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The FY 2000 Budget Request for the U.S. Department of Energy

ntoduction - The Department of Energy serves the nation by providing innovative science and technology

0l utions to the foremost scientific, national security, energy, and environmental challenges
facing America sfuture. Thisbudget proposes investments to provide the technical and
scientific infrastructure needed to ensure: a safer world; enhanced energy security; a cleaner
environment; and a strong economy for the United States into the 21st Century.

In FY 2000, the Department of Energy operating budget is $717.0 million higher than in FY
1999 -- a4.1 percent increase. However, because of one-time adjustments, the request in
budget authority totals $17.8 billion, which is dlightly below the amount appropriated in FY
1999. The major changes from the FY 1999 appropriation are:
+$138 million <  to advance the nation’ s scientific capabilities;
+$131 million <  to fund science-based stockpile stewardship in support of
the Comprehensive Test Ban Treaty;

+$109 million <  to address the many threats of nuclear, biological and
chemical proliferation;

+3$208 million %  to emphasize energy efficiency and renewable energy; and

+$114 million <  for environmental quality programs of which nearly $100
million isto advance our environmental management
program.

+$17 million < net total of other program changes

+$717 million in net program increases, or a 4.1 percent increase

- $525 million <+ one-time emergency funding for Russian HEU purchase
($325 million); and plutonium disposition projectsin
Russia ($200 million); and

- $206 million < increased deferral of Clean Coal Technology funds;

-$14 million total net change in DOE FY 2000 budget request
Science, Security and Energy: Powering the 21st Century

The investments the Department proposes to make in this budget will help give America
science and technology; increased security; more environmentally desirable new energy
options; and environmental improvements to power American progress into the 21st Century.

First, the Department’ sinvestment in science and technology has been an important part of
America s scientific infrastructure -- whether in physics, chemistry, biology, or computation.
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For example, this Department initiated the Human Genome Program and is presently pursuing
an ambitious microbial genomics program to see how microbes could eventually be put to use
to help advance the Department’ s missions in energy and environmental cleanup, among
others.

In FY 2000, this budget features two major increases. $84 million to continue construction of
the Spallation Neutron Source that will provide scientists in academia, industry, and
government, state of the art capability in materials research that will improve the medicines,
chemicals, and products used throughout our economy. Thereisaso anew $70.0 million
program, the Scientific Simulation Initiative (SSI), to develop new supercomputing toolsto
provide U.S. scientists and engineers with extremely powerful simulation capabilities. These
ultimately will transform the way we conduct research and make our products; be they new
airplanes, new cars, or new medicines and materials.

Second, the Department’ s investments to achieve a more secure world have been an important
part of America s national security since the inception of the Manhattan Project. Our budget
provides an increase of $131.0 million to protect the safety, security, and reliability of
America s nuclear deterrent. It also provides an increase of $109.0 million to fight the
proliferation of weapons of mass destruction by securing nuclear materials and expertise in the
Former Soviet Union and accelerating the development of technologies to counter chemical
and biological terrorism. A total of $256 million isincluded as part of the President’s
Expanded Threat Reduction Assistance (EXTRA) program, to reduce the threat of nuclear
materialsin Russia

Third, the Department’ s investment in energy resources continue the devel opment of new,
more environmentally desirable energy options, including ways to increase the efficiency with
which we use energy. Our request includes an increase of $208.0 million for Energy
Efficiency and Renewable Energy programs. Among the benefits we expect: extremely
efficient and durable automobiles which are as safe and comfortable as our present ones; new
ways to use coal efficiently with fewer impacts on our environment; new ideas for using
nuclear energy; and extending the life of existing plants.

Fourth, the Department’ s investment in environmental quality, with a$114.0 million budget
increase, of which nearly $100.0 millionisfor our environmental management program, will
continue the scientific work to evaluate the suitability of Y ucca Mountain as a potential
repository for the country’s civilian nuclear waste, and help correct the degradation that
occurred at our weapons production sites during the Cold War. The budget will also help
create new job and business opportunities, support health studies of our workers and
communities, and increase the number of buildings and acres of land that we can return to
civilian use, where they will once again help power the growth of the American economy.

The Department will use its expertise in science, security, and energy to advance itsimportant
missions in ways that will result in important benefits to the quality of life for ourselves and
for generationsto come.

The FY 2000 FY 2000 — Investments for America’s Future

Budget: Serving Asin previous years, the Department’s FY 2000 request is organized into four primary lines

the Department's ot 1y \qness: science and technology, national security, energy resources, and environmental

m guality consistent with DOE's core mission statement:
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“To foster a secure and reliable energy system that is environmentally and
economically sustainable, to be a responsible steward of the nation’s nuclear
weapons, to clean up our own facilities, and to support continued United States
leadership in science and technology.”

The Department established six key goalsthat drove all strategic planning and budgeting
decisionsin the development of the FY 2000 budget request:

< Leveraging the Department’ s unique science and technology capabilities to provide
knowledge that drives the nation’ s future;

< Ensuring the continuing safety, security, and reliability of the U.S. nuclear weapons
stockpile;

< Reducing the threat to global peace posed by weapons of mass destruction;

< Preserving America' s energy security while developing cleaner and more efficient
fuels and energy systems for the future;

< Restoring, stabilizing, protecting, and enhancing the environment; and

< Stimulating U.S. economic productivity.

The Department of Energy...
. Owns and manages over 50 major installations located on 2.4 million acres in 35 states
. Owns and oversees some of the nation’s most valuable laboratories
. Operates the largest environmental cleanup program in history
»  Administers the largest pollution prevention and energy efficiency programs in the world
. Is an integral member of America’s Intelligence Community
. Plays a pivotal role in the Comprehensive Test Ban Treaty activities
. Ensures the safety, security and reliability of the U.S. nuclear weapons stockpile
. Manages radioactive wastes, surplus nuclear materials, and spent nuclear fuels
. Is a lead agency in responding to a nuclear terrorist attack in the United States

. Conducts breakthrough research in high energy physics, global climate change, human and microbial
genomics, superconducting materials, accelerator technologies, and supercomputing

»  As operator of the Strategic Petroleum Reserve, is a linchpin of America’s energy security with the world’s
largest petroleum stockpile of 561 million barrels of oil

Highlights of the FY 2000 Budget

The FY 2000 operating budget for the Department of Energy is $717 million higher than in
FY 1999 — a 4.1 percent increase. However, because of one-time adjustments, the FY 2000
request in budget authority totals $17.8 billlion, which is dightly below the amount
appropriated in FY 1999.
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Total Request by Business Line

35%

National Other
Science Security ($6.2) ($0.2)
& Tech. ($2.8) 1%

Energy Res.
($2.1)
12%
36%

Total DOE Discretionary Request: $17.8 billion

16%

Environmental
Quality ($6.5)

Thereason isthat in FY 1999 there was a one-time only
emergency appropriation for the purchase of Russian
Highly Enriched Uranium ($325.0 million) and for
plutonium disposition projects in Russia ($200.0 million),
that totaled $525.0 million. Alsoin FY 1999, funding for
the Department was partially offset by the deferral of
$40.0 million in Clean Coa Technology funds, while a
$246.0 million deferral is proposed for FY 2000. When
these anomalies are factored in, the actual FY 1999
operating budget is $17.4 billion, compared to an actual
FY 2000 operating budget request of $18.1 hillion, an
increase of $717 million.

How We Have Changed...

We've reduced our federal employee workforce by 25 percent in four years

We sold the Elk Hills Petroleum Reserve which brought $3.65 billion into the U.S. Treasury. This was the
largest federal divestiture ever, and collected over $2 billion more than originally estimated by Congress

We are maintaining a safe and reliable nuclear arsenal without underground testing

DOE has moved away from the Cold War buildup of weapons toward reducing our stockpile

Our weapons technicians have safely dismantled more than 11,000 nuclear warheads since 1990

We accelerated the cleanup of the Cold War’s environmental legacy from the production of nuclear

weapons

Our scientists now have the world’s fastest supercomputers, capable of 3 trillion operations per second; by
2004, will have one capable of 100 trillion operations per second

We are helping the Former Soviet Union countries safeguard and reduce their nuclear weapons arsenal

We are applying the excellence of our laboratories in chemical and biological sciences to the challenge of
detecting and defeating the threat of a terrorist chem/bio attack.

E—— Science & Technology — Strengthening Our National Scientific Infrastructure
Science &

Technology:
Creating ldeas,
Jobs, Products
and Industries for
Tomorrow

The Department of Energy is a science agency; however, our involvement in breakthrough
science and technology is not well-known to most Americans. Thetruthis, the Department of
Energy is a science and technology agency because to successfully meet our missions and
goals requires advances in technologies and knowledge beyond that which is currently
available. Each of DOE’s mission areas relies on cutting edge science and technology to
achieve its objectives. whether it is our national security mission, to ensure that our enduring

nuclear weapons stockpile remains safe, secure, and reliable; or our activitiesto counter the
spread of weapons of mass destruction (WMD); or our energy mission to achieve continued
reductionsin the economic and environmental costs of producing and using energy resources,
or our environmental cleanup program.
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The Department of Energy, through its extensive system of national laboratories and
partnerships with industries, academia, and other R& D performers, plays amajor role in our
nation's R& D system. DOE’s national labs employ nearly 30,000 scientific and technical
personnel. DOE will spend atotal of $7.0 billionin R&D in FY 1999 and plansto spend $7.5
billionin FY 2000. DOE isamong the top five federal R& D funding agencies regardless of
the criterion used: total R& D, basic research, applied research, development, or academic
research. DOE also usually ranksfirst in the construction of major scientific facilities.

The world-class excellence of the science and technology programs DOE supports can be seen
in the recognition our labs and scientists receive. To date, Department of Energy associated
scientists have won 72 Nobel prizes.

*  With 487 lifetime awards, the Department was also the largest 1998 winner of R&D 100
Awards—awarded annually by R&D Magazine for the 100 top advancements in science
and technology most likely to benefit society. In 1998, DOE scientists won 34 of these
awards;

»  DOE technologies won two out of ten DISCOVER Magazine awards for 1998;

e TheNobd Prize in Physics winner for 1998, Robert Laughlin, did his early work at
DOE’s Lawrence Livermore National Laboratory. Dr. Laughlin’s theory explained an
effect where eectrons in magnetic fields at low temperatures can condense into a new
state of matter, aform of “quantum fluid.”;

*  Researchers from four DOE labs won the 1998 Gordon Bell prize, given by the high
performance scientific computing community for best performance of a supercomputing
application. Another Bell prize recognized a DOE effort achieving the best
price/performance level on acomputer system;

»  Science magazine's “Breakthrough of the Y ear for 1998" was shared by DOE’'s
Supernova Cosmology Project, based at Berkeley Lab. Researchers confirmed the
universeis expanding at an accelerating rate, in line with Albert Einstein’s postulated
“cosmological constant.”. Using atelescope designed at DOE’ s Berkeley Laboratory,
they discovered the oldest and most distant supernova.

All of the Department’ s programs are infused with science and technology. However, one of
our businesslinesis called the “ Science and Technology” line because it is comprised only of
programs that pursue basic science. Our total FY 2000 request for Science and Technology
programs is $2.844 hillion, or $138 million higher than FY 1999. Areas featured in the FY
2000 budget request include:

Scientific Simulation Initiative (SSI): The Department is launching amajor effort as part of
the President’s Information Technology for the Twenty-first Century Initiative, the Scientific
Simulation Initiative (SSI), to develop supercomputers and the associated software that will
revolutionize American innovation in energy, environment, basic research, and technology
development in the next century. The Department is requesting $70 million to establish a
multi-agency partnership with the National Science Foundation, among others, to develop a
national terascale (capable of doing trillions of operations per second) computing
infrastructure and apply it to complex civilian science and engineering problems of national
importance; such as climate change, combustion, materials, and structural genomics. The
application of sophisticated simulation technology will provide new tools that will
revolutionize our society, and improve our standard of living.
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Spallation Neutron Source: InFY 2000, the Department requests $214 million, an increase
of $84 million, for the accel erator-based neutron scattering facility, the Spallation Neutron
Source, to support research in broad areas of physical, chemical, materials, biological, and
medical sciences. Thisworld-class facility will advance the nation’s scientific, medical, and
industrial capabilities by enabling a more complex understanding of the make-up of materials.
As examples, chemical companies use neutron scattering research to make better fibers,
plastics, and catalysts; drug companies use neutrons to design drugs with higher potency and
fewer side effects; and automobile manufacturers use the penetrating power of neutronsto
better understand how to cast and forge improved and longer lasting gears and brake discs.

Scientific Facilities: At the core of the Department’s strength in science and technology is
our state-of-the-art research facilities and the support we provides to researchers throughout
the country to use these facilities. We are requesting $1,149.0 millionin FY 2000 as part of
the Scientific User Facilities Initiative, an increase of $29.0 million over FY 1999. This
funding will allow 15,000 researchers access to operating time at our world class scientific
facilities. The FY 2000 budget also includes funding for first-time operation of several new
facilities: the Fermi Main Injector in lllinois; the B-Factory facility in California; the
Relativistic Heavy lon Collider in New Y ork; the final year of construction of the
Combustion Research Facility in California; and completed fabrication of the National
Spherical Torus Experiment in New Jersey.

Science Education: Asone of America s largest employers of highly-skilled and educated
scientists and engineers, DOE is acutely aware of the need for improved science education in
our schools and colleges. The new millennium will demand even more technological training
in almost every job category. The Department’s national |aboratories have been deeply
immersed for more than forty years in helping train tomorrow’ s scientists, engineers, and
technicians. Their innovative educationa efforts include laboratory internships, summer
classes for science teachers, demonstrations in schools, and student visits to the | abs.

The Department knows it has many one-of-a-kind scientific facilities which provide state-of -
the-art opportunities to excite students and entice them into careersin science. In FY 2000 we
seek anew investment of $10 million (in addition to $4.5 million within the base program) to
help train tomorrow’ s science professionals, leverage the educational efforts already underway
at our labs, and expand the Department’ s outreach to minority students.

Biological and Environmental Research (BER): Many of the Department’ s most exciting
and innovative technologies in the fields of medicine and environmental science are supported
by the BER program within the Office of Science. The FY 2000 request for this program is
$411.2 million. In FY 2000, this program will continue to support fundamental research into
the understanding of global climate and the carbon cycle. As part of the Climate Change
Technology Initiative, the Department is working to sequence the genomes of hydrogen and
methane producing microbes, as well as microbes that could be used to sequester carbon
dioxide.

This program supports research with very real and practical daily applications, as evidenced
by the work being performed by DOE scientists from Brookhaven National Laboratory in
New Y ork, who are part of ateam testing a European epilepsy drug for use by smokers
wanting to kick the habit. The team’s research suggests the drug blocks the effects of nicotine
on the brain and might also prove useful in fighting a variety of other addictions. In treating
smokers, an appropriate dose of the medication taken before nicotine exposure can completely
block nicotine' s effects on chemicalsin the brain.
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|
National Security:
Addressing 21st

Century
Challenges

This program also supports research important in the fight against cancer; for example,
DOE's Pacific Northwest National Laboratory, in Washington State, has entered into a
partnership with private industry to bring yttrium-90, a promising new medical isotope, to
market. Theisotopeisbeing investigated to treat a number of cancers, including lung, breast,
ovarian, colon, prostate, brain and non-Hodgkins lymphoma. The treatment consists of
attaching the isotope to a specially engineered antibody that seeks out cancer cells within the
body. Once attached, beta particles emitted from the isotope destroy the cancerous cellswhile
sparing normal surrounding tissue. Based on clinical trial schedules, the isotopeis about three
to four years from full FDA approval for cancer treatment.

National Security — Investing for a Safer and Stronger America

The Department of Energy plays acritical role in preserving U.S. national security by its
management of the nation’ s nuclear arsenal and its unique technical expertise in support of the
Department of Defense, State Department, and other government agencies which are focused
on reducing global dangers from nuclear weapons and other WMD. DOE people are also
working to improve international nuclear safety at reactors in the Former Soviet Union and
reduce the dangers of weapons of mass destruction.

(dollars in billions)

National Security Funding

FY 1998 Approp.

The FY 2000 budget request for National Security programsis
$6,228.0 million, an increase of $244.0 million from the FY
1999 appropriation. The Department’ s work to preserve peace
in the 21st Century focuses on maintaining the safety, security,
and reliability of our nuclear weapons, advancing arms control
and nonproliferation initiatives, and providing new reactors for
the U.S. Navy.

The Department is constantly evolving to respond to the new
challenges and threats of the post-Cold War era. This past year,
DOE significantly modified its National Security programs,
designating separate program areas for Intelligence and

F¥ 1959 Approp.  FY 2000 Reques! Counterintelligence. Thisreflectsthe critical requirement placed
on DOE to monitor and counter the growing threats posed by

foreign intelligence, terrorist states, and organizations. The
increased potential for attack using nuclear, radiological, chemical, biological or cyber
weapons and nuclear proliferants means our domestic security isincreasingly defined by our
nation’ s ability to detect and counter these technologically advanced attacks. The
Department’ s unique scientific talent and ahility to create technologies to counter these threats
necessitates that we do so. Highlights of our FY 2000 National Security activities include:

Stockpile Stewardship Program: Thetotal FY 2000 request for Weapons Activitiesis
$4,531.0 million, of which $2,286.2 million is for the Stockpile Stewardship Program (SSP).
In full compliance with the Comprehensive Test Ban Treaty, our work to ensure the safety,
security and reliability of our nuclear deterrent is being fulfilled without underground nuclear
testing. To accomplish this, DOE's Office of Defense Programs has embarked on the SSP.
Oneimportant element of the SSP isthe Accelerated Strategic Computing Initiative (ASCI),
an aggressive program to produce state of the art supercomputers and associated applications,
with agoal of reaching 100 TeraOps, or 100 trillion operations per second, by 2004. ASCI is
providing the weapon simulation software, computers and user environments which allow the
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national laboratories to run simulations, backed with experimental facilities, to make critical
decisions affecting the nuclear weapons stockpile without nuclear testing. Thiswill provide
scientists the tool s needed to understand the aging of weapons, to assess their reliability,
predict when components should be replaced, and evaluate the implications of changesin
materials and fabrication processes.

Along the road to this goal, this past year we put into operation the world' s fastest computers,
capable of 3 trillion operations per second. In laymen’s terms, these supercomputers are able
to perform the number of computations in one second which would take a person using a
hand-held calculator 3 million years to do. DOE is requesting $542.5 million to continue this
high priority initiative.

Another component of the Department’ s Stockpile Stewardship Program is construction of the
National Ignition Facility (NIF) at the Lawrence Livermore National Laboratory, in
Cadlifornia, for which DOE is requesting $254.0 million in FY 2000. This 192-laser beam
facility will allow usto study the physics of nuclear weapons by producing brief bursts of self-
sustaining fusion reactions. In addition to its national security applications, NIF will advance
mankind’ s knowledge in basic science.

Stockpile Management Program: In FY 2000, we are requesting $2,071.5 million for
Stockpile Management activities. Within this request is $170.0 million for the Tritium
Program isalimited life-span material essential to the operation of nuclear weapons. The
continued viability of our nation’s nuclear weapons stockpile requires a sufficient supply of
new tritium to replace existing material asit deteriorates. |n December 1998, Secretary
Richardson selected the option of purchasing irradiation services from TVA’s Watts Bar and
Sequoyah reactors to produce tritium for defense purposes rather than constructing a linear
accelerator or completing TVA's unfinished Bellefonte reactor. Based on proven technol ogy
and existing facilities, this option was the most technically mature, economical, and flexible.
In announcing his decision, the Secretary stated: “it’ sthe only option that doesn't require a
large capital expenditure. If our goal of reaching further arms reduction agreementsis
reached, we may not need to exercise this option for many years and we will pay for tritium
only whenitisneeded.” Additional design work will also continue on the accel erator option to
develop it asa“back-up” capability, consistent with the dual-track strategy announced by the
Department in December of 1995.

Nonproliferation and National Security: The FY 2000 request for these programsis $747
million, up from $671 millionin FY 1999. Separately, we are requesting $36.1 million for
Intelligence program activities and $31.2 million ($18.6 in new budget authority) for
Counterintelligence program activities.

Within the Nonproliferation and National Security request is $221.0 million for
Nonproliferation Research and Development. Programs supported by this funding will use
our national laboratories to devel op technologies for detecting nuclear explosions, detecting
the production of WMD, locating and tracking weapons of mass destruction, countering
chemical and biological weapons released in the civilian environment, preventing nuclear
smuggling and aiding Federal, State and local law-enforcement. For example, in 1998, DOE's
Lawrence Livermore National Laboratory’s Forensic Science Center began a new partnership
with the FBI to fight terrorism with technology. The lab will provide the FBI with
technologies to counter the threat of WMD. An instrument developed by Livermore will allow
investigators at a crime scene to identify potentially toxic or lethal chemicals. Another
technology isanew field sampling kit that will address the threat from the recent surgein
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terrorist hoax chem-hio attacks by alowing law enforcement personnel to quickly identify
nuclear, chemical and biological agents without touching the material.

We also are requesting $30.0 million for the Initatives for Proliferation Prevention program
and $30.0 million for the Nuclear Cities Initiative. Many of Russia’'s experienced nuclear
scientists and technicians are not receiving paychecks for sustained periods of time but their
weapons skills are highly sought after by rogue nations and terrorist organizations. These
programs are helping provide civilian employment for these displaced weapons workers in the
ten Russian closed nuclear cities and will further assist the Russian Federation in reducing the
size of its nuclear weapons complex.

For example, DOE and the Russian Ministry of Atomic Energy (MINATOM) completed
upgrades to security systems protecting highly enriched uranium at two sitesin Russia. The
nuclear material protection technology and advanced material control and accounting systems
installed there significantly reduce the risk of unauthorized use, theft, or diversion of nuclear
materials.

Fissile Materials Disposition: For FY 2000, atotal of $200 million is requested to provide
verifiable storage and irreversible disposition of U.S. weapons-usable highly enriched uranium
and plutonium. This program also provides the technical basisfor similar actions by the
Russians in the disposition of their surplus plutonium from weapons.

The Department recently announced the selection of Savannah River asthe preferred site for
its Pit Disassembly and Conversion Facility, for which aninitial amount of $28.8 millionis
requested in the FY 2000 budget. A pit disassembly and conversion facility would begin, for
thefirst timein history, the process of destroying instead of creating weapons-grade
plutonium. Nuclear weapons components would be disassembled and the recovered
plutonium would be converted to an oxide form suitable for disposition, either through
immobilization or mixed oxide fuel (MOX) for reactors. Thisfacility isto be designed and
constructed from 1999 to 2004, with production operations beginning in 2005. Construction
and operation are contingent on reaching an agreement with Russia on plutonium disposition.

The Department also selected Savannah River asits preferred location for two other facilities:
the Mixed Oxide Fuel (MOX) Fabrication Facility ($12.4 million in FY 2000) to put
plutonium oxide into aform suitable for burning in domestic, commercial reactors; and a plant
to immobilize plutonium in ceramic surrounded by vitrified high level waste ($21.8 million in
FY 2000).

Other Programs: A total of $30.0 million is requested for the Worker and Community
Transition program, which mitigates contractor workforce restructuring impacts on workers
and communities related to the defense mission. For Naval Reactors, $665.0 millionis
requested to continue providing safe, reliable, and long-lived nuclear propulsion plants to the
U.S. Navy. Fundsrequested for both these programs are near their FY 1999 appropriation
levels.

me———— nergy Resources — Investing in Cleaner Fuel Options and Increased Efficiency
Energy Resources:

Secure Supplies of Preserving America s energy security remains among DOE’s most important responsibilities.
Clean, Affordable, The vast majority of America's energy comes from fossil fuels. In fact, nearly 85 percent of
Energy this country’s energy is supplied by coal, oil and natural gas. The availability of reliable,
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reasonably-priced Climate Change Technology Initiative (CCTI)
energy isakey Departrrental Crosscut
component for
guaranteeing America's _
inued . (dollars in thousands)
continued economic T T
growth. Current Current FY 2000
Appropriation | Appropriation| Request $Change | % Change
The FY 2000 operating Energy & Water Developrment
budget request for
energy resource Energy Supply:
programs total's Solar and Renewable... . . . .. 260904 336000 398921 62921 1874
. . Nuclear Energy ........... — — 5,000 5,000 1000%
$2,341.0 million, which ueearEnergy ! !
. Total, Energy Supply. ... .. ... 269904 336000 403921 67921 2029
does not include the
offset of $246 million SCENCE. 1o+ oeeveaenn — 13500 33000 19500 144494
in deferred Clean Coal
Technology funds. Total, Energy & Water 269904 349500 436921 87421 250%
Thl SIS an_ I r.1CF Of Interior and Related Agencies
$213.0 million over the Energy Consenvaton R&D ... 450215 525701 646515 120814 230%
FY 1999 level. Energy FossiEnergyR&D ... .. ... .. — 23890 36,776 12,836 539
Resources business line Energy Information
il’]Cl U des a” roorams Administration ............. — 2,500 3,000 500 20.0%
L. p Og Total, Interior and Related Agencies 450,215 552,001 686,291 134,200 24.3%
within the
Department’ s Energy Total, DOE. .. ..o 720119 Q01591 1123212 221621 24.6%
Efficiency and
Renewable Energy,

Fossil Energy, Nuclear
Energy, aswell as the Power Marketing, and Energy Information Administration programs.

If current energy supply and use patterns persist, without the development of new technologies
to burn fuelsin a cleaner manner or replacement of aging infrastructures, we could face
runaway increasesin harmful emissions. The options developed by DOE' s energy programs,
however, provide the very real prospect of cleaner energy production, even with increased
energy usage. The FY 2000 budget continues R& D activitiesin new natural gas and coal-
fired electric power technologies, advanced generation fuel cells, and ultra-high efficiency gas
turbines to significantly reduce emissions.

Research, development, and accelerated use of energy efficient and clean energy technologies
are major elements of the solution to global climate change. In fact, atechnology path built
upon a solid foundation of advanced science and basic research is so important to meeting
those challenges that, even without the threat of global climate change, these investments
would still be wise national policy to increase energy security, improve air quality, and
strengthen national economic competitiveness. This exact point was made in a 1997 report by
the President’s Committee of Advisors on Science and Technology (PCAST) and is reflected
in the President’s Climate Change Technology Initiative (CCTI). Various organizationsin
the Department participate in crosscutting efforts to accel erate the research, development,
demonstration, and deployment of energy efficient and clean technologies. DOE is proposing
abroad and balanced R& D technology deployment portfolio that includes. advanced clean
renewable and fossil energy production; carbon sequestration; energy efficiency applications
in the building, industry, and transportation sectors; support for basic and applied sciences;
targeted programs for baseline measurement and tracking of greenhouse gas emissions; and
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nuclear energy plant optimization. The budget includes a 24.5 percent increase in support of
these CCTI programes.

Energy Security: Astheworld' slargest consumer of fossil fuels, America uses 18.6 million
barrels of oil each day, importing nearly half of this, 9.1 million barrels per day. AsAmerica
learned during the oil embargo of 1973, our entire economy could be thrown into turmoil if
our oil supplies were interrupted unexpectedly.

Today’ s world-wide near record-low oil prices have adversely impacted domestic ail
production, aswell asincreased U.S. oil consumption, which are resulting in greater
dependency on oil imports. We have prepared for disruptions of imports by storing 561
million barrelsin the Strategic Petroleum Reserve. The Strategic Petroleum Reserve reduces
U.S. vulnerability to the economic, national security, and foreign policy consegquences of
petroleum supply disruptions. The FY 2000 budget provides $164 million to operate the
Reserve without relying on the sale of ail.

Fossil Energy R&D: The FY 2000 request for Fossil Energy R& D is $364.0 million which
includes the use of $11.0 million in prior year balances to provide an FY 2000 operating
budget of $375.0 million. The mission of this program isto stimulate sustainable
development and utilization of the nation’sfossil fuel resources and technol ogies to assure
ample, secure, clean and low cost domestic supplies of energy.

One of the key components of the Department’s FY 2000 Fossil Energy R&D request is
support for development of the Vision 21 Powerplex -- the power plant of the future. This
includes modular technologies that could be integrated into a non-polluting energy producing
facility, such as revolutionary membranes for low-cost separation of oxygen and other gases.
A related effort isthe increasing emphasis on approaches for sequestering carbon dioxide, the
most important greenhouse gas. The oil program includes efforts to piggy-back on past
successes by revisiting severa high-priority reservoir classes where field tests have revealed
production issues amenable to improved technology. In natural gas-related efforts, the
advanced gas turbine and next-generation stationary fuel cells are moving closer to
commercial readiness, while on the supply side, new sources of gas are being investigated,
including the nearly limitless gas trapped in methane hydrates.

Energy Efficiency: The FY 2000 request includes $837.5 million, an increase of $146.0
million over FY 1999, for energy efficiency programsto promote innovative R& D and
deployment programs in the industrial, transportation, building, and federal energy use
sectors. Within this request is $191.0 million for State Weatherization, State Energy and
community partnership grants.

Among the most exciting activities supported by this request isthe Partnership for a New
Generation of Vehicles (PNGV) which continues the innovation of technological advances,
designing more efficiency into today’ s existing fleet of automobiles. By 2004, this program’s
goal isto develop a prototype vehicle that triples the gas mileage of today’ s passenger
vehicles. An example of progress being made is a cost-sharing initiative with private industry
to develop a smarter, smaller and less expensive electric power system for the “ car of the
future.” These power systems already have been reduced from the size of alarge suitcase to
|ess than half the size of a shoe box. Thisinitiative seeks to reduce their $10,000 cost to less
than $500.

Renewable Energy: The FY 2000 request for Renewable Energy programs totals $398.9
million, an increase of $63.0 million over the FY 1999 level. Our Renewable Energy
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programs are designed to help improve the performance and reduce the costs of a broad range
of renewable dlectric, fuel and related storage and power delivery technologies.

For example, in the Electric Energy Storage Program, a decade-long investment into
developing high temperature superconductor (HTS) power cable technology to deliver
electricity in autility network is moving toward commercialization. Detroit Edison will begin
using the cable in 2000, opening the gateway to the electricity superhighway of the future.

The new light-weight cable will replace existing copper cablesin urban settings, much the
same as fiber optic cables have been replacing copper communications cabl es.
Superconducting technology offers the potential to save America’s utility customers more than
$6 billion annually by cutting lossesin power delivery while reducing greenhouse gases
associated with generating electricity.

Another example of renewable energy activities supported by this request is within the
Biomass Energy program. The Department and private industry broke ground in 1998 for a
waste-to-ethanol plant in Louisiana, to demonstrate converting wastes produced from sugar
refining into ethanol, a*“clean burning” transportation fuel and industrial chemical.

Nuclear Energy: The FY 2000 request for Nuclear Energy programsis $269.3 million. The
Department’ s Nuclear Energy programs promote secure, competitive, and environmentally
responsible technologies that serve the present and future needs of the United States. A
featured program within this request is $25.0 million for the Nuclear Energy Research
Initiative. The NERI program supports peer-reviewed research and development in the areas
of proliferation-resistant reactor and fuel technologies, nuclear safety and risk analysis,
advanced lower power reactor designs and applications, and advanced nuclear fuel
technologies that address the future of existing nuclear energy reactors. Thisresearch,
conducted by America' s universities, laboratories, and industry can help address the
challenging technical issues associated with nuclear power that have impeded its expansion as
an energy source for the long-term.

Complementing the NERI program, is a new initiative focused on the development of
advanced technologies that help assure the safe and efficient operation of existing nuclear
power plants -- the Nuclear Energy Plant Optimization (NEPO) program. The NEPO
program will be conducted in cost-shared cooperation with industry to carry out the joint
DOE-Electric Power Research Institute Strategic Research and Development Plan for
operating nuclear power plants. Thisresearch isfocused on development of technologies that
increase plant efficiency and measure and mitigate the aging of key components.

Also within the nuclear energy program request is $21.0 million for Isotope programsto
provide for development, production and distribution of isotopes that are vital to medical,
research, and industrial applications. Aswe enter the next century, we will continue to pursue
opportunities to transfer responsibility for the commercial aspects of production and
distribution to the private sector, focusing the Department’ s production on important research
isotopes that may someday prove vital in the fight to cure cancer and other diseases. The
Department will advance this cause through our new Advanced Nuclear Medicine Initiative,
which will help apply the Department’ s unique expertise to develop new medical isotope
technologies.
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—  Environmental Quality — Focusing on Completion, Closure, and Cleanup

Environmental
Quality:
Accelerating
Progress, Meeting
Commitments

The Department is taking an aggressive approach to address the immediate and long-term
environmental and health risks of the Department’ s former weapons production complex and
resolve the issues surrounding spent nuclear fuel storage.

In FY 2000, the Department is requesting $6,452.0 million for Environmental Quality
programs. This request focuses resources toward the closure of sites and completion of
projects with atargeted approach to cleanup. The FY 2000 request will enable the
Department to address the highest human health, safety, and environmental risks within the
Department of Energy complex. It will also enable the Department to continue its real
progress toward answering some of the most critical questionsin the area of long-term nuclear
waste disposal.

Environmental Management: The Department of Energy manages the largest
environmental cleanup program in history. About one-third of our annual Departmental
budget is dedicated to restoring contaminated lands and managing the waste produced during
the Cold War.

Developing the atomic weapons that helped to end World War 11, and provided the nation’s
nuclear deterrent during the years of conflict with the Soviet Union, left alegacy of unique and
urgent environmental problemsin unprecedented volumes of contaminated soil and water,
radiological hazards, and a vast number of contaminated structures and materials.

For our Environmental Management (EM) programs, we are requesting atotal of $5.928.0
million. Thisamount would enable each cleanup site to meet its safety and legal requirements,
support our goals for accelerated cleanup and site closure, and maintain other critical
environmental projects and priorities. It isnearly $100 million higher than in FY 1999.

Of this amount, $228.0 million is requested to continue the

$6.3

60 —

(dollars in billions)

20 —

FY 1998 Approp.

Department’s EM Privatization Initiative begunin FY 1997 in

Environmental Quality Funding pursuit of alternative financing mechanisms for severa of the

Department’ s large scale environmental cleanup design and
construction activities. Under the privatization approach, many
of the technical and performance risks are shifted to the private
contractor, creating greater incentives to complete projects on
time and within budget. This contracting approach will also
bring private sector efficiencies, and new technology to the
Department’ s cleanup program.

The FY 2000 request includes advanced appropriations for
fiscal years 2001 - 2004 for the Tank Waste Remediation
System project to ensure that there is broad financial

FY 1999 Approp. FY 2000 Request

community interest in participating in this project.

Radioactive Waste Management: The Department achieved significant progress this past
year in its Civilian Radioactive Waste Management (CRWM) program, completing the Y ucca
Mountain Viability Assessment. The study assembled what is known about the site, the
preliminary design of arepository, how the site and the design would work together, and
identified questions that remain to be answered. The document indicated the Department
needs to continue to study Y ucca Mountain so that the Secretary of Energy can decide in 2001
whether to recommend the site to the President. For FY 2000, DOE is requesting $409.0
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|
Changing the Way
We Do Business
|

million ($370.0 million in new budget authority), an increase of $52.0 million over the FY
1999 level. These funds will support: continued data synthesis and analysis; modd validation;
refinement of engineering and designs necessary for major upcoming decision documents;
completing the Final Environmental Impact Statement and Record of Decision in 2000; and, if
the siteis suitable, a Site Recommendation to the President in 2001, and a License
Application to the Nuclear Regulatory Commission in 2002.

Environment, Safety and Health: For programs within the Office of Environment, Safety,
and Health, DOE isrequesting $163.0 million (with prior year balances) an increase of $14.0
million over the FY 1999 level. The budget includes $13.5 million for its commitment to the
Radiation Effects Research Foundation. We also propose $20.0 million for other Health
Studies programs, including epidemiological studies and occupational medicine.

Managing for Results

Working with Congress, the Department continues to improve its management. In 1995, the
Department began a comprehensive effort to downsize its operations and streamline
procedures. The goal was to accomplish a 25 percent reduction in federal staffing by the end
of FY 2000. Asof January of thisyear, the Department has met that goal -- almost two years
ahead of schedule. Our contractor employment has also come down significantly, and, as of
the end of 1998, contractor employment is 31 percent lower than in 1992.

The downsizing of the federal workforce hasleft gapsin critical skill areas throughout the
Department. To addressthis, in December 1998, Secretary Richardson announced atargeted
effort to bring specialized skills into the Department as part of aWorkforce 21 initiative.
Workforce 21 will enable DOE to hire highly skilled workersin critical areasto restore
strength where shortages have developed through attrition.

The Department is taking a number of additional steps to strengthen its management and
performance, including:

< developing and defining DOE’s R& D portfolio to ensure it takes full advantage of
interrelationships among R& D projects among different program aress;

< establishing rigorous procedures for improved efficiency in Management and
Operating (M& O) contractor employee assignments to the D.C. area.

< conducting external independent reviews of DOE' s construction projects, with a
complementary on-going study of overall management and the facilities acquisition
process,

< conducting areview of the management structure throughout DOE before making a
final decision on the proposal to consolidate contracts at defense production
facilities; and

< increasing the effective use of the Department’s new Contract Reform and
Privatization Office.

The Department’ s FY 2000 preliminary Performance Plan, in accordance with the
Government Performance and Results Act (GPRA), is submitted separately from these budget
highlights. Thislaw requiresthat federal budgets, beginning in FY 1999, be developed from a
strategic planning process and contain performance-based results for proposed spending
requests. The Performance Plan identifies specific measures of success which directly tie to
the requested program levels.

o144
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The Department of Energy has been using strategic planning and performance-based
budgeting since the beginning of the Clinton Administration, enabling this budget to begin
implementation of the provisions of GPRA to manage federal taxpayer dollars more
effectively. This budget was developed by linking the Department’ s strategic planning
process to performance-based planning and budget proposals. Decisions on how best to
invest taxpayer funds are based on which programs deliver the most beneficia results and
accomplish the President’ s strategic objectives.

——— T he following sections, organized by appropriation, discussin detail our proposed FY 2000

Detailed Budget  pyqqet request which is a strong portfolio of investments for a better future. The FY 2000

SumL budget request is prepared on acomparable basis. This meansthat the FY 1998 and FY 1999
amounts are adjusted to reflect the FY 2000 budget structure. The FY 2000 budget request
and Performance Plan implement our strategic objectives and provide the Congress and the
American people with information on the real results we propose to achieve with this request.



Summary by Business Line

FY 1998 FY 1999 FY 2000
Comparable | Comparable | Request to FY 2000 vs. FY1999
Approp. Approp. congress
Business Lines
Environmental Quality
Environmental Management . ................... 5,621,114 5,603,619 5,700,000 96,381 1.7%
EM privatization . ... ........ .. ... 200,000 228,357 228,000 -357 -0.2%
Civilian Radioactive Waste Mgmt. . . .............. 345,696 357,477 370,000 12,523 3.5%
Environment, Safety and Health . ................ 156,895 148,820 154,050 5,230 3.5%
Total, Environmental Quality . ................... 6,323,705 6,338,273 6,452,050 113,777 1.8%
National Security
Defense Programs . ................c.ouuuu... 4,142,572 4,400,000 4,531,000 131,000 3.0%
Nonproliferation & Nat'l Security . ................ 698,207 670,762 747,300 76,538 11.4%
Intelligence ......... ... .. ... ... 34,500 36,059 36,059 _
Counterintelligence . ............ ... ........... 7,600 15,641 18,641 3,000 19.2%
Fissile Materials Disposition .................... 103,677 167,491 200,000 32,509 19.4%
Worker and Community Transition ............... 61,148 28,202 30,000 1,798 6.4%
Naval Reactors . ..............ccuuiiinnn . 670,352 666,140 665,000 -1,140 -0.2%
Total, National Security ........................ 5,718,056 5,984,295 6,228,000 243,705 4.1%
Science and Technology
SCIEBNCE . . . o e 2,469,495 2,567,860 2,541,393 -26,467 -1.0%
Spallation Neutron Source . .................... 23,000 130,000 214,000 84,000 64.6%
Scientific SimulationPlan . ..................... _ _ 70,000 70,000 _
Science Education ............ ... ..., _ _ 10,000 10,000
Technical Information Management .............. 10,032 8,409 9,100 691 8.2%
Total, Science and Technology . ................. 2,502,527 2,706,269 2,844,493 138,224 5.1%
Energy Resources
Energy Efficiency & Renewable Energy ........... 854,258 963,701 1,235,615 271,914 28.2%
FOSSIl ENergy . .........ouiiiiiniiinnn.. 568,517 552,876 317,000 -235,876 -42.7%
Nuclear Energy . ........ ... ..., 242,696 263,382 269,305 5,923 2.2%
Power Marketing Administrations
Alaska Power Administration ................ 13,500 _ _ _
Southeastern .............. ... . ... ... 11,612 7,500 -773 -8,273 -110.3%
Southwestern .............. ... . i 25,820 26,000 27,940 1,940 7.5%
Western Area . ...t 191,717 203,000 171,471 -31,529 -15.5%
Falcon & Amistad operating & maint. .......... 970 1,010 1,309 299 29.6%
Total, Power Marketing Administrations ........... 243,619 237,510 199,947 -37,563 -15.8%
Energy Information Administration ............... 66,800 70,500 72,644 2,144 3.0%
Total, Energy Resources ....................... 1,975,890 2,087,969 2,094,511 6,542 0.3%
Total, Business Lines ............................ 16,520,178 17,116,806 17,619,054 502,248 2.9%
Russian plutonium disposition . . ..................... _ 200,000 ——  -200,000 -100.0%
Russian uranium disposition . ....................... _ 325,000 ——  -325,000 -100.0%
Other . ... e 338,816 214,586 222,960 8,374 3.9%
Total, Departmentof Energy . ..................... 16,858,994 17,856,392 17,842,014 -14,378 -0.1%
DOE Civilian programs (250/270 function) funding . ..... (5,304,664) (5,475,641) (5,657,846) (182,205) (3.3%)
DOE Defense (050 function) funding . ................ 11.554.330 12.380.751 12.184.168) (-196.583 -1.6%



Summary by Appropriation Account

FY 1998 FY 1999 FY 2000
Comparable | Comparable | Requestto | FY 2000 vs. FY1999
Approp. Approp. congress
Energy and Water Development
Energy Supply . . .. .o 758,899 770,053 841,888 71,835 9.3%
Uranium Supply & Enrichment . ................... -3,535 —_— —_— —_— —_—
Non-Defense Environmental Management .......... 463,454 431,200 330,934 -100,266 -23.3%
Uranium EnrichmentD&D Fund ................... 230,200 220,200 240,198 19,998 9.1%
SCIEBNCE . . . o 2,483,573 2,697,860 2,835,393 137,533 5.1%
Departmental Administration . . .................... 133,280 111,572 123,490 11,918 10.7%
Inspector General . ........ ... ... . ... ... 27,500 29,000 30,000 1,000 3.4%
Atomic Energy Defense Activities
Weapons Activities . .......... ... . ... 4,146,692 4,400,000 4,531,000 131,000 3.0%
Defense Env. Restoration & Waste Mgmt. . ....... 4,319,575 4,320,567 4,505,676 185,109 4.3%
Defense Facilities Closure Projects . ............ 995,885 1,041,740 1,054,492 12,752 1.2%
EM privatization . .. ........... .. ... 200,000 228,357 228,000 -357 -0.2%
Other Defense Activities . ..................... 1,702,178 2,201,087 1,792,000 -409,087 -18.6%
Defense Nuclear Waste Disposal . .............. 190,000 189,000 73,000 -116,000 -61.4%
Total, Atomic Energy Defense Activities . ............ 11,554,330 12,380,751 12,184,168 -196,583 -1.6%
Power Marketing Administrations . ................. 243,619 237,510 199,947 -37,563 -15.8%
Federal Energy Regulatory Commission ............ —_— —_— —_— —_— —_—
Nuclear Waste Disposal Fund . ................... 156,000 169,000 297,000 128,000 75.7%
Geothermal Resources Development Fund . ......... — — -821 -821 —
Total, Energy and Water Development . ............. 16,050,855 17,047,146 17,082,197 35,051 0.2%
EWD Civilian programs (250/270 functions) funding . . . .. (4,496,525) (4,666,395) (4,898,029) (231,634) (5.0%)
EWD Defense (050 function) funding . ................ (11,554,330) (12,380,751) (12,184,168) (-196,583) (-1.6%)
Interior and Related Agencies
Fossil Energy Research & Development ............ 356,517 384,056 364,000 -20,056 -5.2%
Alternative Fuels Production ...................... -1,500 -1,300 -1,000 300 23.1%
Naval Petroleum & Oil Shale Reserves . . ............ 107,000 14,000 _ -14,000 -100.0%
Elk Hills school landsfund . . . ..................... _ 36,000 36,000 _ _
Energy Conservation . . .. ...t 584,354 627,701 837,515 209,814 33.4%
Economic Regulation . .......................... 2,725 1,801 2,000 199 11.0%
Strategic Petroleum Reserve ..................... 207,500 160,120 164,000 3,880 2.4%
Energy Information Administration ................. 66,800 70,500 72,644 2,144 3.0%
Clean Coal Technology . . ........................ -101,000 -40,000 -246,000 -206,000 -515.0%
Total, Interior and Related Agencies . . .............. 1,222,396 1,252,878 1,229,159 -23,719 -1.9%
UE D&D Fund discretionary payments . ............. -388,000 -398,088 -420,000 -21,912 -5.5%
Excess FERCreceipts ..............coiiiio... -10,159 -29,446 -28,342 1,104 3.7%
Colorado RiverBasin ................cvuiiou... -16,098 -16,098 -21,000 -4,902 -30.5%
Total, Department of Energy . .................... 16,858,994 17,856,392 17,842,014 -14,378 -0.1%
DOE Civilian programs (250/270 function) funding . ..... (5,304,664) (5,475,641) (5,657,846) (182,205) (3.3%)
DOE Defense (050 function) funding . ................ (11,554,330) (12,380,751) (12,184,168) (-196,583) (-1.6%)




Crosswalk from Appropriation Structure to Business Line

FY 2000 Environ- National Science and Energy
Request to ment_al Security Tech- Resources Other
Congress Quality nology
Energy and Water Development
Energy Supply . . ... oo 841,888 50,750 —_— 9,100 668,226 113,812
Non-Defense Environmental Management ... .. 330,934 330,934 _ _ _ _
Uranium EnrichmentD&D Fund .............. 240,198 240,198 _ _ _ _
SCIBNCE . . o ottt 2,835,393 —_— —— 2,835,393 —_— —_—
Departmental Administration . . ............... 123,490 _ _ _ —— 123,490
Inspector General . ........................ 30,000 _ _ _ _ 30,000
Atomic Energy Defense Activities
Weapons Activities . .................... 4,531,000 —— 4,531,000 _ _ _
Defense Env. Restoration & Waste Mgmt. . . . 4,505,676 | 4,505,676 _ _ _ _
Defense Facilities Closure Projects ........ 1,054,492 | 1,054,492 _ _ _ _
EM privatization . .. ........... ... ... ... 228,000 228,000 _ _ _ _
Other Defense Activities . ................ 1,792,000 92,000 1,697,000 _ _ 3,000
Defense Nuclear Waste Disposal . ......... 73,000 73,000 _ _ _ _
Total, Atomic Energy Defense Activities ........ 12,184,168 | 5,953,168 6,228,000 _ _ 3,000
Power Marketing Administrations ............. 199,947 _ _ _ 199,947 _
Nuclear Waste Disposal Fund . .............. 297,000 297,000 _ _ _ _
Geothermal Resources Development Fund . . . .. -821 —_— —_— —_— -821 —_—
Total, Energy and Water Development .. ....... 17,082,197 | 6,872,050 6,228,000 2,844,493 867,352 270,302
EWD Civilian programs (250/270 functions) funding (4,898,029)| (918,882) —— (2,844,493) (867,352) (267,302)
EWD Defense (050 function) funding . ........... (12,184,168)| (5,953,168) (6,228,000) —_— —_— (3,000)
Interior and Related Agencies
Fossil Energy Research & Development .. ..... 364,000 —_— —_— —_— 364,000 —_—
Alternative Fuels Production ................. -1,000 _ _ _ -1,000 _
Elk Hills school lands fund . . ................. 36,000 _ _ _ 36,000 _
Energy Conservation . . ..................... 837,515 —_— —_— —_— 837,515 —_—
Economic Regulation ...................... 2,000 _ _ _ _ 2,000
Strategic Petroleum Reserve ................ 164,000 _ _ _ 164,000 _
Energy Information Administration ............ 72,644 _ _ _ 72,644 _
Clean Coal Technology . .................... -246,000 _ _ _ -246,000 _
Total, Interior and Related Agencies . .......... 1,229,159 _ _ — 1,227,159 2,000
UE D&D Fund discretionary payments . ........ -420,000 -420,000 —_— —_— —_— —_—
Excess FERCreceipts ..................... -28,342 —_— —_— —_— —_— -28,342
ColoradoRiverBasin ...................... -21,000 _ _ _ —— -21,000
Total, Department of Energy ................. 17,842,014 | 6,452,050 6,228,000 2,844,493 2,094,511 222,960
DOE Civilian programs (250/270 function) funding .  (5,657,846)| (498,882) —— (2,844,493) (2,094,511) (219,960)

DOE Defense (050 function) funding

(12,184,168)

(5,953,168) (6,228,000)

(3,000)




Energy Supply

The Energy Supply appropriation accounts support avariety of energy research and applied

technology programs as well as programs providing environmental oversight and mitigation.
Organizations with programs supported by this appropriation include Solar and Renewable

Resources Technologies; Nuclear Energy; Environment, Safety and Health; Technical

Information Management; Field Management; and Oak Ridge Landlord.

FY 1998 FY 1999 FY 2000 FY 2000 vs.
Appropriation | Appropriation Request FY 1999
Energy Supply
Solar and renewable resources technologies . . . .. 338,655 383,905 446,021 62,116 16.2%
Nuclearenergy ...............c.o oo, 250,917 266,928 269,305 2,377 0.9%
Environment, safety & health . .. ............... 65,268 50,398 50,750 352 0.7%
Technical information management . .. .......... 10,100 8,600 9,100 500 5.8%
Field operations .. .................o o, 95,000 104,127 102,000 -2,127 -2.0%
Oak Ridge Landlord . ....................... 11,000 11,000 11,812 812 7.4%
Other . ... 68,932 1,000 —_— -1,000 -100.0%
Subtotal, Energy Supply . ........... .. 839,872 825,958 888,988 63,030 7.6%
Use of prior year balances & other adjustments . . . -80,973 -55,905 -47,100 8,805 -15.7%
Total, Energy Supply . . . .. ... 758,899 770,053 841,888 71,835 9.3%
Full time equivalent employment (FTES) ............ 1,456 1,609 1,337 -272 -16.9%

Solar and Renewable Resources Technologies

The mission of the Office of Energy Efficiency and Renewable Energy (EERE) is to work with
its customers to produce a stronger economy, a cleaner environment, and a more secure future
by developing and deploying energy efficient and renewable energy technologies that meet the

Mission

Program Overview

needs of the public and the marketplace.

To fulfill its mission, EERE supports research and devel opment effortsin energy efficiency
and renewabl e technologies in the utility, building, transportation, and industry sectors.

EERE isfunded by the Energy Supply and Energy Conservation appropriation accounts. The
activities provided as part of the annual Energy and Water Development Appropriations Bill
will be discussed in this section. Programs supported by the Energy Conservation
appropriation will be discussed in the section on programs within the Interior and Related

Agencies Appropriations Bill.
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|
Budget Overview
|

The Energy Supply programs of EERE funded by the Energy and Water Development
Appropriations Subcommittee are designed to improve the performance and reduce the costs
of abroad range of renewable dlectric, fuel, and related storage and power delivery
technologies. Included are programs on alternative transportation fuels, solar buildings,
photovoltaic, concentrating solar power, biomass, wind energy, geothermal, hydroelectric
power systems, hydrogen, energy storage, high temperature superconductivity, programs to
address the power needs of remote and Native American lands, power systems reliability, and
electricity restructuring. The technologies advanced under these programs will be the building
blocks of cleaner, more flexible energy systems of the future.

EERE’ s programs work as voluntary cost-shared partnerships with the nation’s utilities,
industries, states, and the public to advance the development and deployment of clean and
efficient energy technologies. By advancing research and development and deployment
activities, DOE’ s ultimate objectives are to reduce the cost and improve the performance of
renewable energy technologies. By encouraging the development of new markets, EERE's
solar and other renewable energy programs diversify sources of electricity and fuel supply,
help to improve the environment, and promote U.S. economic growth and job creation.

Inits 1997 review of the national energy R& D portfolio, the President’s Committee of
Advisors on Science and Technology recommended the expansion of a number of national
energy R& D programs—renewable energy programs being among the highest priorities for
increased funding. The Committee noted that renewable energy technol ogies provide multiple
benefits, including air emission reductions and reduced dependence on imported oil. Crediting
DOE with remarkable gains in technology performance and cost reductions, the Committee
called for significant expansion of renewable energy R& D programsin order to meet the
economic and environmental challenges of the 21st Century.

In FY 2000, Solar and Renewable Resources Technologies (EERE only) is requesting $398.1
million in the Energy Supply appropriation and is also planning to use $0.8 million in prior
year balances from the Geothermal Resources Development Fund for atotal program level of
$398.9 million. The $62.9 million increase in Energy Supply represents a 18.7 percent
increase over the FY 1999 enacted level. Thisincrease reflects the Administration’ s support
of Solar and Renewable Resource Technology Programs to reduce air pollution, improve U.S.
energy security, address globa climate change, and increase our nation’ s economic
competitiveness. The FY 2000 Budget Request supports the President’ s Climate Change
Technology Initiative.

The FY 2000 budget request for EERE’ s Solar and Renewable Energy program funds a
balanced portfolio of high priority technology research and development aswell as
deployment activities which are heavily cost-shared by industry.
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FY 1998 FY 1999 FY 2000 FY 2000 vs.
Appropriation | Appropriation Request FY 1999
Solar and Renewable Resources Technologies
Solar Energy
Solar building technology research ......... 2,625 3,600 5,500 1,900 52.8%
Photovoltaic energy systems . ............. 64,691 72,200 93,309 21,109 29.2%
Concentrating Solar Power ............... 16,317 17,000 18,850 1,850 10.9%
Biomass/Biofuels energy systems .......... 58,116 73,200 92,391 19,191 26.2%
Wind energy systems ................... 32,128 34,771 45,600 10,829 31.1%
Renewable energy production incentive
Program .. ... .. ....eiiiiti e 2,954 4,000 1,500 -2,500 -62.5%
Solar program support* . ................. — — 10,000 10,000 —
International solar energy program ......... 1,375 6,350 6,000 -350 -5.5%
National renewable energy laboratory . ... ... 3,200 3,900 1,100 -2,800 -71.8%
Total, Solar Energy . .............. . ......... 181,406 215,021 274,250 59,229 27.5%
Geothermal . ...... ... .. ... ... .. ... ... ... 28,694 28,500 29,500 1,000 3.5%
Hydrogenresearch ......................... 15,806 22,250 28,000 5,750 25.8%
Hydropower . . ...... ... .. .. i, 729 3,250 7,000 3,750 115.4%
Renewable Indian energy resources* ........... 3,939 4,779 _ -4,779 -100.0%
Electric energy systems and storage . . . ......... 43,262 40,100 41,000 900 2.2%
Federal building/remote power initiative* . ........ 4,864 4,000 _ -4,000 -100.0%
Program direction ............... ... ........ 15,651 18,100 19,171 1,071 5.9%
Renewable energy research program . .......... 44,304 47,905 47,100 805 1.7%
Subtotal, Solar and Renewable Resources Technologies 338,655 383,905 446,021 62,116 16.2%
Use of prior year balances & other adjustments . . . -68,751 -47,905 -47,100 +805 1.7%
Total, Solar and Renewable Resources Technologies . . 269,904 336,000 398,921 62,921 18.7%
Full time equivalent employment (FTES) ............ 117 107 100 -7 -6.5%

* Note: For FY 2000, the Solar Program Support activity combines the Renewable Indian energy resources and Federal
building/remote power initiative activities.

The funding priorities of the Solar and Renewable program include Photovoltaic,
Biomass/Biofuels, Wind, Electric energy systems and storage (primarily High Temperature
Superconductivity) technologies.

< The Photovoltaic program in recent years has achieved numerous technological and
cost reduction breakthroughs from which commercial applications are currently
being realized. Thereisgreat industry interest in maintaining astrong R&D
program to take these applications into the marketplace.

< The Biomass/Biofuels program has received similar interest and support from the
utilities and transportation industry because these programs have demonstrated
great potential in providing areal alternative energy resource for baseload power
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production, and alternative transportation fuels that will be cost-competitive with
fossil fuels.

< Whilethe cost of producing electricity from wind has decreased dramatically in the
last decade, further improvements are needed to close the cost gap between wind
and fossil generated energy sources. The Wind program works directly with
industry to provide U.S. wind companies with the technological advantage needed to
capture a sizeable share of the multi-billion dollar, rapidly expanding worldwide
market for wind energy.

< Within the Electric energy systems and storage program, the Department leads the
national effort to capture the energy saving potential of high temperature
superconductivity which will provide materials with 100 times the electricity
carrying capacity of copper wire. The program has mobilized the resources of U.S.
industries, national labs, and universities to solve the problems of manufacturing
superconducting electrical wires and designing super-efficient electrical systemsthat
use these wires. Superconductivity has the potential to bring about an energy
revolution comparable to the introduction of fiber opticsinto the communications
industry.

The FY 2000 budget level of $398.9 million supports the following major program activities:
Photovoltaic (PV) — $93.3 million

Most of the program’ s resources fund fundamental and applied research ($63.3 million),
which is essential for continued progress towards long-term goals of improved performance
and lower costs. Resources are also used to support competitive procurements for cost-shared
projects with U.S. utilities and the photovoltaic industry. These cost-shared projects focus on
two areas. 1) researching manufacturing process technologies (PVMat $16.0 million); 2)
developing photovoltaic products that can be integrated into commercial and residential
buildings (PV:BONUS I $5.0 million); and partnerships for technology introduction where
new PV products are deployed in the field and validated in order to increase their acceptance
($6.0 million). In FY 2000, the program will develop athirteen percent stable prototype thin
film module; complete second year and begin the third year of Phase 5 PVMat contracts
aimed at achieving cost reductions of 50 percent from 1996 levels; conduct research into
breakthrough PV technologies, complete testing and verification of all utility and residential
grid-tied PV systems installed through energy partnerships; complete Phase 3 prototype
development /field verification contacts for PV BONUS I1; and expand work on financing
mechanisms, measurement and evaluation, technical standards and infrastructure under the
Million Solar Roofs Initiative ($3.0 million).

Concentrating Solar Power — $18.9 million

The Concentrating Solar Power (CSP) Program works with U.S. industry to develop
economically competitive CSP technol ogies which will improve the nation’s energy security,
reduce carbon emissions, and create jobs for U.S. workers. CSP technologies use various
mirror configurations to concentrate the heat of the sun to produce electric power. In

FY 2000, the CSP Program is focused on four paths: (1) developing high-reliability
distributed power systems; (2) reducing the costs of dispatchable solar power; (3) developing
advanced CSP components and systems, and (4) expanding strategic alliances and market
awareness to ensure that R& D efforts are focused on the critical needs of U.S. industry.
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Over the next five years, the CSP Program, with industry and user communities, aimsto
develop reliable distributed power systems (i.e., 4,000 hours between outages) and
dispatchable power systems capable of producing power at 6-8¢/kWh. In FY 2000, the CSP
Program will achieve 1,000 hours of trouble-free operation for a dish/engine system installed
at a utility/industry test sitein the U.S. Southwest; field an advanced solar dish/engine system
on an Indian reservation in Arizona or New Mexico; develop advanced trough components
that will enable a U.S. team to compete, both domestically and internationally; and conduct
advanced research into high-temperature and high-efficiency system designs that will
eventually be capable of achieving costsin the 4-6¢/kWh range.

Biomass/Biofuels — $92.4 million

The Biomass/biofuels program’ s goal isto develop cost-competitive technologiesin two
major areas. converting biomass resources into e ectric power production (Biomass $39.8
million) and converting biomass to liquid transportation fuels, mainly ethanol (Biofuels $53.4
million). Biomass/biofuels technology is pursued because: 1) it isalow-cost renewable
basel oad €l ectric generation and gasoline alternative; 2) it will createjobsin rura areas
through production of dedicated biomass feedstocks; and 3) it has two primary environmental
benefits. First, the use of biomass/Biofuel s reduces greenhouse gas emissions, since carbon
released into the atmosphere is offset by carbon consumption during the biomass resource
growing cycle. Secondly, the availability of cost-competitive biomass technology promotes
the commercial use of agricultural and forest residues.

The goal of the Biomass program isto increase the viability of biomass technologies by
achieving the addition of 3,000 MW of new biomass power capacity inthe U.S. by 2010. In
FY 2000, the program will successfully demonstrate the sustained operation of the total
Vermont biomass system; complete the power plant retrofit for the co-firing switchgrass with
coal project in lowa; complete three co-firings with cod projects; and conduct preliminary
testing of two to three small modular systems.

The Biofuels program intends to: develop and demonstrate technologies capable of producing
ethanol at 72 cents per gallon by 2010; develop crop systems capable of providing reliable
biomass feedstock supplies for the production of fuels, chemicals, and el ectricity; and explore
opportunities to produce renewabl e fuels for heavy vehicle use by supporting biodiesel
production activities. In FY 2000, the Biofuels program will successfully demonstrate
conversion of agricultural wastes to ethanol on a small commercial scale in order to support
commercial partners considering the production of ethanol and co-product and complete bench
scale testing of anew lower cost process for the conversion of cellulose to ethanal.

Wind — $45.6 million

The wind program is working to reach a cost of wind-generated el ectricity of 2.5¢/kWh at
siteswith 15 mile-per-hour average winds by 2002. The program focuses R& D efforts on
better understanding the complex aerodynamic phenomenainvolved in capturing energy from
variable and turbulent winds to devel op tools that help designers build more cost effective and
reliable wind turbines. The program also works directly with industry in advanced technology
development and verification projects to assist in moving research into commercial
application. In FY 2000, the Wind Program will: complete installation and begin testing of
prototypes under the Small Wind Turbine Project; complete the Near Term Research and
testing project; initiate a new effort entitled Wind Partnerships for Advanced Component
Technologies (WindPACT), which will further develop and test promising research and ideas
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by establishing ajoint team of industry and lab researchers; and complete the first year of
operation of five field verification projects using smaller (100 kW) wind turbines.

Solar Program Support — $10.0 million

Solar Program Support is a consolidated program which consists of two components:
Electricity Restructuring and Competitive Solicitation. The Electricity Restructuring program
seeks to provide technical assistance to state officials and others about the potential effects of
utility restructuring policies and regulations on the development and deployment of renewable
and energy efficient technologies and programs. The Competitive Solicitation program is
designed to combine the various activities previously conducted under two separate line items
(the Renewable Indian Energy Resources and Federal BuildingsRemote Power Programs) into
asingle, integrated effort that provides highly cost-shared competitive awards to projects
sdlected across a diverse range of geographic locations.

In FY 2000, the Electricity Restructuring program will support analysis of lessons learned in
developing and deploying renewable and energy efficient technologies in restructured utility
markets. The program will also provide technical assistance activities to state officialsto
ensure they have the most recent information on impacts of restructuring on renewable and
energy efficient technologies. The Competitive Solicitation Program will select theinitia
round of renewable energy projectsto be funded. These projects are intended to provide
essential operational performance and reliability data on various clean renewabl e technology
applications while benefitting the many remote and/or economically challenged regions of the
nation, which have higher priced and/or unreliable power sources.

International Solar Energy Program — $6.0 million

The International Solar Energy Program’s mission is to encourage the acceptance and use of
U.S. renewable energy technologies by developed and developing countries in support of U.S.
national interests and policies. The Office of Power Technologies (OPT) identifies and
implements priority activities (working cooperatively with the private sector, federal agencies,
and others) to advance technology development and deployment in the fastest growing and
often most difficult-to-penetrate energy markets. Widespread use of U.S. energy efficiency
and renewable energy technologies can help meet energy needs worldwide, reduce the rate of
consumption of finite fossil energy resources, and address local and global environmental
issues.

Activitieswill be prioritized and selected considering: U.S. strategic interests and policies; the
DOE mission; leveraged funding; national, regional or global impacts; potential for
replication; commitment from other-country partners; likely impact on U.S. market position;
and other relevant factors. OPT activities focus on three areas: 1) emerging global
environmental and energy issues ($2.5 million); 2) market and trade development ($2.5
million); 3) and energy and environmental security ($1 million). Emerging global
environmental issues, such as climate change, will be addressed through the U.S. Initiative on
Joint Implementation (USIJI).

In FY 2000, the International Solar Energy Program will: provide technical assistanceto U.S.
companies and key developing countries interested in participating in joint implementation
and other flexibility mechanisms; co-sponsor two project devel opment activities; accept 5-10
projects satisfying USIJI criteria; provide technical assistance and validation support to five
projects initiated by the private sector or other partiesin selected key countries; educate other
agenciesinvolved in disaster relief in the opportunities for using energy efficiency and

024
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renewable energy technologies to meet humanitarian and economic redevel opment needs of
disaster stricken communities; and provide technical assistance to one-to-two disaster relief
efforts which demonstrate the benefits of energy efficiency and renewable energy technologies.

Geothermal — $29.5 million

Electric power from geothermal resources is delivered with few environmental impacts and
has the highest rdiability of base-load power from any source. Geothermal R& D efforts focus
on: 1) locating and confirming undiscovered geothermal reservairs; 2) reducing exploration
and production drilling costs in hard rock environments; 3) developing advanced techniques
for managing geothermal energy production; 4) enhancing the efficiency and reliability of
converting geothermal heat into el ectricity; and 5) reducing operating and maintenance costs at
existing and planned geothermal facilities. This program contributes to the goal of alife-cycle
cost of producing electricity at 3.0¢/kWh by 2010 and will yield substantial increasesin the
amount of geothermal energy that can be economically recovered.

In addition to core R& D aimed at achieving continuous improvements in geothermal
technology, threeinitiatives will begin to accelerate the pace of the program in FY 2000. The
first initiative called Enhanced Geothermal System will focus on enhancing the productivity
and lifetime of geothermal reservoirs through rock fracturing and stimulation techniques. The
second initiative is the Geothermal Advanced Drilling System which aims to reduce the costs
for drilling in deep, hard, hot rock environments. The third initiative involves development of
modular power systems or small-scale, standardized generating units which can support mini-
grids in remote applications.

Hydrogen Research and Development — $28.0 million

The Hydrogen program works with industry and universities to develop mid-term and long-
term integrated hydrogen systems for power generation and transportation applications. The
use of hydrogen as an energy source promises enormous environmental benefits as a near-zero
emission fudl. Development of critical technologiesto lower the cost of hydrogen production,
storage and utilization is vital for the introduction of hydrogen into the energy infrastructure.
The program facilitates the introduction of these technologiesin high priority areas -- such as
renewable/hydrogen electric generation systems, refueling stations for hydrogen vehicles and
electricity for Native American villages and other remote locations. These crucial activities
reduce dependency on expensive oil products, promote rural e ectrification, and economic
devel opment, and use grid-independent systems, while reducing NO,, SO,, and CO,
emissions. In FY 2000, the Hydrogen program will conduct R& D to install and operate two
development units to demonstrate several processes for the production of hydrogen. In
addition, the program will continue R& D and demonstration of proton exchange membrane
(PEM) fud cdllsincluding: installation and demonstration of aliquid fuel cell system for use
in an arctic environment; installation and demonstration for awind/reversible hydrogen
generation and storage fuel cell system; demonstration of technologies for fueling of hydrogen
vehicles; and three PEM fud cdll systems for distribution to remote power projects.

Hydropower — $7.0 million

This program supports the development of advanced turbine technology to allow the nation to
maximize the use of its hydropower resources, while minimizing its adverse environmental
impacts. Preliminary designs for advanced environmentally-friendly hydropower turbines
have been completed by the DOE program in partnership with industry. In FY 2000, proof-
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of-concept testing of an advanced turbine conceptual design will begin to verify predicted
biological performance.

Electric Energy Systemsand Storage — $41.0 million

This program funds three different activitiesrelated to electricity. High Temperature

Super conductivity (HTS) receives the mgjority of funding and focuses on increasing electric
utility system capacity as well as motor and generator efficiencies ($31.0 million). The
Energy Storage Systems program ($6.0 million) continues R& D efforts to enhance
performance and reliability and provide dependable energy storage technol ogies for the
competitive marketplace. A new activity called the Transmission Reliability program ($4.0)
will develop technologies and support policy making that will maintain and improve the
reliability of the nation’s electricity delivery system during the transition to competitive power
markets.

In FY 2000, the HTS program will continue the Superconductivity Partnership Initiative with
six, 50 percent cost shared projects to develop first-of-a kind designs for more efficient
electrical transmission and distribution wires and cables. The Energy Storage Systems
program will initiate one to two new Renewable Generation and Storage projects to produce
improved integrated PV/storage hybrid systems; begin testing the Advanced Battery Energy
System; and initiate development of a new energy storage system to improve transmission and
distribution system stability. The Transmission Reliability program will focus on applying
advanced computing, sensing, power electronics, communications, and control technologies to
provide real time power system control for reliable and efficient operation of the nation’s
electric power system under both normal and emergency operating conditions.

Program Direction — $19.2 million

Funding supports 100 FTEs at both Headquarters and the field (Salary and Benefits - $11.7
million, Travel - $0.4 million, Support Services for all Solar and Renewable Energy programs
- $5.1 and Other Related Expenses - $2.0 million). Thisfunding includes atotal of $2.6
million for staffing and operating the Golden Field Office.

Photovoltaic (PV) (FY 1999 $72.2; FY 2000 $93.3) +$21.1

% Fundamental Research will increase basic R& D on breakthrough, non-conventional

PV technologies aimed at dramatic cost reductions, and begin new research on ultra

high efficiency, high performance thin film devices and |11-V based multifunction

cells. (FY 1999 $11.0; FY 2000 $20.3) +$9.3

4

< PVMarT activitiesissue a new competitive solicitation to develop new materials and
processes diagnostics necessary to scale up and manufacturing PV modules.

(FY 1999 $10.6; FY 2000 $16.0) +$5.4
< PV:BONUS Project increase will be used for Phase |11 building integrated
development contracts. (FY 1999 $2.3; FY 2000 $5.0) +$2.7

< The Partnerships for Technology Introduction effort will issue a new solicitation for
projects emphasizing building integrated applications. (FY 1999 $3.8; FY
2000 $6.0) +$2.2
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The Million Solar Roofs Initiative increases to expand work on financing

mechanisms, measurement and evaluation, technical standards and infrastructure

such as net metering capability in support of State and Local Partnerships.

(FY 1999 $1.5; FY 2000 $3.0) +$1.5

Concentrating Solar Power (FY 1999 $17.0; FY 2000 $18.9) +$1.9

Distributed Power System Development increase reflects additional systems

undergoing reliability and field testing as the Utility Scale Joint Venture Project

(USJIVP), Dish Engine Critical Components Initiative (DECC), and the Remote

Power Systems projects move into their later phases (FY 1999 $5.3; FY 2000 $6.7) +$1.4

Dispatchable Power System Devel opment decrease reflects greatly reduced funding

for the Solar Two Project, since testing will be complete; balanced against an

increase in funding for the advanced trough component work in the USA Trough
Initiative (FY 1999 $5.9; FY 2000 $5.3) -$0.6

Advanced Component and System Research supports increased funding for

reflective materials, concentrator structural design improvements, and advanced

power conversion systemsin order to meet long-term cost goals (FY 1999 $5.0; FY

2000 $6.0) +$1.0

Strategic Alliances & Market Awareness includes additional analysis of domestic
markets in order to take advantage of restructuring opportunities (FY 1999 $0.7; FY
2000 $0.8) +$0.1

Biomasg/Biofuels (FY 1999 $73.2; FY 2000 $92.4) +$19.2

Thermochemical Conversion (Biomass) activities increase to support expanded field
verification and demonstration efforts. (FY 1999 $1.6; FY 2000 $2.7) +$1.1

Systems Development (Biomass) increase to reflect the transition of several on-
going projects from the design to the construction phase. (FY 1999 $26.4;
FY 2000 $32.2) +$5.8

Ethanol Production (Biofuels) will support shakedown and testing of an advanced
pretreatment reactor to improve enzyme and fermentation operations.

(FY 1999 $35.9; FY 2000 $37.4) +$1.5
The Biodiesel program will conduct additional research to improve biodiesdl
technology and lower the costs of production. (FY 1999 $0.7; FY 2000 $1.0) +$0.3

The Feedstock Production program will fund scale up research and mechanization
research for the production of ethanol and co-products. (FY 1999 $5.1; FY 2000
$8.6) +$3.5

The Regional Biomass Energy Program will use existing infrastructure to deploy
biomass technol ogi es through cost-shared grants and activities with state energy
offices, federal, and regional organizations. (FY 1999 $3.5; FY 2000 $4.5) +$1.0

Initiate the Integrated Bioenergy Technology Research and Technology Initiativein

order to conduct analysis, laboratory research, and technology development for the
production of co-products from diverse bioenergy feedstocks. (FY 1999 $0.0;

FY 2000 $6.0) +$6.0
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Wind (FY 1999 $34.8; FY 2000 $45.6) +$10.8

In Applied Research, two to three innovative technology concepts will be developed
through partnerships with competitively selected industry members under the Wind
Partnerships for Advanced Component Technologies (WindPACT) program.

(FY 1999 $10.7; FY 2000 $13.5) +$2.8

In Turbine Research, Next Generation Turbine projects will enter the engineering

and manufacturing development prototype fabrication phase. Severa field

verification projects using advanced technology wind turbines will be installed in

new regions for wind power across the nation. (FY 1999 $16.4; FY 2000 $21.2) +%$4.8

In Cooperative Research and Testing, several hybrid systems field verifications

projects will be competitively selected under the Hybrid Systems for Village Power
project. A Wind Monitoring Network will be initiated to document performance of
severa new wind power plantsin the United States. (FY 1999 $7.7; FY 2000 $10.9)$3.2

Solar Program Support (FY 1999 $0.0; FY 2000 $10.0) +$10.0

Electricity restructuring technical analysis and technical assistance. (FY 1999 $0.0;
FY 2000 $2.0) +$2.0

FY 2000 isthefirst year of the Competitive Solicitation program which is designed

to combine the various activities previously conducted under two separate line items

(the Renewable Indian Energy Resources and BuildingsRemote Power Programs)

into a consolidated six-year open solicitation for renewable energy technologiesto

acce erate the devel opment and use of the most promising technologies as

determined by the marketplace. (FY 1999 $0.0; FY 2000 $8.0) +$8.0

Hydrogen Research and Development (FY 1999 $22.2; FY 2000 $28.0) +$5.8

The Core R&D program will award multiple cooperative agreements in order to
accelerate the production of hydrogen from renewable resources and develop and
characterize new catalyzed metal hydrides and advanced carbon absorbents needed
for hydrogen storage. These activities are aimed at achieving hydrogen production
costs of $12.00 - $15.00 per million Btu for pressurized hydrogen form natural gas
and biomass when the systems are produced in quantity.

Hydropower (FY 1999 $3.3; FY 2000 $7.0) +$3.7

The requested increase provides primarily for the completion of biological
experiments and the instrumentation necessary for the development of an advanced
turbine as well astheinitiation of engineering design of turbines with advanced
dissolved oxygen features.
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Program Overview

The programs of the Office of Nuclear Energy, Science and Technology (NE) are vita
elements of the Department’ s Energy Resources strategy aimed at promoting secure,
competitive, and environmentally responsible technologies that serve the present and future
needs of the United States.

Nuclear energy’ s continued role in electricity production provides for our economic and energy
security, and isacritical element of our nation’s global climate change responsihilities.
Nuclear power plants currently produce about 20 percent of al U.S. utility-generated
electricity without emitting carbon dioxide, a greenhouse gas, and sulfur and nitrogen oxide
pollutants associated with the combustion of fossil fuels. The continued operation of existing
U.S. nuclear power plants avoids emission of over 620 million metric tons of carbon dioxide
annually. Thus, nuclear energy’s continued role in electricity production is necessary so that
our nation can mest its global climate change commitment.

Because of our nation’s reliance on nuclear energy, the Department of Energy investsin
sarvices, products, and technologies vita to the future that are beyond the capability of private
industry to fund alone. NE'simportant rolesin Energy Resources include:

< Improving existing nuclear power plants and enhancing nuclear power as an energy
option for the future.

< Deveoping Department of Energy mission critical technologies.

< Maintaining vital nuclear research facilities and supporting a strong educational
infrastructure for nuclear technology.

< Reducing the life-cycle costs of environmental cleanup.

NE pursues its mission by managing national efforts to: address issues associated with the
long-term operation of nuclear power plants; ensure continued U.S. leadership in nuclear
technology; support nuclear education initiatives; build and deliver durable and reliable
radi oisotope power systems for space exploration and national security missions; develop,
produce and distribute areliable supply of radioisotopes for medicine and research; operate
and maintain test and research reactors to meet isotope production and other Departmental
goals; and manage uranium assets, and stewardship responsibilities associated with past
uranium enrichment activities.

The Office of Nuclear Energy, Science & Technology (NE) maintains the federal

government’ s expertise in nuclear technology. Through its unique research and devel opment
infrastructure, the Department strives to maintain nuclear energy as areliable, economical, and
environmentally-safe source of energy for the next century. The following programs support
NE' sfour principal objectives.

Improving Existing Nuclear Power Plants and Enhancing Nuclear Power AsAn Energy
Option for the Future

The safe, long-term operation of our nation’s nuclear power plantsis essential to meeting our
international commitments to address global climate change and the domestic need for secure,
diverse sources of energy to fuel our economy in the next century. Nuclear energy isan
essential part of our nation’ s diverse energy resource portfolio, fueling our economy with a
secure, domestic source of dectricity.



Energy Supply

The Nuclear Energy Plant Optimization (NEPO) program, part of the Climate Change
Technology Initiative, isanew initiative proposed in FY 2000, to cooperate with industry to
develop key technologies that can help assure the long-term viability of our nation’s existing
104 nuclear power plants. Thisinitiativeis particularly important as utilities deal with
uncertainties associated with electric industry restructuring. The U.S. isat acritical juncture
with regard to the continued operation of its nuclear power plants. In the past three years, six
reactors have closed. Licenses of U.S. nuclear power plants will begin to expirein large
numbersin 2010, and licenses for thirteen more plants will expirein 2014 alone. Faced with
regulatory and economic uncertainties, some utilities already have closed nuclear facilities well
before their license expiration dates.

The goal of NEPO isto cooperate with industry to develop advanced technologies that can
help ensure that these plants continue to safely generate reliable and affordable electricity up
to and beyond their initial 40-year license periods. NEPO seeksto develop and apply new
technologies to improve plant economics, reliability, availability, and resolve issues related to
plant aging while maintaining a high level of safety. Overall, NEPO aimsto help increase the
average capacity factor of existing nuclear power plants from 71 percent in 1997 to 85 percent
by 2010. The Department and the electric utility industry’s Electric Power Research Institute
have devel oped a Joint Strategic Research and Development Plan to prioritize and coordinate
research and development needed over the next seven to ten years to sustain the operation of
commercia nuclear power plants. The Department will continue to coordinate its program
planning activities with the Nuclear Regulatory Commission to ensure that agency activities
are not duplicated, but are complementary and performed in a cost-effective manner. The
program will be guided by a chartered subcommittee of the Nuclear Energy Research Advisory
Committee.

The Nuclear Energy Research Initiative (NERI) complements NEPO by addressing our
nation’s nuclear energy future. NERI, started in FY 1999, funds investigator-initiated
research and development at universities, national |aboratories, and industry to advance
nuclear power technology, thus paving the way for expanded use of nuclear energy inthe
future and retaining U.S. leadership in nuclear technology. NERI research and devel opment
focuses on proliferation-resistant reactor and fuel technologies, high performance/efficiency
reactor technology, advanced nuclear fuels, and new technologies for the minimization and
management of nuclear waste. The program employs a two-stage independent peer review
process to evaluate and select specific research proposals having the highest scientific and
technical merit and relevancy to program objectives. The program is managed to promote
collaboration among U.S. research institutions and information exchange with international
organizations.

Developing Department Of Energy Mission Critical Technologies

The Advanced Radioisotope Power Systems programis our nation’s only program for
producing radioisotope power systems for deep space exploration and national security
applications. The program supports the development, demonstration, testing, and delivery of
power systemsto the National Aeronautics and Space Administration (NASA) and other
federal agencies. Previous NASA missions that have used radioisotope power systems
include: the Apollo lunar scientific packages, Pioneer, Viking, Voyager, Galileo, Ulysses,
Mars Pathfinder, and Cassini. None of these successful endeavors would have been possible
without the Department’ s advanced power systems.
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The Isotope Program exploits the Department’ s unique infrastructure that includes research
reactors and particle accelerators to provide ardliable supply of stable and radioactive
isotopes used in medicine, industry, and research. The program aims to supply these isotopes
to meet customer specifications and achieve 95 percent on-time delivery. The program also
supports development of new or improved isotope applications, products and services used in
diagnosing illnesses, medical therapies such as cancer treatment, and other applications. The
Department encourages private sector investment in new isotope production ventures and will
sal or lease itsfacilities and inventories for commercial purposes. In FY 2000, the
Department will inaugurate the Advanced Nuclear Medicine Initiative in order to advance
technologies to apply the Department’ s isotope expertise to medical research, diagnosis, and
treatment.

Maintaining Vital Nuclear Research Facilitiesand Supporting a Strong Educational
Infrastructurefor Nuclear Technology

NE's programs promote, support, and enhance the physical and human capital that comprises
our nation’s nuclear science and technology infrastructure.

Test reactors, laboratories, hot cells and support facilities have been built and operated at the
Test Reactor Area (TRA) of the Idaho National Engineering and Environmental Laboratory
since the early 1950s. Among these are the world' s largest operating test reactor, the
Advanced Test Reactor, and TRA Hot Cells. The TRA Landlord program ensures reliable
support for TRA activities such as naval reactor fuel and core component testing, and
production of radioisotopes for medicine and industry. The program funds operations,
maintenance and upgrade activities for site common facilities and utilities. The program also
ensures environmental compliance at the TRA, including identification of legacy waste and
mitigation in accordance with State regulations and the Department’ s agreements with the
State of Idaho.

The Fast Flux Test Facility (FFTF), located at the Hanford Site in Washington, isa
Government-owned, 400 megawaitt, sodium-cooled reactor that operated from 1982 to 1992,
providing a materials testing facility for nuclear fusion and fission programs. In April 1992,
the FFTF was placed on hot-standby because the Department anticipated that it had enough
research reactors in operation or planned to meet its needs. However, the Department later
terminated one new reactor project and shutdown two existing research reactors. The FFTF
reactor remains on standby.

In the Spring of 1999, the Department will decide whether to permanently deactivate the FFTF
or conduct an Environmental Impact Statement before considering to restart it to support a
range of national research reactor requirements. The FY 2000 request would fund minimum
surveillance and maintenance of the FFTF to keep it in a safe and environmentally-compliant
condition. Funding above the FY 2000 budget request would be required to restart or to
immediately begin the permanent shutdown.

The University Reactor Fuel Assistance and Support program highlights the Department’s
commitment to maintain U.S. leadership in nuclear research and education. By supporting the
operation and upgrade of university research reactors, providing fellowships and scholarships
to outstanding students, and providing nuclear engineering research grants, the program helps
maintain domestic capabilities to conduct research, address pressing environmental
challenges. The program also helps to maintain the critical infrastructure necessary to attract,
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educate and train the next generation of scientists and engineers with expertise in nuclear
energy technologies.

Reducing the Life-Cycle Costs of Environmental Cleanup

The activities of the Termination Costs program are focused on Experimental Breeder
Reactor-11 (EBR-I1) shutdown, conversion of sodium coolant and fuel treatment. The program
also supports maintenance of Argonne National Laboratory-West infrastructure.

The electrometallurgical technology demonstration project at the Fuel Conditioning Facility to
treat 125 EBR-11 spent fuel and blanket assemblies will be completed in FY 1999. After
completing the demonstration project, the Department will evaluate the suitability of the
electrometallurgical technology for full-scale treatment of the remaining EBR-I1 spent fuel.
The Department’ s decision to proceed with electrometallurgical processing will be based, in
part, on the results from the National Research Council review requested by the Department,
aswell asthe completion of an Environmental Impact Statement. No further treatment of
assemblies beyond those in the demonstration project will occur until the suitability of
electrometallurgical treatment of remaining EBR-I1 spent fuel isfully evaluated.

Uranium Programs support activities related to the Department’ s former uranium enrichment
program that were not transferred to the United States Enrichment Corporation (USEC), and
management of the Department’ sinventory of 700,000 metric tons of depleted uranium
hexafloride stored in Ohio, Kentucky, and Tennessee. USEC, privatized in July 1998, now
operates the Department’ s gaseous diffusion plants in Portsmouth, Ohio and Paducah,
Kentucky through alease arrangement. At the gaseous diffusion plants, Uranium Programsis
responsible for the maintenance of the plants’ facilities and grounds, the clean-up of PCB
spillsin leased areas, dectricity supply, and payment of the post-retirement life and medical
costs for retired contractor personnel.

The FY 2000 budget request for NE programs is $269.3 million, which is $5.9 million higher
than the FY 1999 funding level. The request proposes an increase in Nuclear Energy
Research and Development of $13.6 million (18.4 percent) primarily to initiate the Nuclear
Energy Plant Optimization program, expand the Nuclear Energy Research Initiative, and
increase support for infrastructure at the Test Reactor Area. Anincrease for Uranium
Programs reflects proposed new activities related to depleted uranium hexafloride conversion.
Specifically, $5 million from the USEC Fund is requested for planning, research, and
development activities related to depleted uranium hexafloride conversion.
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FY 1998 FY 1999 FY 2000 FY 2000 vs.
Appropriation Appropriation Request FY 1999
Nuclear Energy
Nuclear energy research and development
Advanced radioisotope power system . .. ... 36,800 37,000 37,000 _ _
Testreactor area landlord ............... 7,307 6,766 9,000 2,234 33.0%
University reactor fuel assistance and support 7,000 11,000 11,345 345 3.1%
Nuclear energy plant optimization ......... —_— —_— 5,000 5,000 —_—
Nuclear energy research initiative ......... _ 19,000 25,000 6,000 31.6%
Total, Nuclear energy research and development 51,107 73,766 87,345 13,579 18.4%
Fastflux testfacility ........................ 41,727 30,000° 30,000 _ _
Termination CoStS . . ...ttt 87,669 85,000 65,000 -20,000 -23.5%
Uranium programs . .. ... .....ueoueenn.n.. 27,0772 35,420 41,000 5,580 15.8%
Isotope support . ... 18,944 21,500 21,000 -500 -2.3%
Program direction ......................... 24,393 21,242 24,960 3,718 17.5%
Subtotal, Nuclear Energy . ...................... 250,917 266,928 269,305 2,377 0.9%
Use of prior year balances and other adjustments -8,221 -3,546 _ 3,546 100.0%
Total, Nuclear Energy . ...............oooiui.... 242,696 263,382 269,305 5,923 2.2%
Full time equivalent employment (FTES) ........... 151 148 144 -4 -2.7%

Notes:
2 Reflects transfer of $9.2 million to support the Fast Flux Test Facility, and $10.0 million to the Uranium Enrichment
Decontamination and Decommissioning Fund.

®  Excludes $9.2 million reprogrammed in FY 1998 to maintain the Fast Flux Test Facility in its current condition.

The FY 2000 request also proposes a decrease in funding for the Termination Costs program
as the Department evaluates its options for disposition of Experimental Breeder Reactor-I|
spent fuel during FY 2000.

_FY 2000 Budget The FY 2000 budget level of $269.3 million supports the following major program activities:
Request _______ NUCLEAR ENERGY RESEARCH AND DEVELOPMENT -- $87.3 million
Advanced Radioisotope Power Systems -- $37.0 million

The FY 2000 request would continue support for the devel opment of new advanced, highly-
efficient radioisotope power systems that reduce the amount of plutonium-238 used and meet
the more stringent performance requirements of future space missions. (Plutonium-238isa
non-weapons usable isotope of plutonium used to fuel radioisotope power systems.) The
program would also continue devel oping new, non-mission-specific technologies that could be
used in power suppliesthat cover arange of power levels required to support future space
missions. These technologies include advanced conversion concepts, new materials, and new
heat source technologies. In addition, the program would continue to maintain the
infrastructure needed to produce durable power sources.



Energy Supply

< Inearly FY 2000, an Environmental Impact Statement will be completed and a
Record of Decision issued on whether to proceed to establish a domestic plutonium-
238 production capahility.

< By theend of FY 2000, operations to recover plutonium-238 scrap and waste for
ongoing and future power systems would commence at Los Alamos National
Laboratory.

Test Reactor Area (TRA) Landlord -- $9.0 million

The FY 2000 request would allow TRA Landlord activities to continue providing
improvementsin fire safety and upgrading of the site’ s utility systems at the Idaho National
Engineering and Environmental Laboratory. Facility and utility upgrades remain a priority
goal to prevent life threatening incidents related to aging systems. In FY 2000, the program
would:

< Continue thefinal construction phases of the TRA Fire and Life Safety Upgrade
construction project on schedule.

< Begin the construction phase of the TRA Electric Utility Upgrade construction
project.

University Reactor Fuel Assistance and Support -- $11.3 million

The FY 2000 request would continue supporting the Nuclear Engineering Education Research
program to stimulate innovative research at U.S. universities and provide for a modest
increase in the reactor upgrade program to improve the operation and maintenance of U.S.
university research reactors. NE plans to continue support for educational and research
grants; supply fresh fuel to and transport spent fuel from university research reactors; fund
reactor equipment upgrades; and continue the conversion of university reactor fuel coresfrom
highly-enriched uranium to low-enriched uranium.

Nuclear Energy Plant Optimization (NEPO) -- $5.0 million

The FY 2000 request provides for anew NEPO activity to cooperate with industry (under the
guidance of the Nuclear Energy Research Advisory Committee and in coordination with the
Nuclear Regulatory Commission) to develop advanced technologies to enhance the long-term
operability of U.S. nuclear power plants.

< InFY 2000, NEPO will accomplish two major tasks: laboratory benchmark of
technology to reduce stress crack corrosion in nuclear plant components and
demonstrate a prototypic method to non-destructively measure steam generator tube
cracking.

Nuclear Energy Resear ch Initiative (NERI) -- $25.0 million

The FY 2000 request would provide funding to continue multi-year activitiesinitiated during
FY 1999, and $6 million for new proposals. In FY 2000, NERI would identify one or more
proliferation-resistant reactor concepts for low power and/or modular design applications.
The program would continue to support research and development of plant technology that
will address economic, proliferation, safety, and nuclear waste issues that could hinder the
future expansion of nuclear power.

0344
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FAST FLUX TEST FACILITY (FFTF) -- $30.0 million

In the Spring of 1999, the Department will decide whether to permanently deactivate the FFTF
or whether to conduct an Environmental |mpact Statement in consideration for restarting it to
support arange of national research reactor requirements. The FY 2000 request would fund
minimum surveillance of the FFTF to keep it in a safe and environmentally-compliant
condition. Funding above the FY 2000 budget request would be required to restart or to
immediately begin the permanent shutdown.

TERMINATION COSTS -- $65.0 million

The activities of the Termination Costs program are focused on Experimental Breeder
Reactor-11 (EBR-11) shut down and deactivation of EBR-I1 facilities. The FY 2000 request
would:

< Provide funding to maintain the Argonne National Laboratory-West site safety,
security and safeguards infrastructure.

< Provide limited funding for the application of €l ectrometallurgical technology since
full-scale treatment of spent fuel will not commence immediately after completion of
the demonstration in FY 1999. In FY 2000, using results from the demonstration
project, the Department would devel op the technical basisto support a DOE
decision on future application of the electrometallurgical treatment technology in the
disposition of remaining EBR-11 spent fuel and certain other spent fuelsin the
Department’ sinventory. Furthermore, to support adecision in FY 2000 on the use
of electrometallurgical technology, the Department will complete an Environmental
Impact Statement by the end of FY 1999.

< Continue support for EBR-I1 shutdown by completing the draining and processing
of sodium coolant from the reactor and shutdown of the Sodium Processing Facility
in FY 2000.

< Initiate repackaging and removal of spent nuclear fuel that remains from an earlier
fudl burn up development program now stored by a commercial entity.

URANIUM PROGRAMS -- $41.0 million

Under Uranium Programs, the Department is responsible for ensuring about 46,400 cylinders
of depleted uranium hexafloride are maintained in an environmentally responsible manner by
conducting annual cylinder inspections and implementing options to repair cylinders
exhibiting accelerated corrosion. The Department isin the process of receiving about 11,200
cylinders from the United States Enrichment Corporation (USEC) pursuant to two 1998
agreements. The funding for maintenance of these cylinders has been provided to the
Department by the USEC.

The Department will issue a Record of Decision by early FY 1999 on the long-term
management strategy for its depleted uranium hexafloride based on a comprehensive
programmatic Environmental |mpact Statement. In accordance with P.L. 105-204, aplan and
proposed legidation for the disposition of depleted uranium hexafloride inventory will be
submitted with the President’ s new legidative budget proposals. The budget requests $5
million from the USEC Fund for planning, research, and devel opment activities related to the
conversion of depleted uranium hexafloride.
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Highlights of
Program Changes
(% in millions)

At the gaseous diffusion plants in Portsmouth, Ohio and Paducah, Kentucky, and Oak Ridge,
Tennessee, the Department will maintain the plants’ facilities and grounds, clean-up PCB
spillsin leased areas, supply dectricity, and pay the post-retirement life and medical costs of
retired contractor personnel. The Department remains responsible for safety documentation
and assists the Nuclear Regulatory Commission in preparing reports to Congress.

ISOTOPE SUPPORT -- $21.0 million

The FY 2000 request proposes $2.5 million for a new Advanced Nuclear Medicine Initiative
to sponsor nuclear medical science using a peer review selection process, initiate a focused
program for using a pha particle-emitting isotopes to fight malignant diseases, and establish
scholarships and fellowships for nuclear medicine specialists. The program would also
continue production and distribution of isotopes necessary for medical, industrial, and research
purposes. The FY 2000 request includes $8.0 million to complete construction funding for a
new $14.0 million isotope target irradiation facility at the Los Alamos Neutron Science
Center. Theirradiation station will be 60 percent completein FY 2000 and go on-linein FY
2001.

Modification of facilities at Los Alamos and Sandia National Laboratories for molybdenum-
99 production will be completed in FY 1999, and no funds are requested for the activity in FY
2000. At thispoint, production of molybdenum-99 can be mobilized on an emergency basisif
foreign supply is significantly disrupted, and facilities will be ready for private sector
investment to take the project to routine commercial production. Thisyear, the Department
plans to pursue privatization of the production facilities for this vital medical isotope.

PROGRAM DIRECTION -- $25.0 million

The FY 2000 request would support salaries, benefits, travel and servicesfor 144
Headquarters and Field full time equivalent personnel providing technical direction to Nuclear
Energy Research and Development, the Uranium Program, and the Isotope Production and
Distribution program. The program also supports the activities of the Nuclear Energy
Research Advisory Committee.

Advanced Radioisotope Power Systems +3$0.0

Reduced capital equipment expenditures in Radioisotope Power Systems (-$1.6).
Increases in Plutonium-238 Acquisition and Processing to support an affirmative Record
of Decision for domestic production of plutonium-238 (+$1.6). (FY 1999 $37.0; FY 2000
$37.0)

University Reactor Fuel Assistance and Support +3$0.3

Increases support for supplying reactor fuel, reactor upgrades, and a new initiativein
nuclear engineering education recruitment (+$0.7). Decreases support in matching grants,
fellowships, scholarships, and reactor sharing (-$0.4). Nuclear Engineering Education
Research program supported at FY 1999 level. (FY 1999 $11.0; FY 2000 $11.3)

Test Reactor Area Landlord +$2.2

Increases for mandatory legacy waste cleanup activities for environmental compliance
(+$1.9); Electrical Utility Upgrade construction project (+$1.0); and construction
operating support and other support (+$0.2). Decrease for Fire and Life Safety
construction project (-$0.9). (FY 1999 $6.8; FY 2000 $9.0)
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Nuclear Energy Plant Optimization (NEPO) +$5.0

NEPO is proposed as a new program to cooperate with industry to conduct scientific and
engineering research to support the long-term operation of existing nuclear power plants.
(FY 1999 $0; FY 2000 $5.0)

Nuclear Energy Resear ch Initiative (NERI) +$6.0

Increase to fund new research proposalsto be solicited and selected in FY 2000.
(FY 1999 $19.0; FY 2000 $25.0)

Fast Flux Test Facility (FFTF) +$0.0*

Provides for minimum safe condition for the FFTF. In the Spring of 1999, the
Department will decide whether to permanently deactivate the facility or initiate an
Environmental Impact Statement to consider restarting it. * Excludes $9.2 million in prior
year balances reprogrammed in FY 1998. (FY 1999 $30.0*; FY 2000 $30.0)

Termination Costs -$20.0

Increase of technology activities for devel opment and testing of process equipment on
full-scale EBR-11 spent fuel treatment (+$10.0). Decreases for infrastructure support (-
$1.0); and for limiting support for the application of electrometallurgical technology since
full-scale processing of spent EBR-I1 fuel will not commence immediately after
completion of the demonstration (-$29.0). (FY 1999 $85.0; FY 2000 $65.0)

Uranium Programs +$5.6

Increases for PCB disposal and corrective maintenance at gaseous diffusion plants
(+$2.6); depleted uranium hexafloride cylinders and maintenance (+$0.8); depleted
uranium hexafloride conversion (+$7.6); and pre-existing liabilities (+$2.4) funded a total
of $0.2 million higher than FY 1999 due to FY 1999 financing with prior year balances.
Decrease for reduced costs related to the removal of highly-enriched uranium from
Portsmouth, Ohio (-$7.8). (FY 1999 $35.4; FY 2000 $41.0)

| sotope Support -$0.5

Increase to provide additional fundsto complete the target irradiation station at Los
Alamos National Laboratory (+$2.0); support operation and maintenance of irradiation
and hot cdll facilities (+$3.7); and initiate the Advanced Nuclear Medicine Initiative
(+$2.5). Decrease for molybdenum-99 initiative completed in FY 1999 (-$8.7).

(FY 1999 $21.5; FY 2000 $21.0)

Program Direction +$3.7

Increase for salaries and benefits (+$1.6), and support services (+$2.2). Decrease for
travel and other expenses (-$0.1). (FY 1999 $21.2; FY 2000 $25.0)
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Environment, Safety and Health (Non-Defense)

Mission The Office of Environment, Safety and Health (EH) isthe Department of Energy’s

E— technical resource to assure the health and safety of its workers, the public and the
environment near itsfacilities. Thisisaccomplished by continuous improvement in
environment, safety and health program and policy development; independent oversight of
environment, safety, health, and safeguards and security programs; and sharing of
technical resources, assistance, and information throughout the DOE compl ex.

The Environment, Safety and Health program is funded in three appropriations; (1)
Energy Supply, (2) Other Defense Activities and (3) Defense Environmental Restoration
and Waste Management. The non-defense EH program, funded in the Energy Supply
appropriation, consists of Technical Assistance, the National Environmental Policy Act
(NEPA) program, Management and Administration, and a Program Direction decision
unit. The defense EH program funded within the Other Defense Activities appropriation
includes independent oversight, nuclear safety enforcement, health studies, the Radiation
Effects Research Foundation (RERF), and a Program Direction decision unit. The
Defense Environmental Restoration and Waste Management appropriation supports an
additional increment for domestic health studies at sites where the Department’s
Environmental Management program conducts cleanup activities.

|
Program Overview
|

The Energy Supply programs of EH are discussed in this section and are in three business
functions. Technical Assistance, National Environmental Policy Act, and Management
and Administration, aswell as a portion of the total Program Direction request.

The Technical Assistance program is designed to assist DOE Field Operations solve
complex environment, safety and health problems and operations issues. The program
includes arange of corporate-based functions which address emerging environment, safety
and health vulnerahilities, significant nuclear and industrial hazards, and improved
methods for managing or implementing safety programs. Technical Assistanceis
comprised of several subprogramsincluding: Line Management Support, which focuses
on improving safety, environmental protection, and health programs, and includes those
efforts to ensure the safe operation of the Department’ s nuclear facilities and hazardous
activities; Environment, Safety and Health Guidance, which supports the development of
interpretation and guidance documents related to environmental legidation; and
Interagency Representation, which entails monitoring emerging environment, safety and
health regulations affecting Departmental operations.

The National Environmental Policy Act program provides the expertise needed to assure
that the Department complies with the National Environmental Policy Act and related
environmental review requirements. The National Environmental Policy Act program also
works to streamline the environmental review process to reduce cost and increase
efficiency.

The Management and Administration program includes those business functions
necessary to manage and direct the Office of Environment, Safety and Health. The major
subprograms within Management and Administration include: Management Planning,
which provides environment, safety and health management tools that enhance the
environment, safety and health performance of DOE line organizations; Information
Management, which maximizes the sharing and efficient use of environment, safety and
health data throughout the Department of Energy complex; and Technical Training and
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Professional Devel opment, which assures that EH staff are properly trained to perform
their duties in accordance with departmental policy and standards.

The Program Direction account includes salaries, benefits, and travel for a portion of the
Office of Environment, Safety and Health’s federal staff, aswell as funding for the Office
of Environment, Safety and Health' s share of the Working Capital Fund. Thisfund
provides for the costs for services such as office space, tel ephone service, and supplies.

Budget Overview  TheFY 2000 Reguest for Non-Defense Environment, Safety and Health programsis

—— $50.8 million, which is $3.3 million or approximately 7 percent greater than the FY 1999
comparable amount. Total funding for EH is $162.8 million; non-defense, $50.8 million;
and defense, $112.0 million.

FY 1998 FY 1999 FY 2000 FY 2000 vs.
Appropriation | Appropriation Request FY 1999

Environment, Safety & Health

Office of environment, safety and Health

(non-defense) . ........ ... ... 41,718 32,000 31,752 -248 -0.8%

Program direction .......................... 23,550 18,398 18,998 600 3.3%
Subtotal, Environment, Safety & Health ............. 65,268 50,398 50,750 352 0.7%

Use of prior year balances ................... -1,897 -2,970 _ 2,970 100.0%
Total, Environment, Safety & Health . ............... 63,371 47,428 50,750 3,322 7.0%
Full time equivalent employment (FTES) ............ 175 129 124 -5 -3.9%

m The Environment, Safety and Health Technical Assistance programis requesting $16.4

Request million in FY 2000, which is equivalent to the FY 1999 level. The program will continue

_— fforts to minimize threats to the health and safety of the workforce spanning the design,
construction, operation, and decontamination and decommissioning of nuclear weapons
production and research related facilities. In addition, the program will provide: direct
assistance to field safety and health programs through the devel opment of tools and
processes designed to improve safety, health and the environment; interpretations and
guidance related to numerous environmental regulations; and coordination of emerging
environment, safety and health requirements that impact all Departmental activities.

The National Environmental Policy Act program is requesting $2.5 million, whichis
level with FY 1999. The FY 2000 request continues to foster sound departmental
planning and decision-making and increased public trust by supporting the effective
implementation of the NEPA process.

The Management and Administration program is requesting $12.8 million in FY 2000, a
$0.2 million decrease or 2 percent below the FY 1999 comparable amount. The FY 2000
reguest supports all management and direction necessary to execute the Environment,
Safety and Health mission throughout the Department of Energy complex, including
budgeting, financial control, procurement, information management, and training.
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Highlights of
Program Changes
(% in millions)

The FY 2000 request provides $19.0 million for Program Direction, which is $0.6
million or 3 percent more than the FY 1999 comparable amount. Thisincreaseis dueto
general pay increases, promotions and within-grade increases. This FY 2000 Request
provides for salaries, benefits and travel for atotal of 124 full time equivalents (FTES), a
decrease of 5 FTEs from the comparable FY 1999 staffing level. The FY 2000 request
also includes $5.6 million for the Working Capital Fund, equivalent to the comparable
amount provided in FY 1999.

M anagement and Administration (FY 1999 $13.0; FY 2000 $12.8) -$0.2

The decrease in Management and Administration reflects a reduction in Technical
Training and Professional Development activities due to the initial downsizing of the
fellowships and grants program.

Program Direction (FY 1999 $18.4; FY 2000 $19.0) +3$0.6

Salaries and benefitsincrease (+$1.6) as aresult of the pay raise adjustment, offset by a
reduction (-$1.0) in travel requirements for staff.

Use of Prior Year Balances (FY 1999 -$2.7; FY 2000 $0.0) +$2.7

Increase reflects that FY 1999 activities are supported by the use of prior year balances,
whereas the FY 2000 activitieswill not be.

Technical Information Management

Mission

The Technical Information Management Program collects, manages, and disseminates

———— ocientific and technical information resulting from Department of Energy research and

development and environmental programs. The program also provides worldwide energy
scientific and technical information to DOE, U.S. industry, academia, and the public.

FY 1998 FY 1999 FY 2000 FY 2000 vs.
Appropriation | Appropriation Request FY 1999

Technical Information Management

Programsupport . ............. ... ... ... 1,600 1,600 1,600 —_— 0.0%

Program direction .......................... 7,500 7,000 7,500 500 7.1%
Subtotal, Technical Information Management . ........ 9,100 8,600 9,100 500 5.8%

Construction . ......... .. 1,000 _ _ _ _
Subtotal, Technical Information Management . ........ 10,100 8,600 9,100 500 5.8%

Use of prior year balances ................... -68 -191 —_— 191 100.0%
Total, Technical Information Management ........... 10,032 8,409 9,100 691 8.2%

Full time equivalent employment (FTES) ............ 102

98

97

-1

-1.0%
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Funding for the program will be increased $0.7 million above the FY 1999 level to $9.1
million. The program will continue its re-engineering to provide for éectronic exchange
of science and technology information resulting from the Department of Energy’ s research
and development programs. Laboratory R& D results are recorded in either report
literature or journals. Report literature will be electronically collected and disseminated
viathe“Information Bridge.” For journal literature, the program will create bibliographic
abstracts that can be located, searched and retrieved e ectronically. Program support will
fund an addition of 15,000 to 20,000 new reports to the Information Bridge, provide
electronic access to scientific journals, and establish a searchable information collection.
Program direction will fund the 97 FTEs associated with the TIM program.

Field Operations

=
7]
23
o
S

FY 2000 Budget

DY
®
O
c
®
[0
28

The Field Operations account provides support for the Multi-Purpose Operations Offices
in: Chicago, Idaho, Oak Ridge, and Oakland. These Operations Offices provide
centralized managerial, administrative, and technical support to the programmatic
activities at their respective sites and nineteen laboratories and facilities nationwide.

Funding provides for salaries and benefits, travel, support services and other related
expenses for these four Operations Offices. Thisfunding is decreasing by $2.1 million
from the FY 1999 appropriated level. This decrease is due to elimination of the
modernization effort including certain computer hardware upgrades and equipment
replacements at the Operations Officesin FY 2000 ($4.5 million). This decreaseis offset
by increasesin cost of living adjustments ($0.7 million), support service increase ($0.6
million) due to fixed inflationary rate changes within existing contracts, and increasesin
other related expenses ($1.1 million) due to rent adjustments at Oakland Operations
Office and adjustments for utilities and telecommunications services at the remaining
Operations Offices.



Oak Ridge Landlord

Energy Supply
Oak Ridgetandiord ... |

Mission The Oak Ridge Landlord account provides for infrastructure requirements and general

——— Operating costs for activities outside the fences of the Oak Ridge National Laboratory, the
Y -12 Plant, and the East Tennessee Technology Park.

FY 1998 FY 1999 FY 2000 FY 2000 vs.
Appropriation | Appropriation Request FY 1999
Oak Ridge Landlord
Oak Ridge Landlord ........................ 11,000 11,000 11,812 812 7.4%
Use of prior year balances ................... -1,500 -594 —_— 594 100%
Total, Oak Ridge Landlord 9,500 10,406 11,812 1,406 13.5%

FY 2000 Budget . Funding for the program will beincreased above the FY 1999 level to $11.8 million.

Request Additional funding will provide adequate physical security, repair the Bethel Valey Road

_————————and upgrade computer systems. Theincreaseis partially offset by the transfer of the
Water Plant to the City of Oak Ridge and savingsin the cost of federal building
infrastructure maintenance.
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|
Program Overview
|

Science

The mission of the Office of Science (SC) involves basic research in energy related aress.
This research provides the science that drives technological development within the
Department, and explores the health and environmental consequences of energy production,
development, and use. Fusion Energy Sciences provides a science base for fusion asa
potential energy source of the future. High Energy and Nuclear Physics conduct fundamental
research in energy, matter, and the basic forces of nature. Research in these missionsis
conducted by both DOE national laboratories and university researchers, and the mission
includes operation, maintenance, and construction of new scientific facilities.

All major Office of Science research programs are funded in the Science Appropriation. The
Technical Information Management program, which collects and disseminates science and
technology information resulting from the multi-billion dollar Department of Energy’s R&D
program, is funded in the Energy Supply Appropriation. The basic research and technology
programs of the Department are working together to improve their efforts on important energy
problems.

Office of Scienceresearch is generally of along-term, fundamental nature. The research
includes: basic research in the natural sciences and engineering leading to new and improved
energy technologies and to understanding and mitigating the environmental impact of energy
technol ogies; a science base for identifying, understanding, and anticipating the long-term
health and environmental consegquences of energy production, development, and use; and
advanced computing research including operation of super computers, networks, and related
facilities for analysis, modeling, simulation, and prediction of complex phenomenarelated to
Department of Energy missions. There are also several associated activities which support
laboratory infrastructure management, evaluation of Department of Energy research programs
and projects, and partnerships with the private sector leading to innovative applications
relevant to the nation’ s energy sector. In addition, the Office of Science designs, builds, and
operates world-class, state-of-the-art scientific facilities available for use by merit-reviewed
researchers from Department of Energy national laboratories, universities, and the private
sector.

The High Energy and Nuclear Physics programs provide insight into the nature of energy and
matter, the basic forces which govern all processesin nature, and the structure and interactions
of atomic nuclel. The programs support large, world class scientific facilities for physics
research. Research is performed primarily at Department of Energy national laboratories
using large particle accelerators and detectors. The research is conducted by more than 3,000
researchers and more than 1,000 graduate students from more than 100 universities and the
national laboratories. The Department of Energy funds approximately 90 percent of all

federal research in High Energy and Nuclear Physics.

The goal of High Energy Physicsisto provide new insights into the nature of energy and
matter and to better understand the natural world. The research program is dependent upon
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DOE's state-of -the-art particle accelerators, fixed target and colliding beam facilities, and
particle detectors. The major facilities are the Alternating Gradient Synchrotron (AGS) at
Brookhaven National Laboratory, the Tevatron at Fermilab (with both fixed and colliding
beam facilities), and the Stanford Linear Accelerator Center (SLAC). In December 1997 the
Department of Energy and the National Science Foundation signed an agreement with CERN
concerning U.S. contributions to the Large Hadron Collider (LHC) accelerator and detectors.
The U.S. will be responsible for designing and fabricating particular subsystems of the
accelerator and two detectors. The program also supports the technology base required to
develop the advanced concepts and technologies for new High Energy Physics facilities.

The Nuclear Physics program conducts research activities to understand the structure of
atomic nuclel and the fundamental forces required to hold nuclei together. The experimental
research program supports particle accelerators and several other research facilities located at
national laboratories and universities. A Nuclear Theory program complements experimental
activities. The program supports the operation and maintenance of facilities and the
construction of new facilities. Construction of the Relativistic Heavy lon Callider (RHIC) at
Brookhaven National Laboratory, a colliding beam accel erator which will study nuclear matter
asit undergoes a phase transition to a plasma of gluons and quarks, will be completed in FY
1999, and beginsitsfirst full year of operations and research in FY 2000.

Biological and Environmental Research (BER) has two foci: environment and health
research. Environmental activities focus on the consequences of energy production and use,
risk assessment, transport of pollutants, environmental restoration and bioremediation
technologies. It also includes a substantial climate change research program. The Department
continues its commitment to important scientific inquiry into the basic understanding of global
climate and the carbon cycle. Thereis continued emphasis on carbon management science
that underpins the exploration of related innovative energy futures. The Climate Change
Technology Initiative (CCTI) sequences the genomes of hydrogen and methane producing
microbes or microbes that could be used to sequester carbon dioxide, and studies the
processes of natural carbon sequestration in both terrestrial and ocean systems in order to
ultimately enhance these processes (see funding table below). The new Scientific Simulation
Initiative, described more fully below, also includes global change research applications. BER
supports operation of the William R. Wiley Environmental Molecular Sciences Laboratory.
Health related programs include understanding and mitigating the potential health effects of
energy development and waste cleanup; cellular, molecular, and structural biology for
understanding energy related health effects and for biotechnology research; the Human
Genome Program; and diagnostic and therapeutic medical applications of nuclear and other
related technologies.

The Basic Energy Sciences (BES) program supports high quality research to provide abasis
for new and improved energy technologies, provides world class scientific facilities, and
designs and builds advanced facilities for future research needs. Large national |aboratory
scientific facilities, staffed by laboratory, university, and industry researchers, are used to
conduct investigations in materials and chemical sciences, engineering and geosciences, and
energy biosciences aswell asin many other disciplines. The Climate Change Technology
Initiative (CCTI) provides the knowledge base for the development of advanced technologies
to reduce CO, emissions (see funding table below). The Scientific Simulation Initiative
described below, includes an application on combustion processes and devices. Capital
equipment and construction supports research activities at the user facilities. The program
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funds the operation and maintenance of these state-of-the-art scientific user facilities.
Facilities include research reactors, accelerators, x-ray and ultraviolet light sources, alaser
facility for combustion research, and other specialized facilities. Construction activity for the
Spallation Neutron Source (SNS) continues; it will be aworld-class state-of-the-art facility for
neutron scattering and related research.

Climate Change Technology I nitiative
(Dallarsin Millions)
FY 1999 FEY 2000

Basic Energy Sciences $ 80 $ 20.0
Biological and Environmental Research 5.5 13.0
135 33.0
SBIR/STTR Adjustment -0.3 -0.8
Net CCTI $13.2 $32.2

Fusion Energy Sciences supports several fusion reactor facilities, and both laboratory and
university based experimental and theoretical research teams. The program has been
restructured to concentrate on the scientific principlesinvolved in fusion rather than on fusion
technologies. The goal of the program isto “ Acquire the knowledge base for an economically
and environmentally attractive fusion energy source.” The program also fosters the
advancement of plasma science which has applications in other fields of science and near-term
industrial uses.

The Computational and Technology Research (CTR) program supports research

in Mathematical, Information, and Computational Sciences, which studies advanced
computing applications and techniques and provides high performance computer access to
Department of Energy researchersincluding the Next Generation Internet initiative and the
DOE 2000 initiative. The Scientific Simulation Initiative, described below, will support
research on teraflop computing and networking facilities, advanced computer science, and
competitively selected basic scientific applications. In addition, the CTR program also funds
Laboratory Technology Research, which supports technology research collaborations and
other partnerships.

The Office of Science also advances the Multiprogram Energy Laboratories-Facilities
Support program, which provides funding for the general purpose infrastructure of the five
Office of Science multiprogram laboratories; the Energy Research Analyses program which
evaluates Department of Energy research projects; and Science Program Direction which
funds Office of Science staff.

Scientific Simulation Initiative

The new Scientific Simulation Initiative (SSI) represents ajoint DOE/NSF investment in
advanced computing resources for use in complex scientific research. The SSI builds on the
capabilities of DOE’s Accelerated Strategic Computing Initiative (ASCI) which is currently
developing 100 teraflop computers for use in 2004 in a science based stockpile stewardship
program. (One teraflop equals onetrillion operations per second; current desktop computers
operate at 100,000 operations per second and existing supercomputers operate at 0.5 trillion
operations per second.) The includes research and devel opment of a new generation of
simulation and modeling tools benefiting from lessons learned from ASCI. It will
revolutionize DOE'’s ahility to solve science problems of extraordinary complexity. The SSI
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is of relevance to the Department’ s programs through application of the emerging power of
exceptional computational capabilities.

SSl ispart of the President’ s Information Technology initiative, and emphasi zes scientific
computing. Theinitiative builds on existing coordinated efforts with other agencies such as
the U.S. Global Change Research Program and the National Science and Technology Council
Committee on High Performance Computing and Communications. SS| isfunded in four
programsin the Office of Science as shown in the following table:

Initiative for Scientific Simulation
(Dallarsin Millions)

FY 2000

Computational and Technology Research $52.0
Biological and Environmental Research 10.0

Basic Energy Sciences 7.0

Science Program Direction _ 1.0

70.0

SBIR/STTR Adjustment =15

Net SS| $68.5

Traditional scientific research consisted of theory and experimentation, but the emergence of
computers added the new dimension of simulation and modeling. The SSI will focus funding
on advances in computer science and enabling technologies to meet the challenges of
designing software for current and future teraflop computers and for devel oping more
sophisticated models for increasingly complex applications. The Computational and
Technology Research (CTR) program will support SSI teraflop computer science and enabling
technologies as well as providing computer and networking facilities. DOE will establish an
open solicitation process that seeks the widest participation in establishing itsterascale
computing infrastructure, including competition among national laboratories, universities, and
industry, based on their qualifications. The sites for the major teraflop computers will be
sdlected through peer-reviewed competition. CTR will also initiate a selection process for two
basic scientific applications of terascal e technology from within the Office of Science's
research portfolio.

The SSI aso funds two scientific applications in other Office of Science programs. The first,
in the Biological and Environmental Research program, will focus on significant progressto
understand, model, and predict the effects on the earth’ s global environment of atmospheric
greenhouse gas emissions, with an emphasis on carbon dioxide. 1t will develop fully coupled
global systems models with higher spatial resolution to simulate climate over periods of tens
to hundreds of years. The second application, in Basic Energy Sciences, isto understand,
model, and predict the behavior and properties of combustion processes and devices. It seeks
to develop combustion modeling tools for accelerated design of combustion devices meeting
national goals for emission reduction and energy conservation.

The FY 2000 request for the Office of Science is $2,844.5 million. Of this amount, $2,835.4
million isin the Science appropriation, and $9.1 million for the Technical Information
Management program isin the Energy Supply appropriation.



Science|

The High Energy Physics budget provides $70.0 million for U.S. participation in the L arge
Hadron Collider. DOE will design and fabricate particular subsystems of the accelerator and
two large detectors. The total DOE contribution will be $450 million, with much of this going
to U.S. laboratories, universities and industry. High Energy Physics will focus on the
utilization of new facilities at Fermilab and SLAC, and will increase funding for university
researchers; the AGS will be transferred to Nuclear Physics at the end of FY 1999. In Nuclear
Physics, FY 2000 will be thefirst full year of operations for the Relativistic Heavy lon
Coallider (RHIC); the Thomas Jeffer son National Accelerator Facility will operate at near
FY 1999 levels, and Bates at MIT will terminate operations after FY 1999.

The budget also maintains full operation of user facilities, supports environmental and life
science programs, including the U.S. Global Change Resear ch Program (USGCRP) and
Human Genome program, provides increased funding for the Climate Change Technology

I nitiative, continues construction of the Spallation Neutron Sour ce, and continues funding
for the President’s Next Generation Internet initiative. In FY 2000, anew I nitiative for
Scientific Simulation islaunched at alevel of $70.0 million. In Fusion Energy Sciences, the
National Spherical Torus Experiment (NSTX) will beginitsfirst full year of operation, and
decontamination and decommissioning of the Tokamak Fusion Test Reactor (TFTR)

begins.
FY 1998 FY 1999 FY 2000 FY 2000 vs.
Appropriation | Appropriation Request FY 1999

Science
High energy physics . ....................... 665,931 691,616 697,090 5,474 0.8%
Nuclear physics .. ............ ... .. ... ... .. 317,397 338,465 342,940 4,475 1.3%
Biological and environmental research . ......... 395,676 436,688 411,170 -25,518 -5.8%
Basic energy sciences . . ......... .. 651,816 799,524 888,084 88,560 11.1%
Computational and technology research ......... 146,779 157,471 198,875 41,404 26.3%
Energy research analyses . ................... 1,434 1,000 1,000 _ _
Multiprogram energy labs - facility support .. ... .. 21,247 21,260 21,260 —_— —_—
Fusion energy sciences ... ................... 217,290 222,636 222,614 -22 0.0%
Science program direction . . .. ................ 44,500 49,800 52,360 2,560 5.1%
Small business innovation research (SBIR) . . . . ... 71,798 —_— —_— —_— —_—
Subtotal, Science . .......... ... ... 2,533,868 2,718,460 2,835,393 116,933 4.3%
Use of prior year balances & other adjustments . . . -50,295 -20,600 _ 20,600 100.0%
Total, Science .. ... 2,483,573 2,697,860 2,835,393 137,533 5.1%
Full time equivalent employment (FTES) ............ 306 318 325 7 2.2%

FY 2000 Budget High Energy Physics- $697.1 million

Request ________ TheFY 2000 budget request for High Energy Physics (HEP) is $697.1 million, an increase of

$5.5 million over FY 1999. The U.S. finalized negotiations for involvement of DOE and NSF
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inthe CERN LargeHadron Collider (LHC) project in December 1997. Funding for the
LHC increases from $65.0 million in FY 1999 to $70.0 million in FY 2000, with the mgjority
of theincrease for detector fabrication.

The FY 2000 HEP budget islargely driven by new facilitiescoming on line. At Fermilab,
funding increases (FY 1999 $283.3 ; FY 2000 $291.8) primarily to support the initial
operation of the recently completed Fermi Main I njector (29 weeks) with the upgraded CDF
and D-Zero detectors. Fermilab’s budget includes funding to keep the Neutrinos at the Main
Injector (NuMI) construction project (FY 1999 $14.3; FY 2000 $22.0), and the Wilson Hall
Safety | mprovements project (FY 1999 $6.7; FY 2000 $4.7) on schedule. Funding
increases at the Stanford Linear Accderator Center (SLAC) (FY 1999 $145.0 ; FY 2000
$150.2) primarily for the first year operation of the B-Factory with its BaBar detector (39
weeks); SLAC research on the next generation accel erator concepts is reduced by $5.0 million.
The SLAC budget includes initial construction of the SL AC Resear ch Office Buildingin FY
2000 (TEC $7.2; FY 2000 $2.0). At Brookhaven National Laboratory funding for HEP
decreases (FY 1999 $53.4; FY 2000 $32.8) asthe Alternating Gradient Synchrotron
(AGS) istransferred to the Nuclear Physics program for use as the injector to the Relativistic
Heavy lon Collider (RHIC); the AGS operates for 8 weeksin FY 2000 vs. 14 weeksin FY
1999, with primary operation of the accelerator funded by Nuclear Physics. Funding for
research by universities and other laboratories also increases (FY 1999 $101.3; FY 2000
$113.2), including a 3.5 percent over inflation increase to university based researchin
response to a recent advisory committee recommendation. The budget also includes $2.9
million for new science education activities directed at providing opportunities for pre-college
teachers, and for visits by Faculty/Student Science Teamsto DOE |laboratories.

Nuclear Physics - $342.9 million

The FY 2000 request for Nuclear Physicsis $342.9 million, an increase of $4.5 million over
FY 1999. The Thomas Jefferson National Accelerator Facility (TINAF) will continue
operation at 4,500 hours, and deliver continuous beam (at differing energies and currents) to
all three experimental halls (FY 1999 $70.3; FY 2000 $73.7). In accordance with guidance
from the Nuclear Sciences Advisory Committee, Batesat MIT (FY 1999 $15.4 ; FY 2000
$4.0) will cease operations at the end of FY 1999; the FY 2000 funds will be used for
decontamination and decommissioning and support of some scientists; fabrication of the Bates
BLAST detector isdiscontinued. Relativistic Heavy lon Collider (RHIC) construction will
be completed on schedulein FY 1999 (FY 1999 $16.6 ; FY 2000 $0), and it is scheduled for
33 weeks of operation in FY 2000 (FY 1999 $92.7; FY 2000 $118.5); operation of the AGS
isfunded by Nuclear Physicsin FY 2000. The Radioactive | on Beam facility at Oak Ridge
continues operation at alevel of 2,400 hours ($14.7 million). Nuclear Theory continues at
$15.8 million. The budget aso includes $1.0 million for new science education activities
including funding for visits by Faculty/Student Science Teamsto DOE laboratories.

Biological and Environmental Research - $411.2 million

The FY 2000 budget request for Biological and Environmental Research (BER) is $411.2
million, a net decrease of $25.5 million from FY 1999. The funding reduction islargely
attributed to completion of several congressionally directed projectsin FY 1999; excluding
these one-time funding requirements, the budget grows dightly. The FY 2000 request
includes $13.0 million ($5.5 millionin FY 1999) for the Climate Change Technology
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I nitiative which will sequence microbes for methane/hydrogen production or for carbon
sequestration, and devel op a better understanding of natural carbon sequestration processesin
terrestrial and ocean systems. The budget includes a new request of $10.0 million for the
Scientific Simulation I nitiative; the funding will be used to support USGCRP research by
developing advanced fully coupled global system moddls of much higher spatial resolution
than currently available and that simulate climate over periods of tens to hundreds of years.
Life Sciences subprogram (FY 1999 $176.3; FY 2000 $163.7) funding decreases due to
completion of several research activities and a congressionally directed project; funding for the
Human Genome program (FY 1999 $88.8; FY 2000 $90.3) reflects a new and accelerated
DOE/NIH 5-year plan calling for determining a draft sequence of al 3 billion bases by 2001,
and the complete finished sequence of the human genome by 2003. The low dose exposure
program (FY 1999 $8.0 ; FY 2000 $10.0) will explore the effects of low dose radiation and
chemical exposure on humans to determine safe exposure levels for environmental
remediation workers.

The Environmental Processes subprogram (FY 1999 $116.9; FY 2000 $133.8) funds the
Department’s U.S. Global Change Resear ch Program (USGCRP) activities; and includes
operation of three Atmospheric Radiation Measurement (ARM) sites, 25 AmeriFlux sites
(providing measurements on carbon exchange between the atmosphere and terrestrial
biosphere), and development of next generation coupled atmospheric-ocean models with agrid
size of 200 KM. Environmental Remediation subprogram activities (FY 1999 $67.3; FY 2000
$65.8) include continuation of the Natural and Accelerated Bioremediation Resear ch
(NABIR) program ($19.1 million) and operation of the Environmental Molecular Sciences
Laboratory (EMSL) for about 600 users ($29.4 million). In Medical Applications, Boron
Neutron Capture Therapy (BNCT) Phase | trialswill be completed for 100 patients at 3
sites ($10.9 million), and research on radiopharmeceuticals ($24.7 million) and new medical
imaging concepts ($5.2 million) will continue. The BER budget includes $1.9 million for new
science education activities including support for teachers working with teams of scientists
and science educators to understand the nature of DOE' s scientific research.

Basic Energy Sciences - $888.1 million

The FY 2000 budget request for Basic Energy Sciences (BES) is $888.1 million, a net
increase of $88.6 million over FY 1999. Most of thisincreaseis attributable to the
Spallation Neutron Source (SNS) which increases from $130.0 million in FY 1999 to
$214.0 millionin FY 2000. Funding for the Climate Change Technology Initiative
(CCTI), which is spread among &l subprograms, is $20.0 million ($8.0 millionin FY 1999).
A new request of $7.0 million for the Scientific Simulation I nitiative will be used to develop,
through simulation and modeling, a detailed understanding of combustion processes to

acce erate the devel opment, characterization, and validation of design tools for advanced
combustion devices. The budget request includes $1.9 million for new science education
activities which will support college faculty and students participating in research at DOE
laboratories. Most other program activities are conducted at or below the FY 1999 level.

Materials Research continues funding for the L os Alamos Neutron Scattering Center
(LANSCE) instrumentation upgrade (TEC $20.5; FY 1999 $4.5; FY 2000 $6.0). The
Experimental Program to Stimulate Competitive Research (EPSCoR) is continued at a
level of $6.8 million. FY 2000 includes $22.6 million to maintain and provide safety
improvements for the High Flux Beam Reactor (HFBR) which remainsin a standby mode
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awaiting afinal decision concerning restart. Chemical Research funds most activities at near
the FY 1999 level, the exceptions being increased funding for CCTI and SSI. Funding within
Chemical Sciencesfor facilities operations increases from $68.9 millionin FY 1999 to $71.4
million in FY 2000 to proceed with the beryllium reflector replacement and use of three new
experimental stations at the High Flux | sotope Reactor (HFIR). Researchin Engineering
and Geosciences will be de-emphasized, and Energy Biosciences research will increase dightly
from the FY 1999 level because of increased funding for CCTI. Successful completion of the
Combustion Resear ch Facility Phase |l in FY 1999 (FY 1999 $4.0 million) partially offsets
the construction ramp up for SNS.

Fusion Energy Sciences - $222.6 million

The FY 2000 budget for Fusion Energy Sciencesis $222.6 million, the sameasin FY 1999.
Funding for the Doublet 111-D (DI11-D) at General Atomics continues operation of the
facility for 14 weeks, with afocus on auxiliary heating systems and power exhaust systems
(FY 1999 $51.1 ; FY 2000 $52.4). The Alcator C-Mod at MIT increases from 12 weeks of
operation in FY 1999 to 18 weeksin FY 2000 (FY 1999 $17.5; FY 2000 $17.9). The
National Spherical Torus Experiment (NSTX) (FY 1999 $26.6 million; FY 2000 $26.3
million) fabrication is completed and it will haveitsfirst full year of operationsin FY 2000
(14 weeks). Research on novel magnetic confinement configurationsis increased (FY 1999
$19.0; FY 2000 $23.7). A three-year, $48 million, decontamination and decommissioning of
the Tokamak Fusion Test Reactor (TFTR) will beginin FY 2000 ($+10.0 million). Theory
and General Plasma Science efforts will be funded near the FY 1999 level, and Inertial Fusion
Energy isaso funded at near the FY 1999 level (FY 1999 $9.8; FY 2000 $10.1). In addition
to reduced funding for ITER, the Enabling R& D subprogram has reduced funding for
engineering research (FY 1999 $43.1; FY 2000 $27.8).

Computational and Technology Research - $198.9 million

The FY 2000 budget request for Computational and Technology Research is $198.9 million,
an increase of $41.4 million from FY 1999. The Mathematical, Information and
Computational Sciences (MICS) subprogram (FY 1999 $138.8; FY 2000 $184.6) includes
funding for the President’s Next Generation Internet initiative (FY 1999 $14.6; FY 2000
$14.6) which will: 1) promote experimentation with the next generation of networking
technologies; 2) develop a next generation network testbed to connect universities and federal
research ingtitutions at rates that demonstrate new networking technol ogies and support future
research; and 3) demonstrate new applications that meet important national goals and
missions. The program supports the joint Office of Science/Defense Programs DOE 2000
Initiative (FY 1999 $11.0; FY 2000 $11.0) which is devel oping advanced computational
tools and the “virtual laboratory.” The request also includes $52.0 million for the Scientific
Simulation Initiative to devel op needed software systems and deploy them into the DOE
computing infrastructure, to initiate competition for terascale computing and networking
facilities and associated supporting hardware, and to initiate selection of new scientific
projects for teraflop application. MICS also provides supercomputer access and advanced
communications support to DOE researchers through the National Ener gy Resear ch
Scientific Supercomputing Center (NERSC) (FY 1999 $26.5; FY 2000 $27.5) and the
Energy Sciences Network (ESnet) (FY 1999 $14.8; FY 2000 $14.8). Support for Scientific
Applications Pilot Projects and Advanced Computing Research Centersis reduced by $9.1
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million. The budget also requests $1.9 million for new science education activities to support
college faculty and student research participation at DOE laboratories.

The Laboratory Technology Research subprogram (FY 1999 $16.1; FY 2000 $14.3) supports
the transfer of high-risk, long-term basic research to applied energy efficiency and utilization
technologies. Within the Office of Science, this program takes the lead for leveraging science
and technology to advance understanding and to promote U.S. economic competitiveness
through cost-shared partnerships with the private sector. Funding for technology partnerships
increases by $1.2 million; funding for a congressionally directed project was completed in FY
1999 ($-3.0). The Advanced Energy Projects subprogram (FY 1999-$2.5; FY 2000-$0) is not
funded in FY 2000 as aresult of changesin Computational and Technology Research program
priorities.

Energy Research Analyses - $1.0 million

Funding for this program is continued at the FY 1999 level of $1.0 million. The program will
evaluate the quality and relevance of DOE research projects by independent peer reviews, and
will identify additional technical needs. It also supports evaluation of critical DOE planning
and policy issues by outside experts such as the National Academy of Sciences.

Multiprogram Energy Laboratories-Facilities Support - $21.3 million

The FY 2000 request is maintained at $21.3 million, the FY 1999 level. This program
supports the general purpose infrastructure of the Office of Science’ s five multiprogram
national laboratories through line-item construction funding. In FY 2000, the program will
fund construction for General Purpose Facility projects (one new and the continuation of three
on-going subprojects, and the continued funding for one line-item project scheduled for
completion in 2001), and ES&H projects (one new and two on-going subprojects). The
program also continues Paymentsin Lieu of Taxes for Brookhaven National Laboratory and
Argonne National Laboratory-East.

Program Direction - $52.4 million

The FY 2000 request for Science Program Direction is $52.4 million, an increase of $2.6
million over FY 1999. This program funds personnel who staff the Biological and
Environmental Research, Basic Energy Sciences, Computational and Technology Research,
Fusion Energy Science, and High Energy and Nuclear Physics programs, support services, and
other related expenses. Staffing in FY 2000 is projected at 325 full time equivalents (FTES),
anincrease of 7 FTEsfrom FY 1999. Science Education activities are continued at $4.5
million.

High Energy Physics (FY 1999 $691.6; FY 2000 $697.1) +$5.5

% Increase funding for university researchersin response to the recent HEPAP
Subpanel recommendation. +$6.5

< Fermilab: Operation of the new Fermi Main I njector and the CDF and D-Zero
detectors ($+5.6); FY 2000 isfinal year of capital funding for CDF and D-Zero
upgrades ($-12.6); increased capital funding for the MINOS detector ($+3.9). -$3.1

% SLAC: Operation of new B-Factory with BaBar detector ($+5.3), decreased
funding for next generation accelerator concepts R& D ($-5.0). +$0.3
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BNL: Although the AGS will be operated by the Nuclear Physics programin FY
2000, it will operate for 8 weeks for High Energy Physics. -$20.6

Funding for the Large Hadron Collider increases by $5.0 million to atotal of
$70.0 million in FY 2000; the majority of the increaseis for detector development. +3$5.0

Construction: Continue the Neutrinos at the Main I njector project (FY 1999
$14.3; FY 2000 $22.0), the Wilson Hall Safety Improvements project (FY 1999
$6.7; FY 2000 $4.7); initiate the SL AC Resear ch Office Building

project ($+2.0). +$7.7
< Increased funding for capital equipment. +$4.1
< Support new science education activities. +$2.9
Nuclear Physics (FY 1999 $338.4; FY 2000 $342.9) +$4.5

Construction of the Relativistic Heavy lon Collider iscompleted in FY 1999. -$16.6

Nuclear Physics assumes responsihility for the AGS in the fourth quarter of FY
1999; RHIC beginsitsfirst full year of operationin FY 2000 with anticipated

operating time of thirty-three weeks. +$25.8
< Batesterminates operationsin FY 2000 and enters a D& D phase. -$11.4
< Funding for operation and research at the Thomas Jeffer son National Accelerator

Facility increases. +$3.1
< Support new science education activities. +$1.0
Biological & Environmental Research (FY 1999 $436.7; FY 2000 $411.2) -$25.5
< Funding for several congressionally directed projects is completed. -$42.7
< Increase funding for the low dose effects program (FY 1999 $8.0, FY 2000

$10.0). +$2.0
< Complete biological research activities. -$8.0
< Funding for the Human Genome program increases (FY 1999 $88.8, FY 2000

$90.3) to meet national program goals. +$1.5
< Increase funding for the Climate Change Technology I nitiative (FY 1999 $5.5;

FY 2000 $13.0). +$7.5
< Initiate funding for the Scientific Simulation I nitiative supporting USGCRP

research. +$10.0
< Increased funding for radiopharmeceutical research. +$4.5
< Support new science education activities. +$1.9
Basic Energy Sciences (FY 1999 $799.5; FY 2000 $888.1) +$88.6

In FY 1999 provide final year of construction funding for the Combustion
Resear ch Facility-11 (FY 1999 $4.0; FY 2000 $0). -$4.0
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Continue into the second year of Spallation Neutron Sour ce construction (FY 1999
$101.4; FY 2000 $196.1), project R& D declines as scheduled (FY 1999 $28.6; FY

2000 $17.9). (FY 1999 $130.0; FY 2000 $214.0). +$84.0
Funding for the Climate Change Technology | nitiative continues at an increased

level (FY 1999 $8.0; FY 2000 $20.0). +$12.0
Initiate funding for the Scientific Simulation I nitiative in combustion. +$7.0
Reduction in Engineering and Geosciences research program. -$10.4
Reduce funding in Materials Science research ($-1.7), Chemical Sciences research

(-2.5), and Biosciences research ($-1.1) -$5.3
Support new science education activities. +$1.9
Decreased funding for capital equipment. -$2.3

Funding for the HFIR increases (FY 1999 $29.7, FY 2000 $34.6) to reflect
increased operations, replacement of the beryllium reflector, and facility

upgrades. +$4.9
Computational & Technology Resear ch (FY 1999 $157.5; FY 2000 $198.9) +$41.4
< Initiate funding for the Scientific Simulation Initiative. +$52.0
< Reduce funding for Scientific Applications Pilot Projects and Advanced

Computing Research Facilities. -$9.0
< Support new science education activities. +$1.9
% Increase technology partnerships ($+1.2), complete one congressionally

mandated project ($-3.0). -$1.8
< Terminate the Advanced Energy Projects program. -$2.5
Fusion Energy Science (FY 1999 $222.6; FY 2000 $222.6) +3$0

Fabrication of the National Spherical Torus Experiment (NSTX) is completed; it
beginsitsfirst full year of research and operations; installation of the neutral beam

heating system is completed in FY 2000. (FY 1999 $26.6; FY 2000 $26.3). -$0.3

A three-year, $48 million decontamination and decommissioning begins for the

TFTR. +$10.0
Research on novel magnetic confinement configurations increases. +$4.7

The U.S. effort toward the I nternational Thermonuclear Experimental Reactor
will be closed out in early FY 1999 ($-12.2), other enabling R& D activities are
reduced ($-3.1) -$15.3

Program Direction (FY 1999 $49.8; FY 2000 $52.4) +$2.6

R
0.0

Funds cost-of-living, locality pay and other annual increases for all Office of
Science staff; provides additional FTES (two for Spallation Neutron Source and
five for the Scientific Simulation Initiative). +$2.6
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Departmental Administration

The offices funded under the Departmental Administration appropriation account provide
headquarters with guidance and support benefitting all operating elements of the Department
in areas such as human resources, administration, accounting, budgeting, legal services,
information management systems, life cycle asset management, workforce diversity, policy,
congressional liaison, and public affairs. Their mission isto provide internal and external
customers with timely, quality service which facilitates the achievement of DOE’s goals.

Organizations supported in this appropriation include the Office of the Secretary;
Management and Administration; Chief Financial Officer; Field Management; Congressional
and Intergovernmental Affairs; Public Affairs; General Counsdl; Policy; Economic Impact and
Diversity; Board of Contract Appeals; and Contract Reform. In addition, the account budgets
for Cost of Work for Others, which provides for the cost of products and services provided by
DOE's|aboratories and other contractors to non-departmental users. Finally, this account
also receives offsetting revenues/receipts for the goods and services associated with the Cost
of Work for Others program as well as miscellaneous revenues from avariety of other

SOurces.

The Department is continuing to provide funding for upgrades and improvements to our
outdated information technology infrastructure that complements the Cor por ate
Management | nfor mation initiative which began in FY 1998. In FY 2000, fundsfor this

Departmental Administration
(dollars in millions)

FY 1999 FY 2000
Appropriation | Request | Difference

Office of the Secretary . .. 5.0 4.9 -0.1
Personnel Compensation
& Benefits ............. 105.9 112.1 +6.2
Other Expenses . ....... 79.5 74.7 -4.8
Program Support ....... 12.5 18.6 +6.1
Contract Reform . ....... 3.2 3.2 +0.0

Total, Administrative

Operations . . ....... 206.1 213.5 +7.4
Cost of Work for Others . . 44.3 34.0 -10.3

Total gross

appropriation . .. .... 250.4 247.5 -2.9
Revenues ............. -136.5 -116.9 +19.6

initiative will permit the Department to continue to
make physical improvementsin telecommunications
(both telephone and Local Area Network)
infrastructure; provide for expanded
connectivity/interoperability throughout the DOE
complex; fully implement the Strategic Information
Management program; and implement information
architecture standards. These improvements are
critical and will help create the necessary platform to
permit the Department to take full and immediate
advantage of the new corporate systems coming on-
line and other technology improvements resulting
from the Corporate Management Information
Program. Specifically, the $13.0 million in FY 2000
will fully implement planned enhancements of
personnel management and state-of-the-art
management information systemsto reliably and
effectively capture and integrate information and
financial data and then quickly makeit usableto
executives, managers, and staff on areal-time basis.
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Departmental Administrati

In addition, for FY 2000 the Department is proposing to increase funding for the Cor por ate
Management I nformation Program by $5.0 million to begin testing and pilot
implementation of accounting system requirements associated with the development of the
Business M anagement | nfor mation System-financial Management (BMIS). The
Department will maximize itsinvestment by streamlining information and financial systems
by cooperatively devel oping an automated, technol ogy-based system to benefit the entire
Department and meet critical financial management goal s put forward in GPRA.

In support of the Department’ s overall mission, the Departmental Administration account
provides funding for eleven, Department-wide management organizations. The primary
functions of these organizations encompass such diverse activities as policy and planning,
finance and personnel, legal and procurement, life cycle asset management, information
management systems, data processing, congressional and public liaison, civil rights, training,
privatization issues, and management of Working Capital Fund activities. Thetotal on-board
head count projected for FY 2000 is 1,297 and reflects a 33 percent decrease from the original
FY 1995 basdline of 1,920, including the Office of the Secretary. Additionally, Departmental
Administration provides for programmatic activities such as energy and environmental policy
studies, minority education, business/'community support and assistance, and Department-
wide technical training devel opment.

on

Administrative operations

FY 1998 FY 1999 FY 2000 FY 2000 vs.
Appropriation Appropriation Request FY 1999

Office of the Secretary ... ..................... 4,123 5,000 4,940 -60
Management and administration ................ 104,657 115,450 114,723 -127
Chief financial officer ......................... 21,662 23,120 23,792 +672
Field management . . .......... ... ... ........ 7,954 7,500 8,080 +580
Board of contractappeals ..................... 703 715 838 +123
Congressional and intergovernmental affairs . ... ... 4,337 4,900 4,910 +10
Publicaffairs .......... ... ... . . ... . . . ... ... 3,413 3,500 3,963 +463
Generalcounsel . ........... .. ... . . ... ... 19,656 19,892 21,434 +1,542
Policy . ... ..o 17,800 16,350 20,862 +4,512
Economic impact and diversity . . . ............... 6,003 6,400 6,746 +346
Contract Reform 3,200 3,200 +0
Total, Administrative operations . . . .................. 190,308 206,027 213,488 +7,461
Costofwork forothers ............ ... ... ......... 37,470 44,312 34,027 -10,285
Subtotal, Departmental Administration (gross) ............. 227,778 250,339 247,515 -2,824
Use of prior year balances & other adjustments ........ -3,623 -2,237 -7,138
Total, Departmental administration (Qross) . ............... 224,155 248,102 240,377
Miscellaneous revenues
Revenues associated with costofwork . . ............. -33,279 -46,614 -35,587 +11,027
Otherrevenues . .............. ..., -57,596 -89,916 -81,300 +8,616
Total, Miscellaneous revenues ..................ouuu .. -90,875 -136,530 -116,887 +19,643

Full time equivalent employment (FTES) ................. 1,254 1,299 1,297



Departmental Administration

FY 2000 Budget . TheFY 2000 request provides $112.1 million for related salary and benefit expenses for

Request 1,257 full-time equivalent employees, excluding the Office of the Secretary. The request also

—_——— . ncludestravel funding of $3.5 million. Funding for contractual services and program support
are $71.2 million and $18.6 million, respectively. Examples of significant program support
activities are: effortsto advance U.S. policiesto facilitate U.S. private sector investment;
analyze and assess emerging environmental issues; support for the Department’ s corporate
information management system; and for minority education/business community support and
assistance; and DOE technical training development. Finally, the request also includes $4.9
million for the Office of the Secretary to support 40 full-time equivalent employees.

Working Capital Fund

Working Capital Fund The Working Capital Fund finances business-type activities
FY 1999 and FY 2000 Activities throughout DOE to: ensure that program mission budgets include a
fair allocation of the costs of common administrative services;
improve the efficiency of administrative services by providing
managers with the opportunity and responsibility to make choices
on the amount, priority, and where possible, the sources of
administrative services used by their programs; and expand the
flexibility of the Department’s budget structure to permit service
providersto respond to customer needs. The Working Capital
Fund Board composed of eleven members and chaired by the
Director of Managemen