
(Strategic and General) when completing the
review and analysis of the Program Plans and the
annual budget submission. Furthermore, the
Department reviews all performance targets, sub-
mitted at each phase of the budget development,
to ensure that they will effectively contribute to the
achievement of the program and Departmental
goals.

Internal Controls: During FY 2004, the Department
strengthened its internal controls to enhance verifi-
cation and validation. For instance, performance
measurement training that addressed such criteria
as relevance, meaningfulness, auditability, and
accuracy of measurement results was offered on a
quarterly basis. Training on internal controls for
performance measurement was also provided to
the program offices. These actions have assisted the
program offices in establishing procedures to
ensure the validation of performance results.

Automated Systems: For the past two years, Joule
has been used for collecting and quantitatively
presenting results and evaluating performance.
The system allows remote data entry, monitoring,
and oversight. Program offices directly input
quarterly performance results during the year.
End-of-year information performance inputs are
used for the analysis and preparation of the PAR.

External Independent Analysis: Examining the
Program Assessment Rating Tool (PART) assess-
ments conducted by the OMB through 2003,
revealed that a majority of the Department’s
assessed programs were found to have undergone
independent evaluations of sufficient scope and
quality on a regular basis, or as needed, to gauge
program effectiveness and to support program
improvements. In addition, programs were
reviewed and audited by the Department’s Office
of Inspector General (http://www.ig.doe.gov/
reports.htm) as well as the Government Accounta-
bility Office (http://www.gao.gov/index.html).

Management Reviews: In accordance with the
FMFIA Act of 1992, the Department performs
extensive evaluations of its management controls
in effect during the fiscal year. Our evaluations
include an assessment of whether the management
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controls of the Department are in compliance with
the standards prescribed by the Comptroller
General. The purpose of these evaluations is to
provide reasonable assurance that the manage-
ment controls are working effectively, that pro-
gram and administrative functions (including the
accuracy and reliability of the reporting of per-
formance results) are performed in an economical
and efficient manner consistent with applicable
laws and that the potential for waste, fraud, abuse
or mismanagement of assets is minimized.

FY 2004 PROGRAM ASSESSMENT
RATING TOOL (PART)

PART was developed by OMB in FY 2002 as a key
component for implementing the PMA, specifical-
ly, the Budget and Performance Integration compo-
nent. PART grew out of the Administration’s desire
to provide federal agencies with a disciplined tool
for assessing program planning, management, and
performance against quantitative, outcome-orient-
ed goals. As an instrument for periodically evalu-
ating the effectiveness of our programs, PART
enables federal managers to identify and rectify
real and potential problems associated with pro-
gram performance.

Through FY 2004, the Department has completed
official assessments for 39 (two-thirds) of its 59
GRPA Program Units, putting it well-ahead of
OMB’s implementation schedule for the federal
government. Of these 39, over half are rated as
“Moderately Effective” or “Effective.” Detailed
information on PART scores and OMB’s findings
are located at the following website:
http://www.mbe.doe.gov/ progliaison/par2004.htm

PART provides a pathway for the Department and
OMB to agree upon meaningful long-term and
annual goals for each program. As PARTs are com-
pleted for DOE programs, DOE’s GPRA Program
Unit goals will begin to correspond directly to the
PART long-term goals, and DOE’s Joule targets
will correspond to the PART annual goals. FY 2004
was the first year involving PART; therefore, there
is minimal representation of PART measures in
this PAR.

The Department of Energy has vigorously incor-
porated the PART into its day-to-day program

management decision-making processes. In March
2004, the Deputy Secretary of Energy established
the Department’s goal of assessing 100 percent of
the Department’s GPRA Program Units by the end
of FY 2005. To meet this goal, several offices/
administrations are conducting internal assess-
ments for programs not yet scheduled for official
OMB assessment. For example, the National
Nuclear Security Administration requires all of its
programs to complete PART assessments. This
information is included in mid-year program
reviews that provide management with an inte-
grated financial and performance snapshot, which
helps management identify issues and make
future programming decisions.

Ultimately, the PART is designed to be an iterative
process, capable of tracking the evolution of pro-
gram performance over time through periodic
reassessments. Key to this process are the recom-
mendations that OMB develops during the assess-
ment process to foster program improvement.
Actions taken toward implementing PART recom-
mendations are tracked by offices and reported to
OMB annually. To see the Department’s assessment
of PART recommendations developed as part of the
FY 2004 PART cycle (conducted during calendar
year 2002) please refer to the following website:
http://www.mbe.doe.gov / progliaison/ par2004.htm

The on-going implementation and review of PART
recommendations, coupled with the utilization of
performance information derived from assess-
ments and periodic reassessments, signify the
PART as an integral process for planning and
budget decision-making, as opposed to a set of
one-time program evaluations. The Department
will continue to make good use of this tool to
ensure mission success. Please refer to Table A to
see a breakdown of PARTs in support of the
Department’s performance management structure.

FY 2004 Performance and Accountability Report

Performance Overview 29



Table A:

PART Assessments (To Date) in Support of Department’s Strategic Plan

Strategic Goal

General Goal

GPRA Units Assessed by OMB with the PART

Defense

Nuclear Weapons
Stewardship

- Directed Stockpile Work (NNSA)

- Inertial Confinement Fusions Ignition and High Yield Campaign (NNSA)
- Advanced Simulation and Computing Campaign (NNSA)

- Readiness in Technical Base and Facilities (Operations) (NNSA)

- Secure Transportation Asset (NNSA)

- Facilities and Infrastructure Recapitalization (NNSA)

- Safeguards and Security (NNSA)

Nuclear Nonproliferation

- Elimination of Weapons-Grade Plutonium Production (NNSA)
- Nonproliferation and International Security (NNSA)
- International Materials, Protection, Control and Cooperation (NNSA)

Naval Reactors

Energy

Energy Security

- Hydrogen/Fuel Cell Technology (EERE)

- Vehicle Technologies (EERE)

- Solar Energy (EERE)

- Building Technologies (EERE)

- Wind Energy (EERE)

- Geothermal Technology (EERE)

- Weatherization (EERE)

- State Energy Programs (EERE)

- Distributed Energy Resources (EERE)

- Electric Transmission and Distribution (OETD)

- Develop New Nuclear Generation Technologies (NE)
- Nuclear Fuel Technologies (NE)

- Maintain and Enhance the National Nuclear Infrastructure (NE)
- Southeastern Power Administration

- Southwestern Power Administration

- Western Area Power Administration

- Bonneville Power Administration

- Zero Emissions Coal-Based Electricity and Hydrogen Prod. (FE)
- Natural Gas Technologies (FE)

- Oil Technology (FE)

- Petroleum Reserves (FE)

- Energy Information Administration (EIA)

Science

World-Class Scientific
Research Capacity

- High Energy Physics (SC)

- Nuclear Physics (SC)

- Biological and Environmental Research (SC)

- Basic Energy Sciences (SC)

- Advanced Scientific Computing Research (SC)
- Fusion Energy Sciences (SC)

Environment

Environmental
Management

- Environmental Management (EM)

Nuclear Waste

- Nuclear Waste Disposal (RW)
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Meeting National Security Challenges

Defense Strategic Goal: To protect our national
security by applying advanced science and nuclear
technology to the Nation’s defense.

“As beneficiaries of a proud
heritage dating from the
Manhattan Project, NNSA is
building upon an enduring
legacy by identifying and
embracing its core values:
Excellence, Integrity, Respect
and Teamwork.”

Linton F. Brooks, Administrator
National Nuclear
Security Administration

One of the primary responsibilities of the Department is
to enhance national security through the application of
nuclear technology. To accomplish this goal the
Department oversees maintenance of the U.S. nuclear
weapons stockpile, development of responsive infra-
structure that can adapt quickly to stockpile changes
while still drawing down the stockpile of weapons
excess to defense needs, security of the nuclear com-
plex, strengthening of international nuclear nonprolifer-
ation controls, reduction in global danger from
weapons of mass destruction, provision to the U.S.
Navy of safe and effective nuclear propulsion systems,
and operation of its national laboratories. The National
Nuclear Security Administration (NNSA), a semi-
autonomous agency within the Department, is respon-
sible for these activities critical to our national security.

A number of events and actions have shaped the
NNSA’s nuclear security mission. These include the
challenges identified following the September 11, 2001,
terrorist attack, the U.S. Nuclear Posture Review, the
Moscow Treaty, and the Global Threat Reduction
Initiative.

September 11, 2001

The Department of Energy’s first response following the
September 11, 2001, terrorist attacks was to secure its
most critical infrastructure and upgrade its response
assets available to be deployed in emergencies around
the world. As a result of the priority given to these
efforts, considerable progress has been made. The
Department issued a revised Design Basis Threat (DBT)
in May 2003, identifying the postulated threat in terms
of numbers of adversaries and weapons capabilities
that DOE sites were expected to design their security
strategy to meet.
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In February 2004, the DBT Implementation Plans
for each NNSA site were approved. These site
plans identify the actions considered necessary to
upgrade each site’s individual security posture to
meet the Secretary’s mandate to be in compliance
with the revised DBT policy by the end of FY 2006.
DBT implementation will be the focus of the
Safeguards and Security program during the next
two fiscal years in order to ensure the Secretary’s
FY 2006 compliance mandate is met.

nuclear, integrated with both passive and active
defenses and a revitalized defense infrastructure,
will become the New Triad. Recently, a number of
noteworthy accomplishments have been made
under initiatives to implement the responsive
infrastructure required in the New Triad. This por-
tion of the New Triad is of critical significance to
the Department.

A Capabilities Based Concept:
The New Triad

Post September 11, 2001, enhanced site security is provided
through the Department-wide Design Basis Threat Response.

The Nuclear Weapons Incident Response (NWIR)
program responds to and mitigates nuclear and
radiological incidents worldwide with capabilities
that include technical personnel, equipment for
monitoring and predicting environmental impacts
of radiation, and medical and health support. As a
result of “no-notice” exercises and other ongoing
efforts, team members are now more extensively
trained and prepared. In FY 2004, all of the emer-
gency response equipment was upgraded. This goal
was accomplished four years ahead of schedule.

Nuclear Posture Review

As the Nuclear Posture Review (NPR) articulated
in 2002, the 21st century presents the prospect of a
national security environment in which threats
may evolve more quickly, be more variable in
nature, and be less predictable than in the past. In
this broad threat environment, the NPR recog-
nized that nuclear weapons will continue to play a
critical role in the overall U.S. security posture.
The NPR affirmed that, for the foreseeable future,
offensive strike systems, both nuclear and non-

Cold War Triad New Triad

Non-nuclear and Nuclear strike capabilities
ICBMs

Bombers SLBMs Defenses

C2, Intelligence &
Planning

Responsive
Infrastructure
>

Now Near Term Mid Term Far Term .

The New Triad offers a portfolio of capabilities and the
flexibility required to address a spectrum of contingencies

The most important responsibility of the Secretary
of Energy, in cooperation with the Secretary of
Defense, is the certification to the President that
the nuclear weapons stockpile is safe, secure and
reliable and that there is no need for underground
nuclear testing. The NNSA’s science-based
Stockpile Stewardship Program (SSP) was devel-
oped specifically to provide this confidence in our
nuclear deterrent force while adhering to the
nuclear testing moratorium. Often underfunded
following the end of the Cold War, the SSP was
designed to enhance the infrastructure necessary
to create, design and deliver the capabilities so
vital to our nuclear deterrent. By specifically iden-
tifying responsive infrastructure as a “leg” of the
New Triad, the NPR highlighted the NNSA’s
important role as steward of this process and pro-
vided the rationale for increasing SSP focus and
funding.

With respect to infrastructure revitalization, the
Facilities and Infrastructure Recapitalization
Program (FIRP) authorized projects in FY 2004 that
reduced deferred maintenance by a cumulative
eight percent of its long-term goal. By 2009, the
backlog of stockpile-related facilities deferred
maintenance will be reduced to an acceptable
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level, consistent with industry standards and facil-
ities management best business practices.
Modernization of the Nation’s defense capabilities
helps ensure that future Presidents will have the
ability to contemplate deterrence options to
respond to new and emerging threats that are dra-
matically different from those of the Cold War.

As part of the warhead stockpile stewardship
responsibilities, last year saw the first manufacture
of a certifiable plutonium pit since the closure of
Rocky Flats in 1989. The pit is part of the “trigger”
for a nuclear weapon, without which it cannot
function. Three additional pits were manufactured
in 2004. The NNSA continues making progress
toward building a modern pit manufacturing facil-
ity. In addition, progress continued on construc-
tion on a facility to extract and refresh tritium, a
gas that is required for all U.S. nuclear warheads to
operate as designed.

The NNSA continues to develop the predictive
capabilities needed for weapons certification and
assessment as well as to evaluate phenomena that
results from changes to the devices from the way
they were originally designed and built. To
address this challenge and to quantify the uncer-
tainties will require computer capabilities beyond
the 100 trillion operations per second “Purple”
platform being delivered in 2005. These comput-
ers will ultimately help conduct nuclear stockpile
certification for all weapons systems using highly
complex, three dimensional simulations. The
Dual-Axis Radiographic Hydrotest (DARHT)
facility has started to provide images of weapons
implosion processes. The use of lasers to simulate
detonations was initiated at the National Ignition
Facility (NIF) in 2004. Each of these systems is
essential for assuring the safety, security, and relia-
bility of nuclear weapons without underground
testing. Although still under construction, four of
the NIF’s 192 laser beams are already operating
and being used to conduct experiments in ther-
monuclear fusion ignition and high-energy-densi-

ty physics.

Current progress in computer capacity is shown in
the following graph.

Advanced Simulation and Computing (ASC) Campaign
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The Naval Reactors program has embarked on the
development of a new reactor core, the
Transformational Technology Core (TTC), to pro-
vide increased energy for its newest class of attack
submarines. TTC will use new core materials to
achieve a greater energy density — more energy in
the reactor without increasing size, weight, or
space while maintaining a reasonable cost — for
future VIRGINIA class attack submarines. This is
important to better serve the Navy’s mission
requirements including increased operational
demands.

NNSA provides the nuclear propulsion plant for the Virginia
Class attack submarine.
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Moscow Treaty

The strategic nuclear weapons reductions anticipat-
ed in the NPR were codified by President Bush on
May 24, 2002, in the Strategic Offensive Reduction
Treaty (commonly referred to as the Moscow Treaty)
with Russian President Putin. The Moscow Treaty
called for a two-thirds reduction over the next
decade in the number of today’s operationally
deployed strategic nuclear warheads. To implement
the treaty, the NNSA, in conjunction with the
Department of Defense, will reduce this number
from today’s level of 6,000 to between 1,700 and 2,000
by 2012. Russia has agreed to similar reductions.

Furthermore, in a report to Congress dated June 3,
2004, the NNSA Administrator detailed a plan for
the significant reduction in the U.S. nuclear weapons
stockpile facilitated by the Moscow Treaty. The plan,
recently approved by the President, will lead to a
significant decline — by nearly half —in the size of the
total U.S. nuclear weapons stockpile (deployed
weapons, spares, etc.) by 2012. Such a level has not
been seen in several decades.

The reduction in the number of warheads allows
certain programmatic realignments. Since fewer
warheads will need to be refurbished and main-
tained, more resources can be directed at developing
a smaller, more robust infrastructure in the U.S. to
maintain deterrence and respond to evolving future
threats. Finally, increased resources for U.S. assis-
tance to help Russia with their significant warhead
dismantlement requirements of the Moscow Treaty
can also be anticipated.

One project impacted by these reductions is the
Tritium Extraction Facility. Construction of this facil-
ity in South Carolina was 90% complete in 2004.
Immediate plans for this facility are directed at
extracting and renewing tritium in existing war-
heads. A smaller stockpile, though, will mean the
renewal of fewer warheads and the capability to
decommission retired warheads sooner.

Global Threat Reduction Initiative
and Related Non-Proliferation
Activities

On May 26, 2004, Secretary Abraham launched a

comprehensive global initiative to secure and
remove high-risk nuclear and radiological materials

that pose a threat to the United States and the inter-
national community. As part of the Global Threat
Reduction Initiative, the Department will be devel-
oping a threat-based, prioritized approach to sys-
tematically address facilities that possess high-risk
fissile and other nuclear materials. DOE, in conjunc-
tion with the Department of State, will also be
preparing the diplomatic strategy necessary to
secure, remove, or eliminate these materials. The
Department will draw from its world class scientific
and technical expertise and leverage existing non-
proliferation programs to identify and prioritize vul-
nerable materials, remove or secure such materials,
convert research and test reactors, and take any
other steps necessary to meet changing threats.

Immediately following the announcement of the
Global Threat Reduction Initiative, Secretary
Abraham and Director Rumyantsev of the Russian
Federal Agency for Atomic Energy signed a bilater-
al agreement concerning the repatriation of
Russian-origin highly-enriched uranium (HEU)
research reactor fuel to Russia. Under this agree-
ment, more than a dozen countries are eligible to
receive financial and technical assistance from the
United States and others to ship their fresh and
spent research reactor fuel to Russia for safe and
secure management. More than 20 research reactors
in 17 countries have been identified as having
Russian/Soviet-supplied fuel.

With respect to foreign nuclear fuel originating in
the United States, Secretary Abraham directed the
NNSA to initiate actions necessary to extend the pro-
gram’s fuel acceptance deadline. Under the U.S.-
origin spent fuel return program, approximately
1,100 kilograms of HEU spent fuel have been
returned to the United States for final disposition.

In separate non-proliferation activities, new efforts
are underway to extend to international ports
NNSA’s successful “Megaports” program, which
installs sophisticated detection equipment at many
of the world’s critical cities. This Second Line of
Defense (SLD) program provides detection systems
worldwide in order to minimize the risk of nuclear
proliferation and terrorism through detection and
deterrence of illicit trafficking at international bor-
ders. As of the end of FY 2004, a total of 66 sites
including 2 Megaports completed the installation of
SLD equipment with a total of 300 sites and 20
Megaports to be completed by 2012.
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NNSA's “Megaports” program provides radiological detector
equipment to prevent/detect the movement of radiological
materials via cargo ships before they enter U.S. waters.

To further limit the threat arising from nuclear pro-
liferation, the NNSA is reducing the world’s stocks
of dangerous materials, such as HEU, through a
variety of programs to convert this material to low-
enriched uranium (LEU), and plutonium, through
Fissile Materials Disposition programs in the U.S.
and Russia. The NNSA is also working with its
Russian counterparts to eliminate Russian plutoni-
um production. Another initiative to reduce nuclear

Defense General Goals
Performance Scorecard:
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proliferation is the Pit Disassembly and Conversion
Facility (PDCF). The above graph depicts the
progress made in completing the detailed design of
the facility. The FY 2004 goal of 85% completion was
delayed due to a work stoppage at Los Alamos
National Laboratory. The project is on track to com-
plete the design by the end of FY 2005.

The following sections contain an overview of the
results associated with performance against the
most significant defense goals and annual targets
for FY 2004.

DEFENSE ($ in Millions)

FY04 FY03 *FY 2004 Budgetary|| OVERALL PERFORMANCE OF ANNIIAT. TARGETS
GENERAL GOAL PROGRAM GOALS i
rrgci] rocai bt | OGN | gy | NITET NOTMET unperamoanes

Directed Stockpile Work $1,352 3
Science Campaign $232 1
Engineering Campaign $331 0
ICF/NIF $467 2
ASCI $719 1
Pit Manufacturing $256 1
Readiness Campaign $215 1
N“&i:&ﬁ?ﬁ: " sea §5,.214 RTBF O&M $1,319 0
RTBF Construction $191 1
Secure Transportation Asset $153 1
Nuclear Weapons Incident Response $102 1
Facilities & Infrastructure Recap Program $269 0
Safeguards and Security $575 1

Office of Administrator** $282 0.5
Nonproliferation Verification R&D $237 1
HEU Transparency Impl $18 0
Elimination of Weapons-Grade P‘ Production $58 1
Nonproliferation and Inter | Security $115 1
N Nuc} ear $1,101 $968 Russian Transition Initiative $50 0

onproliferation " : 5 P

International Materials Protection and Cooperation $334 3
Fissile Material Disposition $342 2
Off-Site Source Recovery Program $4 0

Office of Administrator** $56 0.5
Naval Reactors $740 $687 Naval Reactors $738 0

Total Costs $8,061 $6,869 $8.415 | I | 2 | | |
*Includes capital expenditures but excludes such items as depreciation, ch in unfunded liability and certain other fund costs, and allocations of Depar 1 ation activities.

**Program Goal shared by two General Goals

FY 2004 Performance and Accountability Report

Defense 35



Nuclear Weapons Stewardship —
General Goal 1:

Ensure that our nuclear weapons continue to
serve their essential deterrence role by maintain-
ing and enhancing the safety, security, and relia-
bility of the U.S. nuclear weapons stockpile.

The most important responsibility of the Secretary
of Energy, in cooperation with the Secretary of
Defense, is certifying to the President that the
Nation’s nuclear weapons stockpile is safe, secure,
and reliable. To do so, the NNSA develops a
nuclear weapons stockpile surveillance and engi-
neering capability; refurbishes and extends the
lives of selected nuclear systems; and maintains a
science and technology base, including the ability
to restore the manufacturing infrastructure for the
production of replacement weapons, should the
need arise. These capabilities ensure the vitality of
our nuclear weapons without the need for under-
ground nuclear testing.

External Factors

The following external factors could affect our
ability to achieve this goal:

e Technology: Technological development is
inherently unpredictable. The discovery of an
insurmountable scientific or engineering obsta-
cle in a credible science-based stockpile stew-
ardship program could force the resumption of
underground nuclear testing.

® Nuclear Threats: Changes in the nuclear threats
posed to the United States could require changes
to our nuclear weapons stewardship programs.

How We Serve the Public

In addition to certification of the nuclear stockpile,
the NNSA accomplished a number of significant
milestones during 2004. These milestones repre-
sent activities that enhance nuclear security by
using the most economically sound means.

e Completed 100% of the work on the W87 war-
head Life Extension Program for the United
States Air Force. This, like the other Life
Extension Programs, is another cost-effective
way to provide nuclear security.

® Reduced the need for underground testing by:
(1) attaining a total capacity of Advanced
Simulation Computing production platforms
of 75 trillion operations per second; (2) begin-
ning operations at the NIF at limited power in
December 2003; and (3) executing the first
experiments on the DARHT equipment.

The B83 weapons assembly shows the complexity of these
nuclear weapons.

e Completed an aggregate total of 90 percent of
the Tritium Extraction Facility. Tritium, a
requirement in all U.S. nuclear weapons, must
be extracted and replaced periodically to main-
tain the existing stockpile.

e Authorized projects to reduce the NNSA
excess facilities footprint by another 525,000
gross square feet (GSF). More than half of the
long-range goal reduction of 3 million GSF is
now underway. This reduction will result in
reduced maintenance and security costs.

Program Goals and Targets
Supporting Nuclear Weapons
Stewardship

One of the main activities supporting General
Goal 1—to ensure that our nuclear weapons con-
tinue to serve their essential deterrence role by
maintaining and enhancing the safety, security,
and reliability of the U.S. nuclear weapons stock-
pile—is the certification of the nuclear stockpile to
the President. Through 2004, the NNSA, jointly
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with the Department of Defense (DoD), success-
fully completed the surety and assessment reports
to support certification on the nuclear stockpile.
(DP GG 1.27.1). This assessment/ certification
activity is critically important to the U.S. national
security in the absence of underground nuclear
weapon testing, which has been banned by U.S.
adherence to the 1992 moratorium. The NNSA
ensures that the nuclear warheads and bombs in
the U.S. nuclear stockpile are safe, secure, and reli-
able by: (1) developing solutions to extend
weapon life and correcting potential technical
issues; (2) conducting scheduled warhead/bomb
maintenance; (3) dismantling warheads/bombs
retired from the stockpile; (4) conducting evalua-
tions to certify warhead/bomb reliability and to
detect/predict potential weapon fixes, mainly
from aging; (5) producing and refurbishing war-
heads/bombs to install the life extension solutions
and other fixes; and (6) researching advanced con-
cepts (DP GG 1.27).

Without the underground testing to assure the reli-
ability of the nuclear stockpile as required in
General Goal 1, the NIF is used to create and meas-
ure extreme temperature and pressure conditions of
a simulated nuclear explosion (DP GG 1.30). While
the overall goal to complete the NIF by 2008 is on
track, one target for this goal — to complete 16 per-
cent of equipment fabricated to support ignition
experiments at the facility (DP GG 1.30.4) — was not
met; 12% was achieved. To correct this, the Mission
Need for the NIF Cryogenic Target System (NCTS)
was approved and alternative options to accom-
plish NCTS are now being developed. The effort
has been rescheduled to the second quarter, FY
2005. This revised schedule remains consistent with
the central program goal of demonstrating ther-
monuclear ignition of the NIF by 2010.

The stockpile stewardship activities of General
Goal 1 necessitate a capability for the safe and
secure transport of nuclear weapons, components,
and materials that will meet projected DOE, DOD,
and other customer requirements (DP GG 1.36).
Advanced equipment and highly trained person-
nel are required to execute the mission. In FY 2004,
91 secure convoys were completed, thereby meet-
ing the goal to exceed 90 secure convoys. This was
up from 78 a year earlier and showing a steady
year-to-year growth (DP GG 1.36.1).

Secure Transportation Asset Convoy Vehicle ensures safe
and secure warhead movements.

More detailed information concerning the per-
formance results for the above referenced goals
and targets is available in the Performance Results
Section.

Nuclear Nonproliferation —
General Goal 2:

Provide technical leadership to limit or prevent
the spread of materials, technology, and expertise
relating to weapons of mass destruction; advance
the technologies to detect the proliferation of
weapons of mass destruction worldwide; and
eliminate or secure inventories of surplus materi-
als and infrastructure usable for nuclear weapons.

The NNSA reduces the threat posed by the prolif-
eration of fissile material by helping to secure for-
eign stockpiles of weapons-grade material. In
addition, the NNSA oversees the dismantlement,
destruction, and ultimate disposition of weapons
including the downblending of HEU or the burn-
ing of plutonium as mixed oxide fuel (MOX) in
nuclear energy plants. The NNSA further reduces
risk through controlling exports of nuclear-related
technologies, monitoring borders for the move-
ment of fissile materials, and ensuring the employ-
ment of foreign nuclear-related scientists and engi-
neers in other more productive pursuits.
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External Factors

The following external factors could affect our abil-
ity to achieve this goal:

e Close Cooperation with Russia: Unprecedent-
ed levels of cooperation between the United
States and Russia have made it possible to make
great strides in securing and eliminating inven-
tories of surplus materials. A close relationship
is necessary for future progress.

e International Atomic Energy Agency (IAEA):
The IAEA is essential to the success of our efforts
to control nuclear proliferation. It is uncertain
whether the IAEA will receive the necessary
funding and show the necessary leadership to
member countries. We are monitoring this situa-
tion closely.

e Technology: Technological development is
uncertain and unpredictable. Our efforts to
develop nuclear weapons/material detection
technology may be more or less successful than
predicted, which would have a corresponding
positive or negative impact on our efforts.

How We Serve the Public

In addition to the Global Threat Reduction Initiative
activities already discussed, the NNSA conducted a
number of high-profile operations in 2004 aimed at
reducing the risk associated with proliferation. On
May 25, 2004, in Greece, Secretary Abraham official-
ly transferred hand-held radiological detection
equipment to Greek officials to support increased
security for the Summer Olympic Games. The radi-
ation detection equipment was successfully used to
detect or deter the illicit trafficking of nuclear and
other radiological materials through ports or across
international borders.

A Defense Support Program (DSP) satellite
launched February 14, 2004, from Florida’s Cape
Canaveral included sophisticated nuclear test
detection sensors from the NNSA. This equipment
is used to monitor the Limited Test Ban Treaty of
1963 and to deter proliferant nations from conduct-
ing nuclear tests. The next DSP satellite, scheduled
for launch in 2005, will complete the present
nuclear detection sensor package design and also
carry the demonstration experiment for the next
generation of high altitude sensors — the Space and

Atmospheric Burst Reporting System (SABRS) —
that NNSA is currently developing.

The DSP supports nuclear test detection from space.

On February 25, 2004, NNSA initiated a new pro-
gram to provide employment opportunities to Iraqi
scientists, technicians, and engineers. This program
complements other Bush Administration initiatives
that seek to prevent the proliferation of weapons of
mass destruction expertise to terrorists or prolifer-
ant states. The first phase of this long-term effort is
the current survey of Iraq’s science and technology
infrastructure by scientists. Once the survey is com-
pleted, the partners will convene a workshop in the
region to bring together representative experts from
Irag, the United States, the international science
community, and funding organizations to discuss
priorities and options for technical cooperation.

Also during 2004 the NNSA:

e Continued security upgrades on weapons-
usable nuclear material. A quarter of the target-
ed 600 metric tons is now secure, thereby
enhancing the security of our Nation.

e Created or expanded 16 commercial enterprises
and employed 8,200 Russian scientists and engi-
neers formerly employed in nuclear weapons
facilities located in Russia. Similar to the afore-
mentioned Iraqi reconstruction effort, the
employment of these skilled nuclear-trained
professionals in such endeavors as medical tech-
nology helps prevent the spread of sensitive
knowledge to rogue states.
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e Provided confidence, as part of the 1993 HEU
Purchase Agreement, that Russian HEU is per-
manently eliminated from the Russian stockpile.
Russian HEU was down blended into LEU (less
than 5% U235 assay) and sold to the U.S.
Enrichment Corporation (USEC). Through FY
2004, 231 metric tons of HEU, equivalent to
9,240 nuclear weapons, have been eliminated as
part of 500 metric tons being eliminated by 2013.

® Recovered approximately 10,022 sealed sources
of high-risk radiological sources, thereby pre-
venting these radioactive materials from being
used in a radiological dispersal device, also
known as a “dirty bomb.”

Program Goals and Targets
Supporting Nuclear Nonproliferation

Many activities are underway to support General
Goal 2 — provide leadership to limit or prevent the
spread of materials, technology, and expertise relat-
ing to weapons of mass destruction; advance the
technologies to detect the proliferation of weapons
of mass destruction worldwide; and eliminate or
secure inventories of surplus materials and infra-
structure usable for nuclear weapons. For example,
the NNSA is providing assistance to foreign gov-
ernments to identify and intercept illegal shipments
of weapons materials by working in Russia and
other regions of concern to: (1) secure and eliminate
vulnerable nuclear weapons and weapons-usable
material; (2) locate, consolidate and secure radiolog-
ical materials that can be used in a dirty bomb; and
(3) install detection equipment at border crossings
and Megaports to prevent and detect the illicit
transfer of nuclear material (NN GG 2.46). This
effort complements the Department of Homeland
Security’s Container Security Initiative, in which
Customs and Border Protection agents partner with
countries operating major shipping ports to help
safeguard the international supply chain. In 2004,
the target to install radioactive detection equipment
at a cumulative total of 74 sites was not achieved.
The length of time taken by foreign governments to
review and approve agreement language resulted
in a cumulative total of 66 sites provided with the
equipment. (NN GG 2.46.6). Pace of implementa-
tion should increase in the first quarter of FY 2005 as
Memoranda of Understanding with foreign gov-
ernements are signed.

To prevent the spread of nuclear materials and
reduce the threat of nuclear terrorism, the NNSA is
facilitating the shutdown of the three remaining
weapons-grade plutonium production reactors in
Russia. This program is intended to provide an
alternative fossil fuel power source to permit shut-
down of the three reactors which, in addition to
providing vital energy and heat for two Russian
cities, also produces up to 1.2 metric tons of
weapons-grade plutonium per year. This is being
accomplished through: (1) refurbishment of an
existing fossil-fuel (coal) power plant at Seversk
(NN GG 2.42), and (2) construction of a new fossil-
fuel (coal) plant at Zheleznogorsk. The NNSA had
a key 2004 target for completing 16 percent of a
fossil plant in Seversk, which would facilitate shut-
ting down two weapons-grade plutonium produc-
tion reactors (NN GG 2.42.1). However, after more
refined estimates were developed through NNSA,
U.S. contractors and their Russian counterparts,
the preliminary cost assessments significantly
increased. As a result, only 12.9 percent of the
annual target was completed. However, additional
funding should get this project on track in FY 2005.

Completion of other NNSA goals is also being com-
promised by an uncertain U.S./Russian diplomatic
environment. Finishing the design and construc-
tion of a MOX facility (NN GG 2.47.6) for the goal of
eliminating surplus Russian plutonium (NN GG
2.47) is particularly noteworthy. This program goal
supports General Goal 2 by reducing the supply of
fissile material. The annual target for 2004 required
NNSA to complete 60 percent of U.S. assistance to
the Russian Federation of the MOX fuel facility
design. However, the resolution of a liability issue
prevented the completion of this activity; 15% was
completed. Resolution is presently being pursued
by all affected agencies (e.g. DOE, DOD, and State)
at the National Security Council level.

More detailed information concerning the perform-
ance results for the above referenced goals and tar-
gets is available in the Performance Results Section.

Naval Reactors — General Goal 3:

Provide the Navy with safe, militarily effective
nuclear propulsion plants and ensure their con-
tinued safe and reliable operation.

The NNSA is responsible for providing the United
States Navy with safe, militarily effective nuclear
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propulsion plants. Naval nuclear propulsion plants
currently power about 40 percent of the Navy’s
principal combatants. The NNSA will continue to
provide the Navy and the Department of Defense
reliable and militarily effective nuclear power
through the Naval Reactors program. New tech-
nologies, methods, and materials to support reactor
plant design for future generations of reactors for
submarines, aircraft carriers, and other combat
ships are also developed under this program.

The chart below indicates that the Naval Reactors
program completed 60 percent of the next genera-
tion aircraft carrier reactor design (referred to as the
CVN 21) in FY 2004. The CVN 21 nuclear propul-
sion plant will have increased core energy, nearly
three times the electrical plant generating capacity,

Next Generation Aircraft Carrier Reactor Design
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Therefore, any external factor seriously affecting
either organization’s policies may have an impact
on the Program’s ability to achieve this goal.

How We Serve the Public

Naval Reactors continues the success it has had for
more than 50 years, and is a prime example of how
to manage unforgiving and complex technology.
The Naval Reactors program, which supports the
nuclear powered submarines and carriers around
the world, remains a vital part of the national secu-
rity mission and the Global War on Terrorism. In
2004, the Naval Reactors Program completed the
next-generation submarine reactor plant design.

Program Goals and Targets
Supporting Naval Reactors

The Naval Reactor’s key program goal is identical
to General Goal 3, which is to provide the Navy
with safe, militarily effective nuclear propulsion
plants and ensure their continued safe and reliable
operation (NR GG 3.49). FY 2004 targets to imple-
ment this goal included 2 million miles of safe
steaming in nuclear-powered ships and the design

and will require half of the Reactor Department
sailors when compared to today’s operational air-
craft carriers.

External Factors

Currently, no external factors appear to impact the
ability to achieve this General Goal. However,
given the unique nature of the Naval Reactor’s
responsibilities, commitments to both DOE and
the U.S. Navy must be considered at all times.

Safe Steaming Miles
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for Nuclear Powered Ships

of new reactors (NR GG 3.49.1). Since its inception,
the Naval Reactors program has supplied 130 mil-
lion miles of safe nuclear propulsion.
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More detailed information concerning the per-
formance results for the above referenced goal and
target is available in the Performance Section.

Challenges and Future Expectations

In the next 25 years, our most significant expecta-
tions pertain to stockpile security, infrastructure
for weapons production, nonproliferation and
naval propulsion. Associated with these expecta-
tions are a number of key intermediate objectives
and long-term targets along with the challenges
the NNSA faces in meeting these expectations.

The first expectation, jointly with the Secretary of
Defense, is the annual certification to the President
on the nuclear weapons stockpile. The main chal-
lenge here is the continuation of an effective stock-
pile in the face of aging nuclear weapons systems.
To assure the certification, we will work toward
demonstrating the full capability of the NIF by 2010.
Detailed three-dimensional simulations of weapons
design and performance will be routine as both
improved codes and computing capability plat-
forms are realized. Although committed to the
underground nuclear testing moratorium, the
NNSA has as its parallel goal to
be able, if necessary, to resume/conduct an
underground test in as little as 18 months.

Secondly, the NNSA will develop and maintain the
facilities and infrastructure necessary to ensure the
safety, security, and reliability of the stockpile. By
2009, deferred maintenance will be reduced to
industry standards, and over 3 million GSF of
excess space will be eliminated.

Thirdly, all worldwide nuclear materials will be
under controls and surveillance acceptable to the
U.S. To do this, security upgrades will be com-
pleted on 600 estimated metric tons of weapons-
usable nuclear materials by 2008, and 39 Russian
Navy nuclear warhead sites by 2006. The last
remaining nuclear reactors in Russia that produce
weapons-grade plutonium ultimately will be shut-
down by 2012. By 2012, 17 metric tons of Russian
HEU will be converted to LEU. In addition to
these activities, radiation sensing devices will have
already been installed at 300 sites around the
world. Diplomatic relations and economic condi-
tions abroad will continue to impact the ability to
secure fissile materials internationally and could
challenge the success of these programs.

Lastly, the NNSA continues to provide nuclear
reactors that meet the U.S. Navy’s operational
requirements safely and reliably. With a proven
record in meeting the Navy’s current needs for
nuclear propulsion, the NNSA is directing
resources at accomplishing the new challenge of
providing reactors with an even longer life.
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Investing In America’s Energy Future

Energy Strategic Goal: To protect our national
and economic security by promoting a diverse
supply and delivery of reliable, affordable, and

environmentally sound energy.

“Energy, of course, is a vital
component of our work. We
must promote and execute both
practical and visionary policies
that will secure the energy we
need to guarantee our continued
economic growth and prosperity
today and in the years and
decades ahead.”

Spencer Abraham
Secretary of Energy

The demand for energy in the U.S. is rising much faster than the
projected increase in domestic energy production. The shortfall
between energy demand and domestic supply is projected to
increase nearly 50 percent by 2020. That projected shortfall can
be made up in only three ways — import more energy, improve
energy conservation and efficiency, and/or increase domestic
supply.

The Administration considered these options in its develop-
ment of the National Energy Policy (NEP). It concluded that
increased dependence on oil imports from volatile regions of the
world would jeopardize our national and economic security. As
our dependence on oil rises, so does our vulnerability to price
shocks, shortages, and disruptions. For that reason, the
Administration resolved to take steps to improve energy con-
servation and efficiency and increase domestic energy produc-
tion in order to avoid increased dependence on imports. That
was the hallmark of the NEP issued in May 2001 and remains
the heart of our Nation’s energy strategy.

Science and technology are the Department’s principal tools for
achieving the goals of the NEP. The Department invests in high-
risk, high-value energy research and development that the pri-
vate sector alone would not or could not develop in a market-
driven economy. We are developing technologies to allow
renewable energy to play a more important role in the future of
our Nation.

The following Offices within the Department are working
toward the energy security goal:

The Office of Fossil Energy (FE) addresses issues related to the
security, affordability, and environmental acceptability of fossil
fuel supply and use. For the Clean Coal Program, this is carried
out through public/ private partnerships to develop technology
that will ensure continued electricity production and potential
future large scale hydrogen production from the extensive U.S.
coal resource. For oil and gas, FE implements a policy, and tech-
nology development program to diversify natural gas supply
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options and improve oil exploration and production
capabilities.

FE also operates two facilities which comprise the
Nation’s first line of defense against severe petrole-
um product shortages, including: 1) the Strategic
Petroleum Reserve (SPR), which provides emer-
gency oil supplies in the event of a serious supply
disruption; and 2) the Northeast Heating Oil
Reserve, which helps ensure adequate heating oil
supplies in the event of severe energy disruptions.

The Office of Nuclear Energy, Science and
Technology (NE) leads the government's efforts to
develop new nuclear energy generation technolo-
gies to meet energy and climate goals to develop
advanced, proliferation-resistant nuclear fuel tech-
nologies that maximize energy from nuclear fuel,
and to maintain and enhance the national nuclear
technology infrastructure. NE serves the present and
future energy needs of the country by managing the
safe operation and maintenance of our critical
nuclear infrastructure that provides nuclear technol-
ogy goods and services. Nuclear power produces no
greenhouse gas emissions and can play a significant
role in reducing our dependency on foreign oil.

NE’s research and development (R&D) programs
are focused on (1) assisting the nuclear power indus-
try in lowering the licensing risks associated with
building nuclear power plants; (2) developing tech-
nologies for the next-generation of nuclear power
plant plants; (3) developing technologies for the effi-
cient generation of large commercial quantities of
hydrogen using nuclear power; and (4) developing
technologies that significantly reduce the long-term
storage requirements of spent nuclear fuel.

NE also maintains a robust isotope production pro-
gram, providing radioisotope-based power systems
for deep space exploration and national security
missions and providing a variety of users with the
specific research and medical isotopes to meet their
needs. In addition, NE’s University Reactor Infra-
structure and Education Assistance program enables
the Nation to maintain a stable number of talented
nuclear engineering and science graduates needed
for industry, academia and national laboratories.

The Office of Energy Efficiency and Renewable
Energy’s (EERE) mission is to strengthen America’s
energy security, environmental quality, and econom-
ic vitality through public-private partnerships that

promote energy efficiency and productivity, bring
clean, reliable and affordable energy technologies to
the marketplace, and make a difference in the every-
day lives of Americans by enhancing their energy
choices and quality of life. Examples of how some of
these key department drivers are addressed by the
eleven EERE programs include:

e Replacement of Conventional Fuels — the Vehicle
Technology and Hydrogen programs work
together through the FreedomCAR Partnership
and Hydrogen Fuel Initiative to develop tech-
nologies that have the potential to virtually elim-
inate the use of petroleum for transportation
over the next several decades. One of the major
technical challenges we are addressing is the
means to store sufficient amounts of hydrogen
aboard the vehicle to provide a driving range of
greater than 300 miles.

e® C(lean, affordable renewable energy sources —
EERE’s Wind Technology research and develop-
ment program successfully graduated its high
speed wind effort, meeting its cost of energy goal
of 3 cents/kilowatt hour in strong winds. The
program is now developing next-generation
technologies to operate cost effective wind
power in moderate speed winds, which will sig-
nificantly expand the opportunities to use wind
power nationwide.

e C(lean, reliable energy — based upon DOE spon-
sored R&D, conducted by the Distributed
Energy Resources program within EERE, the
Mercury 50 Turbine was offered as a commercial
product. This R&D enables “mission-critical”
operations when grid-connected power is not
available and improves the use of distribution
assets by reducing the peak or altering the shape
of energy demand.

The mission of the Office of Electric Transmission
and Distribution (OETD) is to lead a national effort
to modernize and expand America’s electric deliv-
ery system to ensure a more reliable and robust elec-
tricity supply, as well as economic and national secu-
rity. This effort is accomplished through research,
development, demonstration, technology transfer,
and education and outreach activities in partnership
with industries, businesses, utilities, states, and
other federal programs and agencies, universities,
national laboratories, and other stakeholders.
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Energy General Goal

Performance Scorecard:

ENERGY SECURITY ($ in Millions)

FY04 FY03
GENERAL GOAL || PROGRAM (| PROGRAM
COST COST

PROGRAM GOALS

*FY 2004 Budgetary | OVERALL PERFORMANCE OF ANNUAL TARGETS

Natural Gas Technologies

Zero Emissions Coal-Based Electricity and Hydrogen Production $346

Expenditures PROGRAM NOT MET || NOT MET
Incurred SCORE MET | ~80%) || UNDETERMINED
0

$54

Oil Technology

$62

Petroleum Reserves

$269

Develop New Nuclear Generation Technologies

$107

Nuclear Fuel Technologies

$84

Hydrogen/Fuel Cell Technologies

Maintain and Enhance National Nuclear Infrastructure

$235

$81

Vehicle Technologies

$209

Solar Energy

$171

Building Technologies

$64

Wind Energy

$49

Hydropower

$6

Energy Security $6,378 $6,235 Geothermal Technology

$23

Biomass and Biorefinery Systems R&D

876

Weatherization

$256

State Energy Programs

$102

Intergovernmental Activities

$16

DEMP/FEMP

$22

Distributed Energy Resources

$61

Industrial Technologies

$132

Electric Transmission and Distribution

$72

Southeastern Power Administration

$36

Southwestern Power Administration

$34

‘Western Area Power Administration

$752

$4,355

Bonneville Power Administration
Energy Information Administration

$85

Total Cost $6,378 $6,235

*Includes capital

The value of the Department is not just found in
R&D projects. The Power Marketing Administra-
tions market and deliver reliable, cost-based Federal
hydroelectric power and related services to cus-
tomers over much of the southeastern, central and
western United States. Transmission systems owned
by the Power Marketing Administrations are part of
the nation’s interconnected generation and trans-
mission system and make a significant contribution
to the country’s current energy supply. While the
Power Marketing Administrations assure that cus-
tomers receive the benefits of Federal power, they
collect sufficient revenue to repay the American tax-
payer’s investments allocated to power within the
timeframes established by law and regulations.

The following sections contain an overview of the
results associated with performance against the
most significant energy goals and annual targets for
FY 2004.

Energy Security — General Goal 4:

Improve energy security by developing technolo-
gies that foster a diverse supply of reliable, afford-
able, and environmentally sound energy by pro-
viding for reliable delivery of energy, guarding
against energy emergencies, exploring advanced
technologies that make a fundamental improve-
ment in our mix of energy options, and improving
energy efficiency.
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57,759 ] |

es but excludes such items as depreciati h in unfunded liability estimates and certain other non-fund costs, and allocations of Departmental administration activities.

Secretary Abraham declared that the Department
has “an ambitious, long-term vision of a zero emis-
sion future, free of reliance on imported energy.”
The programs supporting this General Goal follow
through with the President’s promise for a strong,
secure economy, and an energy- independent future.
Investments that are being made will expand our
Nation’s energy supply, assess and address our
Nation’s energy infrastructure vulnerabilities, and
develop energy assurance activities consistent with
the NEP.

The Department’s technologies draw on all our
available resources: oil; natural gas; coal; nuclear
energy; renewable energy sources including hydro-
power, wind, solar, bioenergy, and geothermal; and
reductions in demand through conservation and
energy efficiency technologies and processes. The
Administration believes it is not the role of the
Federal Government to choose the energy sources
for the country. Instead, the role of the Federal
Government is to do high-risk, long-term R&D in
areas where the private sector will not invest, and to
allow the market to decide how much of each ener-
gy source is actually used. Diversity of energy
sources (e.g., fossil, nuclear, and renewables) can
help provide stability and guard against price spikes.

The Administration’s energy portfolio takes a long-
term focus through investments in hydrogen use
and production, electricity reliability, and advanced
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coal and nuclear energy power technologies.
Investments in these pivotal areas honor a commit-
ment to strengthen the Nation’s energy security, not
just in the near-term, but for generations to come.

The Nation’s long-term energy solution will come
not from the development of a single energy source
but from a broad portfolio of energy supply options.
Fossil energy is an essential component of a compre-
hensive energy strategy. The Department has invest-
ed in the President’s Coal Research Initiative. Under
this initiative, the Department is working to dramat-
ically improve the efficiency and environmental pro-
tection being developed for coal burning power pro-
duction by conducting research and development on
coal-related technologies to improve coal’s competi-
tiveness in future energy supply markets. To address
our Nation’s ongoing need for oil and gas, the
Department continues to develop and promote tech-
nologies that can both lower costs of oil and natural
gas exploration and development, and maximize
America’s energy supply. To minimize the impact of
oil supply disruptions, the Department is committed
to filling the Strategic Petroleum Reserve to 700 mil-
lion barrels.

The Department is at the forefront of implementing
the President’s Hydrogen Fuel Initiative to reduce
America’s growing dependence on oil. Hydrogen
holds the promise of an ultra-clean and secure ener-
gy option for America’s future because it can be pro-
duced from domestic sources. In addition, DOE
continues to emphasize R&D to improve energy effi-
ciency and reliability in homes, buildings, trans-
portation, and industry, and to reduce the cost of
renewable and related energy technologies such as
wind, solar, geothermal, and biomass.

Nuclear energy remains a critical component of the
Nation’s energy portfolio and a significant part of
America’s energy future. The Department’s nuclear
energy programs are working together to develop
advanced nuclear power technologies.  This
includes the Department’s Nuclear Hydrogen
Initiative which is focused on the development and
demonstration of nuclear technologies necessary for
the commercial production of hydrogen using
nuclear power. Furthermore, the Department is
working to develop advanced systems that are more
proliferation resistant, and have reduced life cycle
costs. The Department is also continuing to develop
proliferation-resistant fuel treatment technology that

reduces the volume and toxicity of high-level waste
to optimize storage capacity of the first U.S. reposi-
tory and reduce the need for additional repositories.

The Department is also developing technologies to
assure the reliability of energy delivery. The
Department is advancing technologies that will
upgrade America’s aging electricity infrastructure,
relieve congestion on transmission and distribution
systems, and develop superconducting materials
that will improve the reliability of transmission sys-
tem components.

The Department’s Power Marketing Administra-
tions sell and deliver electricity primarily generated
from hydropower projects located at federally-
owned dams. This clean, low-cost, renewable energy
benefits customers throughout the southeastern,
central and western states.

External Factors

The following external factors could affect our
ability to achieve this goal:

e Technology: Technological development is
inherently unpredictable. Our efforts to devel-
op zero-emission fossil generation technology,
hydrogen, renewable energy, advanced nuclear
power and fusion may be more or less success-
ful than predicted, with a correspondingly pos-
itive or negative impact on our efforts.

® Market Forces: Whether new technology is
deployed depends to a large extent on whether
that technology is competitive, considering rele-
vant policies (e.g., tax incentives for the purchase
of fuel-cell vehicles) and future energy prices.

e Consumer Choice: Improved energy efficiency
is largely the result of millions of decisions by
individual consumers. The Department can help
develop improved technology, but whether this
technology is deployed depends on consumer
decisions, including the marketprice of energy
and relevant policies that may affect those deci-
sions. In addition, the deployment of hydrogen
and alternative fueled vehicles depends to a
large extent on the decisions by individual con-
sumers to purchase these vehicles.

e Nonproliferation Policy: Deployment of
advanced fuel cycle technologies will depend
upon policy changes permitting fuel reprocessing.
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How We Serve the Public

The offices that contribute to this General Goal are
involved in a broad range of projects and activities
that seek to merge cutting edge technologies with
responsible energy practices. Examples of how each
has served the public throughout FY 2004 are dis-
cussed below.

FE conducts research and development to enhance
our recoverable oil and natural gas resources. Direct
benefits to the public include improving exploration
and drilling technologies, which may increase the
total recoverable domestic resources of oil and gas.
This could decrease our reliance on foreign sources
of energy. Additional benefits also include decreas-
ing harmful emissions of and improving the effi-
ciencies of technologies related to energy produc-
tion and use; and ensuring the availability of clean
and affordable energy. The Strategic Petroleum
Reserve and Northeast Home Heating Oil Reserve
protect Americans from the severe adverse econom-
ic effects of petroleum supply disruptions.

In addition to exploring more efficient uses of our
fossil energy resources, the Department is making
advances in nuclear energy.

NE provides the following;:

e Next-generation reactor technologies for pro-
ducing electricity and hydrogen using nuclear
power more efficiently and safely;

e Advanced fuel cycle technologies for reducing
the volume and radiotoxicity, and increasing the
proliferation-resistance of spent nuclear fuel,
making nuclear energy more economical and
environmentally friendly;

e Plutonium-based heat and power systems for
National Aeronautics and Space Administra-
tion’s (NASA) deep space exploration missions;

® Research and medical isotopes needed by a vari-
ety of paying customers; and,

e Nuclear reactor fuel and reactor upgrades to
universities across the nation, as well as the
financial assistance to nuclear engineering and
science undergraduates and graduate students.

Cooperative arrangements at all levels of govern-
ment illustrate the Department’s commitment to
responsible energy use.

On November 20, 2003, the Secretary of Energy
joined by Ministers representing 15 nations and the
European Commission, signed an agreement for-
mally establishing the International Partnership for
the Hydrogen Economy (IPHE). The IPHE is an
international mechanism to coordinate hydrogen
research and hydrogen technology development
and deployment.

On February 19, 2004, the Secretary announced a
new effort to educate state and local government
officials on the vision of a hydrogen economy.
“Hydrogen Power: The Promise, The Challenge” is
a six-city national tour that commenced in Lansing,
Michigan on March 23, 2004. Working with region-
al, state, and local partners, the Department offers
“Hydrogen 101" to State and local officials who do
not have a technical background, but are interested
in learning more about hydrogen and fuel cell tech-
nologies, hydrogen safety, and the challenges to
achieving the hydrogen vision.

On March 2, 2004, DOE and the U.S. Environmental
Protection Agency (EPA) honored winners of the
2004 EnergyStar® Partner of the Year awards.
EnergyStar® is a national symbol for energy efficien-
cy that promotes energy savings by labeling prod-
ucts that exceed federal specifications for energy
use. The awards highlight the efforts of leading
manufacturers, retailers, utility companies, and a
variety of state and regional programs that promote
energy efficiency and awareness of the EnergyStar®
label, which helps consumers identify the most
energy-efficient products in the marketplace.
Appliances, lighting, office equipment, home elec-
tronics, windows, and more can qualify by meeting
the program guidelines. According to the EPA, con-
sumer savings to date for all EnergyStar® activities is
$9 billion.

On March 9, 2004, the Secretary launched a national
public service advertising campaign designed to
make children and their parents aware of energy
efficient behavior through a new “spokes-villain,”
the Energy Hog, an energy waster. The Energy Hog
and the campaign were developed by the
Advertising Council and Energy Outreach
Colorado and are sponsored by DOE, The Home
Depot, the North American Insulation
Manufacturers Association, the National Fuel Funds
Network, and the Colorado Governor’s Office of
Energy Management and Conservation, who were
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all present for the launch. Nineteen state energy
offices, in addition to Colorado’s, are also sponsors.

OETD’s R&D directly benefits the public by lead-
ing the modernization and expansion of the
Nation’s electricity delivery system (the grid).
These improvements will reduce the risk of multi-
regional blackouts (such as the August 2003 black-
out) by providing faster detection of problems,
and more wide-spread operator awareness of local
outages, load imbalances, frequency and voltage
problems, and other faults.

Finally, the Power Marketing Administrations
serve the public through delivery of reliable low-
cost power and related services to many hundreds
of customers including municipalities, coopera-
tives, public utility and irrigation districts, Federal
and State agencies, and Native American tribes.
The marketing efforts and delivery capabilities of
the Power Marketing Administrations provide for
recovery of annual operating costs as well as
repayment of taxpayer investment in the Federal
hydropower system.

Program Goals and Targets
Supporting Energy Security

Fossil Energy

The United States relies on fossil fuels for about 85
percent of the energy it consumes and forecasts
indicate that the percentage value will increase in
the future. The Department’s FE activities are
designed to ensure that the economic benefits from
moderately priced fossil fuels are compatible with
the public’s expectation for exceptional environ-
mental quality and reduced energy security risks.
Following this premise, one of FE’s key program
goals is to develop a zero emission coal power
plant by 2015 (FE GG 4.55). In order to achieve this
goal, public/ private partnerships have been estab-
lished to develop key technologies. Testing was
initiated in 2004 on membrane technology that
would separate hydrogen from gasified coal which
could then be used as an environmentally friendly
fuel for power generation (FE GG 4.55.2.2). This is
one of the many steps toward achieving the 2015
goal.

To support the General Goal by promoting a diverse

supply of energy, FE also focuses on increasing the
availability of natural gas and oil (FE GG 4.56).
Technologies will be developed to increase domes-
tic supplies from unconventional sources, such as
methane hydrates (see the following insert). The
development of technologies, such as this, is spon-
sored by the Federal government because it is long
term and high risk and therefore would not be

Methane Hydrates. The United States Geological Survey study
estimated the in-place gas resource within the methane
hydrates of the United States to range from 112,000 trillion cubic
feet to 676,000 trillion cubic feet, with a mean value of 320,000
trillion cubic feet of gas. This volume is larger by several orders
of magnitude than previously thought and dwarfs the estimated
1,400 trillion cubic feet of conventional recovered gas resources
and reserves in the United States.

funded by the private sector. In FY 2004, laboratory
studies and feasibility analyses were completed in
the areas of drilling vibration monitoring and con-
trol, high-temperature electronics, and specifica-
tions were developed for high temperature silicon
to be used on key insulator components. In addi-
tion, simulation software was completed which
integrated 3-D seismic data offering enhanced capa-
bilities to locate new natural gas deposits, and thus
contributed to the goal of increasing energy avail-
ability (FE GG 4.56.1).

FE’s key program goal for oil is to manage and
fund oil exploration and production research and
policy which results in development of domestic
oil resources in an environmentally sound and safe
manner (FE GG 4.57). Similar to the approach
being used for natural gas recovery, in 2004, FE
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Microhole Systems One way to potentially lower the relative-
ly high costs of locating and producing hydrocarbons in the
United States may be to reduce the size of the borehole and
the equipment needed to drill it. This program is exploring
new concepts for miniaturized drilling systems.

conducted innovative research (see the above
Microhole Systems diagram) for enhanced oil
recovery technologies, improved computer simu-
lation software to better identify hydrocarbon tar-
gets, and initiated a fracture development timing
study for Alaska’s Brook Range to further charac-
terize the location and availability of oil reserves in
Alaska (FE GG 4.57.1). Through these and other
initiatives, FE continues to pursue efforts that will
increase the amount of oil that can be recovered
from domestic sources.

By reducing the adverse economic impact of a
major petroleum supply interruption to the U.SS,,
the SPR has a direct affect on our energy security.
For the SPR, energy security is measured by how
quickly the program can respond to a Presidential

“The Strategic Petroleum Reserve is

an important element of our Nation’s
energy security. To maximize long-term
protection against oil supply disruptions,
I am directing...the Secretary of Energy

to fill the SPR up to its 700 million
barrel capacity.”

President George W. Bush

direction to draw down, how much of the oil
inventory is available, and the cost efficiency of
operations. Therefore, the key program goal is to
maintain operational readiness to drawdown at a
sustained rate of 4.4 million barrels per day for 90
days, within 15 days notice by the President and fill
the SPR to 700 million barrels by 2005 (FE GG 4.58).
In 2004, 46 million of barrels were added to the
reserve resulting in a total inventory of 670 million
barrels, thereby exceeding the target of 656 million
barels. This also provided 56 days of net import
protection (FE GG 4.58.1).

More detailed information concerning the perform-
ance results for the above referenced goals and tar-
gets is available in the Performance Results section.

Nuclear Energy

The Department’s nuclear energy R&D programs
directly support the Energy Security General Goal
of improving energy security by developing the
nuclear energy technologies necessary to make
nuclear energy part of a diverse supply of reliable,
affordable, and environmentally sound energy.
These R&D programs address both near-term and
long-term nuclear energy critical issues. These
issues include the risks associated with the permit
and licensing process for the construction and
operation of the next new nuclear power plant and
the engineering of new materials, fuels, and reac-
tor designs for the next generation of U.S. nuclear
power plants that must be able to efficiently and
safely generate both electricity and hydrogen.
These next generation plants must produce less
waste, have much lower radiotoxicity, and be pro-
liferation resistant.
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The Nuclear Power 2010 program has the goal of
lowering the technical, institutional, and regulatory
barriers to enable the nuclear power industry to
order new nuclear power plants that can be
deployed early in the next decade (NE GG 4.14). In
2004, the Department met its goal by receiving three
financial assistance applications for nuclear power
plant licensing demonstration projects in response
to the Nuclear Power 2010 program solicitation (NE
GG 4.14.1). The cost-shared projects awarded will
support plans to demonstrate for the first time the
U.S. Nuclear Regulatory Commission’s untested
combined Construction and Operating License
(COL) process.

The Generation IV Nuclear Energy Systems
Initiative program is conducting the R&D to devel-
op next-generation nuclear energy systems that
excel in safety, sustainability, cost-effectiveness and
proliferation resistance. In May 2004, the
Department issued a Request for Information and
Expressions of Interest announcing the
Department’s interest in entering into a coopera-
tive agreement for the conduct of the research,
development and demonstration of a next-genera-
tion nuclear reactor coupled to advanced electricity

and hydrogen generation technologies. Thirteen
expressions of interest were received from U.S.
companies interested in leading this effort along
with comments from 40 companies and organiza-
tions with an interest in the future of nuclear
power.

In conjunction with Generation IV, the Advanced
Fuel Cycle Initiative is addressing long-term solu-
tions for managing nuclear wastes by developing
advanced, proliferation-resistant nuclear fuel tech-
nologies that reclaim the energy remaining in
spent nuclear fuel, minimize wastes, and perform
in a safe and environmentally sound manner (NE
GG 4.15). In FY 2004, NE met a key target by
demonstrating the separation of long-lived
radioisotopes from spent nuclear fuel at laboratory
scale (NE GG 4.15 3). The development of these
separation technologies will permit economical
reduction of the volume and heat load of high-
level nuclear waste requiring repository disposal.
Successful development of a full range of
advanced spent fuel treatment and recycle tech-
nologies will significantly reduce the cost of geo-
logic disposal while simultaneously reducing
inventories of civilian plutonium.
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NE’s Nuclear Hydrogen Initiative is an integral part
of the President’s Hydrogen Fuel Initiative that has
the goal of developing technologies for economical-
ly generating, storing, and distributing commercial
quantities of hydrogen. NE’s Nuclear Hydrogen
Initiative is developing technologies for using the
extreme-high temperatures found in some nuclear
reactor designs to generate hydrogen on a commer-
cial scale (NE GG 4.14). In FY 2004, a key target to
complete the final designs of the baseline thermo-
chemical and high-temperature electrolysis labora-
tory-scale experiments was met (NE GG 4.14.3).
These laboratory-scale experimental results are
needed for the design of pilot-scale experiments
and ultimately the engineering-scale demonstration
that will demonstrate the feasibility of nuclear
hydrogen production on a commercial scale.

The Nuclear Energy Research Initiative (NERI) has
realized its original goal of developing advanced
nuclear energy systems and technology to help
assure that the U.S. maintains a viable option to use
nuclear energy to meet its energy and environmen-
tal needs. The research effort, conducted by the
Nation’s universities, laboratories, and industries,
has helped to maintain and improve the nuclear
research infrastructure in this country and has
focused attention on the United States as a nuclear
research and development leader. In FY 2004, the
NERI program focused on advanced nuclear
research at the Nation’s universities and integrated
the universities into the Department’s mainline
nuclear energy R&D programs described above. A
solicitation, open to all U.S. universities, was issued
in June 2004 and resulted in over 161 research pro-
posals for evaluation by the Department.

To ensure that highly-talented nuclear engineers
and scientists enter the work force to meet the cur-
rent and future U.S. demand, NE maintains and
enhances the Nation’s nuclear infrastructure, which
includes providing reactor fuel, reactor upgrades,
and grant programs at the six regional university
consortia and associated research reactors (NE GG
4.17). In FY 2004, NE met or exceeded the annual
target by providing fuel to these reactors, funding
26 industry-matching grants, providing 20 equip-
ment and instrumentation upgrades, providing 51
nuclear engineering education research grants and
providing 21 fellowships and 54 scholarships (NE
GG 4.17.1). This effort is reversing a previous steep

decline in the number of graduating nuclear engi-
neers and scientists.

The Radiological Facilities Management program
maintains and operates irreplaceable DOE nuclear
technology facilities in a safe, secure, environmental-
ly compliant and cost-effective manner to support
national priorities (NE GG 4.17). Central to this infra-
structure is the Nation’s nuclear technology labora-
tory, the multi-program Idaho National Laboratory.
The Radiological Facilities Management program
also supports the oversight and planning required to
assure that the Department’s nuclear fuel assets —
principally the Paducah Gaseous Diffusion Plant —
can respond as required to future national require-
ments. As an example of efficiency, the Department
met the annual target by maintaining and operating
the radioisotope power systems facilities with less
than 10 percent unscheduled downtime from their
approved FY 2004 baseline (NE GG 4.17.4).

More detailed information concerning the perform-
ance results for the above referenced goals and tar-
gets is available in the Performance Results section.

Energy Efficiency and
Renewable Energy

EERE’s programs address both the supply and
demand sides of the energy security equation.
EERE’s program activities are conducted in part-
nership with the private sector, state and local
governments, DOE national laboratories, and uni-
versities. Highlighted on the following pages are
the hydrogen technologies, solar technologies,
vehicle technologies, weatherization and wind
energy programs.

Through partnerships with the private sector, the
President’s Hydrogen Fuel Initiative seeks to
develop hydrogen, fuel cell, and infrastructure
technologies needed to make it practical and cost-
effective for large numbers of Americans to choose
fuel cell vehicles by 2020. The initiative will dra-
matically improve America’s energy security by
significantly reducing the need for imported oil.
Hydrogen technology contributes to energy secu-
rity by developing lower-cost means of producing
and delivering hydrogen in large quantities from
natural gas, coal, renewable-based electricity, and
nuclear power; and developing fuel cell and
hydrogen delivery infrastructure technologies.
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“A simple chemical reaction between hydrogen and oxygen
generates energy, which can be used to power a car produc-
ing only water, not exhaust fumes. With a new national com-
mitment, our scientists and engineers will overcome obsta-
cles to taking these cars from laboratory to showroom so that
the first car driven by a child born today could be powered by
hydrogen, and pollution-free. Join me in this important inno-
vation to make our air significantly cleaner, and our country
much less dependent on foreign sources of energy.”

President George W. Bush
State of the Union Address

The program supports the FreedomCAR Partner-
ship (Cooperative Automotive Research) and the
President’s Hydrogen Fuel Initiative which has as
its long-term goal of an industry decision to com-
mercialize hydrogen-powered fuel cell vehicles by
the year 2015 and the vision of a diverse, secure, and
emissions-free energy future.

The Hydrogen and Fuel Cell Technology program
is conducting R&D to develop hydrogen produc-
tion, storage, and delivery technologies to the
point that they are cost and performance competi-
tive and are being used by the Nation’s trans-
portation, energy, and power industries. The
Program will expand and support the General
Goal by making our clean domestic energy sup-
plies more flexible to dramatically reduce or even
end dependence on foreign oil (EE GG 4.01). In
2004, the cost-competitive target of $200 per kilo-
watt for a hydrogen fueled 50 kilowatt fuel cell
power system was achieved (EE GG 4.01,)).

The Solar Energy Technologies program helps
America meet its energy needs by developing solar
energy devices (see solar dish-engine system on the
following page) and systems that are more efficient,

A fuel cell uses the chemical energy of hydrogen to produce
electricity and water, cleanly and efficiently.

reliable and affordable. More specifically, the key
Solar program goal expects to improve performance
of solar energy systems and reduce development,
production and installation costs to competitive lev-
els. This helps address the need to improve the mix
of energy options available as outlined by the
General Goal. This will accelerate large-scale usages
across the Nation and make a significant contribu-
tion to a clean, reliable and flexible U.S. energy sup-
ply (EE GG 4.03). Laboratory testing of commercial
production crystalline silicon modules during 2004
verified the modules’ conversion efficiencies in sup-
port of the program’s goals (EE GG 4.03.01).

The Vehicle Technologies program contributes to
energy security by developing technologies that
enable the production of highly efficient cars and
trucks. Activities in the Vehicle Technologies pro-
gram contribute to two cooperative government/
industry initiatives: the FreedomCAR Partnership
and the 21st Century Truck Partnership. The
FreedomCAR Partnership is a collaborative effort
among three domestic automobile manufacturers,
five energy companies, and DOE for cooperative,
pre-competitive research on advanced automotive
technologies having significant potential to reduce
oil consumption. The 21st Century Truck
Partnership includes 16 industrial partners and 4
federal government departments working cooper-
atively to improve the energy efficiency and safety
of trucks.

The key Vehicle Technologies program goal is to
develop technologies that enable cars and trucks to
become highly efficient through improved hybrid
power technologies, cleaner domestic fuels, and
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This solar dish-engine system is an electric generator that
“burns” sunlight instead of gas or coal to produce electricity.
The dish, a concentrator, is the primary solar component of
the system, collecting the energy coming directly from the
sun and concentrating it on a small area. A thermal receiver
absorbs the concentrated beam of solar energy, converts it to
heat, and transfers the heat to the engine/generator.

lightweight materials, to be cost and performance
competitive (EE GG 4.02). Improving energy effi-
ciency is a fundamental objective of the General
Goal. Manufacturers and consumers will then use
these technologies to help the Nation reduce both
energy use and greenhouse gas emissions, thus
improving energy security by dramatically reduc-
ing dependence on oil. In 2004, for example, the
high power, light vehicle lithium ion battery cost
was reduced to $964 per battery system (EE GG
4.02.2) thereby exceeding the FY 2004 target cost of
$1,000 per battery system.

The Weatherization Assistance program improves
the energy efficiency of the homes of low-income
families through a network of 970 local agencies
throughout the country (EE GG 4.09). It is one of
the most important and longest running energy effi-
ciency programs in this country. During the last 27
years, the Department’s Weatherization Assistance
Program has provided services to more than 5.4
million low-income families. Weatherization of a

home saves the homeowner an average of $224 per
year in utility costs. In FY 2004, 99,614 homes were
weatherized, thereby exceeding the annual target of
94,450 homes (EE GG 4.09.1).

The Wind Energy Technologies program leads the
Nation’s R&D efforts to improve wind energy tech-
nologies that enhance domestic economic benefits
from wind power development, and to address bar-
riers to the use of wind energy in coordination with
stakeholders. By 2012, the program goal is to com-
plete technology R&D and collaborative efforts, and
to provide technical support and outreach needed
to overcome barriers — energy cost, energy market
rules and infrastructure, and energy sector accept-

Energy Use in a Typical
Low-Income Household

Lighting
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Cooking 9%
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7 ]
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Space Cooling
Water Heating 9%
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Other appliance and receptacle
loads including TV, dryers, washers,
and small appliances
27%

Since 1999, DOE has been encouraging the network of weath-
erization providers to adopt the whole-house approach
whereby they attack residential energy efficiency as a system
rather than as a collection of unrelated pieces of equipment.

ance — to enable wind energy to compete with con-
ventional fuels throughout the Nation in order to
serve and meet energy needs (EE GG 4.05). This
key program goal addresses the advancement of the
General Goal in many ways — developing new tech-
nologies, providing a mix of energy options, and
improving energy efficiency. In 2004, testing of pro-
totypes was completed for the first advanced low
wind-speed technology components, and detailed
designs under the first public-private partnership
project for full system low wind speed turbine
development was completed, thereby achieving the
annual target (EE GG 4.05.1).
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More detailed information concerning the perform-
ance results for the above referenced goals and tar-
gets is available in the Performance Results section.

Electricity Transmission and
Distribution

OETD'’s sponsorship of R&D in the area of reliable
electricity supply will effectively lead to the expan-
sion of transmission capacity, thereby reducing bot-
tlenecks and the risks of outages from transmission
and power supply constraints. Technological
improvements to intelligence and monitoring
devices will allow operators to measure, track, and
predict grid activity in real time and respond more
quickly to minor disturbances before they spread.
Real-time information management and advanced
communication technologies will help prevent,
detect, and resolve future power outages quickly
and efficiently. Over the next 15 years, OETD’s pro-
gram goal is to lead a national effort to modernize
the electricity delivery system (TD GG 4.12). The
program goal contributes to DOE’s national energy
security goal by providing for reliable delivery of
energy. As this wide area system is further devel-
oped over the next couple of years, it will provide
the ability to assess critical real-time grid activity
and, in turn, more adequately address disturbances
before they result in brown-out or black-out situa-
tions. A prototype wide-area measurement system
was installed and is operating in the Nation’s
Eastern Interconnection with 12 time-synchronized
monitoring instruments that feed data into two data
archiving and analysis locations, thereby meeting
the annual target (TD GG 4.12.3).

More detailed information concerning the perform-
ance results for the above referenced goal and target
is available in the Performance Results section.

Power Marketing Administrations

In the Flood Control Act of 1944 and the DOE
Organization Act, Congress directed the
Department to transmit and market power generat-
ed at federal hydropower facilities and dispose of
such power at the lowest possible rates to con-
sumers consistent with sound business practices.
The Power Marketing Administrations’ program
goals are to ensure that this hydropower is market-
ed and delivered while complying with industry
reliability standards, meeting planned and required

Grid modernization is a substantial undertaking because
America’s electric systems are capital-intensive and far-
reaching:
— 10,000 power plants generate electricity
— 157,000 miles of high voltage transmission lines
deliver electricity
— 3,100 utilities distribute electricity
— 131 million commercial, industrial, and residential
customers use electricity

repayment, and achieving a recordable accident fre-
quency rate at or below their safety performance
standard (PMA GG 4.51-4.54). Each Power
Marketing Administration uses these key program
goals as a focal point as they implement individual
power marketing programs based on regional
hydropower sources and other factors inherent to
their specific region of the country. By marketing
and delivering Federal hydropower, the Power
Marketing Administrations are directly contribut-
ing to the Department’s Energy Strategic Goal by
fostering a diverse supply of reliable, affordable,
and environmentally sound energy while increas-
ing the Country’s mix of energy options.

54 Energy

U.S. Department of Energy



In order to continue to achieve their program goals,
the Power Marketing Administrations must pro-
vide power to their customer bases that is both reli-
able and affordable. Electrical system reliability
came to the forefront on August 14, 2003, when
much of the northeastern United States and parts of
Ontario, Canada experienced a black-out with
power not being restored in some affected areas for
up to four days. System reliability continues to be a
key focus of the Power Marketing Administrations
as they operate and maintain their transmission sys-
tems in accordance with key Control Performance
Standards developed by the North American
Electric Reliability Council (NERC). For many years
the Power Marketing Administrations have meas-
ured their system reliability in accordance with
NERC Control Performance Standards 1 and 2
(PMA GG 4.51.1-4.54.1). As can be seen from the
Control Performance Standard chart the Power
Marketing Administrations have achieved NERC
standards and operated their power systems reli-
ably and efficiently.

More detailed information concerning the perform-
ance results for the above referenced goals and tar-

gets is available in the Performance Results section.
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Challenges and Future Expectations

President Bush’s Coal Research Initiative promises
tremendous energy benefits to the American people.
In FY 2004, the Department continued to develop the
technologies and processes to reap the maximum
benefits from coal — the lowest cost, most abundant
domestic energy resource. Over the next several
years, the Department will extend its research of car-
bon sequestration — the capture and permanent stor-
age of carbon dioxide produced by coal. Carbon
sequestration is important because it acknowledges
a simple fact: fossil energy — oil, gas, and coal — will
continue for decades to be the lowest-cost energy
resource worldwide. To meet this challenge the
Department is focusing on FutureGen, a public-pri-
vate partnership to design, build, and operate a vir-
tually emissions-free, coal-fired, electricity and
hydrogen production plant. This initiative will con-
tinue the Department’s path forward to continue the
development of technologies that foster a diverse
supply of environmentally sound energy resources.

NE is a leader in the development of long-term,
high-risk nuclear energy technologies while main-
taining and enhancing the current nuclear infra-
structure. NE is ensuring that nuclear technology
plays a positive role in the foreseeable future by pro-
viding a vision and coordinating planning among
governments, industries, laboratories, and universi-
ties of all nations interested in the future of nuclear
energy. Specific examples of some of the challenges
and expectations for the future for NE are:

e National Nuclear Infrastructure: NE is responsi-
ble for one of the world’s most comprehensive
nuclear research infrastructures constructed, for
the most part, in the 1950s and 1960s. The existing
infrastructure requires enhancements to provide
the systems, fuels, and material testing require-
ments needed for advanced nuclear research and
to support national priorities. NE will continue to
make capital investments to replace or enhance
processing equipment and infrastructure to
ensure all NE facilities meet essential safety and
environmental requirements and are maintained
at user ready levels. For example, the Idaho
National Laboratory (INL) has been designated
to become the leading center of nuclear research
and development for NE’s strategic nuclear ener-
gy research and development enterprise.

FY 2004 Performance and Accountability Report
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e National Nuclear Education Infrastructure: NE
continues to support programs that maintain
and enhance national nuclear capabilities by pro-
ducing highly trained nuclear scientists and
engineers to meet the Nation’s energy, environ-
mental, health care, and national security needs.
To do so, NE will continue to use educational
incentives, including the fund matching grant
program, to increase enrollments and graduates
in nuclear engineering. This will help reverse the
trend of the past twenty years that resulted in the
erosion of the nuclear engineering infrastructure.

Renewable energy technologies hold tremendous
promise in moving the Nation toward sustained, low-
emission electricity and hydrogen supply.
Government-sponsored R&D efforts over recent
decades have been very successful in helping to lower
costs and improve the reliability of renewable energy
technologies, and more can be achieved with robust
research and development in the future. An impor-
tant factor is that renewable sources of generation will
be designed to integrate into our existing distribution
system. The tools that form the necessary interface
between distributed energy systems and the grid are
being developed to be less expensive, faster, more reli-
able and more compact. But as pointed out in the
NEP, renewables don’t always fit into traditional reg-
ulatory categories and are often subject to competing
regulatory requirements, barriers which programs
are working to address. For example, uniform inter-
connection protocols and regulatory treatments
require developers of local renewable energy projects
to negotiate interconnection agreements on a site-by-
site basis. Specific examples of some of the challenges
and expectations for the future for EERE are:

e Hydrogen Technologies. Achieving a hydrogen
economy will require a combination of technolog-
ical breakthroughs, market acceptance, and large
investments in a national hydrogen energy infra-
structure. Success will not happen overnight, or
even over a few years, but over decades. It will
require an evolutionary process that phases in
hydrogen as the technologies and markets are
ready. Success will also require that the technolo-
gies to utilize hydrogen fuel and the availability
of hydrogen occur almost simultaneously.

e Biomass Technologies. Biomass, including agri-
cultural crops, trees, wood wastes, plants, grass-
es, fibers, animal and other wastes, represents an

abundant, domestic and renewable source of
energy that has tremendous potential to increase
domestic energy supplies. The current focus of
our biomass program is enabling the co-produc-
tion of liquid fuels, chemical and material prod-
ucts, and power in “biorefineries.” A thriving
bio-industry’s demand for biomass feedstock
would increase employment and income for
rural America while also contributing to the
Nation’s energy security.

Wind Technologies. Wind energy is one of the
most widely used and fastest growing renewable
energies in the world. The Department is now
focused on developing technology that can cost-
competitively harvest more widely available,
lower speed wind resources that are generally
closer to populations and load centers. If suc-
cessful, this “low wind speed” technology
could expand the land area where wind can be
developed by a factor of 20, while reducing the
average distance between the wind resources
and where power is needed by a factor of five.
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Advancing Scientific Understanding

Science Strategic Goal: Io protect our
national and economic security by providing world-
class scientific research capacity and
advancing scientific knowledge.

“Scientific and technological
research are a high calling for any
individual. And promoting research
is an important role of our Federal
government. . . . We'll continue to
support science and technology
because innovation makes America
stronger. Innovation helps
Americans to live longer, healthier,
and happier lives. Innovation helps
our economy grow, and helps people
find work. Innovation strengthens
our national defense and our home-
land security. . ..”

President George W. Bush

Basic scientific research in the physical sciences is one of the
foundations for economic growth and national security in this
country. Achievements and benefits in areas such as public
health, telecommunications, and supercomputing are
dependent upon progress in the physical sciences. The
Department’s Office of Science (SC) is a primary government
sponsor of basic scientific research in the U.S., and leads the
Nation in supporting the physical sciences in a broad array of
research subjects in order to improve our Nation’s energy
security, and to address issues ancillary to energy, such as cli-
mate change, genomics, and life sciences.

An important component of the Department’s science activi-
ties is its operation and management of 10 national laborato-
ries and 27 scientific user facilities, including x-ray and opti-
cal light sources, supercomputers, fusion devices, and particle
accelerators across the country. The suite of user facilities
plays a vital role in the Nation’s science and technology port-
folio, annually drawing over 17,000 users from universities,
industry, and government.

The President’s affirmation of the importance of Federal
investments in science and technology continues an unbroken
line of support by our Nation’s leaders for the sciences that
stretches back over 50 years — a line of support that parallels
the history of the Office of Science and its predecessors.

The following section contains an overview of the results
associated with the performance against the most significant
goals and annual targets for FY 2004.

FY 2004 Performance and Accountability Report
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Science General Goal
Performance Scorecard:

SCIENCE (§ in Millions)
FY04 FY03 *FY 2004 Budgetary| OVERALL PERFORMANCE OF ANNUAL TARGETS |
GENERAL GOAL PROGRAM GOALS i
o Eycis | OGN [y LT opraanen
High Energy Physics $796 0
World-Class : Nuc.lear Physics $420
Scientific Research | $3,196 $3,068 Bio and Environmental Rescarch 5598 0
Capacity Bas?c Epergy Smen'ces $1,128 0
Advanced Scientific Computing Research $210 0
Fusion Energy Sciences $276 0
Total Costs §3.196 §3.068 . $3428 | | o | | |

*Includes capital expenditures but excludes such items as depreciation, changes in unfunded liability estimates and certain other non-fund costs, and allocations of Departmental administration activities.

World-Class Scientific Research
Capacity — General Goal 5:

Provide world-class scientific research capacity
needed to: ensure the success of Department
missions in national and energy security; to
advance the frontiers of knowledge in physical
sciences and areas of biological, medical, envi-
ronmental, and computational sciences; or pro-
vide world-class research facilities for the
Nation’s science enterprise.

The common thread woven throughout all of the
Department’s activities is science — basic research
underpins the Department’s applied technology
programs through strategic investments that fuel
discoveries in materials sciences, chemistry, plas-
ma science, plant sciences, biology, computation
and environmental studies. SC plays five key roles
in the U.S. research enterprise:

e Supports the missions of the Department,
delivering the scientific knowledge for solu-
tions to our Nation’s most critical energy and
environmental challenges;

e Acts as the Nation’s leading supporter of the
physical sciences, including physics, chemistry
and materials science;

e Maintains stewardship of world-class scientific
tools, building and operating major research
facilities for use by the world’s scientific com-
munity;

e Serves as a key Federal agency for the creation
of leadership class computational facilities for
open science, enabling solutions to problems in
science and industry not attainable by simple
extrapolation of existing architectures; and

e Supports a diverse set of researchers, including
those at more than 280 universities in every
state in the Nation as well as scientists and
technicians at the Department’s national labo-
ratories and in industry.

External Factors

The following external factors could affect our
ability to achieve this goal:

e Scientific and Technical Talent: The prospect
of insufficient scientific and technical talent,
now and in the foreseeable future, threatens
our ability to maintain world-class scientific
capacity.

e National Support for Science: Eroding nation-
al support for investments in the physical sci-
ences that provide the critical foundations to
virtually all other fields of science, and the rap-
idly growing dependency between the biologi-
cal and physical sciences.

How We Serve the Public

The investments in the most basic areas of research
spark our imaginations and advance our human
curiosity about the universe in which we live.
Historically, these investments have also paid
handsome dividends in terms of new technologies
that have raised our standard of living and even
extended our life expectancy. For instance, the
youngest school child thinks nothing of working
on a personal computer, which is based upon
state-of-the-art electronics. Life-threatening ail-
ments are imaged, diagnosed, and treated without
ever having to resort to surgery. And people can
speak clearly to others halfway around the world
using a phone barely the size of a human hand.
Hopefully, our current efforts supporting the
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development of an artificial retina will help some
blind people see.

It is also interesting to note that many of the great
scientific advances of the last century resulted
from experiments that yielded results that were
completely different from what theory had pre-
dicted. Today, those successful “failures” have led
to a new understanding of the microscopic struc-
ture of matter and to the technology so essential to
modern life.

Program Goals and Targets
Supporting World-Class Scientific
Research Capacity

High Energy Physics (HEP): Understand the uni-
fication of fundamental particles and forces and
the mysterious forms of unseen energy and matter
that dominate the universe; search for possible
new dimensions of space; and investigate the
nature of time itself (SC GG 5.19). This program
goal supports the General Goal by advancing the
frontiers of knowledge in the physical sciences.

We have learned much about the universe we exist
in (see insert to the right). Nevertheless, we are
continually humbled by what we still do not
understand. Key scientific questions that are now
being asked about the universe at its two extremes
— the very large and the very small — are inextrica-
bly intertwined:

e Can we realize Einstein’s dream — a unified
description of fundamental particles and forces
in the universe?

e Where is the fundamental particle that endows
all other particles with their masses?

® Are there additional or “hidden” dimensions of
space-time?

® What are the masses of the neutrinos, and what
is their role in the universe?

e Why is there more matter than anti-matter in
the universe?

e What are dark matter and the dark energy,
which together make up more than 95 percent
of the universe?

How the universe originated - its genesis — is one
of the great mysteries of science. The HEP program
explores and discovers the laws of nature as they
apply to the basic constituents of matter, and the
forces between them.

The following key annual targets represent experi-
ments at HEP accelerators seeking evidence for
unification: the blending of today’s diverse pat-
terns of particles and interactions into a much sim-
pler picture at high particle energies, like those
that prevailed in the very early universe.

The Building Blocks of a Dew Drop and
The Standard Model: Quarks, Leptons, and Bosons

A dew drop is made up — \Dew brop

of many molecules of aninch)

water (107" or a billion —~

trillion). Each molecule 9.0000003 men Water
3,'1;?' mm H Molecule

atom and two hydro- L H

is made of an oxygen
gen atoms (H:0). At the

start of the 20th centu- 0.0000001 mm ::g::f;@n
ar

ry, atoms were the 107 men /° b

smallest known build- L. vt

ing blocks of matter.

Each atom consists of 000000000801 mm gf;:; :1""’
ar
a nucleus surrounded 16" mm Proton

by electrons. Electrons

are leptons that are st than Quark
bound to the nucleus  so0000006606661 mm
by photons, which are 107 e

bosons. The nucleus

of a hydrogen atom is just a single proton. Protons consist of
three quarks. In the proton, gluons hold the quarks together
just as photons hold the electron to the nucleus in the atom.
Physicists call the theoretical framework that describes the
interactions between elementary building blocks (quarks and
leptons) and the force carriers (bosons) the Standard Model.

The Standard Model:

AR ANy N d ysicists currently believe there are
PARTICLES

three types of basic building blocks of
matter: quarks, leptons, and bosons.
Quarks and leptons make up everyday
matter, which is held together by
bosons. Each boson is associated
with a force. The photon, the unit of
the electromagnetic force, holds the
electron to the nucleus in the atom.
The way these particles combine dic-
tates the structure of matter.

FY 2004 Performance and Accountabhility Report

Science 59

U
=
=]
)
=
>
=
o
m
=
]
=]
=
=
>
=
=]
m




Proving the Existence of the
Higgs Field by Finding the Higgs Boson

A computer simu-
lation depicts the
decay of a Higgs
boson, which is
believed to give
mass to elemen-
tary particles, into
four muons.

As people float in water they “become” lighter. Depending on
size, shape, etc, some people float better than others. The pro-
posed Higgs field concept could be thought of as the opposite of
people swimming in water. Every particle in our universe
“swims” through the Higgs field, which is the “stuff” that gives all
other particles a mass. Different particles interact with the Higgs
field with different strengths, hence some particles are heavier
(have a larger mass) than others. (Some particles have no mass.
They don't interact with the Higgs field — they don't feel the field.)
Unfortunately, we cannot directly probe for the Higgs field.

The proposed Higgs boson is a particle. It gets its mass like all
other particles — by interacting with (“swimming in”) the Higgs
field. It can be thought of a dense spot in the Higgs field, which can
travel like any other particle — like a drop of water in water vapor.

Though the Higgs particle interacts with all massive particles it
prefers to interact with the heaviest elementary particles we
know, especially the top quark. Because of this property of the
Higgs boson, physicists have a chance to find evidence for the
Higgs boson itself. As the mediating particle of the proposed
Higgs field, discovering the Higgs boson would demonstrate the
existence of the Higgs field.

Discovery of the Higgs boson has the potential to profoundly
affect our understanding of the universe. Likewise if the Higgs
boson were found not to exist, it would be a major blow to the
Standard Model.

® The search for evidence of a simpler, unified
picture of the universe was the primary empha-
sis at Fermi National Accelerator Laboratory
(ENAL). In 2004, ENAL operated the Tevatron
accelerator and associated detectors for 36
weeks at higher data rates in its search for the
“fingerprints” of unification — such as the
Higgs boson, the expected source of mass (see
insert above). The higher data rate achieved,
measured by increased luminosity (331 inverse
picobarnes exceeded the target goal of 192
inverse picobarnes), enhanced researchers’

ability to make precise measurements and dis-
cover new phenomena (SC GG 5.19.1).

e Current theory speculates that very early in the
evolution of the universe, the initial quantities of
matter and anti-matter became lopsided, or
“asymmetrical,” resulting in the matter-based
universe we now know. By measuring the mat-
ter- antimatter asymmetry in particle interac-
tions (known as Charge-Parity, or CP, violations),
physicists hope to understand one of the world’s
most mysterious phenomena — why, in the
moments after the Big Bang, matter and antimat-
ter did not annihilate one another and leave the
cosmos empty. Observing this small imbalance
in elementary particle interactions was the focus
of the 39 weeks of operations at the Stanford
Linear Accelerator Center in 2004. The higher
data rate achieved, measured by increased lumi-
nosity (117 inverse femtobarnes exceeded the
target goal of 45 inverse femtobarnes), enhanced
researchers’ ability to analyze data for examples
of CP violation (SC GG 5.19.2).

NUCLEAR PHYSICS (NP): Understand the evo-
lution and structure of nuclear matter, from the
smallest building blocks (quarks and gluons), to
the elements in the Universe created by stars; to
unique isotopes created in the laboratory that exist
at the limits of stability and possess radically dif-
ferent properties from known matter (SC GG 5.20).
This program goal contributes to the General Goal
by advancing the frontiers of knowledge in the
physical sciences.

Protons and neutrons (nucleons) were born in the
first minutes after the Big Bang. Their subsequent
synthesis into the elements (nuclei) goes on in the
ever-continuing process of nuclear synthesis in
stars and supernovae. Nuclear matter is the “stuff”
that makes up our planet and its inhabitants.

Today, understanding nuclear matter and its inter-
actions has become central to research in nuclear
physics and important to research in energy, astro-
physics, and national security. For example, the
development of Quantum Chromodynamics -
QCD (see insert on the following page), has pro-
vided a method to quantitatively describe nuclear
matter in terms of its underlying fundamental
quark and gluon constituents. We have only
recently acquired more sensitive tools to make the
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The strong nuclear force is
responsible for binding
quarks together to form
protons and neutrons, and
the residual effects also
bind these neutrons and
protons together in the
nucleus of the atom.

According to Quantum
Chromodynamics (QCD),
every quark carries color
charge which comes in three types: “red”, “green” and
“blue” (see the figure). These are just names and not related
to ordinary colors in any way. Antiquarks are either “anti-
red”, “anti-green” or “anti-blue.” Like colors repel, unlike
colors attract. The attraction between a color and its anti-
color is especially strong.

The strong interaction acts between two quarks by exchang-
ing particles called gluons. The strong interaction has a very
limited range — not much farther than the radius of a proton.
It also has a strange effect — as the distance between two
quarks increases, the amount of energy in the force between
them increases. If the force becomes strong enough, there is
enough energy to create new quarks.

The textbook allegory is that of a rubber band. When the rub-
ber band is stretched far enough, the band breaks and you
have two new rubber bands. Similar with quarks: separate
the quark pair far enough, and two new quarks will pop up.

measurements and calculations needed to address
the key questions of modern Nuclear Physics:

® What is the structure of the nucleon?

® What is the structure of nucleonic matter?

o What are the properties of hot nuclear matter?
o Whatis the nuclear microphysics of the universe?
@ What is to be the new Standard Model?

Understanding how nuclear matter is formed is
critical to understanding the processes within stars
and how elements are created — including possible
new states of matter and elements — at high-energy
densities and the extreme limits of stability. The
NP program explores the extremes of nuclear mat-
ter and the processes that form all the chemical ele-
ments in stars and supernovae.

In 2004, the target number of events for accelerator
experiments was met or exceeded at the following
facilities: the Continuous Electron Beam Accelerator
Facility (CEBAF) at Thomas Jefferson National
Accelerator Facility in Newport News, Virginia; the
Relativistic Heavy Ion Collider (RHIC) at

End view of a collision of gold beams in STAR detector at
BNL's Relativistic Heavy lon Collider (RHIC).

Brookhaven National Laboratory (BNL) in New
York (see above insert); the Argonne Tandem Linac
Accelerator System (ATLAS) at Argonne National
Laboratory (ANL) in Illinois; and the Holifield
Radioactive Ion Beam Facility (HRIBF) at Oak
Ridge National Laboratory (ORNL) in Tennessee
(SC GG 5.20.2 and SC GG 5.20.3).

BIOLOGICAL AND ENVIRONMENTAL
RESEARCH (BER): Provide the biological and
environmental discoveries necessary to clean and
protect our environment, offer new energy alterna-

tives, and fundamentally alter the future of med-
ical care and human health (SC GG 5.21).

BER is key to General Goal 5 in that it advances
environmental and biomedical knowledge that
promotes national security, and potentially has
broad impacts on our health, our environment,
and our energy future. For example, microbes are
among Nature’s most underappreciated resources.
They thrive in extreme environments. They con-
sider toxic waste a gourmet meal, and some are
mini-factories that can produce energy supplies. A
BER challenge is to learn how to get microbes to
work for us, to turn microbes into mighty engines
of scientific progress. BER uses the knowledge
and tools that we have developed over the past
two decades of research into genomics to under-
stand how microbes may be able to clean up chem-
ical and radioactive pollutants and to produce
abundant and clean energy. The following key
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Learning about the inner workings of microbes and their
diverse inventory of molecular machines can lead to the dis-
covery of ways to isolate and use these components to devel-
op synthetic nanostructures that carry out some of the func-
tions of living cells. In this figure, the enzyme organophospho-
rus hydrolase (OPH) has been embedded in a synthetic
nonomembrane (mesoporous silica) that enhances its activity
and stability [J. Am. Chem.Soc. 124,11242-43 (2002)]. The OPH
transforms toxic substances (purple molecule at left of OPH) to
harmless by-products (yellow and red molecules at right).
Applications such as this could enable development of efficient
enzyme-based ways to produce energy, remove or inactivate
contaminants, and sequester carbon to mitigate global climate
change. The knowledge gained from DOE genomics research
also could be highly useful in food processing, pharmaceuti-
cals, separation, and the production of industrial chemicals.

diction. The Climate Change Research sub-pro-
gram continued its efforts in the development
of improved methods of climate data collec-
tion, and improved model-based climate pre-
diction capability, thereby achieving the annu-
al target (SC GG 5.21.3). Advancing our under-
standing of global climate change and our abil-
ity to predict climate over decades to centuries
is critical to enable us to develop science-based
solutions to minimize the impacts of climate
change and to better plan for our Nation’s
future energy needs.

annual targets have directly contributed to the
BER program goal.

e We currently know very little about most

microbial communities, including the microbes
they are made of, the biochemical capabilities
of those communities, and the regulatory
mechanisms for those capabilities (see above
insert). The Life Sciences sub-program focused
on microbial research — looking at the most
basic molecular-level process of nature — which
offers tremendous promise for a safer, stronger,
healthier and more secure world. Increasing
the rate of Deoxyribonucleic Acid (DNA)
sequencing (SC GG 5.21.2) increases the avail-
able source of “raw data” needed to carry out
research in this area.

Advanced climate models are needed to
describe and predict the roles of oceans, the
atmosphere, sea ice and land masses on cli-
mate. So too, the role of clouds in controlling
solar and terrestrial radiation onto and away
from the Earth needs to be better understood
since it is the largest uncertainty in climate pre-

How Does the Artificial Retina Work?

The implant has
pieces both inside
and outside the
eye. Patients wear
glasses, like those
shown on the left,
with a tiny camera
| embedded in the

lens. The camera
captures images and sends the data to a microprocessor
(concealed in the side of the glasses) which converts the data
to an electronic signal. An antenna in the lens transmits the
signal to a receiving antenna in the eye. The signal then trav-
els along a tiny wire to the retinal implant. The signal causes
the implant to stimulate the remaining retinal cells which send
the image along the optic nerve to the brain.

e Developments in imaging technology have the
potential to revolutionize all of medical imaging
with increases in sensitivity, ease of use, and
patient comfort. Technological wonders are on
the horizon, like an artificial retina (see above
insert) that is being developed by a multidisci-
plinary team of scientists within the
Department. The artificial retina can help
patients with muscular degeneration and retini-
tis pigmentosa regain useful eyesight. In 2004, a
60 microelectrode array was fabricated for use
as an artificial retina, and planned animal test-
ing completed, thereby achieving the annual
target (SC GG 5.21.5).

BASIC ENERGY SCIENCES (BES): Provide the sci-
entific knowledge and tools to achieve energy inde-
pendence, securing U.S. leadership and essential
breakthroughs in basic energy sciences (SC GG 5.22).
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Nanoscale science research — the study of matter at
the atomic scale — is taking us into a realm where
the properties of materials are dramatically differ-
ent from what we have today. Structures com-
posed of just a few atoms and molecules may be
engineered to assemble themselves into useful
devices such as computers that can store trillions
of bits of information on a device no larger than
the head of a pin or implantable in diagnostic
monitors the size of a cell. Large and complicated
structures will be designed, one atom at a time, for
desired characteristics such as super-lightweight
and ultra-strong materials. BES is helping to lead
this revolution and advance the progress of
General Goal 5 by advancing the frontiers of
knowledge in the physical sciences associated with
nanoscale research in materials sciences, physics,
chemistry, biology, and engineering, and develop-
ing the tools that can probe and manipulate matter
at the atomic scale.

Research at the nanoscale is critical to revolution-
ary advances in materials properties and behav-
iors. Four thrust areas have been identified in this
area: (1) attain a fundamental scientific under-
standing of nanoscale phenomena, particularly
collective phenomena; (2) achieve the ability to
design and synthesize materials at the atomic level
to produce materials with desired properties and
functions; (3) take full advantage of major user
facilities, and (4) develop experimental characteri-
zation techniques and theory/modeling/simula-
tion tools necessary to drive the nanoscale revolu-
tion. The following key annual targets have con-
tributed toward achieving the BES program goal:

e Our ability to conduct research at the nanoscale
depends on our ability to observe, characterize,
manipulate, and computationally model mat-
ter at the atomic or molecular scale (see insert
to the right). This is a fundamentally interdisci-
plinary effort, linking science and engineering,
and providing the foundation for a broad spec-
trum of scientific and technical advances.
Essential tools for this research include current
generation synchrotron x-ray and neutron scat-
tering sources, and the more advanced sources
to come, higher resolution electron micro-
scopes and other atomic probes, and terascale
computers which are capable of ‘seeing’ very
small (SC GG 5.22.1) items that behave in a

Seeing things tiny has been a long quest, one that pre-
dates our knowledge of the existence of atoms. The vis-
ible light microscope, invented about four hundred
years ago and based on optics studies dating back one
thousand years, gave us an initial glimpse of Nature's
assemblies; however, fundamental laws of physics limit
their resolution. The typical size of an atom is tenths of
a nanometer, and the laws of physics limit the resolution
(i.e., the smallest features that can be seen) of visible
light microscopes to features roughly a few hundred
nanometers in size. Thus, instruments with resolutions
one thousand times better than the best visible light
microscopes are required to see atoms.

To see atoms, we must use probes that are themselves
as small as the atoms under investigation. Three such
probes are: x-rays, electrons, and neutrons. Each has
become the basis for major scientific user facilities in
materials research and related disciplines. The BES
synchrotron radiation light sources (such as the pic-
tures photon source at Argonne National Laboratory),
electron-beam microcharacterization centers, and neu-
tron scattering facilities are revealing the atomic world.

very fast (SC GG 5.22.2) manner. In FY 2004,
targets addressing these areas were met.

e A primary focus of the BES program is contin-
ued support of nine scientific user facilities at
near maximum operating levels (SC GG 5.22.5),
and the design, fabrication, and construction
of new facilities within established cost and
schedule baselines to characterize and
ultimately control materials (see the following
NSRC insert) (SC GG 5.22.4). In FY 2004, both
of these targets were achieved.

ADVANCED  SCIENTIFIC COMPUTING
RESEARCH (ASCR): Deliver forefront computa-
tional and networking capabilities to scientists
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National Science Research Centers

Center for Functional
Nanomaterials at
Brookhaven National
Laboratory

Center for Nanophase
Materials Sciences at
0ak Ridge National
Laboratory

Molecular Foundry at
Lawrence Berkeley
National Laboratory

Center for Nanoscale
Materials at
Argonne National
Laboratory

Center for Integrated
Nanotechnologies at Sandia
National Laboratories & Los
Alamos National Laboratory

The Nanoscale Science Research Centers (NSRCs) sup-
ported by Basic Energy Sciences will be research facili-
ties for the synthesis, processing, and fabrication of
nanoscale materials. They will be collocated with exist-
ing user facilities to provide sophisticated characteriza-
tion and analysis capabilities. In addition, NSRCs will pro-
vide specialized equipment and support staff not readily
available to the research community. NSRCs will be oper-
ated as user facilities and be available to all researchers.

probes or our most sophisticated theories.
Computational modeling has greatly advanced
our understanding of fundamental processes of
nature, such as fluid flow and turbulence or molec-
ular structure and reactivity. Advancing scientific
computing supports the Science General Goal of
providing world-class scientific research capacity
since advanced scientific computing has become a
true third pillar of discovery — joining theory and
experiment as a standard tool that researchers now
rely upon to make scientific progress.

nationwide that enable them to extend the fron-
tiers of science, answering critical questions that
range from the function of living cells to the power
of fusion energy (SC GG 5.23).

Computer-based simulation enables us to model
the behavior of complex systems that are beyond
the reach of our most powerful experimental

Advancing Computational Sclence of
Scale-Producing Real Results

The National Energy Research Scientific Computing (NERSC)
Center, managed and operated by Lawrence Berkeley
National Laboratory, is a world leader in accelerating

scientific discovery through computation.

Computational  science
capabilities already under-
pin the research and
development that the
Department conducts to
meet its energy and
national security missions.
Because these capabilities
are central to our missions,
and because computation-
al capability is also so crit-
ical to scientific discovery
generally, it is appropriate
that the Office of Science
brings a renewed focus to
this challenge.

A principle responsibility of ASCR is to provide the
high-performance computational and networking
resources that are required for world leadership in
science (see above insert). Activities in FY 2004 that
supported this effort can be divided into two areas:

® ’‘Near Term Results” are activities represented
by efforts to focus on scientific problems which
can simultaneously use the large numbers of
computer processors that are currently avail-
able from the massively parallel processor high
performance computing systems. One of these
activities was the NERSC initiative to ensure
that 50 percent of the scientific computing runs
use more than 512 processors (SC GG 5.23.2). A
number of critical computationally intensive,
large-scale research projects, such as global cli-
mate, could not make effective use of 512 or
more processors during most of FY 2004. In
June 2004, ASCR began charging for only 50%
of the hours used for large scale projects as an
incentive to attract researchers. This action lead
to 66% of the NERSC usage during the fourth
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quarter of FY 2004 being for large scale projects.
However, the overall result of 47% was not
enough to achieve the annual target.

e ‘Longer term result’ activities are a part of the
Next Generation Computer Architecture
(NGA) effort to identify and address major bot-
tlenecks in the performance of existing and
planned Departmental science applications.

FUSION ENERGY SCIENCES (FES): Answer the
key scientific questions and overcome enormous

technical challenges to harness the power that
fuels a star (SC GG 5.24).

Our challenge in supporting General Goal 5 is to
provide the national basic research effort to
advance plasma science, fusion science, and fusion
technology — the knowledge base needed for an
economically and environmentally attractive
fusion energy source.

Power generated from fusion energy produces no
troublesome emissions, is safe, and has few, if any,
proliferation concerns. It creates no long-lived
waste and runs on fuel readily available to all
nations.

Magnetic and Inertial

Confinement
The two principal approa-
ches for confining fusion
fuel on earth are magnetic
and inertial. Magnetic fu-
sion relies on magnetic
forces to confine the
charged particles of the
hot plasma fuel for sus-
tained periods of fusion
energy production. Inertial
fusion relies on intense
lasers or particle beams to
rapidly compress a pellet
of fuel to the point where
fusion occurs, yielding
a burst of energy that
would be repeated to pro-
duce sustained energy
production.

Magnetic

Fuel

Inertial

Fusion is the energy process that powers the stars.
Fusion energy science studies the fundamental
processes taking place in plasmas where the tem-
perature and density approach the conditions
needed to allow the nuclei of low-mass elements
such as hydrogen and isotopes to join together, or
fuse, giving off tremendous amounts of energy.

Major Collaborative Facilities

The Future: ITER. The US is
engaging in negotiations with
international partners aimed at
constructing the world's first
sustained burning plasma
experiment, capable of produc-
ing 500 million watts of fusion
power for periods of 5 minutes
or more.

DIII-D,General Atomics, is the
largest magnetic fusion
research facility in the United
States, with plasmas at close
to fusion reactor temperatures.

NSTX, Princeton Plasma
Physics Laboratory, is an inno-
vative magnetic fusion device
that was constructed by the
Princeton Plasma Physics
Laboratory in collaboration
with the Oak Ridge National
Laboratory, Columbia
University, and the University
of Washington, Seattle.

Alcator-C-Mod,
Massachusetts Institute
of Technology, is a unique,
compact-tokamak facility
that uses intense magnet-
ic fields to confine high-
temperature, high-density
plasmas in a small volume.

Most of the world’s fusion energy research effort,
the US. included, is focused on the magnetic
approach (see insert to the left). The FES program,
in collaboration with the international fusion com-
munity, continues experiments that push the fron-
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tiers of the experimental database relevant to burn-
ing plasmas. In parallel, computer codes are under
development that will accurately predict key
aspects of burning plasmas using advances in theo-
ry and simulation.

e In 2004, the FES program met its goal of main-
taining an average operation time of 90 percent
for its three primary collaborative facilities (see
Major Collaborative Facilities insert): the DIII-
D at General Atomics in San Diego, the Alcator
C-Mod at MIT, and the National Spherical
Tokamak Experiment at Princeton (SC GG
5.24.1). This supported the key program goal
by maintaining the availability of these nation-
al facilities to researchers.

® DPresident Bush has decided that the United
States should join the negotiations for the con-
struction and operation of a major internation-
al magnetic fusion research project. Known as
ITER, this project will advance the effort to pro-
duce clean, safe, renewable, and commercially
available fusion energy.

More detailed information concerning the per-
formance results for the above referenced goals
and targets is available in the Performance Results
section.

Challenges and Future Expectations

Basic research supported by SC will provide the
first chance for a rigorous test of the most basic pre-
dictions of what is thought to be understood about
the structure of matter at the smallest scale imag-
ined so far. However, it is not possible to predict
what these experiments will provide in terms of
technology for the future. Because basic research
pushes the frontier of our current understanding of
the world we live in, any new discoveries may not
immediately or ever lead to practical applications.

We do believe that the most promising scientific
fields of the new century are emerging at the
boundaries between historically separate disci-
plines. This is especially true in the fields of chem-
istry, biology, materials science, and physics. For
example, chemists are using atomic force micro-
scopes to reveal the structure of viruses, and physi-
cists are developing sensors that can detect minute
quantities of airborne pathogens. Meanwhile,
extraordinary breakthroughs in nanoscience — the

study of materials at a billionth-of-a-meter resolu-
tion — are giving scientists the ability to manipulate
individual molecules in their natural environment
and develop complex molecular machines the size
of microbes and even smaller.

If history is any indicator, then two things are
clear: (1) humankind can only profit by having a
deeper, more profound understanding of the ulti-
mate structure of the matter making up the uni-
verse; and (2) every time something fundamental
has been learned about the structure of matter, it
has resulted in a benefit to humankind.

DOE has, and will continue to, put together teams
of chemists, biologists, physicists, and engineers to
pursue research at the intersection of the physical
and biological using some of the most advanced
imaging and analytical instruments in the nation.
We honestly do not know what technologies will
result from our basic research investments,
but we welcome the opportunity to share the
excitement and wonder of our continuing journey
of discovery.
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Resolving the Environmental Legacy

Environment Strategic Goal: To protect the
environment by providing a responsible resolution
to the environmental legacy of the Cold War and by
providing for the permanent disposal of the
Nation’s high-level radioactive waste.

Brookhaven National Laboratory: Inside the
newly constructed industrial park east ground-
water treatment system, tucked away at an off-
site industrial park, Stefano Ciafani, an environ-
mental engineer and consultant to the lItalian
Parliamentary Commission on waste recycling,
learns how granulated carbon is used to absorb

contaminants from groundwater. The new
groundwater treatment building, running in test-
mode in February 2004, was pumping groundwa-
ter at depths of nearly 300 feet below the surface.
At full capacity, the system is designed to clean
contaminated groundwater at a rate of 160 gal-
lons per minute.

The Department has had an environmental mission since its
establishment in 1977. This mission has become more important
since the end of the Cold War. Fifty years of nuclear defense work
and energy research resulted in large volumes of solid and liquid
radioactive waste along with significant areas of contaminated
soil and water.

The Department’s Environmental Management (EM) program
was established in 1989 to clean up the contamination from these
operations and dispose of the waste in a manner protective of the
environment, the workers, and the public. The program, once
focused only on managing risk, is now demonstrating the bene-
fits of accelerating cleanup and closure by realizing the comple-
tion of tangible results. Over the last three years, the program has
delivered significant risk reduction and cleanup results while
ensuring that the cleanup is safe for workers, protective of the
environment and respectful to the taxpayer. These outcomes are
providing important and valuable benefits to the public, our
communities, and for the generations to come.

While certain tank waste cleanup and management activities
have been delayed as a result of litigation concerning the
Department’s Waste Incidental to Reprocessing (WIR) authority,
EM has made significant advances in FY 2004 in accelerating
other areas of risk reduction and environmental cleanup. These
include completing more release site cleanups than were sched-
uled, and either completing the packaging, or packaging more
than had been planned, of plutonium and other high risk nuclear
materials, including spent nuclear fuel (SNF) for secure storage
until disposition in a geologic repository. In addition, the
Department was successful in launching the new Office of
Legacy Management, which has as its mission the responsibility
to ensure protection of human health and the environment
through effective long-term stewardship of land, structures, facil-
ities, and records, as well as the oversight of the Department’s
post-closure responsibilities for former contractor employees
(refer to following discussion on Office of Legacy Management).
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Office of Legacy Management

The Department has taken major steps toward fulfilling its
commitment to cleanup the environmental portion of its lega-
cy and is now faced with large scale closure of entire sites and
the associated impacts on the federal and contractor work-
force. In order to ensure proper focus on and management of
these emerging responsibilities, the Department established
the Office of Legacy Management (LM) in December 2003.
Consistent with the Department’s Strategic Plan, LM is work-
ing to ensure that the cleanup remedies remain protective,
that the commitments made regarding pensions and benefits
are met, and that the stakeholders (state, local and Tribal gov-
ernments and the public) remain aware of the Department’s
activities and are able to contribute to its decision-making
process. The following provides a more detailed summary of
the Office’s functions and responsibilities:

® LM is currently responsible for the long-term care of 67
sites — the majority of which are either former uranium
mill tailing sites or sites associated with the Formerly
Utilized Sites Remedial Action Program (FUSRAP). By
2015, LM will be managing land, environmental liability,
and/ or records for 120 sites, as EM completes its cleanup
activities and additional sites transfer from private
licensees and the U.S. Army Corps of Engineers.

® LM avoids benefit interruption while maintaining and
improving the quality of service to post-closure plan par-
ticipants.

® LM works closely with affected communities, local gov-
ernments, regulators, and adjacent landowners to identi-
fy beneficial reuse of land that is safe for the public and
protective of the environment.

® LM has responsibility for the cost effective management
of large volumes of records and information associated
with the cleanup sites and the oversight of former con-
tractors” benefits.

The Nuclear Waste program also supports a critical
outcome for the nation-safe disposal of high-level
radioactive waste (HLW) and SNF. Consolidation of
this nuclear waste from many locations scattered
across the country will accomplish our Homeland

Environment General Goals
Performance Scorecard:

Savannah River Site: With the completed demolition of the 320-
M Alloy Manufacturing Facility (seen at left), Savannah River
Site (SRS) workers have met the challenge of safely demolish-
ing six M-Area facilities in less than 18 months. Historically, M-
Area was the beginning of the production process at SRS. Here,
facilities produced materials for use in SRS reactors. All oper-
ations have been shut down since the late 1980s. The remain-
der of M-Area is scheduled to be razed by the end of 2006.

Security objective. Further, containment of the waste
will ensure that it does not pose a significant risk to
human health and the environment. In FY 2004, the
program focused on the development of a draft
license application which is on the critical path to
opening the geologic repository.

The following section contains an overview of the
results associated with the performance against our
most significant goals and annual targets for FY
2004.

Environmental Management -
General Goal 6:

Accelerate cleanup of nuclear weapons manufac-
turing and testing sites, completing cleanup of
108 contaminated sites by 2025.

ENVIRONMENT (8§ in Millions)

FY04 FY03 *FY 2004 Budgetary| OVERALL PERFORMANCE OF ANNUAL TARGETS
GENERAL GOAL | PROGRAM | PROGRAM| PROGRAM GOALS Expenditures PROGRAM NOT MET || NOT MET
COST | cosT Incurred SCORE || MET ‘ 80%) | (<80%) || UNPETERMINED
Environmental Environmental Management $7,967
Management $6,283 $6,287 Legacy Management $57
Nuclear Waste $530 $421 Nuclear Waste Disposal $526
Total Costs 56,813 $6,708 $8,550 | | |

*Includes capital expenditures but excludes such items as depreciation, changes in unfunded liability estimates and certain other non-fund costs, and allocations of Departmental administration activities.
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In August 2001, the Secretary of Energy directed a
“Top-to-Bottom” review of the environmental
cleanup program, which was completed in
February 2002. The Review concluded that signif-
icant change was required in how the Department
attacked risk reduction and cleanup. The environ-
mental cleanup program stood as one of the largest
liabilities of the Federal Government. The top pri-
ority for the program has been to reform and refo-
cus the nuclear weapons cleanup program to
deliver risk reduction safer and faster and to clean
up more efficiently and cost effectively. The
Department, working collaboratively with the reg-
ulator and stakeholder community, is developing
strategies to focus cleanup activities on accelerated
risk reduction and site closure.

External Factors:

The following external factors could affect our ability
to achieve this goal:

e Regulatory Requirements: Compliance with
environmental laws and regulations, agreements
with state and federal regulators, and legal deci-
sions drive the Department’s cleanup approach-
es. Laws and regulations are subject to change,
agreements with states require renegotiation, and
legal decisions can alter strategic frameworks.

e Cleanup Standards: The end state for cleanup at
certain sites is not fully determined. The extent of
cleanup greatly affects cost, schedule and scope
of work.

e Technology: Suitable cleanup technologies do
not always currently exist, and the development
and deployment of innovative technologies
could help reduce risk, lower cost, and accelerate
cleanup.

e Uncertain Work Scope: Uncertainties are inher-
ent in the environmental cleanup program due to
the complexity and nature of the work. There are
uncertainties in our knowledge of the types of
contaminants, their extent, and concentrations.

e Commercially Available Options for Waste
Disposal: Accomplishment of accelerated risk
reduction and site closure is dependent upon
the continued availability of commercial options
for mixed low-level waste and low-level waste
disposal.

A'e

Hanford Site: Workers are removing drums containing sus-
pect transuranic waste from a retrieval trench in the middle
of the site. By mid-March 2004, more than 1,600 drums had
been retrieved.

Oak Ridge National Laboratory: Hydrologic isolation activities
at the Solid Waste Storage Area 4 (SWSA 4) include employ-
ing a state-of-the-art trenching technology that ensures that
the project meets the regulatory requirements for reducing
groundwater infiltration into the waste burial grounds. Using
a one-of-a-kind single-pass trencher, workers are able to
install 2,450 feet of continuous pipe and drainage stone at one
time. This saves time and has the added safety benefit of elim-
inating any open trenches. Using laser leveling technology,
the trencher automatically adjusts its position to install the 8-
inch drainage pipe at the precise depth and slope to divert
groundwater around the waste burial ground.

How We Serve the Public

The Department is addressing the legacy of more
than 50 years of nuclear weapons production and
nuclear power research and development. The scope
of the environmental program includes stabilization
and disposition of some of the most hazardous
materials known to man. The cleanup program
resulting from over five decades of nuclear weapons
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production and energy research is the largest active
cleanup program in the world, encompassing over
two million acres at 114 sites. As of September 2004,
the cleanup of 76 sites has been completed. An addi-
tional 32 sites will be remediated by 2025, leaving six
sites to be addressed after 2025.

Savannah River Site: Members of the Citizens Advisory Board
are briefed by Savannah River Site personnel at the old
radioactive waste burial ground.

Program Goal and Annual Targets
Supporting Environmental
Management

Integral to meeting the General Goal, the
Department is targeting 89 and 100 geographic sites
to be completed by the end of FY 2006 and
FY 2012, respectively (EM GG 6.18). To ensure a suc-
cessful glide path to these future interim targets, in
FY 2003 EM established a new set of corporate per-

formance measures that enables the program to
track the accomplishment of risk-reducing actions
at each of its sites. EM’s corporate performance
measures are quantitative and provide a compre-
hensive programmatic perspective to completing
the EM mission. The performance measures, each of
which has an established annual target, are tracked
in the context of the total measure (life-cycle) neces-
sary to complete each site as well as the EM pro-
gram as a whole. The five key performance meas-
ures discussed in the following paragraphs portray
the broad scope of challenges the program faces in
completing its cleanup mission.

The continued packaging of plutonium metal or
oxide for long-term storage and the packaging of
bulk plutonium or uranium residue for disposition
are crucial milestones in the on-going clean-up
efforts. As shown in Chart 1, EM has been making
significant progress in the packaging of plutonium
metal or oxide containers for long-term storage, and
has consistently completed more actual work than
planned over the past three years. Chart 2 depicts
the progress EM has made in packaging bulk pluto-
nium or uranium residues. In FY 2002 and FY 2003,
EM’s actual completion was above the planned tar-
gets resulting in EM completing the planned FY
2004 target quantity earlier than expected. In FY
2004, all remaining plutonium materials were pack-
aged and removed from the Rocky Flats site, which
dramatically reduced the site security costs as well
as the safety and health risk to workers and the pub-
lic. This reduction in the inventory of high risk
nuclear materials by preparing it for long-term stor-

Chart 1 - Plutonium Metal or Oxide
Packaged for Long-Term Storage
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Chart 2 - Bulk Plutonium or Uranium
Residues Packaged for Disposition
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age or disposition quantitatively measures the
Department’s progress towards environmental,
safety, and security risk reduction. Furthermore, the
accelerated completion of activities that are major
cost drivers frees up funds to accelerate environ-
mental cleanup and risk reduction elsewhere (EM
GG 6.18.1, EM GG 6.18.2).

By reducing the amount of highest risk radioactive
liquid waste in inventory and subsequently closing
t