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Secretary’s Message:

| am pleased to present our new Strategic Plan
for the Department of Energy. This Plan sets
forth the mission and vision of the
Department. It also establishes goals,
objectives, performance measures, and
strategies for each of our business lines.

The development of this Plan involved
representatives from our entire complex. A
draft of the Plan was made available to the
genera public in February 2000, and we have
had the benefit of hundreds of comments from
awide range of sources.

This Plan represents our best effort to provide
measurable outcomes and accountability for
the funds entrusted to us by Congress and the
President on behalf of the American people.
Through this Plan we are making a clear
statement to both Congress and the public
what we plan to accomplish over the next six
years. We will annually commit to measures
of our performance through the budget process
so that Congress can determine whether we
stay on track.

| hope that this plan will be useful to our
Congressional oversight committees. | am
confident that it will be useful to those of usin
the Department as we strive to achieve our
goals.

Bill Richardson
Secretary of Energy
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U.S. DEPARTMENT OF ENERGY

STRATEGIC PLAN

Introduction

The Department of Energy conductsprograms
relating to energy resources, nationa nuclear
security, environmental quality, and science. In
each of these areas, the United Statesisfacing
sgnificant challenges. Our economicwell-being
dependson the continuing avail ability of reliable
and affordable suppliesof clean energy. Our
Nation’ssecurity isthreatened by theproliferation
of weaponsof massdestruction. Our
environment isunder threat from thedemandsa
more popul ated planet and thelegacies of 20th-
century activities. Scienceand thetechnology
derived fromit offer the promisetoimprovethe
Nation’shedth and well-being and broadly
expand human knowledge.

In conducting its programs, the Department of
Energy (DOE) employs unique scientific and
technical assets, including 30,000 scientists,
engineers, and other technica staff, inacomplex
of outstanding nationd |aboratoriesthat havea
capital vaueof over $45hillion. Throughits
multidisciplinary research and devel opment
activitiesand itsformidable assemblage of
scientific and engineering talent, DOE focusesits
effortsonfour programmatic businesslines.

M Energy Resources—promoting the
devel opment and deployment of systems
and practicesthat provideenergy that is
clean, efficient, reasonably priced, and
religble.

M Nationa Nuclear Security—enhancing
national security through military gpplication
of nuclear technology and by reducing
globa danger from the potential spread of
weapons of massdestruction.

M Environmenta Quality—cleaningupthe
legacy of nuclear weaponsand nuclear
research activities, safely managing nuclear
materials, and disposing of radioactive
wastes.

M Science—advancing scienceand scientific
toolsto providethefoundationfor DOE’s
applied missonsandto provideremarkable
ingghtsinto our physica and biologica
world.

In support of the abovefour businesslines, DOE
provides management servicesto ensurethat the
technical programscanrunefficiently. Our
Corporate Management areadealswith
organizational and management challenges
that we must addressto better serve our
customers, and ultimately, U.S. taxpayers,inan
effectiveand efficient manner. Within Corporate
Management, we strivefor excellenceinthe
Department’ senvironment, safety, and health
practices, together with effective management
systemsand efficient businesspractices.

This Strategic Plan describesthegoals,
objectives, performance measures, and Strategies
for each of these businesslines. ThisPlan covers
our planned activitiesfor thenext six years
beginningwithfiscal year 2001.
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DOE Mission
The Department of Energy’smissionis:

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 the
Department’s facilities; to lead in the physical
sciences and advance the biological,
environmental, and computational sciences,
and to provide premier scientific instruments
for the Nation’s research enterprise.

DOE Vision

The Department of Energy, throughitsleadership
inscience and technol ogy, will continueto meet
the Nation’sneedsin energy, environmental
qudlity, and national security by being:

M A partner with Congress, other agencies,
and stakeholdersto devel op and implement
policies, legidation, and regulationsthat
promote national security and address our
energy and environmenta needsina
bal anced manner.

A key contributor to ensurethat the United
Stateshasaflexible, clean, efficient, and
accessible system of energy supply with
minima vulnerability todisruption.

A vital contributor to reducing thegloba
nuclear danger through our national nuclear
security, nuclear safety, and nonproliferation
activities

A responsible steward of nuclear weapons
and materids, cleaning up DOE Sites,
decommissioning our facilities, tabilizing
nuclear materials, managing and disposing
of waste, and preventing pollution.

A magjor partner inworld-classscienceand
technol ogy through our nationa
|aboratories, research centers, university
research, and our educationa and
information dissemination programs.

Anemployer noted for providing asafeand
secureworkplace, recognized for
management excellence, and acknowledged
for delivering results.

Members of the Workplace Improvement Network (WIN), chartered in November 1999 to identify, evaluate,
and recommend the implementation of employee ideas to improve the workplace at Department of Energy.
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DOE Core Values 4. \Wevaduecrestivity andinnovation.

The Department will succeed only through the 5. Wearecommitted to excellence.
effortsof itsemployees. Our beliefsand values

motivate our behavior and set standardsfor our 6. Wework asateam and advocate
individual and collective performance. Thecore teamwork.
vauesof the Department of Energy guideour
activitiesaswestriveto fulfill our mission. 7. Werecognizethat |eadership,
empowerment, and accountability are
1. Wearepublic servantsand are customer- essential.

oriented.
8. Wepursuethehighest standardsof ethical
2. Wevauepublic safety and respect the behavior.
environment.
A moreextensive statement of these corevalues
3. Webelieve peopleare our most important gppearsinsidethe back cover.
resource and that they should betreated
withfairness, respect, and dignity.
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The Department’s Background

DOE’sHistory. The Department of Energy’s
hasitsrootsin the Manhattan Project of theU.S.
Army Corpsof Engineers, which was established
in 1942 to manage development of theatomic
bomb. After World War 11, Congress created the
Atomic Energy Commissionin 1946 to direct the
design, development, and production of nuclear
weapons. The Atomic Energy Commissionwas
also responsiblefor developing nuclear reactors
and, beginningin 1954, for regulaingthe
commercia nuclear power industry.

In 1974, Congressreplaced the Atomic Energy
Commission with two new agencies: the
Nuclear Regulatory Commission and the
Energy Research and Devel opment
Adminigtration. Thelatter was created to manage
the nuclear weapons, naval reactors, and energy
development programs, and to research the
environmental, biomedical, and safety aspectsof
energy technologies.

In 1977, Congress created the Department of
Energy, which brought together functions and
responsibilities of the Energy Research and
Development Administration, the Federal
Energy Administration, the Federal Power
Commission, and the Power Marketing
Adminigtrationsunder one cabinet-level
department.

DOE’sPresent Scope. The Department of
Energy develops and implements energy
policy and managesavast array of technical
programs. The Department’snationwide
complex consistsof headquartersand field
organizations, national |aboratories, nuclear
weapons production plants, power marketing
adminigtrations, and specia-purpose offices.
DOE hasamost 16,000 Federal employeesand
over 100,000 contractor employeesworking at
over 50 mgjor installationsin 35 states.

The DOE complex includesuniquecapabilitiesin
scienceand engineering that we apply to meet the
Department’sgoal sin Energy Resources, Nuclear
Nationa Security, Environmental Quality, and
Science. Powerful accelerators, light sources,
neutron beam facilities, plasmaand fusion science
facilities, genome centers, hydrodynamictesting
facilities, special nuclear materia sresearch
facilities, and advanced computational centers
are just some of the major instruments of
science that distinguish DOE’s capabilities
and enhancethe Nation’'s science base.

Development of this Plan and
Its Business Lines

ThisPlan buildsonthe 1997 DOE Strategic Plan
and incorporatestheresultsof subsequent efforts
to evauate, update, and improveour strategies.
Strategic planning activitiesthroughout DOE,
major program eval uations, and Departmental
annua salf-assessmentsof management
challengeshaveal contributedtothisPlan. In
addition to our interna efforts, we consulted with
Congress, stakeholders, and the public as part of
theplanning process. Themany commentswe
received on earlier drafts of this Plan have
improved thefinal product. Our planning process
and the challengesthe Department facesare
describedin more detail inthethird section,
entitled“DOE’s Strategic Planning.”

Our planning effortsare structured into four
programmatic business lines: Energy
Resources, National Nuclear Security,
Environmenta Quality, and Science. These
programmatic businesslinesare supported by a
corporate management function, presented asa
fifth“businessline” Thesebusinesslinesare
essentially the sameasthe onesdescribed inthe
1997 Strategic Plan. Inthat document, the
Science BusinessLinewasentitled“ Scienceand
Technology.” Thechangereflectsthefact that
“Technology” isdistributed throughout DOE's
businesslines—amost dl DOE programsare
about technology. Also, inrecognition of the
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establishment of the Nationa Nuclear Security
Adminigtration, theNationd Security Business
Lineof 1997 isnow named the National Nuclear
Security BusinessLine. That changereflectsthe
sngular respong bility of the Department for the
“military application of nuclear technology.”

A description of thebusinesslinesfollows,
together with atablethat liststhe general godl for
each and itsassociated objectives.

Ener gy Resour ces. Programsinthe Energy
Resources Business Line respond to the
challenge of providing current and future
generations with energy that is clean, efficient,
reasonably-priced, and reliable. Our
development activities cover all aspects of
domestic energy from supply throughend use,
and we also develop energy standardsaswell as
energy-related information, policies, legidation,
and regulations. Inaddition, the Department
maintainsthe Nation's Strategic Petroleum
Reserveand actively supportseffortstoincrease
international cooperation on energy issues. Our
strategic planning for the Energy Resources
BusinessLinedrawsheavily onthe
Comprehensive National Energy Strategy
(April 1998) and further thinking reflected inthe
new report Powering the New Economy:
Accomplishments, Investments, Challenges
(September 2000).

National Nuclear Security. Programsinthe
National Nuclear Security Business Line
enhance national security through the military
application of nuclear technology and by
reducing globa danger from weapons of mass
destruction. DOE pursuesabroad range of
activitiesto maintain the safety, security, and
reliability of the Nation’s nuclear weapons
stockpilein the absence of underground nuclear
testing. Strategic planninginthisareadrawson
the Stockpile Stewardship Plan, which DOE
updatesonanannual basis. Military application
of nuclear technology asoincludesDOE'sNaval
ReactorsProgram. Inaddition, the Department

provides expertise and devel ops capabilitiesto
detect and hel p prevent the proliferation of
materids, technology, and expertiserelated to
nuclear, chemical, and biologica weapons.

Environmental Quality. DOE iscommitted to
honoring the Government’ sobligationto clean up
itssitesacrossthe country that supported the
Nation’s production and testing of nuclear
weapons,; to dispose of spent nuclear fuel from
civilian nuclear power plantsand radioactive
wastesfrom DOE programs, and to protect
human health and the environment. Our plansto
addressthese challengescomprisethe
Environmental Quality BusnessLine. They draw
oninformation inthe Status Report on Pathsto
Closure (March 2000), aswell asthe planning
and evaluation processes we are following
pursuant to the Nuclear Waste Policy Act.

Science. The Department isresponding to the
challengesof providing basic research to advance
science and support DOE’sother businesslines,
and providinginstrumentsof sciencefor the
Nation’'sresearch enterprise. Programsinthe
Science BusinessLinearethefoundationsfor
DOE’sapplied missions, abasisfor U.S.
technological innovation, and asource of
remarkableinsghtsinto our physica and
biologica world and the nature of matter and
energy. Our plansfor the ScienceBusinessLine
draw oninformation inthe Srategic Plan of the
Office of Science (June 1999), aswell asthe
work of many advisory committeesthat support
the Office of Science.

Cor porate Management. The Department
strives to achieve excellencein its
environment, safety, and health practicesand
provide effective, efficient management
systemsin support of our technical programs.
Corporate Management isan areain which DOE
facesmulltiple performance and management
chalenges. Thesechallengeshavebeen primarily
identified through DOE sowninterna reviews
and Inspector General reports, but they havea so
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been reported by others. The Corporate
Management BusinessLinedescribesour plansto
protect the health and safety of DOE workers
and that of thegenera public, improvethe

delivery of productsand services, ensurethe
public’sconfidencein DOE, increasethe
Department’ sefficiency and effectiveness, and
ensure gppropriateinternal oversight.

DOE General Goals and Objectives

General Goals

Objectives

Energy Resources General
Goal:

Promote the development and
deployment of energy systems
and practices that will provide
current and future generations
with energy that is clean,
efficient, reasonably-priced, and
reliable.

ER1: Promote reliable, affordable, clean, and diverse domestic fuel
supplies.

ER2: Promote reliable, affordable, and clean transformation of fuel supplies
into electricity and related products.

ER3: Increase the efficiency and productivity of energy use, while limiting
environmental impacts.

ER4: Inform public policy makers, energy industries, and the general
public by providing reliable energy information and analysis.

ER5: Cooperate globally on international energy issues.

National Nuclear Security
General Goal:

Enhance national security
through the military application
of nuclear technology and
reduce the global danger from
weapons of mass destruction.

NS1: Maintain and refurbish nuclear weapons in accordance with directed
schedules to sustain confidence in their safety, security, and reliability,
indefinitely, under the nuclear testing moratorium and arms reduction
treaties.

NS2: Achieve the robust and vital scientific, engineering, and manufactur-
ing capability that is needed for current and future certification of the
nuclear weapons stockpile and the manufacture of nuclear weapon compo-
nents under the nuclear testing moratorium.

NS3: Ensure the vitality and readiness of DOE's national nuclear security
enterprise.

NS4: Reduce the global danger from the proliferation of weapons of mass
destruction (WMD).

NS5: Provide the U.S. Navy with safe, militarily effective nuclear propulsion
plants, and ensure their continued safe and reliable operation.

NS6: Ensure that the Department’s nuclear weapons, materials, facilities,
and information assets are secure through effective safeguards and security
policy, implementation, and oversight.
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DOE General Goals and Objectives

General Goals

Objectives

Environmental Quality
General Goal:

Aggressively clean up the
environmental legacy of nuclear
weapons and civilian nuclear
research and development
programs at the Department’s
remaining sites, safely manage
nuclear materials and spent
nuclear fuel, and permanently
dispose of the Nation's radioac-
tive wastes.

EQ1: Safely and expeditiously clean up sites across the country where
DOE conducted nuclear weapons research, production, and testing, or
where DOE conducted nuclear energy and basic science research. After
completion of cleanup, continue stewardship activities to ensure that human
health and the environment are protected.

EQ2: Complete the characterization of the Yucca Mountain site and,
assuming it is determined suitable as a repository and the President and
Congress approve, obtain requisite licenses, construct and, in FY 2010,
begin acceptance of spent nuclear fuel and high-level radioactive wastes at
the repository.

EQ3: Manage the material and facility legacies associated with the
Department’s uranium enrichment and civilian nuclear power development
activities.

Science General Goal:
Advance the basic research and
instruments of science that are
the foundations for DOE’s
applied missions, a base for U.S.
technology innovation, and a
source of remarkable insights
into our physical and biological
world and the nature of matter
and energy.

SC1: Provide the leadership, foundations, and breakthroughs in the
physical sciences that will sustain advancements in our Nation’s quest for
clean, affordable, and abundant energy.

SC2: Develop the scientific foundations to understand and protect our
living planet from the adverse impacts of energy supply and use, support
long-term environmental cleanup and management at DOE sites, and
contribute core competencies to interagency research and national
challenges in the biological and environmental sciences.

SC3: Explore matter and energy as elementary building blocks from
atoms to life, expanding our knowledge of the most fundamental laws of
nature spanning scales from the infinitesimally small to the infinitely large.

SC4: Provide the extraordinary tools, scientific workforce, and
multidisciplinary research infrastructure that ensures success of DOE’s
science mission and supports our Nation’s leadership in the physical,
biological, environmental, and computational sciences.

Corporate Management
General Goal:

Demonstrate excellence in the
Department’s environment,
safety, and health practices and
management systems that
support our world-class pro-
grams.

CM1: Ensure the safety and health of the DOE workforce and members of
the public, and the protection of the environment in all Departmental
activities.

CM2: Manage human resources and diversity initiatives and implement
practices to improve the delivery of products and services.

CM3: Manage financial resources and physical assets to ensure public
confidence.

CM4: Manage information technology systems and infrastructure to
improve the Department’s efficiency and effectiveness.

CM5: Use appropriate oversight systems to promote the efficient, effec-
tive, and economical operation of the Department of Energy.
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Resource Requirements

The Department will achieveitsgodsand
objectivesonly if it has adequate resources:
financid, human, facilities, and infrastructure.

Financial Resour ces. Indevelopingthisplan,
the Department assumed budget appropriations
congstent withthe Administration’ soutyear
budgets except where specificaly noted.

Human Resour ces. Since 1995, the
Department hasreduced Federa staff from
13,640t0 10,027 through reductionsin force,
buyouts, and attrition during ahiring moratorium
to meet lowered budget levels. Asa
consequence, the average age of employeesinthe
Department hasincreased from 44 to 48 over the
last 5 years—amost two yearsolder than the
government-wideaverage. Thefraction of the
staff digiblefor retirement hasincreased from6
percent to 11 percentinthelast 5 yearsand will
increaseto 34 percent inthenext 5years. These
aredl sgnsof adeclining workforcewith
separationsexceeding hiresby amost 3to 1.

The Department must ensurethat it hasthe
necessary skills availableto carry out its
critical missions, and it must begin the process
of rebuilding a pipeline of skillsfor the future
as the Department enters a period where the
retirement rateisexpectedtoincrease. In
November 1998, the Secretary of Energy
announced aworkforce initiative to identify
critical hiring needs and strengthen our
technical and management capabilities. Funding
for thisinitiativewasnot availablein FY 2000,
leaving the Department dmaost 700 employees
short of itsprojected needs.

Morerecently, the Under Secretary has
established an R& D Technica Capability Panel to
providea* path forward” for rebuilding R& D
technical capability at DOE headquarters. The
Pandl has determined that acomprehensive

programisneeded for DOE toimproveits
technical research management capabilities. In
April 2000, the Panel recommended aseriesof
specific stepsto betaken. The Departmentis
addressing therecommendationsaswell as
pursuing additional initiativesto addressour
problemsinthe areaof technical management.

Facilitiesand Infrastructure. DOEisthe
landlord of 2.4 million acres of land and over
20,000 facilitiesthroughout the United States.
DOE devel oped and used these propertiesfor
nuclear weaponsresearch, production, and
testing, aswell asbasic and applied researchin
nuclear energy and other fields.

Currently, asignificant number of facilities
continueto beused for research activitiesand
continueto serve nationd interests. These
facilitiesneed to be upgraded, modernized, and
maintained scrupuloudly. At somesites, many of
thesupport facilitiesand buildings continueto be
essentia toour missions. They areagingand are
indisrepair. Itisessentia that weapply resources
tomaintainthisinfrastructure. Resourceswill lso
be needed inthefutureto construct high-priority,
magjor new facilitiesand, moregenerally, to
providetechnology upgradesto keep pacewith
advancesin science. High-priority itemsinclude
both new user facilitiesfor the Office of Science
and major new capabilitiesneeded for the
Stockpile Stewardship Program. Upgradesto
modernize capabilitieswill requiresubstantial
modificationtoexisinginstrumentationandin
many cases, completely new facilitiesthat will be
difficult toaccommodatewithinalargdy leve
funding base.

Other sitesare being reduced in sizeand shut
down asaresult of downsizing. Often,
maintenance at these siteshasbeen deferred,
creatingagrowing liability. Many of these
propertiescan serve other valuablefunctions.
For exampl e, buildings can be decontaminated
and converted for reuseto spur economic
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redevel opment of surrounding communities. In
fact, entire parcelsof land can bereleased for
economic development or for other uses(e.g.,
ecological research, conservation, and
recregtiona, agricultura, or rangeland), as
appropriate. We are seeking to reducethe
Department’sred estateto diminatelow-vaue
assetswhichwill freeresourcesto provide greater
protection of vital, remaining assets.

Key External Factors

DOE conductsits programswithin acomplex
environment of laws, regulations, and shared
respongibilitiesandin areasof intensepublic
interest and concern. Many of itsprograms
require externa coordination and consultation,
and the Department does not exclusively control
their direction. Inorder to be successful, the
Department maintainsclose, continuing working
relationshipswith anumber of Federa agencies,
Stateand local governments, Tribal Nations,
privateindustry, and other stakeholders, aswell
aswith Congress. Many other Federa agencies
play acomplementary and extremely important
rolein ensuring that successof our programs.
Appendix A providesalist of interagency
crosscutting activitiesthat entaill sgnificant DOE
participation.

Inadditionto external coordinationand
consultation, thereare other factorsthat are
outsideof DOE’sfull control and caninfluence
desired outcomesfor programs. Examples
indude:

M Actionsby parties opposed to the nationa
security interestsof the United States.

M International developmentsthat affect
domestic energy security and prices.

M Futuredevel opmentsinnationd climate
policiesthat result inmgor changesinthe

requirementsfor reduced greenhouse gas
emissionsfromtheenergy sector.

M Revolutionary technology improvements
and discoveriesthat significantly ater our
drategies.

M Significant changesinthepublic's
perception of DOE’sperformancethat
affect Congressional and Administration
support for DOE programs.

Monitoring Progress
and Data Capacity

InFY 1995, the Secretary of Energy first
developed and signed an Annual Performance
Agreement with the President. Annual
Performance Agreements have been prepared
each year since, and they have required DOE
to track and report performance at the
Departmenta level. Thesystemwe presently use
providesacons stent method of presenting data
and assessing performance. However, itisnot
linked with budget execution, and therefore, does
not providethe comprehensive perspective
needed to plan effectively.

DOE isdevel oping new standardized

technol ogy—the Business M anagement
Information System (BM1S)—that integrates
budget dataand performance assessments. It
uses performance measuresthat are based on
godsdefinedinthe Strategic Plan, Annual
Performance Plan, and Performance Agreement.
BMISwill be used Department-wideto
consolidatethe business, organizationd, and
operationa information. BMISwill providea
structured gpproach to financia management and
budget formulation, and it will enhancetheability
of DOE to monitor and report onits
commitments.
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Design of this Plan

Thedesign of thisDOE Strategic Plan differs
fromour previousplan of 1997. Our terminology
iIsnow more cond stent with the definitions
provided inthe Government Performance and
ResultsAct (Public Law 103-62). Our business
lineshave general godsthat arelong term and
outcomeoriented. They are stated inamanner
that allowsan assessment of progressinthe
future. Eachgenera god issupported by three
to six objectives. Each objective definesmajor
accomplishmentsthat contributeto achieving the
genera goa. Objectivesaremeasurable,
achievable, and reasonabletargetswith deadlines.

InthisPlan, each objective hasadefinitive set of
performance measures and aset of strategies.
The objective’' smeasuresexpand onthe
objective. They specify thebasisby which DOE
will ascertainthat it ismaking progresstoward
achievingtheobjective. Thestrategiesarethe
activitiesthat support an objective. In most
cases, they arethe activitiesexecuted using the
fundsappropriated by Congress.

The second section of this Strategic Plan covers
thefour programmatic businesslinesand
Corporate Management. Each businessline
subsection contains. astuation analysis, key
external factors; interagency crosscutting
coordination; Congressiona and stakeholder
consultations; program eva uationsand analyses,
resourcerequirements, and thebusinessline's
genera goal, objectives, measures, and strategies.

Thethird section of this Strategic Plan describes
DOE' s planning process, therole of program
evauationin planning, management chalengesfor
the Department, and our consultationswith
stakehol dersduring the planning process.

10

Business Line
Strategic Goal

Objective

Strategy to
Reach the Objective

Illustrative Measures
For the Strategy

1997 Strategic Plan Design

Business Line
General Goal

*

Objective

*

[

l

The Objective’s
Measures

The Objective’s
Strategies

2000 Strategic Plan Design
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DOE'’'S BUSINESS LINES

ENERGY RESOURCES
BUSINESS LINE

Energy isthevital force powering business,
manufacturing, and movement of goodsand
servicesthroughout the country. The United
States spendsover one-hdf trilliondollars
annualy for energy, and our economicwell-being
dependsonreliable, affordable suppliesof clean
energy. Energy isalsoagloba commodity. With
growingworldwide populations, risingliving
standards, and economiesintransition to market-
based systems, thedemand for energy is
increasingin an ever moreglobalized energy
market. Thesefactorscould contributeto severa
trendsthat would negatively impact our economy,
environment, and energy security duringthefirst
half of the 21% century. To counteract these
trends, it may be necessary to Sgnificantly change
theway we supply and use energy.

In order to meet the Nation’senergy needsinthe
21% century, DOE iscommitted to thefollowing

policy principles:

M Reliance on competitive market asthe“first
principle’ of energy palicy;

M Support for energy science and technology
development;

M Promotion of government/industry/
consumer partnerships,

M Useof targetedincentivesand regulations;
and

M Facilitation of international cooperation.

Asan agent to affect both policy and technology
development, DOE hasuniquerolesand
responsibilities.

The Department’sgoal in Energy Resourcesisto
promote the devel opment and deployment of
energy systemsand practicesthat will provide
current and future generationswith energy that is
clean, efficient, reasonably-priced, andreliable.
The Department pursuesthisgoal througha
variety of gpproaches, including market reforms
that increase competition whileassuring reliability,
thedevelopment of improved energy technologies
and standards, energy-related information,
voluntary programs, and the maintenance of
emergency oil reserves.

ENERGY RESOURCES
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Situation Analysis

U.S. Energy Supply and Consumption. The
two chartsbel ow show energy supply by type of
fuel, and theamount of energy that isconsumedin
each sector of the economy.

Energy Consumption by Sectors
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IN 1998, thetotal U.S. energy consumptionwas
about 95 quadrillion BTU'’s, which wasabout 25
percent of theworld total, and that figureis
projected to increase to about 120 quadrillion
BTU’sby 2020. Ascan benoted fromthe 1998
data, theenergy supply isdominated by fossl
fuels(cod, ail, and natural gas), which account
for 85 percent of thetotal. America senergy
resourcesareextensiveand diverse. Cod, ail,
natural gas, and uranium are abundant, and a
variety of renewableresourcesareavailablein
large untapped quantities. TheUnited States
produces amost twiceas much energy asany
other nation, nearly asmuch asRussiaand China
combined. Our Nation usesmost of thisenergy
domestically, dthoughit exportsconsiderable
amountsof coal, refined petroleum products, and
enriched uranium. Itissignificant that the United
Statesrelieson petroleum for about 40 percent of
itsenergy supply, and over 50 percent of this
petroleumisimported.

Thesecond graphillustrateshow energy is
consumed among thefour basic demand sectors
of our economy: trangportation, industrial,
resdential, and commercia. Inthetransportation
sector, petroleum currently accountsfor nearly 97
percent of fuelsconsumed. A widevariety of
fudsareusedintheindustria sector, whileenergy
useintheresidential and commercial sectorsis
dominated by natural gasand electricity. Over
35 percent of energy consumedintheUnited
Statesisused to generate el ectricity. However,
nearly 70 percent of that energy islost, mainly as
waste heat in the generation process.

Energy Trendsand Challenges. Thesupply
and demand projectionsfor 2020 are based on
expected energy trends, which, inturn, depend on
future energy policiesand the development and
deployment of new energy-supply and energy-
efficiency technologies. Technology advances
resulting from both Federal and private sector

R& D investmentsare having apostiveimpact.
Nevertheless, the overal domestic demand for
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energy isexpected to grow, whichislikely to
increaseU.S. relianceon oil imports.

Technology advancesarereducing the cost of
energy production and dectricity, enhancing the
ease and affordability of transportation, and
improving thecomfort and utility of resdentia and
commercid buildings. Advancesareaso
supporting avibrant and competitiveindustry.
Technology advanceshavebeenkey driversin
thedecreasein energy intengity that the United
States has achieved post-1970s.

TheU.S. economy isdemanding lessenergy per
unit of goods produced. Therate of economic
growth, asmeasured by the GrossDomestic
Product (GDP), has outpaced therate of primary
energy consumptionanditisprojectedto
continueto do so. Hence, energy intensity—the
ratio of energy consumptionto GDP—is
forecasted to continueto decrease.

Advanced energy technologiesare a so helping
tolimit or reduce environmental damage. For
example, technology has enabled, at modest
cost, significant reductionsin the emission of
most conventional air pollutants produced from
the combustion of fossil fuels.

Various government agenciesareworking
together to remove unnecessary government
regulation and to ingtitute regulatory reformsto
revitalize our competitive market forces. The
result has been to increase the economic
efficiency of theU.S. energy system, which has
in turn hel ped reduce energy pricesfromthe
highs experienced in the early 1980s.

In spite of theimprovements brought about by
better technology and regulatory reforms, total
energy usehascontinuedtoincreaseinthe
1990s. Important contributing factorsincludethe
growing U.S. population, increased production
and useof light trucks (minivansand sport utility
vehicles), and greater use of e ectrica equipment
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inour homesand businesses (for example, air
conditioners, computers, and motors). Assuming
energy and el ectricity pricesremain near theyear
2000 levels, energy consumptionislikely to
continuetoincrease.

Increasing energy demand by thetransportation
sector islikely toexpand U.S. relianceonoil and
oil imports. Improved technology hasenabled the
United Statesto boost energy production in many
areas, however, these advances have been
insufficient to counter thegradua declineof U.S.
oil reservesand production. Based onthistrend,
ElA hasprojected oil importstoincreasefrom 51
percent in 1999 to 64 percent in 2020.

In addition to greater reliance on oil imports,
the Nation will be challenged by arapidly
increasing demand for electricity that could
strainthe ability of the U.S. electric systemto
providereliable and affordable service,
especially during periods of peak demand.
Furthermore, the anticipated increased demand
for fossil fuelsislikely toincrease emissions of
greenhouse gases, which will make further
reductionsin theemissions of conventional air
pollutantsmoredifficult. Fossil fuelsaccount
for about 98 percent of man-made, carbon
greenhouse gasemissionsin the United States.

Thesetrendsand new challengeswere captured
inthefina report of the Energy Research and
Deve opment Pandl of the President’sCommittee
of Advisorson Scienceand Technology
(PCAST), November 1997, that stated:

“The United Sates faces major energy-
related challenges asit entersthe
twenty-first century. Our economic
well-being dependsonreliable,
affordable supplies of energy. Our
environmental well-being—from
improving urban air quality to abating
therisk of global warming—requiresa
mix of energy sources that emits less
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carbon dioxide and other pollutants
than today’s mix does. Our national
Security requires secure suppliesof oil or
alternativesto it, aswell as prevention
of nuclear proliferation. And for
reasons of economy, environment,
security, and stature as a world power
alike, the United Sates must maintain
itsleadership in the science and
technology of energy supply and use.”

Government Role. During thelate 1970s, it
became apparent that the decades-old regulation
of energy priceswas counterproductive and that
the Nation should pursue market-oriented
approachesto energy supply and usewherever
possible. A consensusdevel oped that
competitive markets should bethe cornerstone of
asuccessful energy policy, but aso that society
cannot rely on marketsaoneto achieveall of
society’ seconomic, environmental, and security
goas. A roleremainsfor thegovernment
because market forcesare generally not ableto
captureor reflect benefitsthat accrueto the
society at large.

Theroleof government in energy isnow
focused on theimportant tasks of improving the
operation of competitive marketsand
addressing the market’sinherent limits. This
approach allows marketsto bethe key
determinants of supply and demand, while
government supplements market forcesthrough
policiesthat bolster energy security and
providefor acleaner environment.

In thiscontext, the Federal government focuses
on augmenting energy security by maintaining
the Strategic Petroleum Reserve and
coordinating emergency responseswith our
dliesinthelnternational Energy Agency. To
reduce dependence on oil imports, the
government also promotesincreased domestic
oil and gas production and encourages reduced

ENERGY RESOURCES
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oil consumption through efficiency and theuse
of alternativefuels. Furthermore, the Federal
government promotes measuresto protect the
domestic energy infrastructure and maintain
military preparedness. The Federal
government al so seeksto encourage favorable
conditionsin energy-producing regions of the
worldtofacilitate accessof al oil and gas
resourcesto global energy markets.

The government reduces negative
environmental effectsby developing cleaner
and more efficient energy technologies,
regulating pollution, and setting standardsfor
energy usein consultation withthe private
sector. Inaddition, it ensuresthat any access
to environmentally sensitivepubliclandsis
conducted with minimal impact. The
government ensuresthe flow of new and
cleaner energy technologies by funding energy
research, development, and demonstration, in
concert with the private sector. Ultimately, the
continued devel opment of new technologies
improvesthe efficiency of end use and reduces
the negative environmental effectsof energy
production and use and thus contributesto a
high quality of life.

TheFedera government’senergy roleis
articulated through the goal's, objectives, and
strategiesinthe April, 1998, Comprehensive
National Energy Strategy (CNES), devel oped
by DOE and other Federal agencieswithinput
frommany stakeholders. The CNESidentifies
actionsthat hel p to increase energy supply
diversity andfuel choices, bring renewableenergy
sourcesinto the market, strengthen domestic
production of oil and gas, support commercia
nuclear energy research, andincreasethe
efficiency of both power production and end-use
technologies. DOE isthelead Federal agency in
implementing CNESthrough our effortsto assure
clean, affordable, and dependable supplies of
energy for our Nation. Morerecently, the
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accomplishments, investments, and current
challengesof the Department weresummarizedin
Powering the New Economy (available at
www.policy.energy.gov).

The Department’s Energy Resourcesmissionis
performed through theintegrated effortsof a
number of DOE organizations. Three of
them—the Office of Energy Efficiency and
Renewable Energy, the Office of Fossil Energy,
and the Office of Nuclear Energy, Scienceand
Technology—managetheresearch,
development, and depl oyment of advanced
energy technologies. Thiswork isperformed
primarily through partnershipswithindustry,
Federal and non-Federal laboratories,
universities, and Federal, State, and local
government agencies. Another DOE
organization, the Energy Information
Administration, publishes energy-related
information necessary for informed consumer,
market, and policy decisions. The Power
Marketing Administrations sell and distribute
morethan $3 billion of electric power
generated at Federal hydroel ectric plants.
DOFE'sOffice of International Affairsand
Officeof Policy arethelead organizationsfor
many of the policy-related thrusts supporting
the Energy Resourcesgoal.

Key External Factors

Factorsexterna to DOE’sdirect control can
influence desired energy resources outcomes.
Theyindude:

M Theway that environmenta regulationsand
policieswill develop over time.

— Reducingthelevelsof greenhousegas
emissionsmay proveto beone of the
most important strategic driversof
energy policy, especidly if internationa
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climate change agreementsarereached
that requiresignificant reductionsin
projected U.S. emissions.

— ChangesinFederd or Stateregulations
governing energy-related air emissons,
motor fuel quality, and other liquid/solid
waste streams, will affect both thetypes
of energy and technologiesused.

— Competing Federal, State and local
environmenta and land management
prioritiescould affect the ability of the
private sector to produce and deliver
energy to consumers.

Changesinthe paceor direction of energy
market restructuring.

— Without anational legidative
framework for moving forward with
electricity market restructuring,
industry investment in new technol ogy
could be adversely affected with
implicationsfor consumer pricesinthe
future.

Unexpected devel opmentsininternationa
energy markets.

— Worldwide demand for oil and other
energy resources may place upward
pressureoninternational energy prices.

— Uncertainratesof production by major
oil-producing nationscouldincrease
pricevoldtility, whichtendsto make
domedticail investmentsand investments
indternativeenergy technologiesmore

risky.
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M Unexpected scientific and technological Interagency Crosscutting
developments. Coordination
— Theimplicationsfor energy useof the DOE'’sgoalsand objectivesreflect theunique
new digital economy and related

rolesand respong bilities of the Department.
Nonethel ess, successwill depend upon closaly
coordinated planning and continued working

) ) relationshipswith anumber of Federa agencies,
M Changesin market and economictrends. Stateand local governments, Tribal Nations,
privateindustry, and Congress.

technological advancesarenot yet well
understood.

— Therateof economic growthwill have
animportant effect on energy demand

Itisespecidly importanttor nizethe
andthelevd of privateinvestment. Y 1P o

complementary role other Federa agenciesplay
inour energy programs. For example, DOE’s
activitiesto reducethe cost of producing
domestic oil and gasresourcesmust be
coordinated with the Department of the Interior
and Department of Agriculture becausethese
agenciesmanage publiclandsthat overlielarge
guantities of domestic energy resources.

— Exigting trendstoward lower private
sector investmentsin R& D could affect
therate of devel opment of energy
technologies.

DOE will continueto work withits

stakehol ders and Congressto promote
legidlation, regulations, and policiesthat may be
needed to address these and related economic,
demographic, social, or environmental issues.

The Department also participatesin some
crosscutting government functionsandinitiatives
that are beyond themission of any one agency.
Responsihilitiesand programsrelating to topics
such asglobal climate change, basic research, and
science education rely upon the expertiseand

In theface of these uncertain factors, DOE
continuesto pressfor the development of

advanced technologiesthat can help the capabilitiesof numerous agenciesto meet
Department meet itsenergy security, common goasof theAdministration. TheOffice
environmental, and economic goal S. In _ of Management and Budget (OMB) and the
fostering new technol ogies, DOE officeswill White House Office of Science and Technology
leverage Federal funding by developing Policy play animportant leadershiprolein
partnerships Wlth other DOE_ offices, other coordinating theseefforts. Each participating
Federal agencies, Tribal Nations, State and agency ischallenged to defineitsroleand develop

local governments, foreign governments, programsthat best usethat agency’ sunique
national Iaboratories, universities, industry, and financia . human. and technica resourcesinan
other stakeholdersto plan, fund, and implement effort to optimizeoverall government

programs. performance. DOE’scontribution tothese
crosscutting programsisfounded upon the
distinctivetechnica and scientific expertiseand
capabilitieslocated withinitslaboratory system
andfacilities. The Department iscommittedto
continueworking closely with other Federa
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agenciesand with OMB and Congressto ensure
that itsprogramsprovidecritica and unique
contributionsto these crosscutting efforts.

Congressional & Stakeholder
Consultations

DOE consultswith Congress and stakeholders
onacontinuing basis. These consultationstake
place both as part of the energy resources
mission and as part of normal strategic and
multi-year planning and budgeting processes
for individual DOE program offices.
Consultationsinvolve alarge number of
participants, including DOE staff, DOE
|aboratories, and DOE management and
operations contractors; key customersin the
Departments of Defense, State, Commerce,
Transportation, Agriculture, and Interior, the
Environmental Protection Agency, Nuclear
Regulatory Commission, and National
Aeronautics and Space Administration; and
stakeholdersincluding Stateand local
government agencies, Tribal Nations, industry
consortia, academic institutions, the White
House Office of Science and Technology
Policy, OMB, and Congressional committees.
Asan example of the process, DOE devel oped
a Comprehensive National Energy Strategy
in 1998, which included public hearingsaround
the country and the solicitation of public
comments on the draft.

Program Evaluation
and Analyses

DOE continually modifiesits Energy Resources
programsthrough itsown strategic planning
process which includes portfolio planning and
analysis, technol ogy roadmapping, and budget
planning activities. Inaddition, numerous other

planning effortsand studiesin recent years have

provided important additional input to DOE’s
Energy Resources effortsand haveinfluenced
DOE program priorities and funding requests.
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Examplesinclude:

Federal Energy Research and Devel opment for
the Challenges of the Twenty-First Century,
publishedin November 1997, isastudy
conducted by an Energy R& D Panel appointed
by the President’s Committee of Advisorson
Science and Technology. Thereport providesa
thorough review of DOE’sEnergy Resources
R&D Portfalio. It foundthat, ingenerd, the

R& D activitiesinthe current DOE program were
appropriate. Whilethe study proposed particular
changeswithinthe programs, including some
specific reductions, redirections, andincreases,
themost important recommendation wasfor a
substantia increasein energy technology R&D.

Powerful Partnerships— The Federal Rolein
International Cooperation on Energy
Innovation, published in June 1999, isareport
fromthe Presdent’s Committee of Advisorson
Scienceand Technology. It examined waysto
improvetheU.S. program of international
cooperation on Energy R& D to best support
U.S. priorities, and addressesthe key global
energy environmental challengesof the21
century. Thereport recommends support for a
variety of initiativesusng mechanismssuch as
regulatory ass stance, training, Federally-
supported R& D, and tax credits.

The Comprehensive National Energy Strategy,
publishedin April 1998, fulfillsastatutory
requirement of the Department of Energy
Organizationa Act and setsforththeNation's
nationa energy policy. Goals, objectives, and
strategiesin thereport formablueprint for the
specific programs, projects, initiatives,
investments, and other actionsthat will be
devel oped and undertaken by the Federa
government. Thedocument placessgnificant
emphasisontheneed for scientificand
technol ogica advancementsto successfully
implement the strategy.
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Technology Opportunitiesto Reduce U.S.
Greenhouse Gas Emissions, published in 1998,
was conducted by 11 DOE National
Laboratories. Thestudy identified 47 technology
pathwaysthat offer sgnificant potential to reduce
greenhousegasemissions. Thelaboratories
grouped the technol ogiesaccording to “ Energy
Efficiency,” “ Clean Energy,” and“Carbon
Sequestration” and reviewed them, with particular
emphasison thetime period from the date of the
study until 2030 when each technology would be
most likely to make contributionstoward reducing
U.S. greenhousegasemissions. Thestudy
concludesthat the Energy ResourcesR& D
Portfolio generally containstherange of advanced
energy technol ogiesthat represent the best
opportunitiesfor reducing greenhousegas
emissonsover time. It further recommends
collaborative R& D effortsinanumber of areas
involving partnershipsamong the private sector,
universities, and government.

The Energy Resources Research and
Development Portfolio, the most recent version
released in February 2000, isoneof fivevolumes
published by DOE to providein oneplaceaclear
description of the Department’ sentire $7 billion
research portfolio. Thedocument isintendedto
help (1) describe DOE’scurrent R& D activities
and showcase recent accomplishments, (2)
demonstratethat theenergy portfoliois
appropriately balanced to meet our long-term
strategic missiongods, (3) align our technology
investmentswith broader nationa policy godls,
and (4) planfor futureinvestmentsthrough
technol ogy roadmapping.

Inadditionto maor planning studiessuch as
those cited above, DOE continually seeksadvice
onissuesof broad nationa energy importance
from advisory committeesand through
partnershipswith other groups. Examples
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include: (1) two studiesrequested by the
Secretary from the Nationa Petroleum Council
titled: Meeting the Challenges of the Nation’s
Growing Natural Gas Use (December 1999)
and United Sates Refinery Viability and the
Availability of Clean Fuels (June 2000); (2)
partnershipswith the North American Electric
Rdiability Council and theNationa Petroleum
Council to devel op strategiesfor ensuring critical
infrastructure protection within the energy sector
(pursuant to 1999 directives); (3) reviewsof
DOE management practices, such asarecent
review of performance by the National Academy
of Public Adminigration; and (4) third-party
reviewsof program performance metrics, suchas
those periodically conducted by Arthur D. Little
and Associates.

Finally, on September 28, 2000, the Department
released its newest study, Powering the New
Economy: Accomplishments, Investments,
Challenges. Thereport summarizesDOE'’s
accomplishments, R& D programs, and ongoing
chdlenges.

Resource Requirements

The Department will only achieveitsgoasand
objectivesif it hasadequatefinancid, human,
infrastructure, and technical resources. In

deve oping thisplan, the Department assumed
budget appropriationscong stent with the
Administration and Congress sagreed uponfive-
year budget deficit reduction targetsthrough

FY 2002. TheEnergy ResourcesBusinessLine
isfunded at about $2 billion per year.

Federd staffing levelsarebased uponthe
Department’ sinternd staffing targetsof about
7,600 full-timeequiva ent Federal employees
(whichincludesthe Power Marketing
Adminigrations).
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ENERGY RESOURCES GENERAL GOAL

Promote the development and deployment of energy systems and practices that
will provide current and future generations with energy that is clean, efficient,
reasonably-priced, and reliable.

The Energy Resources (ER) goal covers all aspects of domestic energy from fuel supply
through end use. This goal is effectively advanced through a variety of approaches,
including the development of improved energy technologies and standards, energy-
related information, policies, legislation, regulation, international cooperation and the
maintenance of emergency oil reserves. The Energy Resources general goal is
supported by five objectives.
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OBJECTIVE ER1

Promote reliable, affordable, clean, and diverse domestic fuel supplies.

Introduction

To promotereliable, affordable, clean, and
diversedomestic fuel supplies, the Department
pursues R& D to enhance domestic oil and gas
suppliesand providefue sthat reduce
environmenta concerns. Inaddition, DOE
maintainsthe Nation’s Strategic Petroleum
Reserve.

R& D to enhance domestic oil and gas supplies
aimsto improvetechnologiesfor exploration
and production. These effortsincludework in
areas such asdiagnostics, seismicimaging,
effective environmental protection, and
reservoir lifeextension. Advancesin

technol ogy are needed today and the need will
increaseinthefuture. TheNation’soil and gas
resourcesarelargely in mature, already
producing areas, and remaining new sources
areincreasingly difficult tofind and to
affordably bring into production.

Anincreasingly important thrust for R&D isto
provide fuelswith greatly reduced
environmental consequences. For example,
through an “ Ultra-Clean Transportation Fuels
Initiative,” DOE ispursuing fuelsderived from
petroleum and other hydrocarbon feedstocks
(suchasnatura gasand cod) that canbeused in
advanced vehi clesdesigned to meet anticipated
emission standards (see Objective ER3: Energy
Efficiency/Productivity). R&D onbiofuelsis
stressing ethanol production asagasolineadditive
and replacement fuel. Hydrogen fuelsarethe
cleanest burning fuel sthat we can develop. DOE
places particular emphasisintwo areas: finding
waysto economically produce hydrogen, and
addressing thelack of aninfrastructureto utilize
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hydrogen fuels. DOE a so developstechnologies
aimed at the storage and distribution of gaseous
hydrogen. Oneother relatively new areaof R&D
isto help ensuretheintegrity of the domestic
natural gasdelivery and storageinfrastructure as
domestic consumption increasesaprojected 40
percent by 2015.

The Strategic Petroleum Reserve (SPR) isthe
Nation'sfirst lineof defenseagainst an
interruption in petroleum supplies. At present, the
inventory includes570 millionbarrelscrudeail in
the Gulf Coast area, and the SPR’soverall
capacity is700 million barrels. Thecurrent intent
isto continueadding tothe SPRinventory using
royalty ail (i.e., oil provided by companiesas
payment for producing from Federa lands) from
Federd offshoretracts. Inarelated action, the
President, on July 10, 2000, directed DOE to
offer to exchange crudeoil from the SPR for
heating oil and to seek out companieswillingto
provide upto 2 million barrelsof emergency
heating oil stocksand the necessary storage
facilitiesintimefor the 2000-2001 winter season.
In August 2000, contractsfor the storage sites
were put into place.

Certain renewable sources(e.g., wind and solar)
and nuclear arerelevant to Objective ER1 but are
not discussed hereasfuels. Rather, they are
covered comprehensively under Objective ER2
(Energy Transformation).
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The Objective’s Measures
and Strategies

DOE hasestablished thefollowing performance
measures. These measures providethebasis
by which the Department will know that it has
achieved the objective, or ismaking progress
toward it. These measureswill betranslated
into annual targetsfor performance plansand
budgetsfor the Department. Thefollowing
strategies describe theway in which the
Department will work toward achieving this
objective. Theseactivitieswill betrandated into
annua budgetsand performance plansfor the

Department.
Strategic Oil Reserves
Measure:

M Continueto assuretheavailability of the
Strategic Petroleum Reserve at 95 percent
or greater to enable draw down fromthe
Reserveat asustained rate of 4.1 million
barrels per day for asustained 90 day
period within 15 daysnotice by the
President.

M Achievean operationa Heating Oil Reserve
by October 30, 2000.

Strateqies:

M Maintain an effective Strategic Petroleum
Reserve (SPR) to deter and respond to ail
supply disruptions, and cooperatewith
member nationsof theInternational Energy
Agency.

M Implement theheating ol reservethrough
commercia exchangeof SPR crudeail for
twomillionbarrels equivaent amount of
hesting oil, and acquigition of interim
storagetank capacity inthe Northeast.
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Power Unit

Coiled Tubing

Bit

Microdrilling Technology: Drill bit attached to
thin steel coil could be a major advancement in oil
and gas exploration, reducing costs and
environmental impacts.

Enhanced Domestic Oil and Gas
Supplies

Measures:

M By 2005, increase domestic production by
600,000 barrels per day of oil and over 1.5
trillion cubicfeet of natural gasper year
relativeto EIA’'s1999 priceand production
forecast through devel opment of advanced
diagnogticsandimaging systems, drilling
technol ogies, moreefficient recovery
processes, and |lessexpens ve technol ogy/
approachesfor addressing environmental
concerns.
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M By 2007, providethe Nationwithreal-time
toolsand technologiesthat are capable of
continually monitoring pipelineintegrity
for mechanical damage, seismic activity,
andinternal pipelinecorrosion.

Strateqies:

M Providepolicy, legidative, regulatory, and
technology options, aswell asimproved
practicesto enhancetheavailability of
domestic oil and natural gassupplies, while
minimizing theenvironmental impactsof

production. Biofuels: Harvestig short-rotatio.n hybrid poplars
for fiber and fuel.

M Develop technologiesandimproved
practicesto enhancetherdliability and
adequacy of thedomestic natural gas M By 2004, develop and deploy hydrogen
pipelineand storage system. systemsthat are cost-effectiveto usewith

fuel cellsin someapplicationsfor the
Clean Fuels production of electricity, and for

transportation applicationsbeginningin
Measures: 2008,

M By 2002, achievecommercia ethanol M By 2005, increasethe number of dedicated
production using non-corn biomass dternativefud venicles theuseof
residues, and by 2010, incorporateinto dternativefue indua-fuel capablevehicles,
existing comethanol plantscellulosic and the use of non-petroleum components
ethanol production using dedicated biomass ingasoline, displacing at least 130,000
feedstocks. barrelsper day of petroleum-based fuels.

M By 2005, demonstrate production of cost- Strategies:
competitive, ultra-clean, transportationfuels _
from natural gas and petroleum feedstocks M  Developtechnologiesto prod_uce ultra-
with sulfur levelsbelow the proposed EPA cleanfuelsfromnatural gas, oil, cod,
standard of 30 ppm average (current levels biomass, and hydrogen from avariety of
of gasolineand diesdl areintherangeof sources, which can beused withminimal
300t0 500 ppm). By 2010, demonstrate negativeenvironmental consequences.

thetechnology needed to producefuels
from theseand additional carbon
feedstocks (biomass, coke, cod, etc.) that
can meet themuchtighter Tier 1| Standards
(cap of 15 ppm sulfur for both diesel and
gasolinefudls) that areexpected to befully
implemented by that time.
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M Promotetheuseof dternativefue vehicles
in selected niche markets(e.g., school
buses, shuttles, fleets). Work with fuel
providersandindividua communitiesto
hel p promote the devel opment of refueling
infrastructureand provideincentivesfor the
useof alternativefuel. Promotethe use of
replacement fuels, such asethanol, as
blendsingasoline.
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OBJECTIVE ER2

Promote reliable, affordable, and clean transformation of fuel supplies

into electricity and related products.

Introduction

DOE conducts both policy and technology

devel opment activitiesdirected toward achieving
reliable, affordable, and clean methodsfor the
transformation of fudl suppliesintoeectricity and
related products. Of interest are both centralized
(i.e, large) and decentralized (i.e., distributed)
systemsto convert energy fromitssourceform
into onethat ismoreuseful toend users. This
includesconverson of fuelsto ectricity andto
additiona co-products such asheat, mechanica
energy, specialty fuels, and/or chemicals. DOE
supportsavariety of optionsto providefor
competition among e ectricity generatorsand to
assure open accessto thetransmission systems.
Varioustechnol ogy optionsunder devel opment
utilizefoss| fuels, renewabl e energy resources, or
nuclear power inhigh-efficiency, centrdized
energy systemsand in distributed and hybrid
energy systemsto deliver affordable, reliable, and
cleaneectric power. Hybrid meansjoining
different energy technologiessuch asafud cell
and gasturbineinto asingle system.

For centralized systemsfor energy conversion,
DOE emphasizes severa options. Oneareaof
emphasisisadvanced coa and natural gas-fueled
power technologies. Theaimof thiseffortisto
achievehigh efficiency andlow emissons, and
eventualy tointegrate thesetechnol ogiesinto
“Vidon 21" plantsthat will achieveeven higher
efficiency, providefeedstock and product
flexibility, reduceemissions, and lower cost.
Thereisasogrowinginterest in multi-product
facilitiesinwhich the otherwisewasted heat
created by generating electricity isused for
industrial gpplications. Other effortsarefocusing
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on helping to ensure that nuclear plantscan
ddiver affordablesuppliesbeyondther initial 40-
year licenseperiod. Inaddition, new reactor
designsare being devel oped that offer improved
economics, reduced waste generation, increased
safety, and res stanceto proliferation.

R& D ondigtributed and hybrid systems, which
includesrenewable, fue cdll, and turbine
technol ogies, continuesto expand inrecognition
of the potentia environmental benefitsand the
advantagesof increasing distributed generating
capacity.

Particular emphasisis placed on technol ogiesthat
can haveamajor, long-term impact on
greenhouse gasreduction, aswell asother
benefits, in both domestic and international
applications. Thesetechnologiesincludewind,
photovoltaics, and biopower renewable systems,
and carbon capture/sequestration. Alsoincluded
aresystemsto ensurearobust, reliabledectricity
and natural gasinfrastructure, whichisneeded to
serveemerging, competitive, regiona and
interregiona markets.

The Objective’s Measures
and Strategies

DOE has established thefollowing performance
measures. These measures providethe basis
by which the Department will know that it has
achieved the objective, or ismaking progress
towardit. These measureswill betranslated
into annual targetsfor performance plansand
budgetsfor the Department. Thefollowing
strategies describe theway in which the
Department will work toward achieving this
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objective. Theseactivitieswill betrandated
into annual budgets and performance plansfor
the Department.

Electricity Policy
Measures:

M By 2003, enhancemodeing capabilitiesin
theareasof eectricity transmission,
reliability, and market design so that models
can better estimate cost, energy, and
environmenta impacts, and beusedto
develop and support policiesthat provide
reliable, clean, and affordableelectricity to
customers.

Strategy:

M Providepolicy, legidative and technology
optionsto encouragethe operation of large-
scae, interregional, redl-time, competitive
electricity marketsthat encompassboth
centralized and distributed generation
sources, whilemaintaining sysemreiability
andimproving environmenta performance.

Large, High Efficiency, Advanced Power
Systems

Measures:

M By 2005, identify credible candidate
designsfor fourth generation nuclear power
plantsthat are capable of being deployedin
the 2020 timeframe.

M By 2008, devel op and deploy key enabling
power technologiesininitial markets,
including advanced fuel cellsand turbines,
and gas separation membranes. By 2015,
integratethesetechnologiesthrough
progressive enhancementsinto anew
“Vison 21" generation of foss| fuel based
sysems
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Vision 21 Energy Plant: The Vision 21 plant
depicted here is extremely compact and efficient,
with near-zero emissions. Fuels include municipal
waste and coal.

— For usewith multiplefeedstocks.

— Toachievenear-zero emissonsof
traditiona pollutants.

— Tonearly doublethe averageefficiency
of today’soperating plants.

— Tobecompatiblewith carbon
sequedtration systemsavailableinthe
sametimeframe.

By 2015, demonstrate asuite of low-cost
and environmentally-safe capture/
sequestration technol ogies capabl e of
offsetting al projectedincreasesin U.S.
greenhousegasemissions.

Strateqgies:

M

M

Enhancethe economicsand environmental
performanceof electricity generation by
expanding theuseof multi-product facilities
that can also produce hest, clean fuels, and/
or chemical products.

Pursueevol utionary improvementsin
existing CO, capturesystemsand explore
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revol utionary new greenhouse gas capture
and sequestration conceptswithaview
toward significant cost reductions.

M  Develop advanced fossil- and nuclear-
based power generation systemsthat can
meet future environmental goadsat
reasonable cost.

Preserving DOE’sInfrastructure

DOE'sR&D for large power systemsis
supported by avariety of mgor facilities. A
consderableinfrastructure of DOE owned
and operated reactors, accelerators, and hot
cellsisdedicated to expanding our
knowledgeof nuclear scienceand
technology. Thesenuclear facilitiesare
shared acrossthe businesslinesof National
Nuclear Security, Science, Energy
Resources, and Environmental Quality. An
exampleof anon-nuclear facility isthe
Wilsonville Power System Devel opment
Facility, whichisthemost advanced facility
intheworldfor testing futurefoss|-fueled
power technologies. Ensuring theviability of
DOE'sR&D infrastructureisvital to
meeting itsgoal sand objectives.

Renewable, Distributed, and Hybrid
Energy Systems

Measures:

M Relativetoal996 level of 6.5 gigawatts,
provide technol ogiesto doublerenewable
energy (non-hydroelectric) generating
capacity by 2004, and tripleit by 2010.
Thisgod includes(thefollowing do not
account for interactionsamong or between
renewableenergy supply options):
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— Wind: increasetota domestic wind-
electric generating capacity from 2.5
GW in 1999 to 10 GW by 2010.

— Solar: increasetotal domestic salesof
solar-electric (photovoltaic) capacity
from 0.4 GW in 1996 to 1 GW by
2004, and to 30 GW by 2020.

— Geothermal: fromthe baseyear of 1999,
doublethe number of Stateswith
geothermal-electricfacilitiesfrom4to8
by 2006; increasefrom2.5to 7 million
thenumber of U.S. homesuitilizing
geothermal energy by 2010; provide 6
GW of electric generating capacity by
2010 compared with 2.8 GW in 1999;
increasethefraction of theeectricity
used by western statesthat derivesfrom
geothermal resourcesfrom 1 percentin
1999 t0 10 percent in 2020.

By 2004, makeavailablefor stationary,
military, and auxiliary power marketsa5s-
kilowatt, solid-statefud cell that hasboth
hybrid and distributed power system
goplications.

By 2005 providetechnol ogiesthat support
anincreaseinthe Nation’sdistributed
power to 8 percent of the new electricity
capacity, and 20 percent by the end of
2010.

By 2010, double (fromthe 1999 level) the
installed capacity of combined heat and
power systemsinthe United Statesto make
useof therma energy otherwisergjectedin
the generation of electric power.

By 2010, triple (fromthe 1999 level)
domestic use of bio-based productsand
bio-energy.
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Strateqies:

M

Improvethe performanceand expand the
useof non-hydroelectric renewableenergy
generating capacity inthe United States.

Develop technologiestoincreasethe
amount of the Nation’sdistributed power
(i.e., eectric generating systems connected
to thedistribution portion of thegrid).

Technology Improvements of Operating
Plants

Measures:

M Between 2003 and 2008, provide

technol ogiestoimprovetheenvironmental
performanceof existing coa-fired power
plantsand reduce environmental
compliance costsby 25-75 percent,
compared to existing technologiesand
drategies.

By 2010, develop and deploy technologies
that will improvetheavailability of operaing
nuclear power plantsfrom 75 percent to 85
percent.

Maintainthecurrent level of nationa hydro-

power capability and economic
competitiveness.

Strateqies:

v Developtechnology toimprovethe

performance of older fossil and nuclear
power plants, permitting continued
operationinanincreasingly competitiveand
environmentally-congtrained industry.

Devel op hydroelectric power technologies
that aremore*“fishfriendly.”
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Enhanced Energy System Reliability

Measure:

M For theentire period of thisplan, each
Power Marketing Administration will
receive“pass’ asitsmonthly control
compliancerating based onthe North
American Electric Reiability Council
(NERC) performance standards.

Strategy:

M Throughthe Power Marketing
Adminigrations, market and reliably deliver
Federa hydroelectric power with
preferencegivento public bodiesand
cooperatives.

Boosting Efficiency and Enhancing
ProcessEconomics Through Multi-
Product Strategies

Higtoricaly, thevast mgority of domestic
electricity generation hasbeen fromfacilities
that produce only electricity and operate at
about 30 percent efficiency dueto
generation, transmission, and distribution
losses. Most of theselossesareintheform
of hesat |ost during generation. New and
emerging technol ogies, such asadvanced
turbines, fud cells, gasifiers, and materids
that can act asmolecular Sieves, areopening
up new possihilities. Captured waste heat
can beused for buildingsor industrial
processes. Cleanfuelsand chemicalscan
be producedin additionto electricity. Multi-
product plants based on these technologies
could also bedesigned with flexibility touse
avariety of feedstockssuch ascoal, natural
gas, biomass, and wastefuels.
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OBJECTIVE ERS

Increase the efficiency and productivity of energy use, while limiting

environmental impacts.

Introduction

In order to meet thisobjective, DOE devel ops
technol ogy that makes possible cleaner and more
efficient vehicles, moreenergy efficient buildings,
and cleaner and more productiveindustries. To
enablecommercia production of cleaner and
moreefficient vehicles, R& D effortsarefocused
on advanced engines, batteries, and fuelscellsto
dramaticaly improvetheefficiency of passenger
vehiclesand light and heavy trucks. Emphasisis
a so placed on achieving effective, affordable
emissions-control technologiesfor diesd engines.
R& D toincreasethe energy efficiency of buildings
focusesprimarily on heating, cooling, air
conditioning; building materia and envelope;
building design and operations, and lighting and
appliances. Carefully considered performance
standardsfor buildingsand appliancesreduce
overdl energy useandimprovethequality of
building energy services. Oneof many related
effortsisthe Federa Energy Management
Programwithin DOE, whichisworking to reduce
thecost of energy at Federal facilitiesby
improving energy and water efficiency, promoting
useof renewabl e energy, and managing utility
costs. Another exampleisthe DOE
Westherization Program, whichisaimed at
improving theenergy efficiency of homesfor low-
incomefamilies. (Morethan 4.7 millionhomes
have been weatherized since 1977, saving $1.80
inenergy costsfor every dollar invested.) DOE’s
industry R& D agendaisdriven by technology
road-mapping activitiescarried out by the private
sector. Theaimisto develop and deploy

technol ogiesand methodsthat can significantly
improvetheefficiency of theNation’smost
energy intensiveindustriesand reduce
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environmental emissons. Therearenine
“Industriesof the Future” inthe Department’s
industry R& D portfolio—thelatest additions
being mining and agriculture. Includedisa“Bio-
based Productsand Bio-energy Initiative’ that is
adding emphasisto the Agricultureand Forest
Productsprograms.

The Objective’s Measures
and Strategies

DOE has established the following performance
measures. These measures providethebasis
by which the Department will know that it has
achieved the objective, or ismaking progress
toward it. These measureswill betranslated
into annual targetsfor performance plansand
budgetsfor the Department. Thefollowing
strategies describetheway in which the
Department will work toward achieving this
objective. Theseactivitieswill betrandatedinto
annua budgetsand performance plansfor the

Department.

Clean and Efficient Vehicles

Measures:

M By 2003, develop advanced clean diesel
enginetechnol ogiesthat enablecommercia
production of pickup trucks, vans, and
sport utility vehicles(SUV's) capable of
achieving at least a35 percent fuel
efficiency improvement relativeto gasoline-
fueledtrucks.
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M By 2004, devel op advanced diesel engine
and vehicle systemstechnologiesfor Class
7 and 8trucksthat alow fud flexibility,
reduced emissions, and reduced parasitic
losses (aerodynamic drag, rolling resistance,
and drivelinelosses), thereby increasing the
averagefud economy of new, long-haull
heavy trucksto 10 milesper gallon (mpg)
fromthe gpproximately 7 mpg of thelate
1990s.

M By 2004, devel op advanced technologies
to enabl e producti on-capabl e prototype
automobileswith approximately threetimes
thefuel economy of conventional
automobiles (1993 baseyear) and achieve
thegoal of the Partnership for aNew
Generation of Vehicles.

Strategy:

M  Develop and deploy advanced vehicles,
fuels, and systemsthat will sgnificantly
increasegas mileage and reduce
environmenta emissonswithout
compromising safety, comfort, and cost.

Efficient and Affordable Buildings
Measures:

M Reduceannual energy consumption of
buildingsby 2 Quads(quadrillionBTUs),
and save consumersacumul ative $65
billionby 2010.

M Reduceenergy consumptionin Federal
facilitiesby 35 percent by 2010 relativeto
the 1985 consumptionlevel, and reduce
carbon (equival ent) emissions by about 100
millionmetrictons

Strategy:

M  Develop productsand strategiesto increase
theefficiency of new and existing resdentia
and commercid buildings.

Clean and Productive Industries
Measures:

M By 2010, reduceindustry energy
consumption per dollar of output (i.e.,
energy intendity) to 25 percent below its
1990 level, and reduce cumulativeindustry
energy costsby $4.5billion.

Strategy:

M Develop technol ogiesand methodsthat can
ggnificantly improvetheefficiency of the
Nation’senergy intensiveindustriesand
reduceenvironmental emissons.
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OBJECTIVE ER4

Inform public policy makers, energy industries, and the general public
by providing reliable energy information and analysis.

Introduction

By providing information onenergy supply,
consumption, prices, and theuse of dternative
technologies, DOE facilitatesinformed
policymaking, technology choices, and efficient
energy markets. Much of thisinformation,
including devel opment of energy supply and
consumption data, and nationa andinternational
energy projections, iscarried out by the Energy
I nformation Administration, anindependent
datistica and andytica agency withinthe
Department. Program officesat DOE a so
publishinformation on potential technical and
economic performance of new technologiesand
approaches.

The Objective’s Measures

DOE hasestablished thefollowing performance
measures. These measures providethebasis
by which the Department will know that it has
achieved the objective, or ismaking progress
towardit. These measureswill betranslated
into annual targetsfor the Annual Performance
Plansand published with annual budgets. The
following strategies describetheway inwhich
the Department will work toward achieving this
objective. These measureswill betransated
into annual targetsfor performance plansand
budgetsfor the Department.

M Publish each year adomesticand
international Annual Energy Outlook that
forecastsfuture energy supply and
consumption through theyear 2020.
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M Maintain and improve web-based networks
for the Energy Resourcesorgani zationsto
ensurewidedistribution of information
about Energy Resources programs, such
that the average number of monthly usersof
Energy Resources\Web Siteswill grow at
least 20 percent per year through 2005
(fromabaseline of about 70,000 per month
in1997).

M Periodicdly provide policy makerswith
analysisof legidative, regulatory, and other
policy issueslikely to affect the security,
reliability, affordability, environmenta
impacts, and diversity of theNation's
energy sector.

M Periodicaly prepare Nationa energy policy
plansand energy policy statementsfor
public dissemination.

The Objective’s Strategies

Thefollowing strategiesdescribe how the
Department will work toward achieving this
objective. Theseactivitieswill betrandated into
annual budgetsand performanceplansfor the

Department.

M Provideforecastsfor energy supply and
consumption through the year 2020.

M Makeinformation moreeasily accessibleto
thegenera publicby designingandissuing
on-lineproductsfor eectronic
dissemination.
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M Undertakeinformation and education
programsto familiarizethegenera public
with DOE energy technologiesand their
applications, avail ability, and benefits(e.g.,
environment, health, economics, and
religbility).

M Maintain expertiseand anaytica toolsto
enableanalysisof energy policy issues, and
actively participateinthepolicy making
processeswith other Federal and State
agenciesand with Congress.
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OBJECTIVE ER5S

Cooperate globally on international energy issues.

Introduction

International cooperationisthekey to
strengthening world energy markets, speeding
technol ogy devel opment and deployment, and
addressing globa environmental chalenges. Oil
markets, and increasingly other energy markets,
aretruly global. Ensuring market competitionand
emergency preparednessrequiresinternational
cooperation, aswell asdomestic action.
Technology devel opment and deployment efforts
areasoglobal innature, involving billionsof
dollarsof trade, hundreds of national and
multinational companies, and asimilar number of
government agencies, both domesticandforeign.
The Department actively supportsinternational
cooperation intechnology development,
emergency preparedness, and policy coordination
through the International Energy Agency and
numerousother multi-lateral and bilaterd efforts.

The Objective’'s Measures

DOE hasestablished thefollowing performance
measures. These measuresprovidethebasisby
whichthe Department will know that it has
achieved the objective, or ismaking progress
towardit. These measureswill betranslated
into annual targetsfor performance plansand
budgetsfor the Department.

M Achieve$3hillioninannua export saesof
energy-efficiency technologiesby 2010.

M Achieve$5hillioninannua export saesof
renewable energy systemsby 2010.
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M For U.S. companiesin energy efficiency,
renewables, oil and gasrecovery, and clean
coal technology, remove barriersto markets
in China, Indonesia, the Philippines, Brazil,
India, South Africa, the Newly Independent
States, and other devel oping economies.

M Implement aninternationa agreement with
Brazil to assst that country iningtituting
economic reforms, attracting foreign capital
and technol ogies, and promoting clean coal
technologies.

M Through government-to-government efforts,
provideinformation that affectsthelegal/
regulatory framework of at least one
devel oping country each year inaway that
encouragesU.S. private sector energy
investment.

The Objective’'s Strategies

Thefollowing strategiesdescribetheway in
which the Department will work toward achieving
thisobjective. Theseactivitieswill betrandated
into annual budgetsand performance plansfor the

Department.
M  Enhanceenergy security by increasing the
capacity and diversity of internationad oil
and gas producers.

M Promote open energy markets.

M Promote deployment of clean and efficient
energy systems.
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M  AssgtheAdminigraioninobtaning
commitmentsfrom key devel oping countries
toreducegreenhousegasemissions.
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Linkage to Budget Structure

The Energy Resourcesgeneral goa issupported

by fiveobjectives. Each objectiveisbeing

pursued through long-term strategies. DOE's
Budget Decision Unitsfund work in pursuit of
long-term strategies. Theannual performance
messuresarediscussed with the Decision Unitsin
the Annual Performance Plan, whichissubmitted
with the budget for eachfiscal year. The
following chart showstherelationship between

Transportation Sector
— (Biofuels) and Hydrogen
(EE)

(EE)

Industrial Sector
(EE)

Transportation Sector
(EE)

Decision Unitsand objectives.
Energy Resources Goal
Promote the development and deployment
of energy systems and practices that will
provide current and future generations with
energy that is clean, reasonably-priced, and
reliable.
I I |
ER1: ER3: ERS5:
Fuel Supplies Efficient Use Global Issues
Domestic Oil & P~ Energy Information
| Gas Supply R&D - Buﬂdmg(gtlezc)hnology - Administration
(FE) (EIA)
| Clean Fuels R&D || Federal Energy ] Policy
(FE) Management Program (PO)

International Affairs

(1A)

ER2: Transformation

ER4:

into Electricity
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Energy Information

Solar &
Renewable Energy
(EE)

Nuclear Energy R&D
(NE)

High Efficiency, No/Low
Emissions Power Systems
(FE)

Power Marketing
Administrations
(PMAs)

Energy Information
Administration
(EIA)

Policy
(PO)
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NATIONAL
NUCLEAR SECURITY
BUSINESS LINE

The Department of Energy isrequired by various
lawsto enhance U.S. national security throughthe
military application of nuclear technology andto
reducethegloba danger fromthe proliferation of
weaponsof massdestruction. TheNationd
Nuclear Security Administration (NNSA), a
semi-autonomousAdminigrationwithinthe
Department, carriesout these responsibilities.
Established in March 2000 pursuant to Title 32 of
the Nationa Defense Authorization Act for

FY 2000 (Public Law 106-65), NNSA is
structured to provide clear and direct lines of
accountability and respongbility for the
management and operation of theNation’s
nuclear weapons, nava reactors, and nuclear
nonproliferationactivities.

Threemgor officeswithin NNSA carry out the
Department’snationa nuclear security mission.
The Office of Defense Programs (with anannua
budget of about $4.6 billion) isresponsiblefor
maintai ning the safety, security, and reliability of
theU.S. nuclear weapons stockpile. The Office
also maintainsthe capability todesignand
produce nuclear weaponsand maintainsthe
capability to resume underground nuclear testing.
The Officeof Naval Reactors (with an annua
budget of about $700 million) providesthe U.S.
Navy with safe, militarily effectivenuclear
propulsion plants. Naval Reactorsensuresthe
safeand reliable operation of those plants—
beginning with technology development,
continuing through reactor operation, and
ultimately, disposing of thereactorsplants. The
Officeof Defense Nuclear Nonproliferation (with
anannua budget of about $800 million) is
respong blefor promotinginternationa nuclear
safety and nonproliferation by implementing major
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nonproliferation programsand providing key
andytical and technical support tointernational
agreementsrelated to weapons of mass
destruction. The Officeisasoresponsiblefor:
research and development of technologiesto
detect proliferation; implementation of theHighly
Enriched Uranium Purchase Agreement;
elimination of surplusU.S. wegpons plutonium
and highly enriched uranium; and assistanceto
help Russiadiminateitssurplusweapons-grade
plutonium.

Four staff officesoutside of the NNSA retain
policy, oversight, and somenational security
responsbilities: the Officesof Security and
Emergency Operations, the Officeof Intelligence,
the Office of Counterintelligence, and the Office
of Independent Oversight and Performance
Assurance. The Office of Worker Transition and
Community Assstance, whichisalso outside of
NNSA, managesprogramsto minimizethesocia
and economicimpactsof changesinthe
Department’ sactivities.

Situation Analysis

Thenationa security environment isbecoming
increasingly complex for the United States. For

Computer Scientist and Mathematician Terri Calton
of Sandia National Laboratories, Albuquerque,
New Mexico, reviews design specifications for the
B61 tail assembly shown in the foreground and on
the screen behind her.
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amost 50 years, America snationa security has
relied on the deterrent provided by nuclear
weapons. Designed, built, and tested by the
Department of Energy and its predecessor
agencies, theseweapons hel ped towin the Cold
War, and they remain akey component of the
Nation'ssecurity posture. Withtheend of the
Cold War, the Department facesanew and
complex set of chalengesinitsnational nuclear
security mission. Oneof themogt critical
challengesisbeing met by the Stockpile
Stewardship Program, established by Congressin
1993. Asdirected by the President, thisprogram
ismaintaining thenuclear deterrent inthe absence
of underground nuclear testing. Another critical
challengeisthe proliferation of weaponsof mass
destruction (WMD) and nuclear weapons
materids. Itisoneof themost seriousdangers
the United Statesnow faces.

Nuclear Weapons Stock pile Stewar dship.
Exercisngworldleadershipinarmscontrol, the
United Stateshalted production of nuclear
warheads and declared amoratorium on
underground nuclear testing intheearly 1990s. In
1993, President Clinton continued themoratorium
on nuclear explosivestesting andinitiated the
Stockpile Stewardship Program, challenging the
DOE and the DaoD “to explore other means of
maintaining our confidenceinthesafety, reliability,
and performance of our weapons.” The
President also directed the Department toretain
the capability to resume underground nuclear
testing withinthree-yearsof adecisionto do so,
should it ever be necessary.

Aswespons, facilities, and experienced personnel
continueto age, maintaining the safety, security,
and reliability of thenuclear deterrentinthe
absence of underground nuclear testingis
becoming amoredifficult, yet achievable, task.
The Stockpile Stewardship Program requires
sgnificant advancesand futureinvestmentsin
computing and experimentd capabilities, andin
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Senator Richard Lugar at the Cooperative Threat
Reduction (CTR) converter factory.

new technologiesandfacilities. Ensuring the40
plusyear old complex canreact to program
challengeswhile mesting today’ soperationa
standards continuesto be adaunting task.
Maintainingingtitutiona knowledgeabout nuclear
weaponsisasoachadlenge. Inahighly
competitivemarket for computer science,
engineering, and technical talent, skilled workers
must berecruited and then trained by more
experienced staff withinthe NNSA workforce.
Many of thosewith yearsof experienceare
reaching retirement age or, in some cases, being
attracted to other career opportunities.

Stockpile Stewar dship and Nuclear Arms
Control. The Stockpile Stewardship Programis
carried out infull consonancewith and supportive
of START agreementsand other nuclear
nonproliferationinitiatives. ThePresdent’s
moratorium on nuclear testingisdesigned to
encourage other nationsto also refrainfrom
nuclear testing. Activitieswithinthe Stockpile
Stewardship Program directly support the
Nuclear Weapons Stockpile Plan (NWSP),
whichisapproved by the President on an annual
basis. Thecurrent NWSPrequiresDOE to
sustainthestockpilelevelsspecifiedinthe START
| Treaty until START Il entersintoforce, and then
to retain the capability to reconstitute the
stockpileto START | levels.
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Futurearms control agreements, such asthe
START Il Treaty now being discussed, are
expected to further reduce deployed strategic
nuclear forces. Thiswill increaseinventoriesof
surplusplutoniumand highly enriched uraniumin
the United Statesand Russia. Already, hundreds
of tonsof weapons plutonium and highly enriched
uraniumin both countriesare no longer needed
for defense purposes. To eliminatethe danger of
unauthorized useor diverson of surplusfissile
materids, the current excessinventories—aswell
asadditiona excessmaterid fromfuturearms
reductions—must be disposed of expeditioudly.
The United Statesand the Russian Federation are
now inthefifth year of a20-year contract to
convert 500 metric tons of weaponsgrade
uranium from dismantled Russian nuclear
wegponsinto low-enriched uranium, whichwill be
fabricated intofuel eementsfor commercid
nuclear power reactorsinthe United States.

Nonproliferation. InNovember 1994,
President Clinton stated, “ The proliferation of
weapons of mass destruction continuesto pose
anunusua and extraordinary threat to the national
security, foreign policy, and economy of the
United States.” At least 20 countriesareknown
to be or are suspected of devel oping weapons of
massdestruction—asobering Satisticthat is
underscored by the underground nucl ear tests
conducted by Indiaand Pakistanin 1998. Inan
Executive Order issuedin July 1998, the
President declared that the proliferation of
nuclear, biologica, and chemica weaponsandthe
meansof delivering such weaponscondtitutesa
nationa emergency.

Thefragmentation of theformer Soviet Union
(FSU) hasled to particular concernsabout the
accountability, control, and disposition of nuclear
weapons, components, materials, and
information. The safety and security of existing
nuclear weaponsand material s stockpiles may
becomeincreasingly at risk should theoverdl
Situation deterioratein FSU countries. 1n 1994, a
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Warhead and Fissile Material Transparency Lab-
to-Lab Program technical experts view a radiation
measurement demonstration at Chelyabinsk-70.

Nationa Academy of Sciencesreport stated that
thethreat of nuclear weaponsor materiasfalling
into the hands of terroristsor statesof concern
throughtheft or diversonisa“clear and present
danger.”

Our domestic security isincreasingly dependent
onour ability to detect and counter nuclear,
chemical, biological, and cyber weapons. Inthe
areaof nuclear weapons, our security continues
to depend on our ability to prevent nuclear
materid sfromfalingintothewronghands. Itis
essential that we devel op technologiesand
systemsto monitor, protect, and account for
nuclear materials—and to dispose of them.
Further, our technol ogiesmust keep pacewith the
increasingly sophisticated meansused by
smugglersor thievesto remove such material from
safekeeping in sitesthroughout Russiaand other
countries. For chemica andbiological threats,
we must devel op new sensorsand detectors.
And, inaddition, wemust train and equip teams
torespondtoincidents. Finally, theNation hasan
infrastructurethat ismore and more dependent on
computer technology and telecommunications
servicesto providevita services, such asthose
provided by the energy sector. While such
technol ogies provide enormousbenefits, they are
extremely vulnerableto cyber attacks. Atthe
sametime, assets, such aspower plants,
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transmissonlines, and ol storagefacilitiesare
alsovulnerableto physical attack.

Naval Reactors. International eventsand crises
continueto ariseto whichthe United Statesmust
respond. Theresourcesof the United States
Navy arefrequently called onto project a
forward presence and quickly protect our nationa
interests. Nuclear powered submarinesand
arcraft carriersmust perform safely, reliably, and
effectively asthey meet military deployment
objectives. Inthenext decade, the Navy plansto
commissionanew Virginiaclassof attack
submarinesandin 2013, theNavy will
commissionanew CVNX classof arcraft
carriersto meet itsevolving nationa defense
responsibilitiesfor thefirst part of the21st
century.

Key External Factors

Most of the programsin the National Nuclear
Security Business Line (NNSBL) focus on
nuclear weapons, nuclear facilities, nuclear
processing, transportation of nuclear materials,
and nonproliferation aspects of nuclear power.
Other programsfocuson international effortsto
reducethe global danger posed by weapons of

- "
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PR Y
Second Line of Defense ribbon cutting ceremony at
Sheremetyevo International Airport, Moscow.
Left to Right: Sec. Richardson, Sen. Domenici,

Customs Chairman Dragonov and Customs
Department Head Kravchenko.
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massdestruction. Theprimeexterna factor
potentidly affecting performancein al areasisthe
public’sperception of these national nuclear
security issues. Tomaintain public support, each
of theprogramsintheNNSBL maintainshigh
standardsrel ated to environment, safety, health,
and security, and makesevery effort to
communicatewith the public on these matters.
Hence, an effective program of stakehol der
communicationisimportant. Public support, in
turn, dictates Congressiona support for national
nuclear security programs.

Interagency Crosscutting
Coordination

DOE integratesnationa nuclear security work
withtheeffortsof many other agenciesof the
U.S. government. Principally, DOE coordinates
itsnuclear weapons stockpileactivitieswith the
Department of Defensethrough the Nuclear
Wesapons Council and the Stockpile Stewardship
Interagency Executive Review Group, which
includeskey officia sand expertsin thenational
security community. For nava nuclear propulsion
work, the U.S. Navy and the Department havea
unique partnership, defined in an Executive Order
and Title 42 of the U.S.C. Section 7158. For
nonproliferation and armscontrol programs, the
Nationa Security Council coordinatespolicy.
The State Department isthelead agency for dl
policy mattersdealing with other countries.
Within thiscommunity of agencies, DOE

mai ntainsthe nuclear stockpile, providestechnical
support for treaty negotiation, verificationand
compliance, and devel opstechnica capabilities
for detecting the proliferation of weaponsof mass
destruction. Inaddition, the Department provides
technical support for theinternationa effort to
control proliferation of fisslematerias. To
dispose of excessfissle materia sthat had been
usedinU.S. and Russian nuclear weapons, DOE
usesthe expertise of the United States Enrichment
Corporation (USEC, Inc.), whichispurchasing
Russ an-origin uranium, and the Tennessee Valley
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Authority todisposeof U.S. highly enriched
uranium. Inaddition, the Nuclear Regulatory
Commission regulatestheactivitieswhere DOE
makes use of the capacity of theU.S. commercid
nuclear indudtry.

Intheareasof security and emergency
operations, DOE participates in interagency
groups such as the Joint Security Policy
Board, and works with the Departments of
Defense, State, and Justice, and the National
Security Council. Inresponseto threats of
terrorism and weapons of mass destruction,
DOE isworking with these same agencies to
train and equip first responders and to conduct
exercisesthat includelocal law enforcement. The
Technica Support Working Group, with
representation from these agencies, promotesan
exchange of technol ogies devel oped to counter
threatsand improve both our security systems
and our ability to protect our facilities.

Congressional and Stakeholder
Consultations

DOE consultswith Congressfrequently as
Congressreviewsour programsduring theannua
authorization and appropriation process. Asa
result, DOE modifiesits performance measures
and strategiesto reflect direction provided in
authorization actsand funding providedin
appropriations. Inaddition, DOE modifiesits
measuresand strategiestoincorporateinput from
stakehol dersand from program eva uationsand
analysisasdiscussed in the next section.

Program Evaluation
and Analyses

Themissonfor DOE’ snational nuclear security
programsiscontained inthe Atomic Energy Act
of 1954, asamended, and Title 32 of the National
Defense Authorization Act for Fiscal Year 2000,
Public Law 106-65. Theobjectives,
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performance measures, and strategiesare strongly
influenced by anumber of internal and external
reviewsand reportsthat, collectively, providethe
Department’ s program managerswith appropriate
information to properly orient programsand
budgetsand maintain abalanced set of activities.

Nuclear Weapons Stock pile Stewar dship.
For nuclear wegpons stockpileactivities, the
performance measuresand strategiesare
embodied in the Sockpile Sewardship Plan.
They aredriven by requirements set by
Presidentia Decision Directivesand by the
technical activitiesand capabilitiesneeded for the
Annual Certification process. OnApril 5, 2000,
the Annud Certification Memorandumwas
transmitted to the President by the Secretariesof
Energy and Defense. Thisisthefourth
consecutiveyear inwhich the capabilitiesof the
Stockpile Stewardship Program have been used
to assessand inform the President that the
stockpileremainssafe, secure, and reliable, and
that no underground nuclear testingisrequired at
thistime.

DOE updatesthe Stockpile Sewardship Plan
annually and incorporatestheresultsintowork
plans. Inaddition, DOE hasrecently completed
itsNational Security Technology Roadmapping
of the Research and Devel opment Portfolio to
ensurethat thesuite of R& D programsisfully
supportiveof the Stockpile Stewardship
Program. Findly, anumber of internal and
externa evauationsand anaysesa so provided
information used to update program performance
measuresand strategies. They include:

M The Secretary’s 30-Day Review of the
Stockpile Stewardship Program
conducted in late 1999, concluded that
stockpile stewardshipisontrack, bothin
terms of specific science, surveillance,
and production accomplishments, and in
termsof developing aprogram
management structure that improvesthe
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processfor certifying the safety, security,
andreliability of the nuclear weapons
stockpile. The Review also found that
additional pressuressuch asincreased
security requirements, newly discovered
stockpileissues, and resource limitations
have collectively forced the program,
overall, to be“wound too tight” with too
little program flexibility or contingencies.

M Concernsover theloss of key personnel
within the DOE’ s nuclear weapons
complex ledto aCongressionally
directed report by the Commission on
Maintaining U.S. Nuclear Weapons
Expertise. Thereport offered 12
recommendationsto support the
recruitment and retention of scientific,
engineering, and technical personnel for
the nuclear weapons program.
Implementation of these
recommendationsisongoing. A
Congressionally-mandated follow-up
report entitled, Nuclear Skills Retention
Measures within the Department of
Defense and the Department of
Energy, will beissued by December
2000.

M Section 3158 of the Strom Thurmond
National Defense Authorization Act for
Fiscal Year 1999 (Public Law 105-261)
directed the Secretary of Energy to
develop clear and specific criteriafor
judging whether the science-based tools
that are being used by DOE are
performing inamanner that will provide
an adequate degree of certainty that the
stockpileissafeand reliable. Inmeeting
thiscommitment, DOE submitted areport
to Congressin June 2000, that included a
description of theinformation needed to
determine that the nuclear weapons
stockpileissafeand reliable, and the
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Extraction generator used to synthesize
radiopharmaceuticals. With funding from the
Initiatives for Proliferation Prevention programs,
Pacific Northwest National Laboratories and the
Khoplin Radium Institute partnered to develop the
methodology to synthesize *Tc radiopharma-
ceuticals, which are sold to hospitals in the St.
Petersburg, Russia, area. These products provide
treatment for over 12,000 patients.

relationship of the science-based toolsto
the collection of that information. As
directed by Section 3159, of Public Law
105-261, an independent panel was
established to examinethe certification
process aswell asthe criteriadevel oped
to comply with Section 3158.

Naval Reactors. For the Naval Reactors
program, the performance measuresand
srategiesreflect thelong-standing partnership
through which the Department of Energy provides
theU.S. Navy with naval nuclear propulsion
systems. Semi-annual reviewsof performance, in
additionto monthly financia and technica work
reviewswith thegovernment contractor routinely
evaluatethe progress of these efforts.

Nonproliferation Activities. Nonproliferation
and national security programswithinthe Office
of Defense Nuclear Nonproliferation benefit from
theadviceof theNonproliferation and National
Security Advisory Committeewhich reviewsits
activities. Inaddition, the MateriasProtection,
Control, and Accounting Program has been
examined by the National Research Council, the
Generd Accounting Office, and the Department’s
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Inspector General. Thesestudiesand other
information provided by the program’stechnical
survey team resulted inaprogrammeatic
reassessment in 1999. The Department’swork in
Russiaisalso subject to review by aspecia Task
Forceof the Secretary of Energy Advisory
Board.

For fisslematerialsdisposition effortswithinthe
Officeof Defense Nuclear Nonproliferation, the
performance measuresand strategiesreflect
Recordsof Decisionfrom environmentd reviews
aswell asatechnica baselinereviewed by
independent experts sel ected by the National
Academy of Sciences. Inaddition, asrequired
by Congress, DOE conducted an independent
project review of thethree planned U.S.
plutonium digpositionfacilities. Findly, theUnited
Statesand Russiarecently agreed to thetop-level
scheduleto dispose of their own plutonium. This
agreement will guide subsequent programmeatic
activitiesand provideameansto track those
activities

Resource Requirements

Cong gtent withthe Administration’ soutyear
budget projections, theactivitiesinthisbusness
line are expected to befunded at about $7 billion
eachyear. The Department will continueto
identify resourceswithin the 050 National
Defenseaccount (specifically the 053 subfunction,
Atomic Energy Defense Activities) to meet its
nationa nuclear security respongbilities. A stable
leve of funding continuesto beimportant to
assure appropriate planning and program
performance. The Stockpile Stewardship
Programwill requiresgnificant investmentsin
people, computing and modding capabilities,
experimenta facilities, andinfrastructureto
maintain the safety, security, and reliability of the
Nation’snuclear weapons.
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Fulfilling personnel resourcerequirementsremains
amgjor chalenge. To assure continuity of
Stockpile Stewardship, Nava Reactors, and
nonproliferation programs, DOE needsafocused
effort torecruit and retain key technical and
scientific personnd with the gppropriate skill mix.
In addition, unprecedented growthin
nonproliferation operationsin Russiarequiresthe
Department to strengthen and expand its
Moscow Office. Adeguate program management
and project oversight by Federal staff must be
ensured for thesehighly visbleand high-priority
programsin Russa
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NATIONAL NUCLEAR SECURITY GENERAL GOAL

Enhance national security through the military application of nuclear technology
and reduce the global danger from weapons of mass destruction.

DOE, through the National Nuclear Security Administration, is responsible for the military
application of nuclear technology. In the Department, this encompasses activities to
maintain the safety, security and reliability of the nuclear weapons stockpile and the
Naval Nuclear Propulsion Program. To reduce the global danger from weapons of mass
destruction, the Department provides expertise and develops capabilities to detect and
help to prevent the proliferation of materials, technology, and expertise related to nuclear,
chemical, and biological weapons. DOE is also responsible for eliminating the surplus
weapons-usable plutonium and highly enriched uranium of the United States and
assisting Russia in similar endeavors.
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OBJECTIVE NS1

Maintain and refurbish nuclear weapons in accordance with directed schedules to

sustain confidence in their safety, security, and reliability, indefinitely, under the
nuclear testing moratorium and arms reduction treaties.

Introduction

DOE pursuesabroad range of activitiesto

mai ntain the safety, security, and reliability of the
nuclear wegpons stockpilewithout nuclear testing.
Theefforts support the Nuclear Weapons
Sockpile Plan (NWSP) which isapproved by
the President on an annual basis. TheNWSPisa
six-year plan developedjointly by the Department
of Energy (DOE) and Department of Defense
(DaD). It specifiesthe exact quantitiesof nuclear
weapons, by warhead type and by year, for the
entirestockpile. Withinthe Stockpile
Stewardship Program, the specific set of activities
that entail work on stockpiled weaponsis
referred to as Directed Stockpile Work (DSW).
Itisthiscollection of activitiesthat enablesDOE
to achieve Objective NS1. DSW comprisesa
st of integrated activitiesthat involves DOE
through NNSA, thethree national |aboratories
(LosAlamos, LawrenceLivermore, and Sandia),
theNevada Test Site, and the production plants
(Pantex, Kansas City, Y-12, and Savannah
River) within the nuclear weaponscomplex. In
close coordination with DoD through the Nuclear
Wesapons Council, DOE plans, evaluates, and
schedul esthe work to be done on each weapon
system. The DSW program encompasses
surveillance, maintenance, design, and
manufacturing activitiesrequired tomaintain the
nuclear weapon stockpile and to conduct the
annual certification. Thedesignand
manufacturing activitiesincludework torefurbish
aging componentsin weaponsas part of the
StockpileLife Extension Program (SLEP).
Whereexisting processesand/or infrastructure
can not support DSW activities, Campaignshave
been initiated to devel op new capabilitiesto
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ensurethe continued safety, security and reliability
of thestockpile. DSW alsoincludes
dismantlement of nuclear weaponsremoved from
thestockpile.

The Objective’s Measures

DOE has established thefollowing performance
measures. These measures providethebasis
by which the Department will know that it has
achieved the objective or ismaking progress
towardit. These measureswill betranslated
into annual targetsfor performance plansand
budgetsfor the Department.

M Annually report to the President onthe
need or lack of need to resume
underground nuclear testing to certify the
safety, security, and reliability of the
nuclear weapons stockpile.

M Meet all annual weapons maintenance
and refurbishment schedul es devel oped
jointly by DOE and DaD.

M Meet annual schedulesfor the safeand
secure dismantlement of nuclear
warheads that have been removed from
the U.S. nuclear weapons stockpile.

The Objective’s Strategies

Thefollowing strategiesdescribetheway in
which the Department will work toward achieving
thisobjective. Theseactivitieswill betrandated
into annual budgetsand performance plansfor the

Department.
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M Conduct aprogram of Directed Stockpile
Work (DSW) that supportsthe Stockpile
Life Extension Program (SLEP) andis
integrated and linked to Campaigns (see
Objective NS2) and Infrastructure
(see Objective NS3).

M Complete surveillance, maintenance,
design, and manufacturing activities
necessary for the refurbishment and
certification of the stockpile asidentified
indirective schedules.

M Apply theimproved technologiesand
tools developed by the Campaignsto
achieve DSW performance measures.

Alterations and modifications to weapons systems,
M  Dismantlenuclear weaponsin asafeand such as the B61-11, help exercise critical design

and manufacturing skills at the DOE national

re manner. . .
Securemanner laboratories and production plants.
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OBJECTIVE NS2

Achieve the robust and vital scientific, engineering, and manufacturing capability that

is needed for current and future certification of the nuclear weapons stockpile and the
manufacture of nuclear weapon components under the nuclear testing moratorium.

Introduction

DOE ispursuing activitiesto achievethe scientific

capability that isneeded for certification of the
nuclear weapons stockpilein thenear and long
term, and the manufacture of nuclear weapon
componentsunder anucl ear testing moratorium.
TheseR& D efforts, whichinvolveclose
interactionwith DoD, are managed through a
seriesof 17 Campaigns. Eachisafocused
scientificand technica effort that hasdefinitive
milestones, specificwork plans, and specific
goals. Altogether, the Campaignscover three
important areas. scienceand computing, applied
science and engineering, and production
readiness.

The Objective’s Measures

DOE has established thefollowing performance
measures. These measuresprovidethebasisby
whichthe Department will know that it has
achieved the objective, or ismaking progress
towardit. These measureswill betranslated
into annual targetsfor performance plansand
budgetsfor the Department.

M Achievethe stated Campaign goalsand
the supporting mid-level milestonesin
accordance with the Stockpile
Stewardship Plan.

M  Develop increased-teraop computing
capability and perform three-dimensional
high-fidelity physicsand full-system
simulations of weapon performance and
safety by FY 2004.

M Develop a36-month capability to
respond to projected problems/needsin
the nuclear weapons stockpile.

M  Provideardiable sourceof tritium no
|ater than FY 2007.

Engineering analysis and environmental testing
provide vital information about the design of nuclear
weapons systems.
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The Objective’s Strategies

Thefollowing strategiesdescribetheway in
which the Department will work toward achieving
thisobjective. Theseactivitieswill betrandated
into annual budgets and performance plansfor the

Department.

M Conduct aseriesof scienceand
computing Campaigns pertaining to:
certification of primaries, secondaries,
and weapon engineering; materias
properties; advanced radiography;
weapon performancein hostile
environments; inertial confinement fusion
and ignition; and simulation and
computing.

M Conduct aseriesof applied science and
engineering Campaigns pertaining to:
advanced design and production
technologies; enhanced surveillance; and
enhanced surety.

M Conduct aseries of advanced readiness
campaigns pertaining to: pit and
secondary manufacturing; high explosives
manufacturing and weapon assembly/
disassembly; non-nuclear components;
and tritium production.
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OBJECTIVE NS3

Ensure the vitality and readiness of DOE’s national nuclear security enterprise.

Introduction

DOE must ensurethat it hasthe appropriate
workforce and physical infrastructureto meet the
nationa nuclear security goa now, andinthe
future. Theconstruction of new facilitiesand
maintenanceof exigting facilitiesisvitaly needed
to support other objectiveswithin the National
Nuclear Security BusinessLine. Workforce
issuesincludestaffing and training throughout
DOE snationa nuclear security enterprise,
including support contractors.

To attract and retain askilled workforceand to
obtain therequired funding for facilities, the
public’strustin DOE’ snational nuclear security
enterpriseisneeded. The Department must
manageitsnational nuclear security programsina
safe, secure, cost-effective, and environmental ly-
sound manne.

The Objective’s Measures

DOE has established thefollowing performance
measures. Thesemeasuresprovidethebasisby
whichthe Department will know that it has
achieved the objective, or ismaking progress
towardit. These measureswill betranslated
into annual targetsfor performance plansand
budgetsfor the Department.

M Ensurethe physical infrastructureand
facilitiesare operational, safe, secure, and
compliant, and that needed facilities
sustain their specified state of readiness
and capability to respond to emergencies.
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Ensureacapability to resume
underground nuclear testing withinthree
yearsof adecisiontodo so, in
accordance with the President’s nuclear
testing moratorium.

Ensuretheavailability of aworkforce
with thecritical skillsnecessary to meet
long-term mission requirements.

Maintain the DOE assetsthat support
secure transportation of nuclear weapons
and components.

Compl ete construction of the second arm
of the Dual-Axis Radiographic
Hydrodynamic Test Facility (DARHT) in
FY 2002; complete construction and
begin operation of the Tritium Extraction
Facility (TEF) in FY 2006; complete
construction of the Special Materials
Complex in FY 2007; and complete
construction of the National Ignition
Facility (NIF) in FY 2008 in accordance
with the cost rebaselining.

Achieve annual recurring cost savings
from separation of workersthat isat |east
threetimesthe cost of separation.

Support local community transition
activitiesthat will create or retain,
cumulatively, 20,000 to 25,000 new
private sector jobs.
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The Objective’s Strategies

Thefollowing strategiesdescribetheway in
which the Department will work toward achieving
thisobjective. Theseactivitieswill betrandated
into annual budgets and performance plansfor the
Department.

M Provide an appropriately-sized, cost-
effective, safe, secure, and
environmental ly-sound enterprisefor
national nuclear security programs.

M Maintain nuclear test readiness, in
accordancewith Presidential direction.

M Implement the recommendations of the
Commission on Maintaining U.S. Nuclear
Weapons Expertise, which are consistent
with commitmentsin thejoint DOE/DoD
Report on Nuclear Expertise Retention
Measures.

M Continuerestructuring, modernizing, and
implementing integrated safety and
security management throughout the
national nuclear security enterprise.

M Continuewith construction of new

facilitiessuchasthe DARHT, the TEF,
and the NIF, on schedule and on budget.

NATIONAL NUCLEAR SECURITY
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The national laboratories and production plants
have established advanced degree and post-
doctoral programs, as well as mentoring activities
designed to further educate the next generation of
stockpile stewards in nuclear weapons science.

The Dual-Axis Radiographic Hydrodynamic Test
Facility (DARHT) at Los Alamos National
Laboratory will examine the shape and size of an
imploding pit model from two different directions,
with greatly improved resolution.
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OBJECTIVE NS4

Reduce the global danger from the proliferation of weapons of mass

destruction (WMD).

DOE contributesto enhancing national security by
reducing the global danger fromweapons of mass

Introduction

destruction. The Department providespolicy

|eadership, technol ogy development, and program

implementationto:

M

M

Prevent the proliferation of WMD;
Detect WMD proliferation;
Monitor nuclear treaties and agreements,

Strengthen the nuclear nonproliferation
regime;

Counter WMD terrorism;
Improveinternational nuclear safety; and
Reduceinventoriesof U.S. and Russian

surplusweaponsfissilematerialsina
transparent and irreversible manner.

Toreducethegloba danger from proliferation,
DOE workswith many agencieswithintheU.S.
government, including the Department of State,
Department of Defense, Customs Service,
Justice, and USAID, thel AEA, theRussian

Federation, theNIS, nine countrieswith Russian-
designed nuclear reactor plants, USEC, Inc., and

the Tennessee Valley Authority. Therefore,
interagency collaboration and international
cooperationintheseeffortsarevitaly important
to the successof DOE'sactivitiesinthisarea
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The Objective’s Measures

DOE has established thefollowing performance
measures. These measures providethe basis
by which the Department will know that it has
achieved the objective, or ismaking progress
toward it. These measureswill betranslated
into annual targetsfor performance plansand
budgetsfor the Department.

M Provideleadership and technical support
tointeragency nonproliferation and arms
control effortsto strengthen the
international nonproliferationregime:

— Support preparationsfor implementation
of the Comprehensive Test Ban Treaty
(CTBT), and completion of both
negotiationsfor theFissleMaterias
Cutoff Treaty (FMCT) and agreements
for transparent dismantlement of nuclear
warheads by the end of 2005.

— Under theNuclear CitiesInitiativewith
Russi a, accel eratethe closure of two
Russian nuclear wegpons assembly/
disassembly facilities.

— Ingtall sustainable physical security and
accountancy upgradesto protect over
400 metric tons of weapons-usable
nuclear material inadequately securedin
morethan 300 buildingsat 80 Russian
sitesby 2010.
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— Consolidate Russian weapons-usable
nuclear materid into fewer buildingsat
fewer sitesand convert at least 20 metric
tonsof excesshighly enriched uranium
(HEU) tolow enriched uranium (LEU)
toreduceproliferationrisksand overal
security costs by 2015.

— Implement comprehensivereformsof
DOE export control practices by
2002.

Demonstrate technol ogiesto detect
WMD proliferationincluding:

— Conduct anintegrated operational
demonstration of biological agent
detectors and hazard prediction
models in an urban environment by
2002.

— Perform an airborne demonstration of
new technology for detecting WMD

Eliminate surplusU.S. plutoniumwithin
approximately 20 yearsby irradiatingit as
mixed oxide fuel and converting some of
the material to animmobilized form.

Implement abilateral agreement with
Russiato eliminate quantities of surplus
Russian plutoniuminrough parallel to
U.S. reductions.

Ensurethat the nonproliferation
objectivesof theHighly Enriched
Uranium Purchase Agreement are
achieved, including the primary objective
of the conversion and down blending of
500 metric tons of weapons grade
uranium derived from dismantled Russian
nuclear weapons, into low enriched
uranium over 20 years, i.e., by 2015.

The Objective’s Strategies

Thefollowing strategiesdescribetheway in
which the Department will work toward achieving
thisobjective. Theseactivitieswill betrandated
into annual budgets and performanceplansfor the

Department.

proliferation by 2005.

— Deéliver thefirst operational, next
generation, space-based, optical
nuclear explosion detector to the Air

Force by 2005. M Materials Protection, Control, and

Accounting:
M Improvethe safety of 66 reactorsat 21
Soviet-designed nuclear power plantsand
assist the nine countrieswith Russian-
designed nuclear reactor plantsto

— HelpRussatoingd| security upgrades
and consolidate currently unsecured
nuclear materid intofewer buildingsand

implement self-sustai ning nuclear safety Stes.
programsthat includeinternationally
accepted saf ety practices by 2006. — Expand cooperation with theRussian

Navy toincludedl nuclear materid of

M EliminatesurplusU.S. HEU within proliferation concern.

approximately 20 years primarily by

down-blending the material to LEU for — Ensuretheoperationa sustainability of

peaceful useasfuel for commercial installed material protection, control, and

reactors. acocounting (MPC&A) upgrades so that
they providelong-term, continuing
enhanced security.

NATIONAL NUCLEAR SECURITY 50




Srategic Plan (September 2000)

— HelpRussiato develop and support its
infrastructure responsiblefor nuclear
procedures, laws, inspectionsand
traning.

Arms Control and Nonproliferation:

— Aspartof Initiativesfor Proliferation
Prevention and the“Nuclear Cities
Initiative,” localy engageweapons
scientists, engineers, and techniciansin
peaceful projectsto prevent “brain
drain” and foster economic
divergfication.

— Completerdtification and implementation
of U.S. protocol for IAEA
“Strengthened Safeguards System” and
support U.S. respong bilitiesfor
declarationsand on-siteinspection at
DOE facilities.

— Conduct analysesand technology
development effortsfor transparency
activities(focusing on verified warhead

dismantl ement) tohelpensurethat Under the Nuclear Cities Initiative Program, a
nuclear reductionsaretransparent and scientist at the Avangard Electromechanical Plant
irreversble. in Sarov exhibits a kidney dialysis technology.

— Work with Russian Customsthroughthe
Second Lineof Defense programto
combet trafficking of illicit nuclear
materia acrossborder and control

points.

— Maintain corecompetency astechnical
expertsto U.S. government agencieson
nuclear export control initiatives.

Nuclear Cities Initiative Director Bill Desmond (2nd
from left), dedicating the Snezhinsk International
Development Center with Russian officials.
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M Nonproliferation and Verification R&D:

— Deveop and demonstrate technologies
needed to remotely detect theearly
stagesof aproliferate nation’snuclear

weapons program.

— Improvecapabilitiestolocate, identify,
and characterizenuclear explosions.

— Produceoperationd satellite-based
nuclear explos on monitoring sensor
sysems.

— Incooperation withtheRussan
Federation, develop capabilitiesto better
detect radiation signaturesfrom weapons
meaterid to prevent smugglingandto
increasethetransparency inweapons
dismantlement.

— ImprovetheU.S. capability to detect the
proliferation of chemica and biologica
agentsat an early stageand tominimize
the consequencesif chemical or
biologica agentsare used.

M International Nuclear Safety:

— Assst countriestoreducetherisksfrom
Soviet-designed nuclear power plants
andimplement salf-sustaining nuclear
safety improvement program capabl e of
reaching internationally accepted safety
practices.

— Implement projectsin theareas of
operationa safety, training and
simulators, safety assessments, andfire
safety, and other hardware upgrades.

— Promotenuclear safety culture

improvementsinternationaly by
providing strong leadershipin

NATIONAL NUCLEAR SECURITY
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internationa nuclear safety organizations
and centers.

— Work with other G-7 countriesto assist

inthe shut down of the Chornobyl plant,
to safely decommissionit, andto
stabilizetheunit 4 shelter at Chornobyl.

M U.S.HEU Disposition:

— Transfer quantitiesof surplusU.S. HEU

to USEC, Inc. and the Tennessee Valley
Authority tomakeLEU fud for
commercia reactors; and over time,
arrangefor disposition of additiona lots
of surplusHEU through down-blending
and commercial use.

M U.S. Plutonium Disposition

M

Implement the U.S. hybrid strategy for
plutonium dispositionin rough parale
with plutonium dispositionin Russia,
which includesthe design, construction,
and operation of three U.S. plutonium
dispostionfacilities:

— A pitdisassembly and conversonfacility

to convert surplusweapons plutoniumto
anunclassfied oxideformsuitablefor
disposition andinternational ingpection.

Animmobilizationfacility usngthecan-
in-canister gpproachtoimmobilize
surplus“non-pit” plutoniuminaceramic
material, that isthen surrounded with
vitrified high-level radioactivewaste.

A MOX fud fabricationfacility to
convert oxidemateria intoaMOX fud;
andirradiatetheMOX fuel inexisting,
domestic, commercia reactors.
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Russian Plutonium Disposition:

— Cooperatewith Russiain conducting
testsand demonstrationsof plutonium
dispositiontechnologies,

— Paticipatein U.S. government effortsto
implement the provisonsof thebilatera
agreement with Russiafor thedisposition
of surplusweapons plutonium.

— AssstinU.S. effortsto secure
international financing to support
plutoniumdispositioninRussa

— Develop advanced reactor technol ogy.

— Accederateeffortsunder the Expanded
Threat Reduction Initiative.

— Initiateand assstinthedesign of
plutonium digpositionfacilitiestobe
constructed in Russia.

Russian HEU Transparency
I mplementation:

— Monitor the contracted quantity of HEU
from dismantled Russian nuclear
weapons, (currently 30 metric tons per
year, blended downto LEU) to USEC,
Inc., whichispurchasingthemateria
pursuant to the February, 1993
Agreement between the United States
and the Russian Federation.

— Conduct specia monitoring inspections
inRussaand maintain permanent
presence officesin Russiato be assured
that the LEU being purchased by USEC,
Inc. derivesfrom HEU removed from
dismantled nuclear weapons.
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OBJECTIVE NS5

Provide the U.S. Navy with safe, militarily effective nuclear propulsion plants, and

ensure their continued safe and reliable operation.

Introduction

Thisobjectiveencompassesdl Naval nuclear
propulsionwork, beginning with technology
devel opment, continuing through reactor
operation and, ultimately, reactor plant disposal.
Through Naval Reactors, ajoint DOE/Navy
program, the Department isensuring the safe
operation of thereactor plantsin operating
nuclear powered submarinesand aircraft carriers
comprising 40 percent of theNavy’smajor
combatants, andisfulfillingtheNavy’s
requirementsfor new reactorsto meet evolving
national defensedemands. Thelongterm

devel opment work accomplished under this
objective ensuresnuclear propulsion technology
provides optionsto maintain and upgrade current
capabilities, aswell asmeet futurethreatsto U.S.
Security.

The Objective’s Measures

DOE has established the following performance
measures. These measures providethebasis
by which the Department will know that it has
achieved the objective, or ismaking progress
toward it. These measureswill betranslated
into annual targetsfor performance plansand
budgetsfor the Department.

M  Ensurethe safety, performance, reliability,
and servicelife of operating reactors.

M Develop new technol ogies, methods, and
material sto support reactor plant design,
including the next-generation submarine
reactor, which will be complete by

NATIONAL NUCLEAR SECURITY

FY 2004, and initiate detailed design
effortson areactor plant for the next
generation aircraft carrier, CVNX,
construction of which will beginin 2006
and be complete by 2013.

M Maintain outstanding environmental
performance—ensure no personnel
exceed Federal limitsfor radiation
exposure and no significant findingsresult
from environmental inspectionsby State
and Federal regulators.

The Objective’s Strategies

Thefollowing strategiesdescribetheway in
which the Department will work toward achieving
thisobjective. Theseactivitieswill betrandated
into annual budgetsand performanceplansfor the

Department.

M Conduct planned devel opment, testing,
examination, and eval uation of nuclear

USS ENTERPRISE (CVN 65) Salutes Naval
Reactors — 50 Years of Excellence. (1998 photo)
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fuel systems, materials, and manufacturing
and inspection methodsto ensure that
Naval nuclear reactor plantsare ableto
meet Navy goalsfor extended warship
operation.

Complete scheduled design, analysis, and
testing of reactor plant componentsand
systems, including performanceanalysis
to ensure the operational safety and
reliability of reactor plantsfor usein
Navy nuclear powered warships.

Accomplish planned core and reactor
component/system design and technol ogy
development effortsto support the
Navy’sacoustic requirements.

In support of the Program’sand
Department’senvironmental cleanup
goals, safely and responsibly inactivate
the land-based, prototype Naval nuclear
reactor plantsthat have been shut down.

Maintain autilization factor of at least 90
percent for test reactor plantsto ensure
their availability for planned tests of
cores, components, systems, materials,
and operating proceduresand for
scheduled training; and providefor

devel opment of servicing equipment to
help ensure reactor safety and reliability.

Maintain outstanding environmental
performancethrough radiological,
environmental, and saf ety monitoring and
cleanup of Naval Reactorsfacilities.
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The Windsor Site in Connecticut—from operational
site to greenfield.
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Introduction

DOE must ensurethat itsnuclear materials,
facilities, and information assetsare secure.
Successinthisobjectiverequiresthe Department
to havein place effective safeguardsand security
policies, vigilantimplementation of those polices,
and watchful oversight. Thesafeguardsand
security-related functionsof the Department
includephysical security, cyber security, and
emergency management. The Department’s
effortsincludework with classfication and
declassification agencies(DoD, Defense Threat
Reduction Agency, CIA, and State) aswell as
theemergency response agenciesof the Federal
government (NRC, FEMA, EPA, FBI, ATF, and
the Public Health Service).

The Objective’s Measures

DOE has established thefollowing
performance measures. These measures
provide the basis by which the Department will
know that it has achieved the objective, or is
making progresstoward it. These measures
will betrandated into annual targetsfor
performance plans and budgetsfor the
Department.

M Prevent thetheft or unauthorized |oss of
nuclear weapons, nuclear weapon
components, special nuclear materialsas
well asclassified and unclassified
information and assets.

M Reduce DOE sitevulnerability and risk

and national energy emergency
vulnerahilities.

NATIONAL NUCLEAR SECURITY

Objective NS6
Ensure that the Department’s nuclear weapons, materials, facilities, and information
assets are secure through effective safeguards and security policy, implementation,
and oversight.
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M Consolidate DOE safeguards and security
coststo facilitateimprovementsin
planning, management, direction,
tracking, and monitoring of the safeguards
and security program.

The Objective’s Strategies

Thefollowing strategiesdescribetheway in
which the Department will work toward achieving
thisobjective. Theseactivitieswill betrandated
into annual budgetsand performance plansfor the

Department.

M Develop and implement plansand policies
to enhance security.

M Develop and implement cost-effective
technical solutionsto protect DOE’s
critical assets, whichincludenuclear
weaponsin DOE custody, nuclear
weapon components, special nuclear
materials, classified information, and
DOE facilities. Design and develop
national energy-sector technical
methodol ogies to enhance the protection
of the sector’scritical infrastructure
assets, for example, addressing stability,
countermeasures, and inter-sector
interdependencies. Implement the Cyber/
Computer Security Program Plan.

M Maintaininventory control of plutonium
(Pu), highly enriched uranium (HEU), and
waste.

m  Effectively maintaininformationonvisits
and assignmentsby foreign nationalsto
DOE Federal and contractor sites.
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Audit documentsdeclassified by DOE
and other agenciesto ensure that nuclear
weapon design information isnot
inadvertently released, and review DOE
information to classify that which warrants
protectionintheinterest of national
security and declassify that which does
not warrant such protection.

Reduce DOE facilities’ vulnerability to
chemical and biological threatsthrough
sensor development and chemical
protective equipment.

Demonstrate improvement of a
comprehens ve emergency management
systemwhosefunctionisto ensure
effective Departmental responseto all
DOE emergencies. Maintain robust
emergency response assetsin accordance
with Presidential Decision Directives, the
Atomic Energy Act, Executive Orders,
and Federal emergency plans.

Conduct safeguards and security
evaluationsat 20 major sitesand perform
continuous cyber security inspectionsand
no-noticereviewsat 14 major
Departmental sitesto providean
independent assessment of the status of
safeguards and security programsfor the
Secretary and to establish abaseline of
findings.

Perform regular assessments of
emergency management programsat
DOE sites.

Strengthen the ability to manage
safeguards and security asan activity that
hasaspecifically identified budget and
the ability to enhance awareness of
safeguards and security issuesthroughout
the NNSA and the DOE complex.
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Linkage to Budget Structure

TheNationa Nuclear Security generd god is
supported by seven objectives. Each objectiveis
being pursued through long-term strategies.
DOE’sBudget Decision Unitsfundwork in
pursuit of thoselong-term strategies. Theannual
performance measures are discussed with the
Decisgon Unitsinthe Annua Performance Plan,
whichissubmitted with the budget for each fiscal

year. Thefollowing chart showsthereationship
between Decision Unitsand objectives.
However, the consolidation of funding for
safeguards and security (Objective NS6) has not
been completed. Therefore, for FY 2001 many
programsfund these efforts.

National Nuclear Security Goal:

Enhance national security through the
military application of nuclear technology
and reduce the global danger from
weapons of mass destruction.

I
NS3: Ensure
Enterprise Vitality
and Readiness

NS1: Maintain
Stockpile Confidence

NS5: Provide Naval
Nuclear Propulsion

Naval
Reactors (NR)

Directed Stockpile Work Infrastructure
(DP) (DP)
Campaigns Worker & Community
(DP) Transition (WT)

NS2: Achieve
Science-Based
Stockpile Stewardship

NS4: Reduce Danger
from Weapons of
Mass Destruction

NS6: Ensure
Nuclear Security

Campaigns
(DP)

NATIONAL NUCLEAR SECURITY

Arms Control &
Nonproliferation (NN)

Nonproliferation
R&D (NN)

| Nuclear Safety (NN)

International

HEU Transparency
Implementation (NN)

Fissile Materials
Disposition (NN)
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Security and Emergency
Operations (SO)

Intelligence
(IN)

Counterintelligence
(CN)

Independent Oversight &

| Performance Assurance (OA)

NNSA Programs
(DP, NN, NR)
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ENVIRONMENTAL
QUALITY BUSINESS LINE

The Department of Energy iscommitted to
honoring the government’sobligationto clean up
itssitesacrossthe country that supported the
Nation’sproduction and testing of nuclear
weapons,; to dispose of spent nuclear fuel from
civilian nuclear power plants; to dispose of
Department-owned spent nuclear fud and high-
level radioactive wastes, and to protect human
hedlth and the environment.

During the Cold War, the nuclear weapons
complex generated large amounts of waste, which
pose unique problems. Thereexist vast volumes
of contaminated soil and water, radiologica
hazardsfrom specia nuclear material, and alarge
number of contaminated buildingsand structures.
Key statisticsillustrate the magnitude of cleanup
activities. DOEischdlengedto:

M Remediate 1.7 trillion galonsof
contaminated ground water, an amount
equal to about four timesthedaily U.S.
water consumption.

M Remediate40 million cubic metersof
contaminated soil and debris, enough tofill
about 17 professional sportsstadiums,

M Safely storeand guard morethan 18 metric
tonsof U.S. surplusweapons plutonium,
enough for thousands of nuclear wespons.

M Manageover 2,000 tonsof intensely
radioactive spent nuclear fuel, some of
whichiscorroding.

M Store, treat, and dispose of radioactiveand
hazardouswaste, including over 160,000
cubic metersthat are currently in storage
and over 100 milliongallonsof liquid, high-
level radioactivewaste.
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M Deactivate and/or decommission about
4,000 facilitiesthat are no longer needed to
support active DOE missions.

M Implement important nuclear non-
proliferation programsfor accepting and
safely managing spent nuclear fuel from
foreignresearchreactorsthat contain
wegpons-usablehighly enriched uranium.

M Providelong-term careand monitor (i.e.,
providestewardship) for potentially
hundredsof yearsfollowing cleanup.

The Department isresponsiblefor the cleanup of
113 geographic siteslocated in 30 statesand one
territory. A geographicsiteisanareaof land or
seriesof buildingswhere cleanup work istobe
done. Sitesrangeinsizefromassmall asa
football field to larger than the state of Rhode
Idand. Altogether, these sitesencompassan area
of over two million acres—equal tothesize of
Rhode |9 and and Delaware combined. Despite
thecomplexity and size of the challenge, DOE has
made substantial progressover the past decadein
cleaning up the nuclear weagponscomplex. Atthe
beginning of FY 2000, the Department had
finished active cleanup at 69 of the 113
geographic sites, leaving 44 to be compl eted.

This Drum Mountain scrap pile, now cleared, was
more than two stories high, at the Paducah
Gaseous Diffusion Plant in Kentucky. There were
approximately 2,000 tons of empty crushed drums,
which previously contained UF, (Uranium
Tetrafluoride).
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DOE’sgoal isto completecleanup at an
additiona 22 geographic sitesby theend of

FY 2006, increasing thetotal completed to 91 out
of 113. Atthesitesremaining after 2006, which
includesour largest sites, DOE will continue
treatment for theremaining “legacy” waste
streams, and managelegacy nuclear materias
(including nuclear materid stabilizationand
disposition). To protect human healthand the
environment, the Department will implement long-
term stewardship activitiesafter activecleanupis
completed at thesites.

The production of nuclear weaponshas|eft asa
legacy approximately 100 milliongalonsof high-
level wasteinliquid and dudge/durry forms. The
wasteisstored in underground tanksin
Washington, South Carolina, and Idaho. By
2035, the United Stateswill aso have

accumul ated over 63,000 metric tonsof spent
nuclear fuel from commercial reactors, over
2,400 metric tonsfrom reactorsthat produced
material for nuclear weaponsand research
reactors, and approximately 65 metric tonsfrom
theNavy’snuclear powered ships. The spent fuel

ENVIRONMENTAL QUALITY
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Weldon Spring Site in Missouri is scheduled to be
completed in 2002.
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from commercia nuclear power reactorsis
currently stored at reactor sitesin 33 Statesat 72
power plantsand onecommercial storagesite.
Furthermore, some 700,000 metric tons of
depleted uranium hexafluoride arethelegacy of
production of boththecivilianand military fuels.

Geologicdisposa isthenationa strategy for the
ultimatedisposition of thisspent fuel and high-
level radioactivewaste. Geological disposa is
asoatechnical foundationfor our international
stance on nuclear nonproliferation and it provides
aviablepath forward for managing other

material ssuch asexcessfisslemateria sfrom
weapons production.

The Department isworking to characterize Yucca
Mountain, Nevada, to determineitssuitability asa
geologicrepository sitefor thesewastes. In
1998, DOE completed aviability assessment that
drew on 15 yearsof study. Thisassessment
concluded that work should proceed toward a
decision on whether to recommend the siteto the
President. A draft environmental impact
statement was published for public commentin
1999. If thesiteisrecommended for
development astherepository, the Department
will submit afind environmentd impact satement
to accompany thesiterecommendation.

Under current schedules, DOE will completein
2001, thework to support a Secretarial decision
onwhether torecommend thesiteto the
President. Thisdecisionwill consder theviews
of the State of Nevada, affected Indian tribes,
and the Nuclear Regulatory Commission, as
required by the Nuclear Waste Policy Act. If the
President in turn, recommendsthestetothe
Congressand Congressaffirmsthe President’s
recommendation, the Department thenwould
submit alicenseapplicationtothe NRC for
construction authorization. Under current plans,
acceptance of spent nuclear fuel and high-level
radioactivewastes at the repository would begin
by FY 2010.
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DOE-managed nuclear materials destined for
disposal in a geologic repository.

Situation Analysis

Our gtrategic plansfor the Environmental Quality
BusinessLinedraw oninformationinthe Satus
Report on Pathsto Closure, whichwas
published in March 2000 (DOE/EM-0526). This
statusreport updates earlier life-cyclecost and
schedule estimatesfor compl eting cleanup that
werereported in Accelerating Cleanup: Paths
to Closure (DOE/EM-0362).

DOE useslife-cycleplanning (seethecited
reports) to devel op acomprehensive picture of
the cost, schedule, and scope of completing the
environmenta cleanup misson. Indevelopingthe
projectionsfor the cost, scheduleand scope,
DOE plansitswork inamanner that placesahigh
priority onensuring asafeworkplace, minimizing
risk to public hedlth and the environment, and
maintaining compliancewithal applicable
regulatory requirements.

Life-cycleplanningisessential to DOE's
approach to project management. Aspart of the
planning process, each DOE sitedevel oped
detailed project baselinesthat definethe cost,
overdl cleanup requirements, specific cleanup
milestones, and critical interactionsbetween
projectsover time. Thedetailed project baselines

ENVIRONMENTAL QUALITY
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werethen organized into morethan 400 discrete
projects complex-wide [known as Project
Basdine Summaries(PBSs)]. Each PBS
providesinformation on scope, technical
approach, schedule, cost, regulatory drivers, and
performancemetrics. ThesePBSsformthebasis
for thesummary-level goa and the cleanup
objectiveincludedinthis Strategic Plan.

Thisplanfor the Environmenta Qudity Business
Lineshould beviewed asastepinan ongoing
planning processthat will continueto evolvein
responseto stakeholder comments, programmetic
decisions, changing circumstances, and future
budgets. TheDepartment must maintain public
trust and confidence to movethe cleanup
programforward. DOE hasasked the publicto
helpintheformulation of along-term approachto
cleaning up theweaponscomplex. DOE
incorporates suggestionsfrom stakeholdersin
order toimproveoveral sitestrategiesaswell as
end states, compliance, integration, cleanup
priorities, and recordsof decisionfor specific
projects.

The processof characterizing the YuccaMountain
stehasbeen far moretime-consuming than that
envisioned when the Civilian Radioactive Waste
Management Program was established in 1983.
DOE hashad to respond to diversetechnical,
oversight, operational, budgetary, regulatory, and
political chalengesthat have evolved over time.
Currently, the Department isengagedinlitigation
over itsinability to begin accepting waste by
January 31, 1998, asoriginadly envisonedinthe
Nuclear Waste Policy Act of 1982. In addition,
the schedule of the programwill ultimately depend
ontheleve of funding that isappropriated each
year by Congress.

ENVIRONMENTAL QUALITY

62

Key External Factors

A number of external factorshavethe potentia to
influencethe outcome of environmental programs
withinDOE. Theseinclude:

Regulatory Requirements. Environmental
lawsand regulationsand Federd Facility
Compliance Agreementsdrivethe Department’s
cleanup decisons.

The Environmental Protection Agency (EPA)isin
theprocessof developing new, Site-specific
radiation protection standardsfor Yucca
Mountain. Concurrently, theNRC andthe
Department of Energy have been updating their
respectiveimplementing regulations. A new site-
specific revision of the Department of Energy’s
siting guidelines (10 CFR 963) wasissued for
public comment inthe Federal Register in 1999.
The Department intendsto usethese new
repository siting guidelinesastheplanning basis
for the next statutory milestone, the Secretary’s
decisiononsiterecommendation. TheNRC will
amend itsproposed rulewhen the EPA issuesits
final standards.

Cleanup Standards/End States. Theend
statesfor the cleanup effortsare not fully defined
at many sites. Theextent of cleanupthatis
required greatly affectsthe cost, schedule, and
scope of needed activitiesat DOE’s contaminated
sites. Decisionsregarding cleanup levelsmust
consider theavailability of cost-effective
technologies, the potential health risk to workers
and other populations, and the possibilities of
collateral ecological damage. Land-useand
cleanup strategiesareinextricably linked. The
proposed usefor theland (i.e., residential,
industrial, or restricted) affectstheamount and
typeof cleanup. Inturn, therange of possible
land usesisdetermined, in part, by thefeasibility
of cleanup and by requisitelong-term stewardship
activities. Ineach case, DOE will decideabout
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theend state of asiteonly after consultationswith
other representativesof the Administration,
Congress, affected Tribal Nations, representatives
of regulatory agencies, Stateand local authorities,
and other stakeholders.

Uncertain Work Scope. Uncertaintiesare
inherent intheenvironmental cleanup program
dueto the complexity and nature of thework.
Thereareuncertaintiesin our knowledge of the
typesof contaminants, their extent, and
concentrations, and thelevel of uncertainty differs
fromdtetosite. At somesites, theprecisenature
and quantity of wasteand materiasisdtill
unknown and suitabl e cleanup technol ogieshave
not yet beenidentified. Work scope projections
addresslong periodsof time, and that adds
uncertainty. At severa sitesthecleanupmission
will continue another 40to 50 years. Future
program scope may aso increaseduetothe
transfer of additiond facilitiesand/or Sites, further
impacting theuncertainty of out-year work scope
and schedules.

The Dual Arm Platform was used for a variety of
decontamination and decommissioning tasks at the
Argonne National Laboratory’s CP-5 reactor facility
in lllinois. This technology significantly reduces
worker exposure and improves efficiency by either
allowing personnel to perform D&D operations
remotely or as a fully functional robot.
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Availability of Technological Solutions. The
devel opment and deployment of innovative
technologieswill hel pto meet nationa needsfor
regulatory compliance, lower life-cyclecosts, and
reduced risk to the environment and public health.
Suitable cleanup technologiesdo not aways
currently exist, making it difficult to estimate
cleanup scope and the associated costs.

Interagency Crosscutting
Coordination

In order to succeed in achieving our
environmental quality objectives, DOE has

devel oped working rel ationshipswith anumber of
Federd agencies, Stateand local governments,
Tribal Nations, privateindustry and Congress.
The Department closely coordinatesitsplanning
effortswith these stakehol ders. We negotiate and
sgnenvironmental complianceand cleanup
agreementswith the Environmental Protection
Agency (EPA) and Stateregulatory agencies, as
appropriate. We negotiate key parameters, such
asrequired cleanup levels, with the appropriate
regulatorsand stakeholdersfor each site.

DOE conductsfrequent meetingswith State,
tribal, and stakeholder groupsto discussdisposa
optionsfor mixed low-leve radioactivewaste
(MLLW) and low-leve radioactivewaste (LLW)
prior tomaking fina decisionsregarding
disposition. Many of theingtitutional controlsthat
will berequired must be maintained and enforced
by local governments.

With respect to the Civilian Radioactive Waste
Management Program, the Department is
engaged in continued forma andinformal
interactionswith the Nuclear Regulatory
Commission, EPA, and the Nuclear Waste
Technical Review Board. Inaddition, the
programinteractswith the State of Nevadaand
local communitieswithinthe Stateon technical,
policy, and operational issues.
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Congressional and Stakeholder
Consultations

In order to ensurethat itsenvironmental programs
will be successful, DOE worksto incorporatethe
divergent viewsof al concerned stakeholders.
They include States, other government agencies,
Congress, locd citizens, environmenta groups,
other interest groups, membersof academic
ingtitutions, various DOE offices, regul ators, and
Tribal Nations. All stakeholdersmust become
true partnersfor cleanup to be conducted inthe
safest, most efficient, and most cost-effective
manner possible. Each DOE Field Officehas
specific pointsof contact for public participation;
someaso haveliaisonsfor budget and tribal
issues. Stakeholdersare called uponto helpwith
the establishment of goalsand strategies, and they
areafforded opportunitiesto provideinput during
the applicable document review and comment
processes.

Similarly, inimplementing theNuclear Waste
Policy Act, DOE maintainsboth formal and
informal relationshipswith Federd regulatory
agencies, Congress, the State of Nevada,
affected unitsof local government, and diverse
program stakehol dersincluding environmental
groups, technical and professional organizations,
policy groups, eectric utilities, and Tribal Nations.
Each program milestone presents opportunities
for public participation and consultation, and
many key program actionsare subject tothe
forma public comment process.

Inaddition, DOE workswith the Defense
Nuclear Facilities Safety Board (DNFSB) to
implement recommendationsregarding nuclear
health and safety at the Department’ sdefense
nuclear facilities. DOE solicitsadviceand
guidancefromthe Environmental Management
Advisory Board (EMAB) onawidevariety of
topicsrelating to the management of the
environmental cleanup program. TheEMAB'’s
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membership consistsof Stateand local
government representatives, technica experts,
and stakeholders. The Department also solicits
advicefrom Site Specific Advisory Boardsthat
have been established for 11 sites. TheseBoards
provide consensus advice and recommendations
to the Department’ senvironmental restoration and
waste management activities.

Program Evaluation
and Analyses

A program evaluation processisessential in order
to sustain continuous progressin Environmental
Quadlity BusinessLineactivities. DOE continualy
evaluatesits programsand adjuststhem as
needed. The Department monitorsitscomplex-
wide performance measuresand reportson them
onanannua basis. Theevauation processis
focused on the period through 2006, for which
thereisawell-defined context for addressing
cleanup challenges. Supportinginformationon
the cost, schedule, and scopeislessdetailed
further into thefuture. Beyond 2006, the
edimatesareat aplanninglevel, and they are
based on assumptionsthat are more uncertain
becausethey pertain to time periodsbeyond the
foreseeablefuture. A life-cycleperspectiveis
considered; however, the emphasisison the near-
term through 2006—atimeframewithamuch
clearer context for addressing cleanup challenges.

The performance measuresfor DOE’s
environmental cleanup activities are aggregated
by project tothesitelevel, to the Operations/
Field Officeleve, andto atotal programlevel, as
applicable. Ateachlevel, performance measures
aretracked, evaluated, and interpreted to
determineareasrequiringimprovement. The
Operationsand Field Officeshave contract
management practicesin placeto eval uate,
review, and hold contractorsto high performance
standards. The Department eva uates progress
and resultsagaingt its objectives and performance
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measuregoal sduring monthly and quarterly
reviews.

Statutory externd reviewsof thecivilian
radioactive waste program are conducted by the
Nuclear Waste Technica Review Board
(NWTRB). TheOfficeof Civilian Radioactive
Waste Management a so conductsin-depth
reviewsof program activities, schedules, and
expendituresevery two months.

Resource Requirements

DOE will achieveitsgoasand objectivesonly if it
hasadeguatefinancia, human, infrastructure,
technical, andinformation resources. In
developing thisPlan, the Department madethe
followingassumptions:

M Uncertaintiesareinherentinthe
environmental cleanup program duetothe
complexity and nature of thework.
Resource requirementsand completion
scheduleswill be updated aswerealize new
opportunitiesand/or encounter new
chdlenges.

M Information resourcesfor environmental
cleanup will be based on therequirements
establishedfor thelntegrated Planning
Accountability and Budgeting System
(IPABS).

M Scienceand technology investmentswill
bring about significant reductionsinrisk,
cost, and schedulefor completion of the
cleanup misson. Theseinvesmentswill
providethe scientific foundation and the
new technol ogiesand approachesthat will
be needed.
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A highly skilled workforce, both at
Headquartersand the Field, currently
exists. However, theworkforce needsto
be supplemented with technical program
and project managerswith experiencein
project management and project
sequencing. Thereisanadditional need for
expertsthat can effectively evauatelarge-
scale congtruction and remediation
projects—their technical approaches,
project scope, and consistency and trends
acrossthe complex.
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ENVIRONMENTAL QUALITY GENERAL GOAL

Aggressively clean up the environmental legacy of nuclear weapons and
civilian nuclear research and development programs at the Department’s
remaining sites, safely manage nuclear materials and spent nuclear fuel,
and permanently dispose of the Nation’s radioactive wastes.

This Environmental Quality goal is supported by three objectives that are closely
aligned with the Department’s budget structure. The first objective is to cleanup
sites that were involved in nuclear weapons production. The second objective is to
dispose of spent nuclear fuel and high-level radioactive wastes, and the third
objective is to manage waste generated from the uranium enrichment process used
to support the nuclear weapons complex and the civilian nuclear power industry.

ENVIRONMENTAL QUALITY 66




Srategic Plan (September 2000)

Introduction

Tomeet thisobjective, DOE will continueto
implement itssiteclosureinitiative that was started
in 1997 and continueto improvethe management
of itsenvironmental programs. The Department
will accelerate cleanup in order to closeasmany
sitesor portionsof sitesas possible by 2006 and
reducelife-cyclecostsat those siteswhere
cleanup activitiescontinue. DOE plansto achieve
thisobjectivein amanner consstent withits
operating principlesof ensuringworker safety,
reducing risksto public heath and the
environment, meeting regul atory compliance
commitments, and incorporating theviewsof the
public.

Despitethe complexity and sizeof thetask, DOE
hasmade substantial progress—at the start of

FY 2000, activecleanupisfinished at 69 of the
113 geographic Sitelocations. By completing Site
cleanup more quickly, DOE reducesthelength of
timeit must bear thefixed costsassociated with
maintaining theinfrastructure of asite(amajor
component of DOE’soverall costs). Hence, the
Department intendsto complete asmuch cleanup
aspossi ble by 2006, which reduces significantly
life-cyclecosts.

Evenafter completing cleanup, DOE will maintain
apresenceat most sitesto monitor, maintain and
provideinformation on the contained residual
contamination. Theseactivitiesaredesignedto
maintainlong-term protection of human hedthand
theenvironment. Suchlong-term stewardship will
includepassiveor activeingtitutiona controlsand,

OBJECTIVE EQ1

Safely and expeditiously clean up sites across the country where DOE conducted
nuclear weapons research, production, and testing, or where DOE
conducted nuclear energy and basic science research. After completion of cleanup,
continue stewardship activities to ensure that human health and the environment
are protected.

often, treatment of groundwater over along
period of time. Theextent of long-term
stewardship required at asitewill depend onthe
end statereached at that particular site. Each
ste’'send state will be determined after
consultation among DOE and other
representativesof the Administration, Congress,
Tribal Nations, representativesof regulatory
agencies, Stateand local authorities,
representatives of non-governmental
organizations, and thegenerd public.

\ o .:,.;.r.-'

Waste Isolation Pilot Plant in New Mexico received
the first waste shipment on March 26,1999 at 4 a.m.
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The Objective’s Measure

The completion of cleanup work at geographic
sitesisthekey measure of successfor this
objective. Nevertheless, Stecleanupisavery
complex task, generdly involving numerous
activitiesover many years. To ensure continuous
progress acrossthe complex, the Department
monitorsand annually reportsperformance
results. Someof thetypesof measuresare:
volume of wastetreated and disposed, number of
release site cleanups completed and facilities
decommissioned, quantity of nuclear materia
stabilized, quantity of spent nuclear fuel movedto
dry storage and prepared and shipped for
consolidation, and number and type of innovative
technol ogiesdeployed.

M Completecleanup of anadditiona 22
geographic sitesby theend of FY 2006,
increasing thetotal completed to 91 out
of 113.

The Objective’s Strategies

Thefollowing strategiesdescribetheway in
which the Department will work toward achieving
thisobjective. Instriving to meet thisobjective,
protecting the health and safety of our workers,
thepublic, and theenvironmentisthe
Department’stop priority. Theseactivitieswill be
trandated into annua budgetsand performance
plansfor the Department.

v Completecleanup activitiesand closeas
many sitesaspossible by 2006, and
provide continuing stewardship at those
Stes.

M Withregardto DOE sitesthat have
enduring missions, completecleanup
activitiesat asmany of them aspossible
by 2006.
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M Makesubstantial cleanup progressat those
sitesthat will not be compl eted by 2006,
whichincludetheHanford Sitein
Washington, the Savannah River Sitein
South Carolina, the Oak Ridge Reservation
in Tennessee, and the ldaho National
Engineering and Environmenta L aboratory
inldaho.

M Continueto advance scienceand
technology inorder to solvecurrently
intractable cleanup problems.

M  Continueto: improve project management
approachesand practices, implement an
accel erated Site closureand completion
initiative; recognizethat the Department’s
cleanup program and its stakeholdersneed
to explore new waysto addresslarge
complex projects, define, refine, and
implement long-term sewardship
requirements; and conduct pollution
preventionactivities.

Mok Gims Misters & Poured lsts Canixims
E S it S D o A daal Ky el il Trsim

Molten glass mixture of high-level waste is vitrified at
the Defense Waste Processing Facility (DWPF),
Savannah River Site. Shown is the DWPF Melt Cell.
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OBJECTIVE EQ2

Complete the characterization of the Yucca Mountain site and, assuming it is
determined suitable as a repository and the President and Congress approve,
obtain requisite licenses, construct and, in FY 2010, begin acceptance of spent

nuclear fuel and high-level radioactive wastes at the repository.

Introduction

TheNuclear Waste Policy Act (NWPA), enacted
by Congressin 1982 and amended in 1987,
established aprocessfor the development of a
geologicrepository for thedisposal of spent
nuclear fud and high-level radioactivewaste at
YuccaMountain, Nevada. Theprocessrequires
that the Secretary of Energy:

M Undertakesite characterization activitiesat
YuccaM ountain to gather information and
datarequiredto evaluatethesite.

M Preparean environmenta impact statement
(EIS).

M Decidewhether to recommend approval of
the devel opment of ageologic repository at
YuccaMountainto the President.

If the President recommends approval of thesite
to Congress, and if thesite designation takes
effect, the Department will submit alicense
applicationfor repository constructiontothe
Nuclear Regulatory Commission. If congtruction
isauthorized, repository constructionwill begin
and, under current schedules, acceptance of
wastes at therepository will commence by

FY 2010.

Based on elghteen yearsof detailed scientific
study and characterization of the YuccaMountain
Site, asiterecommendation consideration report
iscurrently being prepared for the Secretary.

The performance measuresand strategies
described below outline the Department’ s plan
of work over the time period of this Strategic
Plan.

L ki L
Cross-drift tunnel in Exploratory Studies Facility at
Yucca Mountain, Nevada.

ENVIRONMENTAL QUALITY
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The Objective’s Measures

DOE hasestablished thefollowing performance
measures. These measures providethebasisby
whichthe Department will know that it has
achieved the objective, or ismaking progress
towardit. These measureswill betranslated
into annual targetsfor performance plansand
budgetsfor the Department.

M Prepare and determinewhether to submit a
siterecommendationtothe Presdentin
FY 2001.

M InFY 2002, develop alicense application
for congtruction authorization by the
Nuclear Regulatory Commission.

M InFY 2005, commence major procurement
activitiesfor trangportation services.

M Commence acceptance of waste at the
repository by FY 2010.

The Objective’s Strategies

Thefollowing strategiesdescribetheway in
which the Department will work toward achieving
thisobjective. Theseactivitieswill betrandated
into annual budgets and performance plansfor the

Department.
M Complete Site Recommendation Report
activities

— InFY 2000, select thereferencedesign
andthereference natural systems
model sfor Sterecommendationand
licensegpplication.

ENVIRONMENTAL QUALITY
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— InFY 2001, completeaYucca
Mountain SiteRecommendation
Consderation Report that will provide
thetechnical basisfor apossible Site
Recommendation and conduct public
hearingson thisreport.

— InFY 2001, issueaFina Environmental
Impact Statement asrequired by the
Nuclear Waste Policy Act andfindizea
Site Recommendation Report for the
Secretary of Energy to submittothe
President, and thento the Congress.

InFY 2002, to support therepository
licenseapplication, completetechnica
analysesfor plutoniumwasteformsandfor
Department-owned and Naval spent
nuclear fud and high-level radioactive
waste.

InFY 2002, completeall testing and
analysisrequirementsto support thelicense
application design, completethat design,
and prepareal other inputsnecessary for
an applicationto theNuclear Regulatory
Commission for authorizationto construct a
repository at the YuccaMountain Site.
Following submittal of thelicense
application, support hearingsbeforethe
Nuclear Regulatory Commissionrelated to
theapplication.

InFY 2008, submit alicense application
amendment to the Nuclear Regulatory
Commission to recelve and possesswastes,
and begin acceptance of waste at the
repository in FY 2010.
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OBJECTIVE EQS3

Manage the material and facility legacies associated with the Department’s

uranium enrichment and civilian nuclear power development activities.

Introduction

Until recently, the Department and its
predecessor agencies were responsible for the
enrichment of uranium used in both military
and civilian applications. Asaby-product of 50
yearsof uranium enrichment operations, vast
quantities of depleted uranium hexafluoride (UF,)
werecreated. Most of the depleted UF that has
accumulated sincethe 1940sisstored inthe
locationswhereit was produced. These
locationsare the gaseous diffusion plantsnear
Paducah, Kentucky, and Portsmouth, Ohio, and
at the East Tennessee Technology Park (formerly
K-25) at the Oak Ridge Reservationin Oak
Ridge, Tennessee.

OnJduly 1, 1993, responsibility for uranium
enrichment operations at the Portsmouth and
Paducah facilities was transferred from DOE
to the United States Enrichment Corporation
(now called USEC, Inc.). Gaseousdiffusion
plant operationsat the Oak Ridgefacility ceased
in1985. The Department continuesto execute
itsrespongihility for the safe storageand ultimate
disposition of depleted UF,. OnAugust 2, 1999,
the Secretary announced hisRecord of Decision
to convert the approximately 700,000 metrictons
of depleted uranium hexafluorideinventory toa
more stableform asquickly asispracticable.

The Department al so maintainsanumber of
shutdown and standby facilitiesassociated with
civiliannuclear energy research. Amongthese,
the Fast Flux Test Facility (FFTF) isin standby
and isawaiting the outcome of aProgrammatic
ElSto determinewhether it will beoperatedin
thefuture or permanently shutdown.
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The Objective’s Measures

DOE hasestablished thefollowing performance
measures. These measuresprovidethebasisby
whichthe Department will know that it has
achieved the objective, or ismaking progress
towardit. These measureswill betranslated
into annual targetsfor performance plansand
budgetsfor the Department.

M

By FY 2005, completethe construction of
and begin operating afacility or facilitiesto
convert depleted uranium hexafluoridetoa
morestableform.

Maintaintheinventory of depleted uranium
hexafluoridewithout any exposureto any
membersof the public, with noworker
receiving any exposureaboveregulatory
limits, and with no Significant impact tothe
environment.

Publishthe programmatic environmental
impact statement for nuclear facility
infrastructureincludingthe FFTFand
support aSecretarial Record of Decisionin
December 2000.

By FY 2005, complete apreconceptual
designfor an accelerator transmutation of
waste (ATW) system that isbased on
actinide burning inasubcritical reactor.

Completeprocessqudliificationfor
production waste equipment to processand
dispose of depleted UF_ and start waste
form production by December 2002.

ENVIRONMENTAL QUALITY
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The Objective’s Strategies

Thefollowing strategiesdescribetheway in
which the Department will work toward achieving
thisobjective. Theseactivitieswill betrandated
into annual budgets and performance plansfor the

Department.

M

Work with State, local, and Federa
regulatorsto ensurethat the Department’s
inventoriesof depleted uranium hexafluoride
arestored and maintainedinasafeand
efficient manner.

M anage the devel opment and
implementation of along-term strategy for
the conversion and disposition of depleted
uranium hexafluorideinamanner that
makesuseful and safe conversion products
and cost-effectively disposesof the
remander.

Effectively managearrangementswith the
United States Enrichment Corporation
(USEC, Inc.) ontheleaseof facilitiesand
el ectric power supplies, and reimbursable
sarvices.

Maintaininasafe and stable configuration
nuclear energy researchfacilitiesthat are
presently in either shutdown or standby
condition.

Continueto devel op technologiesfor
electrometdlurgical treatment that could
resolve problemswith DOE’s spent nuclear
fud.

ENVIRONMENTAL QUALITY
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Linkage to Budget Structure

TheEnvironmental Qudity generd god is
supported by three objectives. Each objectiveis
being pursued through long-term strategies.
DOE’'sBudget Decision Unitsfund work on
thoselong-term strategies. Theannual
performance measures arediscussed with the
Decisgon Unitsinthe Annua Performance Plan,
whichissubmitted with the budget for each fiscal
year. Thefollowing chart showsthereationship
between Decision Unitsand objectives.

Environmental Quality Goal:
Aggressively clean up the environmental
legacy of nuclear weapons and civilian
nuclear research and development programs
at the Department’s remaining sites, safely
manage nuclear materials and spent nuclear
fuel, and permanently dispose of the Nation’s
radioactive wastes.

EQT: EQ2: EQ3:
Clean Up & Close Characterize Manage Depleted
Sites by 2006 Yucca Mountain Uranium
Site Closure t Civilian Radioactive Uranium Programs
L (EM) Waste Management L (NE)
(RW)
] gg;tplzeot(i)ofsn H I\I;luclear Factilit'i\;aé
(EM) anagement (NE)
S|te/PrOJ.ect Fast Flux Test
— Completion - Facility (NE
(EM) acility (NE)
Science and Accelerator
L Technology L Transmulation
(EM) of Waste (NE)
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SCIENCE BUSINESS LINE

The Department of Energy’sinvestmentsin
science are investments in America s future.
Over the last half-century, our Nation’s
economic prosperity, quality of life, and
security stemmed from strong public
commitments to basic research. Most experts
agreethat publicly-funded scienceisexpected to
take on even greater importanceinthe new
century. Publicinvestmentsfill important gapsin
scientific knowledgethat are outside marketplace
forces, and they build the scientific foundationsfor
thetechnol ogy breakthroughsof thefuture.

AstheNation’sthird largest government sponsor
of basic research, DOE pushesthe envel ope of
fundamental knowledge, attempting to unravel
some of nature’ smost complex and stubborn
scientific mysteries. The Departmentisa
recognized leader in many of the physical
sciencesand makes substantia contributionsin
thefieldsof computation, biology, chemical,
and environmental sciencesthrough research
effortssupportiveof DOE'smissions. The
Department’ saccomplishmentsin science, dong
with those of itspredecessor agencies, are
partialy reflected through itssupport to 68 Nobel
Laureatesfrom 1934 through 1998.

Powerful accelerators, light sources, neutron
beam facilities, plasmaand fusion science
facilities, genome centers, and advanced
computationa centersarejust someof themajor
instrumentsof sciencethat distinguishDOE's
capabilitiesand enhancethe Nation'sscience
base. Theseunique capabilitiesareneeded for
DOFE'sbasic sciencemission. They asoenable
the Department to:

M  Buildthescientific foundationsfor

advancement of new optionsfor cleanand
affordableenergy.
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M Develop an understanding of the underlying
phenomenaand creates new optionsfor
managing theadverseheadth and
environmenta impactsassociated with
energy productionand use.

M Seek deep insghtsand pursue new waysto
control energy and matter at the most
fundamentd levels.

M Equip our Nation with some of the premier
instrumentsof scienceand support a
scientificworkforcethat will assure our
continued |eadership, prosperity, and
security well intothe 21% century.

The Relativistic Heavy lon Collider (RHIC) at
Brookhaven National Laboratory will enable
scientists to explore some of the most fundamental
forms of matter by creating conditions similar to
those at the creation of the Universe.

SCIENCE
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Situation Analysis

Thediscoveriesand breakthroughs attained by
DOE'’ s science programs both contributeto
fundamental scientificknowledgeand providethe
foundation for the applied research and
technology programswithin the Department.
Fundamental scientific support for DOE's
gpplied-sciencebusinesslinesiscriticaly
important. Theseresearch programsaredirected
at scientific and technologicd issuesthat are
becoming more complex. To meet thechallenges
of thefuture, we need to exploreentirely new
approachesand options—not just evolutionary
andincrementa changesintechnology.

Rapidly expanding economiesand populationsin
deve oping nationswill demand more energy, and
many of the currently available energy sources
have sgnificant adverseenvironmenta
conseguencesonlocal, regiona, and globd
scales. Basic energy researchisneeded asa
foundation for improving technol ogiesthat can
provideaternativeformsof fuels, seek out new
suppliesof traditiona fudls; convert knownfuels

In fusion, the nuclei of two hydrogen isotopes are
combined to form a helium nucleus, thereby
releasing a large amount of energy. To control
fusion on Earth, hydrogen must be compressed to
high densities and heated to hundreds of millions
of degrees. One approach, the tokamak (pictured
here) confines the hot dense “plasma” with strong
magnetic fields.

SCIENCE
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tomoreefficient, environmentally benignforms;
and generate, store, and transmit electricity with
lesswaste. Fundamental scienceisalso needed
totrack pollutantsthroughtheir intricate
interactionswith the environment and to uncover
new waysto dispose of toxinsand reduce
climate-changing greenhousegases. Advancesin
scientific computation can be applied to enhance
globa climatemodeling, andlyzeenergy use, and
test strategiesfor mitigating adverse effects of
energy use. By unraveling the human genomeand
understanding the cdlular environment, wewill
havethescientific foundationto develop
capabilitiesto morerapidly detect and andyze
chemical, biological, and nuclear threats. These
complex challengesrequire cross-disciplinary
approachesfor both managing research projects
and making substantial progress.

Scientific breakthroughs sponsored by DOE have
also contributed to the start-up and growth of
many new businessesand industriesin the United
States. Technology innovation continuesto
expand the market share of U.S. companiesinthe
multi-hundred billion dollar per year globa energy
technology market. Businesscan now be
conducted worldwidewith afew keystrokes,
using computing and communi cationstoolsbased
on advancesin computational scienceand high-
energy physicsthat were supported in part by
DOE. New private-sector commercia activities
havearisenin such public research areasas.

M Hydrogen-based energy systems,

M High-temperature superconducting wires
and devices,

M Teraflop computersthat set world
benchmarksfor speed;

M Medicd diagnossandimaging
technologies,
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M Biomolecular design based onDNA
sequencing;

M  Portableenergy storage; and
M lonbeam and plasmatechnol ogy.

Scientific Excellence. Withthe current trend of
reduced investment by industry inlong-termbasic
research, government agenciesarebeing called
upon to assume moreof the burden for thelong-
termwaell being of the Nation’sscienceinterests,
andtodeliver morefor less. Theimperativefor
the science community hasnever been greater to
deliver themost valuableresearch within available
budgets. Toensurevauefor theresearch dollar
and excellencein performance, DOE dependson
rigorouspeer reviewsand on scientific advisory
committees. Peer review and advisory
committeesnot only contributeto assuring the
high quality of thework performed for DOE, they
help the Department to recognize and track
emerging trendsand needswithinthescientific
community. Thisoverall approachisrecognized
by many to be among the best and most thorough
processesinthefield of public research. DOE
placesacontinued high priority on managing these
processeswel | and searching out improvements
and refinementsthat will further strengthenthe
Department’sscientific management tools.

Multidisciplinary Resear ch. Theneedfor
greater cooperation and synthesisacross
programsand disciplinary boundarieshasbecome
apparent asthe scientific questionsbeing asked
grow increasingly complex and aretied to
pressing societal issues. Thisevolutiontoward
ever moremultidisciplinary researchrequiresnew
skills, greater teamwork, and new perspectives—
all of which can beoffered by scientistswith
interdisciplinary training. Accordingly, this
Strategic Plan and DOE’ sscience portfolio
includevariouscrosscutting initiatives, someof
whichwereformulated during the planning
processes. They and smilar initiativeshold the
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keysto someof themost promising future areas
of science.

International Collaborations. Thetrends
towardincreasinginternationa collaborationin
scienceraiseissuesregarding therolesand
responsibilitiesof participating nations. If DOEs
to beperceived by theinternational community as
adependabl eresearch partner, the Department
must receive sufficient long-term, stablepolitical
and budgetary support to be ableto makeand
liveup to commitmentsfor long-term science
projects. Otherwise, werisk being excluded
fromimportant collaborative venturesthat arein
our national interest.

Integration of Scienceand Applied

Resear ch. DOE needsto achieve greater
integration between basic and applied research
programs. Highly participatory strategic planning
processes, the devel opment of science and
technol ogy roadmaps, and coordinated
workshopsthat focusonintegrational helpto
strengthen thelinkages between scienceandits
potentid beneficiaries.

LHC DIPOLE : STANDARD CROSS-SECTION

—

=

The Large Hadron Collider, now being built at the
European Laboratory for Particle Physics (CERN)
promises discoveries of great scientific importance
that will advance our understanding of matter and
energy. U.S. participation in this large international
collaboration ensures full access for the U.S.
research community to this frontier in physics.

SCIENCE
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Coordination Between Headquartersand
Field Elements. Toimprovecoordination
between DOE Headquartersand itsfield
elements, the Department ismaking amajor effort
to strengthen relationships, bring clarity toroles
and respongbilities, and improve communications.
The Office of Scienceisencouraging greater
diaogue, accelerating itsplanning activities, and
taking other stepsto improve operations so that
administratorsand scientiststhroughout the
complex functionin aseamless, connected way.

Key External Factors

Despitelarge-scaledownsizing and government-
widebudget cutsover recent years, both the
White House and the Congress have consstently
supported science programs. Thissupport
reflectsthewidey held public view that basic
researchisimportant to U.S. competitivenessand
long-term nationd interests. Whilethereare
differencesfrom agency to agency, the budgets of
most Federal programsand agencieshave
remained at |east stable, and many have
accommodated at |east some modest growth
whenviewed againgt inflation. Continued and
possibly expanded support isjustified for Federa
science programsgiven that therewasa 38
percent declinein private-sector R& D spending
by the 112 largest U.S. el ectric utilitiesbetween
1993 and 1996; that world energy consumptionis
projected to increase by four timesthe current
levelswithinthe 21% century; and that the pace of
scientific discovery andtechnological
advancement isaccel erating, fostering fierce
international competitionfor technologica and
market advantage. Continued support for DOE’s
science programsisanticipated, with modest
increases expected over thenear term. This
factor will affect, to greater or lesser degrees, all
of thefour scienceobjectives. Presdent Clinton
requested that the 1997 report from PCAST on
the Nation’senergy R& D portfolio“addressthe
Nation’senergy and environmental needsfor the

SCIENCE
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next century.” DOE a solaunched adetailed
effort to review the portfolio of scienceactivities
at DOE. Thiseffort wasbased onastrategic
framework informed by over ahundred of the
Nation’'sleading scientists, technologists,
planners, and futurists. Considering major
externa factorsand core competenciesof DOE,
several important sciencethemesemerged aspart
of thereview effort and planning process, giving
riseto focused discussionsand greater attention
on complex and adaptivesystems, including
nanotechnol ogy; computation; and carbon
sequestration, to nameafew. Complex and
adaptive systemsimpacts science Objective SC3.
Computationiscrosscutting, but strongly impacts
Objective SC4 and, carbon sequestration impacts
Objective SC2.

Interagency Crosscutting
Coordination

Throughout DOE’s programsin biological and
environmental research, computationd
disciplines, and basic energy sciences, the
Department coordinatesclosaly with other
agencies, especialy in conducting science
programsinwhich several agencieshave specific
roles. Anexampleisthe program to sequence
thehuman genome. Additionally, DOEisa
member of the Administration’sNational Science
and Technology Council, whichworksto ensure
Interagency cooperation and coordination.
DOE'spartnersinclude, but are not limitedto the
National Science Foundation, theNational
Institutes of Heelth, the National Aeronauticsand
Space Administration, and the Department of
Defense. Additiond information about the
coordination and crosscutting activitieswith other
Federd, Stateand local agenciesisavailablein
Appendix A.
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Congressional and Stakeholder
Consultations

Theframework for the Science BusinessLine
resulted from two national workshopsheldin
1998. They included the participation of more
than ahundred |eading scientists, technol ogists,
high-tech managers, science communicators, and
futuristsfrom laboratories, other government
agencies, Congress, DOE offices, and academic
ingtitutions. During post-workshop development
of the strategic framework, the Director of DOE’s
Officeof Scienceengagedin numerous
conversationswith thescientific community, the
Congressional committeesof jurisdiction, the
Office of Management and Budget, and broader
stakeholder communities.

SCIENCE PORTFOLIO
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The Science Portfolio is part of a broader DOE
initiative to review all of the R&D, basic and applied,
within DOE in light of our long-term strategic
framework.

Asthedtrategic planning progressed, interim
versionsof theframework were posted onthe
Web, and broad-based review and feedback
were encouraged and received. Finaly, DOE's
maj or science advisory committeeswerebriefed
ontheevolving product, and their responseswere
factoredinto thefinal version of thisPlan.

Program Evaluation
and Analyses

The Office of Science conductsextensive peer
reviewsand engagessevera advisory committees
initseffortsto ensurethat DOE programsare
adequately reviewed and evaluated. Virtualy al
research projects supported by the Office of
Science undergo regular peer review and merit
eval uation based on procedures set downin 10
CFR Part 605 for theextramural grant program
and in analogous processes established for the
laboratory programsand scientific user facilities.

The Office of Sciencealso makesextensiveuse
of the six standing committees constituted under
the Federa Advisory Committee Act—theBasic
Energy Sciences Advisory Committee, the
Biologica and Environmental Research Advisory
Committee, the High Energy PhysicsAdvisory
Pandl, the Nuclear Science Advisory Committee,
the Fusion Energy Sciences Advisory Committee,
and the Advanced Scientific Computing Advisory
Committee. Critical adviceand valuable
recommendations are regularly obtained from
these committees of independent expertson
program content, scientific quality, future
directions, research priorities, and proposed
scientificuser facilities.

Todevelopthegodls, objectives, and strategies
contained within the Science BusinessLine, DOE
drew on the participation of advisory committee
membersand many others, in two national
workshops. Additionally, background and
supporting conceptswereraised and discussed in

SCIENCE
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many sourcesfrom advisory committees, building
onmaterial andideascontainedinreportssuch
&

M Planning for the Future of High Energy
Physics: (February 1998). A subpanel
report of theHigh Energy PhysicsAdvisory
Pandl.

M Scientific Discovery through Computing:
(March 2000). A review and plan
submitted to Congress on the computational
needs of DOE science programs.

M Nanoscale Science, Engineering and
Technology Research Directions:
(September 1999). A study conductedin
preparation for the national, interagency
researchinitiativein nanotechnol ogy.

M Complex Systems—Science for the 21
Century: (August 1999). A review of the
Issues, opportunitiesand plansfor the
science behind fundamental complex
structures.

M Human Genome Project Five Year Plan
(1999-2003): (October 1998). A

collaborative plan developed during aseries

of DOE and National Ingtitutesof Hedlth
workshopsand advisory committee
mestings.

M Carbon Sequestration Research and
Development: (December 1999). A
collaborativereview and resulting science/
technology roadmap devel oped by the
Officeof Scienceand the Officeof Fossil
Energy.

M Prioritiesand Balance Within the Fusion
Energy Sciences Program: (September
1999). A review and evauation of the
balance, priorities, and long-rangegods

SCIENCE

withintheresearch program, prepared by
the Fusion Energy SciencesAdvisory
Committee.

Additionally, thedraft goals, objectives, and
strategieswere provided to the Advisory
Committeesfor review and comment. Not only
did documented reviewsand evaluations serveto
disseminateinformation about thestrategic
framework, but in addition, thereviewersand
evaluatorshad an opportunity to participate and
influencethe outcome of the planning process.
Project-level peer reviews(distinct fromthe
Advisory Committee process) have had astrong
bearing ontheresearch prioritiesand funding
alocationswithinindividua strategies, rather than
onthenature of the strategies.

Numerousauthoritative studieshave concluded
that extensive use of milestonesand quantitative
measuresareinappropriatefor evauating the
progress of basic research. For example, the
National Academy’sCommitteeon Science,
Engineering, and Public Policy report,
Evaluating Federal Research Programs:
Research and the Government Performance
and Results Act (1999), states:

“ For applied research programs, progress
toward specified practical outcomes can
usually be measured annually by using
milestones and other fairly standard
approaches common inindustry and in
some parts of the federal government. For
basic research, in contrast, progress
toward practical outcomes cannot be
measured annually, and attemptsto
measure such progress annually can in fact
be harmful. Basic research progress can be
reported annually in terms of quality,
leader ship, and relevance to agency goals,
but practical outcomes can be measured
only against a far longer historical

per spective.”



Srategic Plan (September 2000)

The Committee’srecommendationsincludethe
following strong warning:

“ The use of measurements needs to
recognize what can and cannot be
measured. Misuse of measurement can
lead to strongly negative results; for
example, measuring basic research

on the basis of short-term relevance
would be extremely destructive to
quality work.”

Theofficesresponsiblefor fundamenta research
programswithin the Office of Scienceevauate
and andyzetheir research activitiesusing
quditative peer review mechanisms. Although
peer review isthe paramount performance
measure, some other appropriate measuresare
used in conjunction with peer review. These
include selected quantitativeindicatorsor metrics,
customer eva uationsof user facilities; milestones
for construction projects; and quditative
assessmentsof the outcome of prior research,
including those provided by historical
retrogpectives, annua program highlights, and
high-profilereviewsconducted by the National
Academy of Sciencesand other independent
organizations.

Resource Requirements

With themodest increase over the past three
yearsin DOE’s scienceresearch budget, the
Department has been ableto selectively fund
high-priority new initiativeswhilepreserving, with
someshiftsinemphasis, the coreresearch
activities

Inthefuture, the need to keep pacewith
advancesin sciencewill require substantial
modificationsto exigtingingrumentationand, in
many cases, completely new facilities. The
associated additional costscannot be
accommodated withinalargely level funding base.
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Additionally, many of the support facilitiesand
buildingsthat are essential to the continuation

of the science are aging and in disrepair—some
asold as50years. The poor conditions of
these general-purposefacilities have adverse
implicationsfor the safety, security, cost, and
continuity of DOE’s science laboratories.
Further, it will beincreasingly difficult, to attract
and retain the next generation of qualified
scientistsunder the current working conditions
insuchfacilities.

Twoimportant human resourceissuesare
anticipated to strongly influence our science
programsintheyearsto come. Each presents
vulnerabilitiesand chalengesthat must be
addressed. First, arecent study by the National
Science and Technology Council projects
possible shortfallsin the science and technol ogy
workforceof thefuture. Thisproblemwill affect
both the private and public sector research
communities. DOE co-chaired thisstudy and will
be proactivein helping toimplement someof the
solutions,

Thesecondissueisof immediate concernto
DOE sscienceprograms. Anaarmingly high
percentage of Federal science program managers
areadready at retirement age or within oneto two
yearsof beingdigible. Thissituation creastesa
high risk for the Science Program that has been
difficult to addressbecause of inherently lean
operationsand externaly imposed staffing
congraints. Thesecongraintshavelimitedthe
ability to createan effective succession plan. At
risk isthecritical experienceinmanaginglarge,
complex scientific programs, aswell asvital
ingtitutiona and historical knowledgevested with
these senior technical staff. Becausetheexodus
of theseemployeesislikely to be concentrated
over ashort period of time, it will beachallenge
to achievethedesired smoothtransitiontoa
younger workforce.
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Finaly, theinternational scientificcommunity is
growing more connected and the pace of
scienceisbeing accel erated because of
advancesin computation and communication.
By taking advantage of thelatest technologies
inthese areas, which requires considerable
resources, DOE stays at the forefront of
research, creates opportunitiesfor much more
collaborative approachesto science, and
provideswider and moretimely dissemination
of thevast amount of scientificinformation that
the Department generates. Through
investmentsin new capabilitiesin computation
and communication, DOE isableto increase
inter-laboratory collaboration, conduct
experimentsfrom remote locations, and use
scientific simulation asapotential substitutefor
more costly experimentation.

SCIENCE
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SCIENCE GENERAL GOAL

Advance the basic research and instruments of science that are the
foundations for DOE’s applied missions, a base for U.S. technology
innovation, and a source of remarkable insights into our physical and
biological world and the nature of matter and energy.

DOE science programs lead the Nation in many of the physical sciences and
contribute major advances in the biological, environmental, chemical, and
computational sciences. These programs extend the frontiers of scientific
knowledge in service to DOE’s applied missions in energy resources,
environmental quality, and national security, and in support of a fundamental science
mission to explore the nature of matter and energy. The Department’s programs
directly support award-winning researchers, as well as provide access for many
other scientists who, sponsored by other agencies, universities, not-for-profit
institutions, and companies, utilize the Department’s premier instruments of science
for the benefit of the Nation.
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Introduction

Thescience programsat DOE, discover basic
knowledgeand providethefoundation for the
applied research and technology programswithin
the Department’s Energy ResourcesBusiness
Line. Sustained advancesintechnologiesfor
energy production and energy efficiency aremade
possible by thelong-term research conducted
withinthe Office of Science sprogramsinBasic
Energy Sciences, Fusion Energy Sciences, and
Biologica and Environmental Research. In
particular, these science programs contributeto
breakthroughsin the understanding of
fundamenta processesand phenomenain:

M chemidry;
M maeids
M plasmasandfusion;

M plant, microbial, and other formsof solar
converson;

M eectrochemical sciences,

M combugtionand catayss,

M and many other relevant fields.
Theresearch addresseskey issuesinthe
development of new fuels, clean and affordable
€l ectric power, and efficient energy use.
DOE’sscience programs serve asacornerstone

for U.S. leadershipinmany scientific disciplines.
They are pursued through research programsat

SCIENCE

OBJECTIVE SC1
Provide the leadership, foundations, and breakthroughs in the physical sciences
that will sustain advancements in our Nation’s quest for clean, affordable,
and abundant energy.

84

universitiesand nationd laboratories, andthe
researchisconducted in cooperation and
partnership with the applied research programsin
DOE, other Federal science agencies, and
indudtry.

The Objective’s Measures

DOE hasestablished thefollowing performance
measures. These measuresprovidethebasisby
whichthe Department will know it hasachieved
theobjective, or ismaking progresstoward it.
These measureswill betrang ated into annual
targetsfor performance plans and budgetsfor
the Department.

M Improveunderstanding of hydrogen-related
surfacechemigtry leading to efficiency gains
for hydrogen production and storage, and
increased use of hydrogen both asa
primary fud andinfud cells.

M Makeadvancesinthesynthesisof
superconductivity materia sthat may lead to
superconducting devices capabl e of
operating at temperatures above 100°K,
magneticfieldsabove4 teda, or currents
above 100,000 amperes per square
centimeter for moreefficient overal systems
for thestorage and transmission of electric

power.

M Develop moreadaptable, higher resolution
seigmicingrumentation, including new
sourcesand detectors, and improved
computer a gorithmsfor tomographic
imaging of hydrocarbon reservoirsand
subsurfacetransport pathways.
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M Advancee ectrolytechemistry andimprove
understanding of ion solutionsand surface
chemistry that will lead tolonger lasting,
higher capacity, rechargeabl e batteries—
eventhinner and lighter than plasticwrap.

M Develop new metalsand ceramicsdesigned
at theatomiclevel, capable of withstanding
even greater levelsof severe physical and
chemical stressesand extremes of
temperatures, leading to applicationsin
manufacturing processesand power
production.

The Objective’s Strategies

Thefollowing strategiesdescribetheway in
which the Department will work toward achieving
thisobjective. Theseactivitieswill betrandated
into annua budgets and performance plansfor the
Department.

M Advancethesciencefor the development of
new and improved sourcesof domestic
fuels, with research emphasison chemistry
and materialssciencefor energy
conversion; plant, microbia, and solar
conversion sciences, and geosciences.

M  Explorethesciencethat will lead to
advanced generation, storage, and
transmission of eectricity, withresearch
emphasison metals, ceramics, and
condensed matter physics; electrochemical
sciences; and plasmascienceand fusion
research.

M Deveopthescientific foundationsfor

cleaner, safer, and more efficient energy The ability to control and manipulate materials at
use, with research emphasison combustion the atomic, or nanometer, level is ushering in an
science, advanced materialsfor efficiency. age of “Nanotechnology” with incredible promise for

enqinesring scen and new catavsisand the U.S. economy. The self-assembling
g 9 CeS y nanostructure pictured above forms an extremely

chemical transformations. thin film that is “sticky” on one side and “slippery”
on the other.
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Introduction

The science programsof DOE—in particular
Biological and Environmental Research and
Basic Energy Sciences—contributesubstantialy
to our fundamenta understanding of theimpacts
of energy use (including energy by-products) on
human health and onlocal and global
environments. Suchinformationiscriticaly
needed to assessthe hedlth and environmental
challengesposed by different energy options, to
formulateeffectivenationa policiesinthisares,
andtoinvestigate new energy aternativesthat
offer greater benefitswith lower concomitant
rsks.

DOE science programsa so underpin the
Department’sEnvironmenta Quality Business
Line. Researchispursued onlong-term science
issuesthat are pertinent to moreeffectiveand
safer approachesto cleaning up DOE facilities, as
well asoptionsfor thelong-term management and
final disposition of wasteat DOE sites. Beyond
thesetwoimportant applications, theresulting
scientific toolsand capabilitiesoften have broader
researchimplications. DOE isfrequently caled
upon to partner with other agenciesin pursuit of
other nationa life-scienceand environmental
research challenges, including but not limited to
activitiessuch asthe Human Genome Project.

SCIENCE

OBJECTIVE SC2

Develop the scientific foundations to understand and protect our living
planet from the adverse impacts of energy supply and use, support long-term
environmental cleanup and management at DOE sites, and contribute core
competencies to interagency research and national challenges in the
biological and environmental sciences.

The Objective’s Measures

DOE hasestablished thefollowing performance
measures. Thesemeasuresprovidethebasisby
whichthe Department will know it hasachieved
theobjective, or ismaking progresstowardiit.
These measureswill betrang ated into annual
targetsfor performance plans and budgetsfor
the Department.

M Improvethespatia resolution of climate
model sused to s mulatethedynamic
behavior of the earth’s ocean-atmosphere
system from the current 300 km x 300 km
to 150 km x 150 km.

M Improvethe atmospheric transport and
transformation model sused to accurately
and quantitatively predict thedistribution
and concentration of pollutantsemitted from
energy technologiesinto the atmosphere.

M Modify at least fivemicrobesor microbial
enzymesfor potential useincleaningup
radioactive wastes, toxic pollutants, or
modifying and upgrading fuel stocks.

M Improvetheaccuracy of biogeochemica
modelsused to s mulate both the net
amount of carbon dioxidethat isexchanged
between the atmosphere and major
terrestrial ecosystemseach year and how
much the net exchangeisor would be
affected by changesin vegetation or the
way theland isused.
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M

Thefollowing Strategiesdescribetheway in I e F

Improvetheunderstanding of the M Create new science-based approachesthat
biomolecular effectsof low-doseradiation, minimizeenergy by-productsand protect
including geneticfactorsthat determine the biosphereand human hedlth, with
individual sengitivity, toimprovethe research emphasison pollution

scientific basisfor protecting peopleandthe minimization, cleanup and remediation,
environment from exposureto hazardous carbon sequestration, and health protection
energy by-products. regulation and medical research.

Develop at least five new radio-
pharmaceutical sand the associ ated
instrumentation needed for the precise
imaging of genefunctioninthebody; for the
diagnosisof cancer, brainfunction, and
heart diseases; for the staging of surgery;
and for monitoring the progressof disease

therapy.

The Objective’s Strategies

FT

which the Department will work toward achieving

thisobjective. Theseactivitieswill betrandated
into annual budgets and performance plansfor the

Department.

M

Improveour scientific understanding of the
sourcesand fate of energy by-products,
with research emphasison sourcesand
transport in the biosphere and on chemical ) Carbon Management

Assessmani of Fandamanial Research Neads

interactionsand transformations.

Provideabasic understanding of the
biology and ecology of energy by-products
asthey affect humansand the natura world,
with research emphasison human hedth
impactsand risks, ecosystem and biological
responses, and regional and global
CoNsequences.

Afirst step toward understanding and perhaps
mitigating climate change is an assessment of
research needs. This report summarizes the five
key areas DOE identified as needing additional
research to better understand the complex
interdependencies of the global climate.
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Objective SC3

Explore matter and energy as elementary building blocks from atoms to life,
expanding our knowledge of the most fundamental laws of nature spanning scales
from the infinitesimally small to the infinitely large.

Introduction The Objective’s Measures

DOE hasasciencemission to explorethe nature DOE hasestablished thefollowing performance

of matter and energy at itsmost fundamental measures. These measures providethebasisby

levels. Support from fivescience programs whichthe Department will know it hasachieved

combineto addressfundamenta questions theobjective, or ismaking progresstowardiit.

surrounding the essence of matter, time, energy, These measureswill betranslated into annual

and space; nature and originsof theuniverse; targetsfor performance plans and budgetsfor

building blocksof life; and complex and adaptive the Department.

systems, some capable of self-assembly and

ranging from plasmas and molecular systems M Confirm theexistence of theHiggsboson

of materialsto living organisms. The andthefirst supersymmetric particles.

supporting science programs include High

Energy Physics, Nuclear Physics, Basic M Develop aquantitative understanding of

Energy Sciences, Biological and how quarksand gluonsprovide thebinding

Environmental Research, and Fusion Energy and spin of the nucleon based on quantum

Sciences. chromodynamics, further clarifyingthe
theory of strong interaction asacomponent

Exploration of the nature of matter and energy is of the Standard Model.

highly collaborativeand DOE’sendeavorswill

continueto benefit from many nationa and M Prepareacoherent modd of theoriginand

internationa partnerships. Intheareasof High fate of the universe, supported by and

Energy Physics, Nuclear Physics, and Fuson cong stent with observations of neutrino

Energy Sciences, the Department’ sresearch mass, cosmic background radiation, distant

programsand advanced scientificinstruments guasarsand supernovas, and dark matter.

position the United States prominently asan

internationa leader inthese physical sciences. M Developoptical, ion, and plasmabeam

DOE sBasic Energy Sciencesand theBiologica technology that can lead to electronic

and Environmental Research programsaso circuitry 10timesdenser thanthat on

exhibit |eadership through their unique capabilities today’schips.

andresearchfacilitiesand their specia expertise

ingpecificdisciplines. M Completeadraft of the human DNA

sequence by theend of 2000 and theentire
sequence by 2003, aswell asthe genomes
of many other animalsand microbes, to
providethe starting material needed to
understand both norma and abnormal
functionincluding devel opment, function,
and disease.
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M Vaidate new approachesand supporting
sciencefor plasmaconfinement and basic
plasmaphenomena, providing the
foundationsfor possibleenergy
goplications.

The Objective’s Strategies

Thefollowing strategiesdescribetheway in
which the Department will work toward achieving
thisobjective. Theseactivitieswill betrandated
into annual budgets and performance plansfor the

Department.

M Advancetheunderstanding of the nature of
matter at themost fundamentd level, with
research emphasison el ementary particles
and their interactions, nuclear matter and
interactions, atomsand molecules, and
biomolecular building blocks.

v Exploretheevolutionandfateof the
universethroughthefundamental
relationshipsof energy, matter, time, and
space, with research emphasisonthe
beginning of the cosmos, creation of nucle
and matter, evolution of astrophysical
structures, and formation of life.

M Understand and improveour ability to
control complex systemsof matter, energy,
and life, with research emphasison complex
phenomenaand adaptive systems.

The “Standard Model” summarizes the current
knowledge of Particle Physics. It is a theory that
accounts for all observed particles and their
interactions. It explains the forces that hold atoms
and nuclei together or lead to their decay. More
than three decades of theoretical and experimental
efforts went into establishing this fundamental
theory.
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OBJECTIVE SC4

Provide the extraordinary tools, scientific workforce, and multidisciplinary research
infrastructure that ensures success of DOE’s science mission and
supports our Nation’s leadership in the physical, biological, environmental,
and computational sciences.

Introduction

DOE playsauniqueroleintheNation’sscience
enterprisethroughits support of abroad variety
of uniqueuser facilitiesand laboratories, including
large accelerators, experimenta detectorsand
reactors, synchrotrons, massively parallel
computers, high-capacity networks, and high-
resol ution microscopes. Thousandsof scientists
from DOE snationa |aboratories, from
universities, private companies, and other
agencies of the U.S. government use these
extraordinary tools of science to advance the
frontiers of knowledge. For many scientists,
these facilities provide the only means for
conducting the world-class research that has
positioned the U.S. as aleader in the physical,
biological, environmental, and computational
sciences. The Department hasacontinued and
important responsibility to maintainand nurture
thisinfrastructure, dong with thenationd
laboratory system and the broader community of
scientiststhat perform DOE’ sbasic research.

The Objective’s Measures

DOE has established thefollowing performance
measures. Thesemeasuresprovidethebasisby
whichthe Department will know it hasachieved
the objective, or ismaking progresstoward it.
These measureswill betranglated into annual
targetsfor performance plans and budgetsfor
the Department.

SCIENCE

0

M Meet milestonesfor new accelerators,
testbeds, and detectorsfor particleand
nuclear physics, and (as supported by the
physicscommunities) next-generation
machinessuch asthe Next Linear Collider,
Muon Collider, Rarelsotope Accelerator,
and advanced | aser-based optical
accelerators.

M Meet commitmentsand make progress
toward new and upgraded probesand
indrumentsfor investigating materids,
chemical processes, andlife, including the
completion of the Spallation Neutron
Source, fourth-generation light sourcessuch
asfreeelectron lasersand femtosecond x-
ray lasers, and new accel erator and reactor
designsfor the production of research and
medical isotopes.

M Createthe softwarethat enablesparallel-
processor supercomputersthat are capable
of petaflop speeds (athousand trillion
floating-point operations per second) to
serveas powerful platformsfor solutionsto
many complex problemsand makethese
computersavailableto researchersworking
on problemscritical to DOE’'smissions.

M Complete aneedsassessment by early
2001, for modernizing DOE’sscience
|aboratoriesto ensuretheir continued
viability to adequately support DOE
research missionsinthe21% century by
correcting long-standing environmentd,
safety, hedlth, facility, and infrastructure
deficiencies, anticipating the changing nature
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and needsof research activitiesand
achieving aworld-classresearch setting.

M Implement effective programsfor science
education throughfellowshipsinuniversities
and colleges, teacher training for secondary
schools, outreach to communities, and
broad partnership programsin scienceand
technology.

The Objective’s Strategies

Thefollowing strategiesdescribetheway in
which the Department will work toward achieving
thisobjective. Theseactivitieswill betrandated
into annual budgetsand performance plansfor the

Department.

M Provideleading researchfacilitiesand
instrumentation that expand thefrontiersof
thephysica and natural sciences, with
emphasison accel erators and detectorsfor
high-energy and nuclear physics; light
sourcesand neutron beam facilities; and
specidized scientificfacilities

M Advancescientific computation and
smulation asafundamenta tool for
discovery, with emphasison science
applicationssoftware, ultra-high
performance computation and
communicationsfacilities, and computer
science and enabling technol ogies.

M StrengthentheNation'singtitutiona and
human resourcesfor basic scienceand
multidisciplinary research, withemphasison
thenational laboratory system, disciplines
essentia to our missions, scientificand
technical information accessand use,
science education, and broadening the
scope of research performers.
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SPALLATION NEUTRON SOURCE

Complementing today’s reactor and accelerator-
based neutron sources, the Spallation Neutron
Source (SNS) at Oak Ridge National Laboratory is
being built by a five-laboratory partnership to provide
the most intense beam of neutrons in the world.
Scientists will use this neutron beam to probe the
properties of matter with extremely fine resolution
for basic research and industrial applications in
many fields from materials to medicine.

SCIENCE
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Linkage to Budget Structure

The Sciencegoal issupported by four objectives.
Each objectiveisbeing pursued through long-
term strategies. Theannua performance
measures arediscussed withthe Decison Unitsin
the Annua Performance Plan, whichissubmitted
with the budget for eachfiscal year. The
following chart showstherelationship between
Decision Unitsand objectives.

Science Goal:
Advance the basic research and instruments of
science that are the foundations for DOE’s applied
missions, a base for U.S. Technology innovation, and
a source of remarkable insights into our physical and
biological world and the nature of matter and energy.

Sc1: Physical Sciences in
Quest for Clean, Affordable
and Abundant Energy

SC2: Science Foundations
to Protect our
Living Planet

SC3: Matter and Energy

as Fundamental
Building Blocks

SC4: Extraordinary
Scientific Tools, Workforce,
and Infrastructure

Basic Energy Sciences
(SC)

Fusion Energy
Sciences
(SC)

Biological &
Environmental Research

(sc
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Biological &
(SC)

Environmental Research

(SC)

Basic Energy Sciences
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High Energy Physics
(SC)

Nuclear Physics
(SC)

Biological &
Environmental Research

(SC)

Basic Energy Sciences

SC)

L__| Fusion Energy Sciences

(SC)

Advanced Scientific
Computing Research
(SC)

Multiprogram Energy
| Labs-Facility Support
(SC)

Technical Information
] Management
(SC)

Energy Research
i Analysis
(SC)

|| Basic Energy Sciences
(SC)

Biological and
Environmental Research
(SC)

High Energy
— Physics
(SC)

Nuclear Physics
] (SC)

Fusion Energy
— Sciences
(SC)
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CORPORATE
MANAGEMENT

With an annua budget of $18 hillion, the

Department of Energy ischarged with addressing

issuesof extraordinary technica and scientific

complexity and diversity. DOE employsamost

16,000 Federal workersand over 100,000

contractors; it ownsand managesover 50 major

ingtallationslocated on 2.4 million acresin 35
states, making it the Nation'sfourth largest
Federa landowner.

The Department facesmultiple performanceand
management chalenges. Thesechdlengeshave

been primarily identified through DOE'sown

internal reviewsand Inspector General reports,
but have a so been reported by others such asthe

Officeof Management and Budget, Generd

Accounting Office, Congressional committees,

andtheNational Partnershipfor Reinventing
Government (NPR). Themost significant
management challengesthe Department is
addressnginclude:

M Providing ongoing stewardship of someof

the most hazardous materialsknownto

mankind. Our safety and health concerns
and environmental problemsareformidable.

Ensuring the continued devel opment of our
staff to meet human resource challenges:
nearly haf of thecurrent R& D technical
managerswill bedigibletoretirewithinfive
years, seriousgapsin needed skillshave
devel oped dueto significant downsizing;
thereexigtsvirtualy no pipdineto develop
future managers, and DOE’ s corps of
technical managerslacksgender and ethnic
diversty.
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Improving the organi zation of the
Department and the relationship between
thefield structure and the program offices
toincrease efficiency, strengthen
management, ensure accountability, and
improve reporting requirements.

Reforming our processesfor project
management and acquisition of large
facilitiesto better adhereto project
schedulesand budgets.

Better integrating the R& D programswithin
each businesslineand among thevarious
businesslinesof DOE to take advantage of
technical advancesand new ideasin areas
of sharedinterest.

Increasing the use of competition to select
contractors, andimproving themanagement
of contractorsthrough the use of the
principlesof performance-based
management.

| ntegrating performance and budget
planning at theprogramlevel throughthe
useof DOE’s Strategic Management
System and performance-based

management.
Situation Analysis

By focusing on the underlying management issues,
the Department hasmade significant progressin
aligning resources with agency priorities,
streamlining operations, and reducing costs. We
have accomplished many of thestrategic
alignment goalsset out inthe previous DOE
Strategic Plan.

CORPORATE MANAGEMENT
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In addition, the Secretary has announced new
initiativesto improve administrative management,
streamline operations, and better manage DOE's
contractors.

I nitiativestoimproveadministrative management
aredirected at ensuring that resourcesare
effectively focused on supporting DOE’score
missi ons—energy resources, national nuclear
security, environmental quality, and science.
Initiativesto streamline operationsareaimed at
making servicesmore convenient and lesscostly,
eliminating redundant and out-of -date systems,
and dlocating staff resourcesmoreefficiently.
The Department performs most of itswork, both
operationsand construction, through private
contractors. Initiativestoimprove DOE’s
management of itscontractorswill helpensure
that contractor work isaccomplished more
efficiently and effectively. The Department will
continueto review, monitor, and recommend new
management initiativesto savetaxpayers money.

Safety and Health. Becausethe Department
has stewardship over some of the most
hazardous materials known to mankind, our
safety and health concerns and environmental
problems are formidable. These problems
challenge DOFE’ s ahility to ensure the health
and welfare of workersand thepublic. In
response, the Department isimplementing several
initiatives. Integrated Safety Management (ISM),
new processesfor self-assessment and corrective
action, and independent oversight evaluations.

The Department hasalong-term planfor
correcting nuclear and occupationa safety and
hedth deficiencies. 1tincludesongoing evauation
of internal operations, fina publication of
remaining Nuclear Safety Management Rules
during FY 2000, and completion of actionsto
correct deficienciesin the storage of spent fuel by
2005. Inaddition, the Department isworking to
implement ISM at al sitesby September 2000,

CORPORATE MANAGEMENT
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and hasestablished asafety council that will
ensure | SM targetsaremet. Tosignal its
seriousness about health and safety, the
Department isinserting aclauseinto contractsthat
putsthe contractor’ sentire performance-based
feeat risk for poor safety performance. The
Department a so plansto mitigaterisksto
workersand environmental impactsby issuing
aggressive goa sto reducethe amount of waste
generated by DOE programsand toimprovethe
efficiency of itsenergy usage over thenext ten
years.

Contract M anagement. For an agency that
contracts out 94 percent of its budget,
excellent contract management is essential.
DOE strivesto ensure public confidence by
competing contractsand by rewarding
contractorsfor outstanding performance. DOE
selectsand retains contractors based on their
performance as measured through our system of
performance-based management. The
management system isoutcome-oriented and
holdsboth the Department and its contractors
accountablefor results.

DOE hasbeenrevising itscontracting practices
over thelast severd years, digning themas
closaly asour mission permitsto Federa
acquigtion practicesroutingly employed
throughout the government. DOE hasawarded,
and will continueto award, more contracts
through full and open competition than wasthe
practice of DOE and its predecessor agencies
during the Cold War. DOE will continuetorely
onfull and open competition unlessthereisa
need to utilize exemptionsasauthorized inthe
Competitionin Contracting Act. Such exemptions
exist for important and urgent nationa security
requirementsand for long-termresearch activities
at DOE Federally-funded research and
development centers (FFRDCs). Evenwhenan
exemptionisauthorized, contractsmay be
awarded through competition, aswasdone
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recently for theldaho Nationa Engineering and
Environmental Laboratory, the Oak Ridge
National Laboratory, the Brookhaven National

L aboratory, and the National Renewable Energy
Laboratory.

DOE Contracting - $17 in FY 1999

Performance-Based and Completed
$20

$18
e j |
$14 —

$10 +——

$8 +—— @ Non Contract

$6 1 O Support Services
$4 1 Contract

W Other Contracts
$2

$0

[OFacility Contracts

Total Budget ~ DOE Contracts ~ Performance Contracts
Based Completed
Contracts

Project Management. InJune 1999, the
Nationa Research Council issued areport on
improving project management inthe Department
of Energy. On June 25, 1999, the Deputy
Secretary of Energy announced aProject
Management Reform Initiative. The Department
subsequently established the Office of Engineering
and Construction Management within the Office
of CFO. Thisoffice hasbeen tasked to formulate
policy and proceduresfor implementing astrong,
corporate approach to project management
throughout the Department. A cornerstone of
that policy isaset of procedures, issued by the
Deputy Secretary on June 10, 2000, for planning,
programming, budgeting, and executing dl
capital-assetsprojects, including information
technology projects.

Wor kfor ce Planning and Management. Since
1995, the Department hasreduced Federa staff
from 13,640to 10,027 through reductionsin
force, buyouts, and attrition during ahiring
moratorium to meet lowered budget levels. Asa
consequence, theaverage agein the Department
hasincreased from 44 to 48 over thelast

5 years—amost 2 yearsolder thanthe

government-wideaverage. Thefraction of the
staff digiblefor retirement hasincreased from 6
percent to 11 percentinthelast 5 yearsand will
increaseto 34 percentinthenext 5years. These
aredll sgnsof astaticworkforce, with
separationsexceeding hiresby almost 3to 1.

The Department must ensurethat it hasthe
necessary skillsto carry out critical missions, and
it must beginthe processof rebuilding apipeine
of skillsfor thefuture aswe enter aperiod when
theretirement rateisexpected toincrease. In
November 1998, the Secretary of Energy
announced aworkforceinitiativeto identify
critica hiring needsand strengthen our technical
and management capabilities. Fundingfor this
initiativewasnot availablein FY 20001eavingthe
Department amost 700 employeesshort of
projected needs. Aswefill these needs, wehave
theopportunity to focuson diversity to ensurewe
have ahigh-quality, representativeworkforce at
the Department.

Inadequate Audit Coverage. The Department
obligatesapproximately $13 billionannudly
through contractswithitsmajor contractorswho
performmany of thefunctionsintegra tothe DOE
mission. The Officeof the Inspector Genera
(OIG) firgt identified inadequate audit coverage as
amaterial weaknessin1991. Over thenext few
years, the Ol G worked with Department
management and internal auditorsat contractor
facilitiesto develop amethodol ogy known asthe
Cooperative Audit Strategy, for assessing audit
risk and coordinating audit activities. The
purposeisto most effectively utilizeadl audit
resources (Ol G and contractors’ internal
auditors). Whilethestrategy hassucceededin
getting the most out of existing audit capabilities,
statutory audit requirementsand responsibilities
have continued to accrue at arapid rate. New
audit requirementshave serioudy hindered the
OIG'sability to offer assurancethat the
Department’smajor contractorsare being

CORPORATE MANAGEMENT
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reimbursed only for coststhat arereasonableand
alowable. Furthermore, staffing level sto conduct
internal auditshave decreased over the past
several years. TheOlGisplanningtofocusits
reviewson areas assessed to have the most risk
or offer the greatest benefitsto key Department
programs. However, thisrisk-based approach
canonly mitigate, not iminate, the effect of
inadequate staffing.

I nfor mation Technology. The Departmentis
benefitting frominformation technology advances.
Deved opmentsin desktop and communication
technology haveallowed our staff officesto
remain productive as DOE reduced personnel
resources. Thecompound effectsof new
commercid off-the-shelf softwareand process
improvementsareresultinginsignificant
productivity improvements.

The Chief Information Officer isdevel oping for
review and comment Departmental policy to
ensurethat capita planning for information
technology (1T) and investment processesare
uniform complex-wide and conformwith recent
legidation (the Clinger-Cohen Act). Thenew
policy definesrequirementsfor al DOE
organizationsto ensurethat their I T investments
support mission, program, and business needs.

Thepolicy dso definesthecritica e ementsthat
each DOE organization should addresswithinthe
selection, control, and eval uation phasesof its
processesfor managing I T investments. These
critical eementsare based on guidanceissued by
theU.S. General Accounting Officein1997.
Uponimplementation of thepolicy, the CIO will
conduct periodic reviewsof management
processesfor I T investment within DOE
organizations. Thefrequency of thesereviews
will be based on the value and composition of
each organizations sIT investment portfolio.

CORPORATE MANAGEMENT

Field Operations. Effective performance-based
management requiresclear linesof authority and
accountability. On April 21, 1999, the Secretary
changed the organi zation and management
sructureof DOE to diminate multiplereporting
channelsandimprovelinesof communication,
direction, and accountability. Thechange
included:

v Egtablishing adirect reporting relationship
between the Department’sField operations
to responsible Headquarters Program
Offices.

m  Clarifying Field and Headquartersrolesand
responghbilities.

M Creating aField Management Council,
chaired by the Chief Operating Officer, to
assure condg stent implementation of DOE
policies.

The establishment of the Field Management
Council isbut thelatest in aseriesof actionsto
better integrateroles. Inthe absence of
integration, stove-piping occurs, whichincreases
costs, complicatescommunications, and impedes
effective missonaccomplishment.

Key External Factors

Laws, regulations, Executive Orders, and
Adminigrationinitiativesal dictatethepriorities
and programsin DOE’s Corporate Management
area. Asfar aslegidationisconcerned, DOE
expendssignificant resourcestofulfill the
requirementsof thefollowing Acts:

Atomic Energy Act of 1954,
CFO Act,

Clinger-Cohen Act of 1996,
Inspector General Act,

Federa ManagersFinancid Integrity Act
(FMFIA),
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— Government Performanceand Results
Act of 1993,

— Government Management Reform Act,

— Federal Financid Management
Improvement Act (FFMIA),

— Federal Acquisition Reform Act of
1996,

— Federa Acquigition Streamlining Act,
— Federa Activities Inventory Reform
Act of 1998, and

— Small BusinessAct.

The Department also attemptsto beresponsiveto
Adminigtrationinitiativesand Executive Orders
that addressNational Security, Pollution
Prevention, Energy Efficiency, Environmenta
Justice, Higtoricaly Black Collegesand
Univergties, Education Excdlencefor Hispanic
Americans, and Triba Collegesand Univergities.
Many of the performance measuresinthe
busnesslinereflect our continuing effortsto
implement theselawsand regulations.

Interagency Crosscutting
Coordination

Inorder tofulfill their government-wide oversight
responsibilities, the Department’ smanagement
officescoordinatewith other Federal agencies
including the Office of Personnel Management,
OMB, Treasury, GAO, EPA, and SBA.
Management officesimplement policiesof
oversight agenciesand report onrelated DOE
activities. Inaddition, DOE managerscomply
with regulationsof the Environmenta Protection
Agency, the Occupational Safety and Health
Administration, and the States.
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Congressional and Stakeholder
Consultations

The objectives, measures, and strategies of
Corporate Management result from regular
consultationswithin the Department, with
Congressand GAO, with oversight agencies
withinthe Office of the President, and with other
Executive agencies. Theseconsultationsare part
of thenormal day-to-day operation of the DOE
staff and functiond offices. Inaddition, DOE
receivesand carefully considersall input received
fromthegenera public.

Program Evaluation
and Analysis

Many past program eva uationsand analyses
have greetly contributed to preparation of this
plan. Examplesincludereviewsby the Nationa
Research Council, the Federal Technical
Capability Pand, Departmenta Interna Control
and Audit Review Council, and Workforce 21.
Other contributionscamefrom eval uationsthat
were part of component strategic and annua
plans, performancereviewsof annua plans, self-
assessments, businessmanagement oversight
performancereviews, semiannua reportsto
Congress, and annual accountability reports.
Extensive peer and program review processes,
together with customer and employee surveys,
assurethat productsand servicesreflect the
highest qudity achievable.

Resource Requirements

Financial resources are expected to be steady
throughout the planning period. Asfor human
resources, the Department needs about 700
additional employeesover thenext severa years.
Continued productivity gainsfromtheapplication
of congtantly improving informeation technology
are expected.

CORPORATE MANAGEMENT
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CORPORATE MANAGEMENT GENERAL GOAL

Demonstrate excellence in the Department’s environment, safety, and
health practices and management systems that support our world-class
programs.

In its crosscutting efforts, the DOE corporate staff ensures that the Department’s
programs have in place effective management systems and follow sound
business practices. Corporate Management upholds the DOE core values
into our daily business practices. Our obligation is to perform as customer-
oriented public servants, working for internal DOE customers and ultimately,
for the taxpayers. In addition, we have an equally important responsibility to
attend to public safety and respect the environment.
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Objective CM1

Ensure the safety and health of the DOE workforce and members of the public,

and the protection of the environment in all Departmental activities.

Introduction

Thisobjectiveisat the center of DOE’score
vaues. Inanindustria environment ashazardous
assome Departmental workplaces, wetake
great careto exceed industry standardsfor
safety. Todosoisamajor challenge. Asa
Federa agency responsibletothepublic, we
must hold ourselvesto the highest threshol d of
worker and public safety.

Since 1990, the Department haseva uated its
environmental, safety, and health programusing
22 performanceindicators. A chartered group of
safety expertsrecently consolidated themto 5
complex-wide performanceindicators. These
fiveindicatorsare correlated to performance
measuresused inthe Integrated Safety
Management (ISM) System at DOE and can be
used to gaugethe effectivenessof ISM
implementation.

The Department iscommitted to aggressive
pollution prevention and energy efficiency goas.
A complex-wideinitiativeintheseareaswill set
targetsfor preserving the environment at DOE
stesand surrounding aress.

The Objective’s Measures

DOE has established thefollowing performance
measures. These measuresprovidethebasisby
whichthe Department will know that it has
achieved the objective, or ismaking progress
towardit. These measureswill betranslated
into annual targetsfor performance plansand
budgetsfor the Department.
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M Reducethe Total Recordable Case Rate,
which measureswork-related death, aswell
asinjury or illnessthat resultsinlossof
CONSCi ousness, restriction of work or
motion, transfer to another job, or medical
treatment beyondfirst aid.

Total Recordable Case Rate

4,,

3,,

2,,

1,,

o P L L
I
o
©
(o)

DOE Avg. =3.7
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M Reducethe Occupational Safety Cost
Index through vigilancein reducing those
typesof safety-related injuries/illnessesthat
havethegreatest direct andindirect dollar
costs as measured by the Cost Index
formula

Occupational Safety & Health
Cost Index
40

30 | DOE Index Avg. = 23.2

20 +

10 4

93Q1
9303
94Q2
2404
9503
9601
96Q4
97Q2
98Q1
98Q3
99Q2
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M ReducetheHypothetica Radiation Doseto M Reducethe Reportable Occurrences of
thePublic, whichistheestimated collective Releasestothe Environment whichinclude:
radiation dose (person-rem) to the public releases of radionuclides, hazardous
within 50 milesof DOE facilitiesdueto substances, or regul ated pollutantsthat must
arrbornereeasesof radionuclides. bereported to Federal, State, or local

agencies.
Hypothetical Radiation Dose Reportable Occurrences of Releases to
to the Public the Environment
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100 +

DOE Avg. = 75
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60 + DOE Avg. = 58
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M Reducetheaveragemessurabledoseto M Achieveeach of the 14 performance
DOE workers, which iscal culated by measuresreated to pollution prevention
equivalent (TEDE) by thenumber of waste, purchase moreitemswith recycled
|nd|V| dud SWiI th mmrd)ledo% Conte']t’ improve me’gy u%e’ rmuce

usage and rel ease of environmentally
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harmful materid, improvevehicleflest

Worker Radiation Dose - .. .
efficiency, and usedternativefues.

Average Measurable TEDE
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The Objective’s Strategies

Thefollowing strategiesdescribetheway in
which the Department will work toward achieving
thisobjective. Theseactivitieswill betrandated
into annual budgetsand performanceplansfor the

1990 1991 1992 1993 1994 1995 1996 1997 1998

Department.

M Implement I ntegrated Safety M anagement
Systemsinal mgor management and
operations contracts.

M Maintain current, up-to-date DOE policies,
standards, and guidance; and adopt
consensus standardsto apply to the DOE
work environment.
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Continuereationshipswith externa
regulators (OSHA, NRC, EPA, and the
States) to accommodatetheir specia
interestsand jurisdiction, asappropriate,
and to advance the DOE environment,
safety, and healthgoals.

Provide productsand supportin
environment, safety, and hedlth that
efficiently use centrally managed DOE
resources. Programsincludethe
Department of Energy L aboratory
Accreditation Program, the Federa
Employees Occupationa Safety and Hedlth
program, and the nationally-recognized
Voluntary Protection Program.

Provide compliance assuranceto DOE line
management by drawing onthe
Department’sactivitiestoimplement the
Nationd Environmenta Policy Act
(NEPA).

Conduct oversight activitiesto provide
information and analysisin order that DOE,
contractor management, and the public
have an accurate, comprehensive
understanding of the effectiveness,
vulnerabilities, and trendsof the
Department’ senvironment, safety, and
hedlth policiesand programs.

Conduct hedlth studiesincluding
Occupationd Medicine(medica
survelllance), Epidemiologic Studies
(survelllance and communication of worker
injury andillness), Public Hedlth Activities
(health studies, hedlth education and
promotion, etc., at DOE sites), and
Internationa Hedth Programs(Marshall
Idands program and health studiesinthe
former Soviet Unionand Spain).
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Support analysisof themedical effectsof
radiationincluding theactivitiesof the
Radiation Effects Research Foundation.
Contributeto the maintenance of the hedlth
andwelfare of atomic bomb survivorsand
to theworldwide enhancement of radiation
protection practicesand standards.

I mplement an agency-wide program of
pollution prevention and energy efficiency to
ingrainenvironmenta accountability intothe
Department’sdaily decison-making
process. Make continuousand cost-
effectiveimprovementsthat will reducethe
generation of waste; reduce/diminate use of
environmentaly harmful materids,
equipment, and processes, enhancethe
reuse of materialsamong DOE sites; and
increasethe usage of energy-efficient
technologiesand processesindl our
activities
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OBJECTIVE CM2

Manage human resources and diversity initiatives and implement practices
to improve the delivery of products and services.

Introduction The Objective’'s Strategies
Thisobjective congtitutesapledgethat internal
DOE customerswill receiveimproved servicesat
reduced costs. The Department’ sHeadquarters
staff offices support program e ementsthrough
theinternal ddlivery of productsand services.
Theseinclude: office gpace, communication
services, and office suppliesthrough the Working

Thefollowing strategiesdescribetheway in
which the Department will work toward achieving
thisobjective. Theseactivitieswill betrandated
into annual budgetsand performance plansfor the

Department.

M Align programspertaining to human

Capital Fund; personnel and training services,
contract adminigtration; financia management and
accounting; and corporate policieson many
subjectsincluding diversity goalsand resolution of
internd disputes.

The Objective’s Measures

DOE has established thefollowing performance
measures. Thesemeasuresprovidethebasisby
whichthe Department will know that it has
achieved the objective, or ismaking progress
towardit. Thesemeasureswill betrandatedinto
annua targetsfor performance plansand budgets
for the Department.

M Improve DOE human resources
management (specific goa sareunder
development and will beincludedinannua
performanceplans).

M Achievethe Department’sdiversity gods
for hiring and competitive promotions
congstent with current Civilian Labor
Forcedtatistics.
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resourcesto DOE’smission by integrating
human resource management into DOE’s
systemfor planning, budgeting, and
program eva uation; continueto recruit,
develop, and manage our workforceto
sustainworld-classprograms.

Implement thecritical actionitemsinthe
annual plan devel oped by the Federa
Technical Capability Panel.

Implement the milestonesinthe DOE
Corporate Education, Training, and
Development Plan; develop and
implement anew Technical Leadership
Development Program; andimplement an
automated Training Moduleinthe
Corporate Human Resources I nformation
System (CHRIS).

Initiateamagjor project toimplement a
modern systemsapproach: the Business
Management Information System (BMIS).
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M Conduct self-assessmentsto measure
organizationd performanceusingthe
Nationa Performance Excellence Standard
andtheMacolm Badridge Criteria
Evaluateresults, measuretrends, and
recommend organizationa improvementsto
DOE |leadership.
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OBJECTIVE CM3

Manage financial resources and physical assets to ensure public confidence.

Introduction

Intheareasof financia, contractual, project, and
assetsmateria smanagement, DOE must provide
servicestointernal customersinamanner that
assuresthe public of the Department’ sintegrity.
Thefollowing performancemeasuresarein
accordancewith recent legidationincluding the
Chief Financia OfficersAct of 1990, the Federa
Financia Management Improvement Act of
1996, the Federal Acquisition Reform Act of
1996, and the Small Business Act and the Small
Business|Investment Act of 1958 asamended.

The Objective’s Measures

DOE has established thefollowing performance
measures. These measuresprovidethebasisby
whichthe Department will know that it has
achieved the objective, or ismaking progress
towardit. These measureswill betranslated
into annual targetsfor performance plansand
budgetsfor the Department.

M Achieve 70 percent of facility-management
contracts (including management and
operating contracts) being competitive
awards by 2003. [Webelievethat 70
percent isaperformance ceiling dueto
exemptionsfrom competitionthat exist for
important and urgent national security
requirementsand for long-term research
activitiesat DOE Federaly-funded
research and devel opment centers
(FFRDC9)].

CORPORATE MANAGEMENT
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Facility Management Contracts
FY 2003 Target 70%

100
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20 7

80 |

60

ol

T T T
1984 1990 1995 1999 2000 2001 2002 2003 2004 2005

Achieve 80 percent of support-service
contractsbeing performance-based by
2003. (Thereare contractswith routine
taskswhere performanceisimportant but
not akey factor.)

Publish by March of each year anannual
accountability report that includesthe
Department-wideaudited financid
statement which hasan unqualified audit
opinion.

The Inspector General Gregory Friedman (right)

congr

atulates Chief Financial Officer Michael

Telson on the successful completion of the DOE
FY 1999 Accountability Report and for earning a

clean

audit opinion of the Department’s financial

statements.
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M Ensureequitableopportunitiesfor minority
educationa ingtitutionsand small, minority,
and women-owned businessesto compete
for grantsand contracts. (Targetsarebeing
negotiated and will befindized after the
publication of the Strategic Plan. They will
beincludedin annua performanceplan.)

M Plan, program, budget, and execute DOE’s
projectson scheduleand at budget.
(Targetsarebeing included indraft DOE
Order 413.X. Uponissuanceof thisorder,
targetswill beincludedinannud
performanceplans.)

The Objective’s Strategies

Thefollowing strategiesdescribetheway in
which the Department will work toward
achievingthisobjective. Theseactivitieswill be
trandated into annua budgetsand performance
plansfor the Department.

M Makegreater useof competitioninthe
award of new FecilitiesManagement
contracts.

M UsetheFederal Acquisition Regulationto
award new support-services contractsas
performance-based contractsin
conformance with Federal contract-reform
efforts.

M Establish palicy, provideguidance, and
coordinate Departmentd effortsfor
reporting performanceresults, FMFIA
results, audit resol ution results, management
representation letters, financia statements,
and other financia data.
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Report through periodic reviewson
progresstoward stated goalsto award
grantsand contractsto minority educational
ingtitutionsand small, minority, and women-
owned businesses.

Establish astrong corporate capability in
the CFOfor policy and oversight of project
management. For example,

— Establish project management tracking
and control systems.

— Strengthen linemanagement
accountability for project
management results.

— Revisethe criteriaand processes for
project funding decisions.

— Implement aprogram to devel op and
credentia program/project managers.

Implement acrosscutting initiativeon
nuclear materialsstewardship, inorder to
ensurethat thelife-cycle management of
nuclear materiasissafe, environmentaly
sound, efficient, cost-effective, and
transparent (to meet nonproliferation
objectives).

Improvethequality, timeliness, and content

of communicationsconcerningthe
Department’sfunctionsand activities.
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OBJECTIVE CM4

Manage information technology systems and infrastructure to improve

the Department’s efficiency and effectiveness.

Introduction

The Office of Chief Information Officer (CIO)
meets DOE’ sresponsi bilitiesfor management of
information technology (1T), asrequired by the
Clinger-Cohen Act of 1996. Thepoliciesand
management provided by thisoffice extend to the
entire DOE complex. Whilethe majority of
funding for IT residesin the Department’s
program elements, the ClO isdirected to justify
the Department’s| T investment and lead in the
development of corporate solutionsto
Departmental problems. The ClO reportstothe
Deputy Secretary of Energy.

The Objective’s Measures

DOE has established thefollowing performance
measures. Thesemeasuresprovidethebasisby
whichthe Department will know that it hasachieved
the objective, or ismaking progresstoward it.
These measureswill betranglated into annual
targetsfor performance plans and budgetsfor the
Department.

M Ensureeconomica and effective management
of information resourcesto support DOE
missionsand objectives.

Makeeffectiveuse of commercia applications
and solutionsfor DOE’senterprise-widel T
infrastructure; link I T investmentsto DOE
strategic goal sand the needs of business
operations, minimizethe number of redundant
and duplicative systems, and improve
enterprise-widedatasharing.

CORPORATE MANAGEMENT
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The Objective’s Strategies

Thefollowing strategiesdescribetheway inwhich
the Department will work toward achieving this
objective. Theseactivitieswill betrandatedinto
annua budgetsand performance plansfor the

Department.

M Implement the CIO'sdraft I T capital
planning and investment management policy
to ensure DOE-wide consistency and
uniformity inaddressing Clinger-Cohen Act
requirementsaswell as Officeof
Management and Budget (OMB) and

Generd Accounting Office (GAO) guidance.

Maintain T investmentsusing aDepartment-
wide comprehensivecapital planning
process. Establish I T-investment review
boards composed of senior program
managers.

Continuethe DOE Strategic Information
Management (SIM) Program to ensure
dignment of mgjor I T investmentswith DOE
businesslinegoalsand objectives.

Implement an Information Architecturethat
providesabasisand framework for
corporatel T initiatives.

Establish standardsand policy that will
leverage commercial technology and
common solutions.

Establish common telecommunicationsand
desktop solutionsthat will reduce codts,
improveinteroperability, andincrease
efficiency.
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OBJECTIVE CM5

Use appropriate oversight systems to promote the efficient, effective,

and economical operation of the Department of Energy.

Introduction

DOE has adopted performance-based
management withitsimplied use of self-
assessment for managing the Department and
itsactivities. However, thereisstill aneed and
astatutory requirement for independent
oversight, whichisprovided by the Office of
the Inspector General (OIG). Independent
oversight isalso provided by other
Departmental officesat asub-strategiclevel.

The Objective’s Measures

DOE has established thefollowing performance
measures. These measuresprovidethebasisby
whichthe Department will know that it has
achieved the objective, or ismaking progress
towardit. These measureswill betranslated
into annual targetsfor performance plansand
budgetsfor the Department.

M Completetherequired annud financia
statement audits by datesdesignated inthe
law.

M Completeat least 60 percent of theaudits
planned for each year and repl ace those not
dready started with moresignificant audits
that identify time-sensitiveissuesin need of
review.

M Initiateat least 70 percent of ingpections
planned for the year and repl ace those not
dready started with inspectionsthat have
greater potential impact.

M Obtainjudicid or administrativeaction on at

least 35 percent of casesinvestigated during
thefiscal year.

M Obtain at least 75 percent acceptancerate
oncrimina and civil casesformaly
presented for prosecutoria consideration.

The Objective’s Strategies

Thefollowing strategies describetheway in
which the Department will work toward
achieving thisobjective. Theseactivitieswill be
trand ated into annua budgetsand performance
plansfor the Department.

M Completerequired financia auditsby dates
designatedinthelaw.

M Utilize OIG staff to addressemerging issues
by responding to Departmenta priority
requests, answering Congressiond inquiries,
conducting joint reviewswith other Federal
agencies, testifying before Congress, and
ass ting the Justice Department in qui tam
Cases.

v  Evauatetheresultsof the Department’suse

of performance measuresto monitor
programsand operations.
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M PlantheOIG audit, investigation, and
ingpectionworkloadsby focusing onthe
issuesthat arecritical. Theseplansare
documented each year inthe OIG Annua
PerformancePlan. Examplesof themost
critical issuesare:

— Intdligence/Counterintelligence,

— Safeguardsand Security,

— Contract/Grant Adminigtration,

— Program Management and Operations,
— Environment, Safety, and Hedlth,

— Infradtructure,

— Fnancid Management,

— Adminidrative Safeguards, and

— Information Technology Management.
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Linkage to Budget Structure

The Corporate Management goal issupported by
fiveobjectives. Each objectiveisbeing pursued
through long-term strategies. DOE’ sbudget
Decision Unitsfund work onthoselong-term
strategies. Theannua performancemeasuresare
discussed with the Decison Unitsinthe Annual
Performance Plan, whichissubmitted with the
budget for each fiscal year. Thefollowing chart
showstheréationship between Decision Units
and objectives.

Corporate Management Goal:
Demonstrate excellence in the Department’s
environment, safety and health; and
management practices and systems to
support our world class programs.

CM1: Environment, CM3: Finance
Safety & Health & Assets

CM5: Appropriate
Oversight

Environment, Safety & Health Departmental Administration
(EH) (MA, CFO, PC, PO, HG, CI, PA)

Departmental Administration
(S1, MA, CFO)

Inspector General
(16)

CM2: Human
Resources

Departmental Administration
(MA, ED, GC, HG)
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CM4: Information
Technology

Security and
Emergency Operations
(SO)
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DOE’'S STRATEGIC PLANNING

DOE’s Strategic Planning
Process

Improving Performance and
Providing Results

During thelast decade, Congressand the
Administration passed several laws and
undertook initiatives to reform management
throughout thegovernment. The Government
Performance and Results Act (GPRA) of
1993, the Chief Financia Officers Act of
1990, the Government Management Reform
Act of 1994 (GMRA), the Federal Acquisition
Streamlining Act of 1994, and the Information
Technology Management Reform Act of 1996 all
focusonimproving theway agenciesperformed
their mission and providing increased
accountability for taxpayer-funded programs.

DOE sfirg Strategic Planwaspublishedin April
1994, threeand ahalf yearsbefore GPRA
required suchaplan. That planidentified thefour
businesslinesof the Department. Businesslines
providethe meansby whichweintegratethe
Department’sactivitiesand by whichweplanto
utilizeeffectively our uniquescientificand

technol ogical assets, engineering expertise, and
facilities. Thesecond DOE Strategic Plan,
September 1997, wasthefirst that we published
under GPRA. Indevelopingthat plan, we
consulted with Congressaswell asprogram
stakeholders.

Thisplan, our third, buildson our previousplans
and upon recent effortsto update and improve
our strategies. For example, it benefitsfromthe
Comprehensive National Energy Strategy and
the Environmenta Quality plan Accelerating
Cleanup: Pathsto Closure. Also, compared to
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prior plans, our goalsand objectivesaregreatly
improved. They aremore quantified, more
achievable, and we can measure progressmuch
better.

The DOE Strategic Planinfluencesall
performance planning for the Department. This
plan setsthe general goals, objectives, measures,
and strategiesthat will beimplemented through
the Annual Performance Plan, the budget, and the
Annua Performance Agreement betweenthe
Secretary and the President.

Integrating Planning into
Decision-Making

DOE iscommitted to performance-based
management asthe approach to managethe
Department anditsactivities. In performance-
based management, goal sare established through
consensus. Self-assessment isthe primary tool
for ng and eva uating performance, and
measurableresultsare used aswereview our
performanceimprovementsand makedecisions
ontheallocation of resources. Inthisway, the
Department uses performance-based
management asitstool to:

v  Planfor, manage, evaluate, and reward
performance by organizations, employees,
and contractors;

M Improvetheddivery of productsand
sarvicesand facilitate communicationswith
customersand stakeholders;

M Encourage employeesand contractorsto
achieveexcdlence; and

M Guidedecison-making.
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Performance-based management reinforcesand
formalizesthe Department’s Strategic
Management System.

The Department a so recognizesthat no
management approach can anticipateall potential
situations. Inaddition, we accept that because
weare stewardsof public fundsand work for the
American taxpayers, how we do our work is
often asimportant asthe end-resultsof our work.
Therefore, DOE's performance-based
management approach includesthe necessary
flexibility and mechanismsto ensureeffective
stewardship of public fundsand accountability to
the American taxpayer.

DOE’s Strategic
Management System

To meet new challenges, the Department had to
sgnificantly improveitsmanagement processes.
In March 1996, DOE devel oped and
implemented acorporate Strategic Management
Systemfor the FY 1998 and outyear budget
cycles. Thesystem combinesthe processesfor
drategic planning, budgeting, and program

evauationthat had previoudy not beenwell
integrated withinthe Department. It providesthe
framework to satisfy thefinancia and
management requirements set by the Government
Performanceand Results Act, the National
Partnership for Reinventing Government, and
other legidation. Thekey processesand
productsthat form theframework of DOE’s
Strategic Management System aregraphicaly
portrayed inthefigure below.

Performance, asindicated by measurableresults,
isthebasisof the Strategic Management System.
Cons stent measures are used throughout the
processesof planning, budget formulation, budget
execution, and programevauation. Thus,
performance meansmuch morethan just
accomplishing activities. It meansmeasurable
progresstoward delivering desired outcomesand
resultsto customers.

Inplans, performanceisdefined intermsof
measurableresults. Inbudget formulationand
execution, resourcesareal ocated and expended
to deliver measurable productsand services. In
evaluation, successishbased uponthe

Elements of the Strategic Management System Framework

Planning

DOE Strategic Plan

Secretary's 5-Year Budget
Guidance

Annual Performance Plan

R&D Portfolio Development
and Roadmapping

[

m
Programs
Field
Employees

Contractors
Private Sector

[x

Program Evaluation

Quarterly Performance Reviews
Annual Accountability Report
Employee Performance Reviews

3

OMB
Other Federal Agencies

Congress
\PW
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Budget Formulation

Corporate Budget Review
OMB Budget Submission
Congressional Budget Request

\

[1

Budget Execution

Secretary's Presidential Agreement
Secretarial Officer Agreements
Performance Contracts
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measurement and analysisof what isactualy
delivered. Thisconcept of performanceisnow
used by al of the Department’ sorganizationa
levels, i.e., fromthe DOE Corporatelevel down
tothecontractor level. Ultimately, the
measurement of performancealowsthe
Department to ensure consistency betweenthe
Department’slong-term vision and the day-to-
day activitiesof individual Federa and contractor
employees.

Performance Starts
with Strategic Planning

The Department usesits Strategic M anagement
System to manage the execution of itsprograms
from planning through program eva uation.
Strategic planningisanintegra first stepinthe
process. The Strategic Planisthebasisfor al
lower-level planning withinthe Department. It
setsthelong-term directionsand policiesto be
carried out by DOE’sprogramsandfield
organizations. Inall of the Department’s
activities, performanceismeasured against the
genera goals, objectives, and measuressetout in
thisPlan.

General goalsarelong-term and outcome-
oriented. They arestated inamanner that allows
inthefuture an assessment of progress, i.e.,
whether thegoalswere, or are being, achieved.
Becausethe goa saremeasurableand
quantifiable, the Department can assessits
progressin pursuit of thegoa sover theduration
of thePlan.

Obj ectivesdefine mgor accomplishmentsthat
contributeto achievingthegenera god.
ODbjectives are measurable, achievable, and
reasonabletargetswith deadlines. By reasonable
we mean that within credible planning
assumptions, aDOE program should be ableto
achievetheobjective, and that theobjectiveis
meaningful a thenationd level.

M easur esexpand on the stated objectives.
They specify thebasisby which DOE will
ascertainthat itismaking progresstoward
achieving thisobjective. Measuresdefinekey
program eventson theway to meeting the
objective. They describe precisely what will be
measured, aswell asthe expected timefor
performing key events. Inthissense, we say that
themeasuresestablish abasdlinefor agiven
program. If direct measurement isdifficult, other
performanceindicatorswill be used.

Strategiesaretheactivitiesthat support an
objective. Inmost cases, strategiesarethe
activitiesexecuted using thefunds appropriated
by Congress. Although they may not alwaysbe
stated in outcome-oriented terms, the strategies
areessential to accomplishing objectives.

Relationship Between the
Strategic Plan, the Annual
Performance Plan,
and the Budget

GPRA requiresthat we describetheway inwhich
the performancegodsinthe Annua Performance
Panrelateto the genera goalsand objectivesin
the Strategic Plan. The Department attemptsto
establish acloserel ationship between thesetwo
setsof goasand webelievethat consistency
between thetwo setsof goalsisessentia if we
areto establishaclear logic for managing our
programs. By requiring usto integrate program
budgetswith plans, GPRA isfostering better
decision-making within the Department and

hel ping usto communicate moreeffectively the
outputsand outcomesthat thetaxpayersare
getting fromtheir investmentin DOE.

The Department has been executing Annual
Performance Agreements between the
Secretary and the President since FY 1995.
Theseagreementsare now subtitled“ Revised
Annual Performance Plans’ and aredirectly
linked with the Department’s Strategic Plan. The
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linkage between plans and the budget was
origindly achieved by using cross-reference
tables. Asshown by thefigure, startingwith the
FY 2001 Annua PerformancePlan, the
connection between thetwo isachieved by
organizing annua performancegoa sunder budget
“DecisonUnits” Theseare GPRA program
activities, which areaggregations, dis-
aggregations, or consolidationsof activitiesinthe
Program and Financing Accounts (P& F) inthe
President’sbudget. Through theuseof Decision
Units, DOE integrates performance, budget, and
gtrategic planning in acons stent manner.

This Strategic Plan goesonestep furtherin
establishing the connectionamong gods. In
developing thisPlan, our intent hasbeen to make
measuresfor the objectives* outcome-oriented,”
and makethe strategiestiedirectly tothe
Decison Units(GPRA program activities). This
approachwill ultimately help usto achievefull

STRATEGIC PLAN

Business Line
Goals (5)

!

Objectives
[3 to 5 per BL Goal]

e

Performance

integration and clear linkage between plansand
program accounts. We recognize, however, that
sgnificant work remainsto moreclearly articulate
thesemeasuresand strategies. Finaly, wewill
establishinthe Annua Performance Planannua
targetsfor the performance measurescontainedin
the Strategic Plan, aswell as* output” measures
to show progressonthestrategies.

Performance Agreements

For each year, after Congress appropriatesfunds,
the Annua Performance Plansareformalizedin
the Performance Agreements between the
Secretary and President. The Agreement
includesadj ustmentsto theannual measures
based on actual appropriations. Although not
required by GPRA, OMB alowsrevision of the
“find” annua measuresin Circular A-11. The
Agreement documentstheimpact of budget
adjustmentsto the Plan, which facilitatesthe

Strategies

Measures

Performance goals in the Annual
Performance Plan are linked with
the measures and strategies in the
Strategic Plan

BUDGET
GPRA Program Program Budgets
Activities by Decision Units
(Budget $$) GPRA Program (Budget $$)
Activities are
regroupings of
Decision Units
(Aggregation,
Disaggregation,
or Consolidation)
Annual Performance
Goals — at GPRA
Activity Level
* Outcomes
* Outputs v

Annual Performance
Goals — at Decision
Unit Level

Performance goals in the
Budget flow down from the
performance goals in the
Annual Performance Plan

Relationship Between Strategic Plan,
Annual Performance Plan and Budget
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reporting of updated results. DOE managers
attest by signature onthe Agreement their pledges
to produceresults. Our mid-year review
reinforces our focus on performance and provides
anintermediate appraisal of status.

Reporting on Performance

DOE’sFY 1995 Annual Performance Report
wasthefirgt “ condensed” report. It documented
our performancein 61 pagesof text ascompared
to the 500-pagereportsof prior years. Atthe
end of FY 1996, we combined the performance
report withtheannual financial statements
required by the Government Management Reform
Act of 1994 (GMRA), to satisfy therequirement
to report ontheresultsof funded activities. The
financia statementsfor FY 1996 also served as
theannual report and received a“ clean opinion”
from DOE'’ sInspector Genera. For FY 1997,
weagainreceived a“cleanopinion.”

For FY 1998, weimplemented OMB’s
recommendation and prepared an

“ Accountability Report” that covered the
annual reporting requirementsof severa laws.
With one exception, the Inspector General
determined that our financial statements
presented fairly the Department’sfinancia
position. Theexceptionwasin the estimate of the
environmenta ligbilitieswhichresultedina
“qualifiedopinion.” InFY 1999, the previous
year’sissueswere resolved and the Department
received a“clean opinion” from the I nspector
Generd.

The FY 1999 Accountability Report wasalso
thefirst performancereport required by GPRA.
Reviewsby DOE’sInspector General, the GAO,
and our salf-assessment highlighted areaswhere
weneedtoimprove. Throughanaysisof actual
performanceanditsrelationshiptothedesired
outcomes, we haveworked toimprovethe
processin subsequent planning cycles. As
indicated above, the goalsand objectivesfor our
third Strategic Plan aremore quantified and
achievable.
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The Federa Energy Management Program
(FEMP) providesan example of the effectiveuse
of performance measureson programs. Thekey
measurefor FEMPisto reduce energy use per
sguarefoot of building space. TheEnergy Policy
Act of 1992 (EPACct) set the goal at 20-percent
savingsas compared to the 1985 baseline by the
year 2000. Through FEMP sefforts, the
government achieved the 20-percent goal. When
the President set even higher goasfor thenext 10
years, FEM P sbudget wasincreased by 23
percent for FY 2001 in recognition of their past
successesand to adjust for thegreater difficulty of
achievingthenextlevel of savings.

Role of Program
Evaluation

GPRA definesprogram evauationas” an
assessment, through obj ective measurement
and systematic analysis, of the manner and
extent to which Federal programs achieve
intended objectives.” The law requires
agencies to describe in their strategic plans the
program evaluations used to establish or
revise general goals and objectives, together
with aschedulefor future program evauations. In
thisPlan, we have discussed the mgjor program
evauation effortsthat haveinformed the
development of our genera goa sand objectives
within each businessline. Thissection providesa
more comprehensivedescription of the
Department’sprocessesto eval uate programs.
Program eval uation, asdefined above coversa
broad range of evaluativeactivities. Wegroup
theseeva uationsinto threemgor categories.

(1) Measurement of progress against
quantitative, results-oriented, performance
goalsover time: The Department has

devel oped Annud Performance Agreements
between the Secretary and the President each
year sinceFY 1995. Theperformancegoalsin
these agreementsrepresent our most significant
outputsand outcomesfor thefiscal year. We
track theresultstoward the goalsduring the year
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and report them once at mid-year and then at the
end of year. Wemaketheseresultspublicly
available on the World-Wide-Web. Thechart
below showsasummary of year-end assessments
for FY 1995 - FY 1999.

(2) Reviews and Evaluations. Multi-
discipline reviews, cross-program reviews,
and management reviews to evaluate
whether the programs and organizations are
properly focused and are achieving their
intended results: Themajor evaluationswithin
each businesslinethat the Department has
conducted sincethe publication of the previous
Strategic Planareinthefollowing tables.
Through theseeva uations, the Department isable
to re-assessits programs and reorient them or
apply additiona resourcesin order to ensurethat
they achievetheir intended objectives.

(3) Project reviews to ensure that activities
are on schedule and that they will achieve
their objectives within the level of resources
allocated to the projects. The Department has
conducted external independent reviewsand
internal independent reviewsof nearly all projects

involving theacquisition of capital assetsor the
environmental restoration of DOE facilitiesover
the past two years. The purpose of thesereviews
wasto determineif the scope, underlying
assumptions, cost and schedule baselines, and
contingency provisonswerevalid and credible
withinthebudgetary and adminigirative
congtraints. Therearemany outstanding
examplesof firg-ratefacilities—completed or
under construction—that havemet, or are
meeting their project objectives, on schedule, and
withinbudget. However, thereviewsaso
revealed that some of our projects have been
poorly managed. InFY 1999, to correct these
deficiencies, the Deputy Secretary ingtituted a
Project Management Reform Initiativeand
established astrong corporate organi zation to
strengthen the management of projects. The
Department has devel oped an action plan geared
to both the Deputy Secretary’sinitiativeand to
addressfindingsintheNational Research
Council’s 1999 report entitled, Improving
Project Management in DOE. Thisplanis
being aggressvely implemented. Thestepsbeing
takenincude:

Summary of Year-End Assessments of Performance Goals
Secretary’s Performance Agreement with the President
250
~ i>
100 - W Unspecified
O Not Met
50 —— mNearly Met
O Met or
0 - Exceeded
FY 1995 FY 1996 FY 1997 FY 1998 FY 1999
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Program Evaluations through Multi-Discipline Reviews,
Cross-Program Reviews, and Management Reviews

Title and Purpose Date
Energy Resour ces:

Technology Opportunities to Reduce U.S. Greenhouse Gas Emissions. Oct. 1997
Prepared by the National Laboratory Directorsfor theU.S. Department of Energy.

Thisdocument was compiled by 11 National L aboratoriesand representsapeer-

reviewed consensuseval uation of technol ogy pathwaysto reduce greenhousegas

emissionswith sustained economic growth. Forty-seven technology pathwaysare

described that have significant potentia to reduce CO, emissions. Thetechnologies
spanthreebroad areas. energy efficiency, clean energy, and carbon sequestration.

Federal Energy R&D for the Challenges of the 21% Century: A review, by Nov. 1997
the President’s Committee of Advisorson Scienceand Technology (PCAST),

of the national energy R& D portfolio with recommendations on how to ensure

that the United States has a program that addresses its energy and

environmental needsfor the 21 century.

Comprehensive National Energy Strategy: Pursuant to Section 801 of the Apr. 1998
Department of Energy Organization Act, the Comprehensive National Energy
Srategy documentsthe Nation’senergy policy; it wasdevel oped through active

public participation.

Powerful Partnerships: The Federal Role in International Cooperation and Jun. 1999
Energy Innovation: A PCAST review of the potential benefits of varioustypes

of energy-related cooperation with other countries, with recommendations for

anaggressive U.S. initiativeto strengthen cooperation.

Energy Research and Development Portfolio: Volume 1 of a4 volumeR&D Feb. 2000
Portfolio providesan analysis of the complete set of R& D investments supporting
Energy Resources.

Powering the New Economy: Thereport summarizes DOE’saccomplishments, Sep. 2000
R& D programs, and ongoing energy challenges.

Scenariosof U.S. Carbon Reductions: A peer-reviewed study conducted by an Sep. 2000
inter-laboratory working group, documents how thefour key energy sectors—buildings,
transportation, industry, and e ectric utilities—coul d respond to directed programs

and policiesto expand adoption of energy-€fficiency and low-carbon technol ogies.
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Program Evaluations through Multi-Discipline Reviews,
Cross-Program Reviews, and Management Reviews

Title and Purpose Date
National Nuclear Security:

Maintaining United States Nuclear Weapons Expertise (Chiles Commission):  Mar. 1999
A report that offered 12 recomendationsfor the recruitment and retention of scientific,
engineering, and technical personnel for the Stockpile Stewardship Program.

“30-Day Review” : A comprehensiveinterna review of the Stockpile Nov. 1999
Stewardship Program.
DOE Research and Technology Against the Threat of Weapons of Mass Feb. 2000

Destruction: Review of the Department of Energy Office of Nonproliferation
Research and Engineering (NN-20): A comprehensive review of R& D programs
by the Nonproliferation and Nationa Security Advisory Committee.

National Security Research and Development Portfolio: Volume 3 of a4 Feb. 2000
volumeR& D Portfolio providesan analysisof the complete set of R& D
investments supporting Nationa Security.

A Strategic Approach to I ntegrating Long-Term Management of Nuclear Jun. 2000
Materials: A consolidated account to Congressand the public of DOE’s

unclassified inventory of nuclear materials and a description of how and where

they aremanaged. Includesan examination of opportunitiesfor greater

integration, and adescription of next stepstoward realizing those opportunities.

The Stockpile Stewardship Plan: Documentstheresult of acorporate-level, Jun. 2000
program review required by the National Defense Authorization Act for FY 1998
multi-year (PL 105-85).

Environmental Quality:

Accelerating Cleanup: Pathsto Closure: A site-by-site, project-by-project Jun. 1998
projection of thetechnical scope, cost, and schedul e required to completeall
353 projectsat DOE’s53 remaining cleanup sitesin the United States.

Environmental Quality Research and Development Portfolio: Volume 2 of a Feb. 2000
4volumeR& D Portfolio providesan analysisof the complete set of R& D
investments supporting Environmental Quality activities.

Status Report on Pathsto Closure: Updates the June 1998, Accelerating Mar. 2000
Cleanup: Pathsto Closure study and introduces additional analysesthat offer new
insgghtsinto thelong-term scope of the Environmental Management program.
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Program Evaluations through Multi-Discipline Reviews,
Cross-Program Reviews, and Management Reviews

Title and Purpose Date
Science:
Planning for the Future of High Energy Physics: A subpanel report of the Feb. 1998
High Energy Physics Advisory Panel on future opportunities, needs, and
directionsfor thefield.

Human Genome Project Five-Year Plan (1999-2003): Developedduringaseries  Oct. 1998
of DOE and National Institutes of Heal th workshops and advisory committee

meetings, and reviewed by DOE’sBiologica and Environmental Research

Committee, acollaborativefive-year plan addressing theresearch needs, required

actions, and national and international coordination needed to completethe

sequencing of thehuman DNA by 2003.

Officeof Science Strategic Plan: The Department held two workshops, as part Jun. 1999
of along-range planning processto definethegods, objectives, strategies, and
the portfolio of research that DOE sponsors.

Complex Systems - Science for the 21% Century: addresses the broader Aug. 1999
issues, opportunitiesand plansfor the science behind fundamental complex

structures, how they interact to create new phenomenaand assemblethemselves

into devices, and how they can be designed atom by atom for desired characteristics.

Nanoscale Science, Engineering, and Technology Research Directions: A Sep. 1999
study conductedin preparation for thenational, interagency researchinitiative

in nanotechnol ogy, the report describesimportant research directions based on

new tools, new understanding, and adevel oping convergence of the disciplines

of physics, chemistry, materialsscience, and biology.

Priorities and Balance Within the Fusion Energy Sciences Program: A review  Sep. 1999
and evaluation of thebalance, priorities, and long-range goa swithin theresearch
program, prepared by the Fusion Energy Sciences Advisory Committee.

Science Research and Development Portfolio: Volume4 of a4 volume R& D Feb. 2000
Portfolio providesan analysis of the complete set of science activitiesorganized
around twelvemgjor chalenges.

Scientific Discovery through Computing: A plan submitted to the U.S. Mar. 2000
Congress addressi ng the broad-based computational needs of the DOE

scientific community and corresponding future directions in DOE advanced

computational moddlingand smulation.
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M Creating acorporate project performance
and corrective action tracking system.

M Subjecting projectswith sgnificant
problemsto more stringent reporting
requirementsand controlsby placing them
onthe Chief Operating Officer’s“Watch
Lig”

M Strengthening DOE line management
authority and accountability for project
execution and performance.

M Strengthening contractor measuresand
incentivesfor project executionand
performance.

M Establishing aproject management
oversght capability withintheofficesof dl
L ead Program Secretarial Officers.

M  CreatingaDOE Management Development
Program for program and project
managers.

M Improving project management throughthe
implementation of best practicesin project
planning, funding, control, and reporting.
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Management Challenges
for the Department

The Department strivesto continualy improveits
management processes and to becomeamore
efficient and effective organi zation. Towardthis
end, we have established objectivesand
performancegoasin all aspectsof management.
Inalargeorganizationwith diversemissons, there
arealways specific areasthat need specid
management focus. Toidentify areasthat need
attention, the Department has instituted an
annual salf-assessment process pursuant tothe
Federal Manager’sFinancia Integrity Act
(FMFIA). Inaddition, weget critica insghtinto
specific problem areasthrough independent
evaluationsby the Department’ sl nspector
General, aswell asthrough the studiesundertaken
by the Generd Accounting Office.

DOE hastaken aproactive approach to dealing
with management chalenges. Thesechdlenges—
and the actionswe are taking to addressthem—
arebeing integrated into our GPRA planning
process. Thefollowing tableprovidesalist of the
management chalengesthat weare currently
addressing, aswell asthosewherewe have
already taken corrective actions. Wherewe have
ingtituted corrective actions, weestablish
additional, specific performance goa sand track
themclosdly until thereissubstantial improvement
in performance.
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DOE Management Challenges

Surplus Fissile Material
Environmental Compliance
Nuclear Waste Disposal
Safety and Health
Project Management
Security
Mission Critical Staffing

Contract Management
Inadequate Audit Coverage

Slow Transition to External Regulation

DOE Infrastructure
Management of Export-Controlled Assets

Organizational Structure Blurs Accountability
Staff Lacks Technical and Management Skills

Permitting Issues at the Waste Isolation Pilot Plant

Strategic Plan Business
Line and Objectives

External Requlation

The Department hasexamined theissues
associated with shifting someof itsfacilities
exclusvely toexternd regulation. On

February 19, 1999, the Secretary, viaaletter to
the House Science and other committees, advised
that“.... Our analysisto date indicatesthat many
potential benefits... havenot been
demonsgtrated,” and that “ Consequently, we have
determined that submittal of legidation to exempt
certainfacilitiesfrom Departmental regulationsis
premature.” The Secretary promised that the
Department will “.... completeour work with
NRC, OSHA, andthe States...[and)]... evaluate
whether the substantial fundsrequiredto prepare
DOE facilitiesfor ashift toexternd regulation
would be better spent on achieving the
Department’scleanupmissongoas.” The
reportsof thepilots(i.e., pilot studiesof
implementing of externd regulation) havebeen
delivered tothe Congressaspromised. The
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Secretary a so promised that the Department
would takeimmediate stepsto“... redoubleits
effortsto provide asafeand healthy workplace
... Thoseeffortsare currently underway. All
actionson thisrecommendation are complete,
and Congressno longer contemplatesexterna
regulation of the Department’sfacilities.

DOE Infrastructure

For many years, the Department haslacked
processesto ensureitsinfrastructureisadequately
maintained. Asaresult, dueto decadesof
deferred maintenance and upgrades, much of the
Department’sinfrastructureisin poor condition.
Unsafe conditions, lost-time delays, and more
frequent and costly maintenance haveresulted
from deferring maintenanceat our aging facilities.

Toimprovethecondition of itsinfrastructure, the
Department implemented along-range strategy
that strengthensthe processfor managing capital
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assats, including theacquisition, maintenance,
modernization, and/or eventud disposa of
infrastructure. Inaddition, aFunctiona Cost
Reporting System, whichincludesmaintenance
datahasbeen deployed. It providesinformation
oninfrastructure upgraderequirements. Wewill
seek to further enhancetheavailablefinancia
informationin the Department’snew Business
Management Information System, which is
now under development. Webelievethe
processes now in place are adequate to
maintainour infrastructure.

Export-Controlled Assets

Inthe past, there has been inadequate control
over government personal property by the
Department’s management and operating
contractorsat some DOE fecilities. This
deficiency primarily involved inventory control
and reporting. Problemsresulted from
inadequate policiesand procedures, together with
alack of adequate attention by contractorsto
systemsfor managing personal property. To
remedy thissituation, Departmenta policieswere
strengthened to increase emphasis on property
management by DOE and contractor
employees, to ensure extensive coverage of high-
risk property, and to addresscritical problems
identified by auditsandinvestigations. Duringthe
period 1995 to 1999, third-party oversight
confirmed that DOE’sperformanceimprovedin
theareaof inventory management. However, in
thelast year, two incidents have occurred that
suggest DOE may needtoinitiate additional
safeguardsto protect export-controlled property.
In both cases, comprehensive analyses of root
causesuncovered how and why existing
procedureswerenot followed and identified new
actionsthat are needed to prevent smilar future
security incidents.
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Consultations on this
Strategic Plan

The Department initiated public consultation on
thedraft of this Strategic Plan with apressrelease
on February 24, 2000. The DOE Homepage
and other publicforumswerealso used to notify
the public of thedraft Plan, whichwasposted at a
web sitetogether with acomment center.

March 31, 2000 was set asthe due date for
comments but wasextended until April 10, 2000.
In addition, copiesof thedraft werecirculated to
the Office of Management and Budget (OMB),
Congress, and other Federal agenciesfor
coordinationwith their planning processes.

On April 4, 2000, we met with staff representing
severd Congressiona committees, includingthe
House Science Committee, Senate Government
AffarsCommittee, House Commerce
Committee, and Committee on Government
Reform. On April 18, 2000, we consulted with
the Office of Management and Budget. On
April 28, 2000, we met with the staff of the
Senate Committee on Energy and Natural
Resources. Commentsfrom Congresswere
received from F. James Sensenbrenner, Jr.,
Chairman of the House Science Committeg, ina
letter dated July 13, 2000. All commentswere
considered and incorporated into the plan as

appropriate.

The Department received considerableresponse
tothedraft planfromthe public. Therewere
over 2,500 vigtorstotheweb site. Severd
hundred of thevisitorswerecitizenswho would
otherwise not have accessto the Department’s
plansduring the consultation process. We
received gpproximately 500 commentsfrom
interested partiesincluding citizens, other Federa
agencies, energy industry representatives,
educators, and DOE Federa and contractor
employees. Wea so benefitted from the efforts of
the Council for Excellencein Government, which
reviewed our draft Plan.
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Other significant consultationstake place
continuoudy in support of ongoing planning
activities including those that led up to
development of this Strategic Plan. Thegenerd
public and/or stakeholders provided input during
the preparation of the Comprehensive National
Energy Strategy, Accelerating Cleanup: Paths
to Closure, DOE's FY 2000 Sockpile
Sewardship Plan, the Office of Science's
Strategic Plan, and the DOE Research and
Deveopment Portfolios. Theseand smilar
consultationsinform our strategic planning.

I mplementation of the Nuclear Waste Policy Act
isan exampleof DOE’ sthorough commitment to
public consultation. Throughformal andinformal
processes, DOE interactsfrequently with Federal
regulatory agencies, the Congress, the State of
Nevada, affected unitsof local government, and
diverseprogram stakeholderssuch as
environmental groups, technical and professional
organizations, policy groups, dectric utilities, and
Tribal Nations. Each program milestone presents
opportunitiesfor public participation and
consultation, and many key program actions
continueto be subject to theformal public
comment process.

In addition, the Department workswith the
Defense Nuclear Facilities Safety Board
(DNFSB) to implement its recommendations
regarding public and worker health and safety
at the Department’ sdefense nuclear facilities.
The Department also solicits advice and
guidance from the Environmental
Management Advisory Board (EMAB) on a
wide variety of topicsrelated to the
Environmental Management Program. The
EMAB’smembership consstsof Stateand local
government representatives, technica experts,
and stakeholders. Furthermore, the Department
solicitsadvicefrom Site Specific Advisory
Boardsthat have been established for 11 sites.
TheBoards provide consensusadviceand
recommendationsto the Department’s
environmental restoration and waste management
activities
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Interagency Crosscutting
Coordination

Inmany instances, the Department achievesits
goasand objectivesby relying a oneon our
unique capabilitiesand program activities. In
other cases, our success depends on ongoing
relationshipswith anumber of Federal agencies,
Stateand local governments, Triba Nations,
privateindustry, and Congress. \Werecognize
that crosscutting government responsibilitiessuch
asnationa security and multi-agency programsin
areassuch asglobal climate change, medical
research, and science education draw upon the
expertise and capabilitiesof many agenciesto
achievecommon goals. For such efforts, the
challengefor each agency isto defineitsroleand
to develop programsthat best useitsunique
financia, human, and technical resourcesto
optimizeoverall government performance. See
Appendix A for adetailed list of DOE’s
Interagency crosscutting coordination activities.

The Office of Management and Budget (OMB)
and the White House Office of Scienceand
Technology Policy play animportant leadership
rolein coordinating scienceand R& D efforts.
TheNationa Security Council coordinates
national security policy covering nuclear weapons,
armscontrol, and nonproliferationissues.

DOE iscommitted to continueworking closely
with other Federal agenciesand withOMB and
Congressto affect interagency crosscutting
coordination. Thefollowing examplesillustrate
our effortsto coordinate with other agenciesto
avoid duplication of effort and reducethe cost to
taxpayers.

For nonproliferation and armscontrol programs,
theNationa Security Council coordinatespalicy.
The State Department isthelead agency for dl
U.S. policy mattersdealing with other countries.
The Department of Energy providestechnical
support for treaty negotiation, verification, and
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compliance, aswell astechnical capabilitiesfor
detecting the proliferation of weaponsof mass
destruction.

The Partnership for aNew Generation of Vehicles
waslaunched in September 1993. Itisa
partnership between the Federal government and
the United States Council for Automotive
Research—acooperativeresearch effort among
Damler-Chryder Corporation, Ford Motor
Company, and General Motors. Thelead
Federd agenciesincludethe Departments of
Energy, Commerce, Transportation, and Defense.
TheEnvironmental Protection Agency, the
National Aeronauticsand Space Administration,
and the National Science Foundationalso
contribute. The Operational Steering Group and
the Technica Task Force, consisting of senior
representativesand technical staff of the partners,
set theresearch obj ectivesand identify specid
projectsand priorities, respectively.

In additionto cost-sharing, the partnership offers
many precedent-setting opportunitiesto combine
and build upon complementary technol ogiesthat
have been devel oped separately for other
purposes. Asexamples, DoD hasextensive
expertiseintheareaof advanced materials
(developed origindly for high-techweapons
programs); NASA has state-of -the-art expertise
insystemsintegration (devel oped through work
on the space shuttle); and DOE offersadvanced
technologiesinmaterids, dternativefuel sand
propulsion systems areas (devel oped through
decades of cutting-edge R& D work).
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APPENDIX A: Interagency Crosscutting Activities

Asshown onthefollowing table, DOE has many projectsin each of itsbusinesslinesthat involvethe

participation of other Federal agencies.

DOE Business Line/Project

Federal Agency Participants

Energy Resources
Objective ER1: Fuel Supplies

Transfer of Naval Oil Shale Reserves

DOI (Bureau of Land Management)

Use of Federal Royalty Oil To Re-fill Strategic
Petroleum Reserve

DOl
OMB, CEQ, DOI, Treasury, White House

Interagency Work Group on Oil and Gas

National Economic Council, EPA, USDA

Energy Production from Federal lands

DOI, EPA

Federal Energy Regulation

DOI, EPA, Corps of Engineers

Power Marketing Administrations/Hydroelectric

FERC, DOI (Bureau of Land
Management, Bureau of Reclamation),
Army Corps of Engineers, International
Boundary and Water Commission

National Water Resource Needs

Army Corps of Engineers

Emergency Response

DoD, State, DOT, GSA, TVA, HHS, VA, NOAA, DOJ,
USDA, EPA, NRC, FEMA, IAEA, National
Communication System

Domestic Natural Gas Production

DOI (Bureau of Land Management)

President's Commission on Critical Infrastructure
Protection

Treasury, DOJ, DoD, DOC, DOT, CIA,
FEMA, FBI, NSA

Objective ER2: Transformation into Electricity

Advanced Turbine Systems

NASA, DOC (NIST), DoD, EPA

Electric Industry Restructuring

FERC, EPA, DOC, NRC

Electric Utility Regulation

FERC, EPA, NRC, DOC, DOJ

President's Commission on Critical Infrastructure
Protection

Treasury, DOJ, DoD, DOC, DOT, CIA,
FEMA, FBI, NSA

Objective ER3: Efficient Use

Partnership for a New Generation of Vehicles

EPA, DOT, NASA, DOD, NSF, DOC

Advanced Vehicle Program

DOT, DARPA, EPA

Corporate Average Fuel Economy

DOT, EPA

Federal Energy Management Program

All Federal Agencies

Partnership for Advancing Technology in Housing

HUD, DOC

Buildings for the 21t Century

All Federal agencies

Energy-related Inventions Program

DOC (NIST)

Million Solar Roofs Initiative

All Federal Agencies

Combined Heat and Power (Cogeneration) EPA
Objective ER4: Energy Information
Nuclear Energy Research NRC

Al
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DOE Business Line/Project

Federal Agency Participants

Objective ER5: Global Issues

President’s Climate Change Technology Initiative

DOC, NOAA, NIST, EPA, AID, DOT, State

U.N. Framework Convention on Climate Change

NOAA, State, EPA, USDA, DoD, AID,
Treasury, DOJ, Labor

21t Century Research Fund

NIH, NSF, NASA, DOC

Science and Technology (Federal Level)

NSF, DoD, NASA, DOC, EPA, DOT, OSTP, NAS

National Nuclear Security
Objective NS1: Maintain Stockpile Confidence

Nuclear Weapons Stockpile

DoD

Nuclear Arms Reduction

State, DoD, IAEA

Objective NS2: Achieve Science-Based Stockpile Stewardship

Nuclear Weapons Stockpile

DoD

High Performance Computing and
Communications Program

NSF, DARPA, NASA, NIH, NSA, DOC
(NIST), NOAA, EPA, ED, Agency for
Health Care Policy and Research

Objective NS3: Ensure Enterprise Vitality and Readiness

National Nuclear Security Programs

DoD

Objective NS4: Provide Nonproliferation Leadership

International Arms Control and Nonproliferation

State, DOC, DoD, NRC, IAEA, NASA

International Nuclear Safety Program

State, NRC, DoD, AID, NSC, Office of Vice President

Disposition of Surplus HEU

U.S. Enrichment Corporation, TVA, NRC

Objective NS5: Provide Naval Nuclear Propulsion

Naval Reactors Program

DoD

Objective NS6: Ensure Nuclear Security

Nuclear Classification and Declassification
Program

DoD, Defense Special Weapons
Agency, State, CIA,

Emergency Response

DoD, State, DOT, GSA, TVA, HHS, VA,
NOAA, DOJ, USDA, EPA, NRC, FEMA,
IAEA, National Communication System

Law Enforcement Initiative

FBI, Treasury (ATF)

First Responder Program

DoD, EPA, FBI, FEMA, Public Health Service

Environmental Quality
EQ1: Clean Up & Close Sites by 2006

Uranium Mill Tailings Radiation Control Act

NRC

Science and Technology (Federal Level)

NSF, DoD, NASA, DOC, EPA, DOT, OSTP, NAS

EQ2: Characterize Yucca Mountain

Civilian Radioactive Waste Management

NRC, EPA, NWTRB, DOT

EQ3: Manage Depleted Uranium

Depleted UF,

DNFSB, Ohio’s EPA, NRC

A-2
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DOE Business Line/Project

Federal Agency Participants

Science

SC1: Physical Sciences in Quest for Clean, Affordable and Abundant Energy

Processes

Center for Environmentally Responsible Carbon Dioxide

NSF

for Metals

Interagency Coordination and Communication Group

DOE, NSF, AFOSR, ONR, EPA, NASA

National Plant Genome Initiative

NSF, USDA, NIH

SC2: Science Foundations to Protect Our Living Planet

U.S. Global Change Research Program

USDA, NOAA, NSF, NASA, DoD, HHS, DOI (USGS),
State, EPA, OMB, OSTP, Smithsonian Institution

Bioengineering Coordinating Committee

NSF, NIH

SC3: Matter and Energy as Fundamental Building Blocks

Energy Physics

Alpha Magnetic Spectrometer for Space-Based High

NASA, International Participants

U.S. Human Genome Project NIH
National Nanotechnology Initiative NFS, DoD, NASA, DOC, NIH
Basic Plasma Science and Engineering NSF

SC4: Extraordinary Scientific Tools, Workforce Infrastructure

High Performance Computing and
Communications Program

NSF, DARPA, NASA, NIH, NSA, DOC, (NIST), NOAA,
EPA, ED, Agency for Health Care Policy and
Research, VA

Large Hadron Collider

NSF, CERN

Radiation Facilities

Working Group on Structural Biology at Synchrotron

NIH, NFS, DOC (i.e., NIST)

Corporate Management:

Objective CM1: Environmental, Safety, and Health

Conduct Health Studies

HHS, NIH, CDC, NCI

Legend:

ACIS = Arms Control Intelligence Staff

AFOSR = Air Force Office of Scientific Research
AFRL = Air Force Research Laboratory

AFSMC = Air Force Space and Missile Systems Center
AFSPACECOM = Air Force Space Command

AID = Agency for International Development

ATF = Bureau of Alcohol, Tobacco, and Firearms
CDC = Center for Disease Control

CFQ = Council for Environmental Quality

CIA = Central Intelligence Agency

CUSTOMS = U.S. Customs Service

DARPA = Defense Advanced Research Projects Agency
DOC = Department of Commerce

DoD = Department of Defense

DOI = Department of Interior

DOJ = Department of Justice

DOT = Department of Transportation

ED = Department of Education

EPA = Environmental Protection Agency

FAA = Federal Aviation Administration

FBI = Federal Bureau of Investigation

FEMA = Federal Emergency Management Agency
FERC = Federal Energy Regulatory Commission
FTA = Federal Transit Administration

GSA = General Services Administration

HHS = Department of Health and Human Services
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HUD = Dept of Housing and Urban Development

IAEA = International Atomic Energy Agency

Labor = Department of Labor

NAS = National Academy of Sciences

NASA = National Aeronautics and Space Administration

NCI = National Cancer Institute

NIH = National Institutes of Health

NIJ = National Institute of Justice

NIST = National Institute of Standards and Technology

NLM = U.S. National Library of Medicine

NOAA = National Oceanic and Atmospheric Administration

NRC = Nuclear Regulatory Commission

NSA = National Security Agency

NSC = National Security Council

NSF = National Science Foundation

NWTRB = Nuclear Waste Technical Review Board

ONR = Office of Naval Research

OSD = Office of the Secretary of Defense

OSTP = White House Office of Science and
Technology Policy

PHS = Public Health Service

State = State Department

Treasury = Treasury Department

TVA = Tennessee Valley Authority

USDA = U.S. Department of Agriculture

USGS = U.S. Geological Survey

VA = Department of Veteran Affairs
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APPENDIX B: DOE Office Designhations

Cl
CFO
CN
DP
ED
EE
EH
EIA

NNSA
NR
OA
PC
PO
PMAs
RW
S1
SC
SO

Congressional Affairs

Chief Financial Officer

Counterintelligence

Defense Programs

Economic Impact & Diversity

Energy Efficiency & Renewable Energy
Environment, Safety & Health

Energy Information Administration
Environmental Management

Fossil Energy

Hearings and Appeals

International Affairs

Inspector General

Intelligence

Management and Administration (formerly Human Resources)
Fissile Materials Disposition (now part of NN)
Nuclear Energy, Science & Technology

Defense Nuclear Nonproliferation
(formerly Nonproliferation National Security)

National Nuclear Security Administration
Naval Reactors

Independent Oversight and Performance Assurance
Privatization and Contract Reform

Policy

Power Marketing Administrations
Civilian Radioactive Waste Management
Secretary of Energy

Science

Security and Emergency Operations
Worker & Community Transition
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APPENDIX C: Statutes and Other Authorities for DOE
Objectives

Thislistisrepresentative of theauthoritiesavailableto the Department to carry out itsactivities.
Energy Resources

Generally Applicable Statutes:
1 Department of Energy Organization Act (DOE Act) (42 U.S.C. 7101, et seq.);
1 Energy Conservation and Production Act (42 U.S.C. 6801, et seq.);
1 Energy Policy Act of 1992 (Pub. L. No. 102-486, 42 U.S.C. scattered sections);
! Energy Policy and Conservation Act (42 U.S.C. 6201, et seq.);
! National Energy Conservation Policy Act (42 U.S.C. 8201, et seq.);
Objective ER1

Promote reliable, affordable, clean, and diverse domestic fuel supplies.
Statutes:

1 Atomic Energy Act of 1954, §31 (42 U.S.C. 2051) (research and development relating nuclear
processes, atomic energy, and nuclear material);

DOE Act, 8102 (9) and (12) (42 U.S.C. 7112(9), (12)) (purposes of DOE — provision of adequate supply
of energy at lowest reasonable cost and foster competition among parties engaged in the supply of

energy);
Energy Policy Act of 1992

— 8303-305 (42 U.S.C. 13212-13214) (alternative fuels for Federal Government use);
— 8405-414 (42 U.S.C. 13231-13239) (alternative fuels for non-Federal use);

— §8501-514 (42 U.S.C. 13251-13264) (replacement fuels, alternative fuels, and alternative fueled
private vehicles);

— 8601-626 (42 U.S.C. 13271-13296 ) (electric motor vehicles);
— 81203-1205,1211-1212 (42 U.S.C. 13312-13314, 13316-13317) (renewable energy);
— §1301-1341 (42 U.S.C. 13331-13370) (coal);

— 82015, 2022-2025 (42 U.S.C. 13415, 13432-13435) (oil and gas supply enhancement and demand
reduction);

— 8103,2107, 2116, 2119, 2121-2122,2124 (42 U.S.C. 13456, 13458, 13476, 13479, 13491-13492,
13494) (energy efficiency, renewable energy, and nuclear energy);

— 82203, 2206 (42 U.S.C. 13503, 13506) (basic energy research);

Energy Policy and Conservation Act, §101-181 (42 U.S.C. 6211-6251) (domestic supply availability,
including Strategic Petroleum Reserve authorities);

Federal Nonnuclear Energy Research and Development Act of 1974 (42 U.S.C. 5901-5920)
(comprehensive nonnuclear research and development, including coal, oil, and natural gas programs);

Chapter 641 of title 10, United States Code (Naval Petroleum Reserves authority);

National Defense Authorization Act for Fiscal Year 1996, title 34 (Pub. L. No. 104-106) (sale of
Naval Petroleum Reserve Numbered 1 and study of future of other Naval Petroleum Reserves);
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Strom Thurmond National Defense Authorization Act for Fiscal Year 1999, title 34 (10 U.S.C.
7420 note) (disposal of Naval Petroleum Reserve Numbered 2, Naval Petroleum Reserve Numbered 3,
and Oil Shale Reserve Numbered 2);

National Energy Conservation Policy Act;
- 8§521-569 (42 U.S.C. 8241-8259, 8271-8278) (Federal energy initiative);
- 8801-804 (42 U.S.C. 8287-8287c) (energy savings performance contracts);

Natural Gas Policy Act of 1978;
- §301-304 (15 U.S.C. 3361-3364) (emergency natural gas authority);
- 8401-403 (15 U.S.C. 3391-3393) (natural gas curtailment policies);

Solar Energy Research, Development, and Demonstration Act of 1974 (42 U.S.C. 5551-5566)
(research and development in solar technology);

Energy Supply and Environmental Coordination Act of 1974 (15 U.S.C. 791-798) (alternative fuels
use by electric power plants);

Executive Orders:

1 Executive Order 12235 (delegates authority under 88302 and 303 of the Natural Gas Policy Act of
1978 to the Secretary of Energy);

Objective ER2

Promote reliable, affordable, and clean transformation of fuel supplies into electricity
and related products.

Statutes:

1 DOEAct, 8203 (a) (1) (42 U.S.C. 7133(a)(1)) (assignment of duties related to management of electric
power supply);

Federal Nonnuclear Energy Research and Development Act of 1974 (42 U.S.C. 5901-5920)
(comprehensive nonnuclear research and development, including coal, oil, and natural gas programs);

Solar Energy Research, Development, and Demonstration Act of 1974 (42 U.S.C. 5551-5566)
(research and development in solar technology);

Renewable Energy and Energy Efficiency Technology Competitiveness Act of 1989 (42 U.S.C.
12001-12007) (demonstration and deployment of renewable energy and energy efficiency technologies
for buildings and transportation);

Energy Supply and Environmental Coordination Act of 1974 (15 U.S.C. 791-798) (alternative fuels
use by electric power plants);

Bonneville Project Act of 1937 (16 U.S.C. 832-832/) (sale and disposition of electric energy
generated at the Bonneville project);

Flood Control Act of 1944, 85 (16 U.S.C. 825s) (authority to transmit and dispose of electric power
and energy);

Reclamation Project Act of 1938, 89 (c) (43 U.S.C. 485h (c) (Western Area Power Administration);

Department of the Interior and Related Agencies Appropriations Acts for Fiscal Years 1986-
1995 and 1997 (Pub. L. Nos. 99-190, 99-591, 100-202, 100-446, 101-45, 101-121, 101-302, 101-512,
102-154,102-381, 103-138, 103-332, 104-208) (clean coal technology);

Global Change Research Act of 1990 (15 U.S.C. 2921, et seq.) (interagency program to study and
improve the understanding of and response to global change);
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National Climate Program Act (15 U.S.C. 2901-2908) (multi-agency program on the effects of
climate on energy supply and demand, the natural environment, and other areas);

Objective ER3

Increase the efficiency and productivity of energy use, while limiting environmental
impacts.

Statutes:

Atomic Energy Act of 1954, §31 (42 U.S.C. 2051) (research and development relating nuclear
processes, atomic energy, and nuclear material);

National Energy Conservation Policy Act;

- 8521-569 (42 U.S.C. 8241-8259, 8271-8278) (Federal energy initiative);

- §801-804 (42 U.S.C. 8287-8287c) (energy savings performance contracts);
Energy Policy Act of 1992;

- 8§303-305 (42 U.S.C. 13212-13214) (alternative fuels for Federal Government use);
- 8405-414 (42 U.S.C. 13231-13239) (alternative fuels for non-Federal use);

- 8501-514 (42 U.S.C. 13251-13264) (replacement fuels, alternative fuels, and alternative fueled
private vehicles);

- 8601-626 (42 U.S.C. 13271-13296 ) (electric motor vehicles);
- 81203-1205, 1211-1212 (42 U.S.C. 13312-13314, 13316-13317) (renewable energy);
- §1301-1341 (42 U.S.C. 13331-13370) (coal);

- 82015, 2022-2025 (42 U.S.C. 13415, 13432-13435) (oil and gas supply enhancement and demand
reduction);

- 81083, 2107,2116, 2119, 2121-2122, 2124 (42 U.S.C. 13456, 13458, 13476, 13479, 13491-13492,
13494) (energy efficiency, renewable energy, and nuclear energy);

- 82203, 2206 (42 U.S.C. 13503, 13506) (basic energy research);

Department of Energy Metal Casting Competitiveness Research Act of 1990 (15 U.S.C. 5301, et
seq.) (technology development for metals industry);

Department of the Interior and Related Agencies Appropriations Acts for Fiscal Years 1986-
1995 and 1997 (Pub. L. Nos. 99-190, 99-591, 100-202, 100-446, 101-45, 101-121, 101-302, 101-512,
102-154, 102-381, 103-138, 103-332, 104-208) (clean coal technology);

Global Change Research Act of 1990 (15 U.S.C. 2921, et seq.) (interagency program to study and
improve the understanding of and response to global change);

National Climate Program Act (15 U.S.C. 2901-2908) (multi-agency program on the effects of
climate on energy supply and demand, the natural environment, and other areas);

Renewable Energy and Energy Efficiency Technology Competitiveness Act of 1989 (42 U.S.C.
12001-12007) (demonstration and deployment of renewable energy and energy efficiency technologies
for buildings and transportation);

Steel and Aluminum Energy Conservation and Technology Competitiveness Act of 1988 (15
U.S.C. 5101, et seq.) (R&D program to develop competitive manufacturing technologies and increase
energy efficiency in the steel and aluminum industries);
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Objective ER4

Inform public policy makers, energy industries, and the general public by providing
reliable energy information and analysis.

Statutes:

DOE Act,

- 8102 (42 U.S.C. 7112) (purposes of the Department);

- 8205 (42 U.S.C. 7135) (Energy Information Administration);
- 8209 (42 U.S.C. 7139) (energy research office);

- §301-309 (42 U.S.C. 7151-7157) (transfer of functions);

Objective ER5:

Cooperate globally on international energy issues.

Statutes:

DOE Act
- 8102 (42 U.S.C. 7112) (purposes of the Department);

- 8§203(a)(1-4,6-7,9-10) (42 U.S.C. 7133(a) (1-4, 6-7, 9-10)) (functions assigned to assistant
secretaries);

Energy Policy Act of 1992

- 8§1203-1204,1211 (42 U.S.C.13312-13313, 13316) (renewable energy exports programs);
- §1331-1333,1338(42 U.S.C. 13361-13363, 13337) (coal export program):

- 8§1601-1609 (42 U.S.C. 13381-13388) (global climate change);

Energy Policy and Conservation Act, 8201-281 (42 U.S.C. 6261-6285) (standby energy authorities
and international energy program);

Energy Reorganization Act of 1974, §103(8) and 107(a) (42 U.S.C. 5813(8) and 5817(a)) DOE may
encourage and participate in international cooperation in energy and related environmental research
and development, and DOE may make arrangements for the conduct of research and development
activities with private or public institutions, including participation in joint or cooperative projects of a
research, developmental, or experimental nature;

Federal Power Act, 8202 (16 U.S.C. 824a) (electricity export authority);
Natural Gas Act, 83 (15 U.S.C. 717b) (exportation or importation of natural gas);

Support for East European Democracy Act of 1985, 8502(f) (22 U.S.C. 5452(f)) (export of clean
coal technology);

Global Change Research Act of 1990 (15 U.S.C. 2921, et seq.) (interagency program to study and
improve the understanding of and response to global change);

National Climate Program Act (15 U.S.C. 2901-2908) (multi-agency program on the effects of
climate on energy supply and demand, the natural environment, and other areas);
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National Nuclear Security

Generally Applicable Statutes:

Department of Energy Organization Act (DOE Act), §(42 U.S.C. 7101 et seq.);
Atomic Energy Act of 1954 (42 U.S.C. 2011 et seq.);
Soviet Nuclear Threat Reduction Act of 1991 (22 U.S.C. 2551 note);

Annual Department of Energy national security authorization Acts, 1977 to present (since 1986,
enacted as title XXXI of National Defense Authorization Acts), particularly;

National Defense Authorization Act for Fiscal Year 2000;

- 883141-3156, Department of Energy Facilities Safeguards, Security, and Counterintelligence
Enhancement Act of 1999 (42 U.S.C. 7383 note) (new security procedures at DOE facilities);

- 883201-3299, National Nuclear Security Administration Act (50 U.S.C. 2401 note, 50 U.S.C. 2401-
2484, 42 U.S.C. 7144-7144c) (established the National Nuclear Security Administration);

Objective NS1

Maintain and refurbish nuclear weapons in accordance with directed schedules to
sustain confidence in their safety, security, and reliability indefinitely, under the
nuclear testing moratorium and arms reduction treaties.

Statutes:

Atomic Energy Act of 1954;
- 8§25(42 U.S.C. 2035) (establishes the Division of Military Application);

- Chapter4 (42 U.S.C. 2061-2064) (R&D in the theory and production of atomic energy, including
application for military purposes);

- Chapter5 (42 U.S.C. 2071-2078) (production of special nuclear materials);
- Chapter 9 (42 U.S.C. 2121-2123) (military application of atomic energy);

National Defense Authorization Act for Fiscal Year 1994, 83138 (42 U.S.C. 2121 note) (establishes
the Stockpile Stewardship Program);

National Defense Authorization Act for Fiscal Year 1996, 83133 (42 U.S.C. 2121 note) (establishes
a tritium production program capable of meeting the tritium requirements of the United States for
nuclear weapons);

Strom Thurmond National Defense Authorization Act for Fiscal Year 1999, 83159 (42 U.S.C.
2121 note) (establishment of panel to assess annually the certification process for the reliability, safety,
and security of the stockpile).

Objective NS2

Achieve the robust and vital scientific, engineering, and manufacturing capability that
is needed for the current and future certification of the nuclear weapons stockpile
and the manufacture of nuclear weapon components under the nuclear testing
moratorium.

Statutes:

National Defense Authorization Act for Fiscal Year 1994, 83138, (42 U.S.C. 2121 note);
(establishes the Stockpile Stewardship Program);
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National Defense Authorization Act for Fiscal Year 1995, 83131 (Pub.L. No. 103-337) ( provides a
“Stockpile Stewardship Recruitment and Training Program”);

National Defense Authorization Act for Fiscal Year 1998;
- 83151 (42 U.S.C. 2121 note) (plan for management of warheads in nuclear weapons stockpile);

- 83155 (42 U.S.C. 7381 note) (program to promote collaboration among the labs, universities, and
industry in support of scientific and engineering advancement in DOE defense program areas)

Strom Thurmond National Defense Authorization Act for Fiscal Year 1999;

- 83135 (Pub. L. No. 105-261) (requirement to maintain F-canyon and H-canyon at a high state of
readiness);

- 83159 (42 U.S.C. 2121 note) (establishment of panel to assess annually the certification process for
the reliability, safety, and security of the stockpile);

National Defense Authorization Act for Fiscal Year 2000, 83133 (42 U.S.C. 2121 note) (nuclear
weapons stockpile life extension program);

Objective NS3

Ensure the vitality and readiness of DOE’s national nuclear security enterprise.

Statutes:

Atomic Energy Act of 1954
- 8§25(42 U.S.C. 2035) (establishes the Division of Military Application);

- Chapter4 (42 U.S.C. 2061-2064) (R&D in the theory and production of atomic energy, including
application for military purposes);

- Chapter5 (42 U.S.C. 2071-2078) (production of special nuclear materials);
- Chapter9 (42 U.S.C. 2121-2123) (military application of atomic energy);

National Defense Authorization Act for Fiscal Year 1994, 83138 (42 U.S.C. 2121 note) (establishes
the Stockpile Stewardship Program);

National Defense Authorization Act for Fiscal Year 1996, 83133 (42 U.S.C. 2121 note) (establishes
a tritium production program capable of meeting the tritium requirements of the United States for
nuclear weapons);

Strom Thurmond National Defense Authorization Act for Fiscal Year 1999,

- 83135 (Pub. L. No. 105-261) (requirement to maintain F-canyon and H-canyon at a high state of
readiness)

- 83159 (42 U.S.C. 2121 note) (establishment of panel to assess annually the certification process for
the reliability, safety, and security of the stockpile.

National Defense Authorization Act for Fiscal Year 2000 (Pub. L. No. 106-65)
- 83132 (continuation of processing, treatment, and disposition of legacy nuclear materials);
- 83162 (fellowship program for development of skills critical to the DOE nuclear weapons complex);

- 83163 (maintenance of nuclear weapons expertise in DOD and DOE);
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Objective NS4

Reduce the global danger from the proliferation of weapons of mass destruction

(WMD).

Statutes:

Atomic Energy Act of 1954

- 831 (42 U.S.C. 2051) (conduct atomic energy research and development activities through
contracts, agreements and loans with private or public institutions or persons, including foreign
governments);

- §8123-131 (42 U.S.C. 2153-2160) (international activities related to atomic energy);
Export Administration Act (Pub.L.No. 96-72 of 9-29-79 and Pub.L.No. 99-64 of 7-12-85 Part 778)

FY 1994 Foreign Operations Appropriations Act, 8560 (Pub.L.No. 103-87) (authorizes the
Department to institute a program of cooperation between scientific and engineering institutes in the
New Independent States of the Former Soviet Union and national laboratories and other qualified
academic institutions in the United States);

Department of Energy Organization Act, 8102(10) (42 U.S.C. 7112(10)) authorizes DOE to
undertake international energy activities, in coordination with the Secretary of State;

- 8212 (42 U.S.C. 7143) establishes the Office of Fissile Materials Disposition;

Energy Reorganization Act of 1974, §103(8) and 107(a) (42 U.S.C. 5813(8) and 5817(a)) DOE may
encourage and participate in international cooperation in energy and related environmental research
and development, and DOE may make arrangements for the conduct of research and development
activities with private or public institutions, including participation in joint or cooperative projects of a
research, developmental, or experimental nature;

Soviet Nuclear Threat Reduction Act of 1991 and subsequent amendments provide authority for the
transfer of certain funds to DOE for use in assisting in certain nuclear safety activities in the
independent states of the former Soviet Union;

Soviet Nuclear Threat Reduction Act of 1991 (“Nunn-Lugar”) (22 U.S.C. 2551 note) authorizes
the President to establish and conduct programs to assist the demilitarization of the independent
states of the former Soviet Union. Programs include transporting , storing, safeguarding and
destruction of nuclear and other weapons; and establishing verifiable safeguards against the
proliferation of such weapons and their components. Amendments to the Soviet Nuclear Threat
Reduction Act since 1991 have continued and expanded the authority of the President to assist states
of the former Soviet Union with demilitarization, nonproliferation and arms control initiatives. These
include the Freedom Support Act of 1992 (PL. 102-511); The Former Soviet Union Demilitarization Act
of 1992 (Title XIV of the National Defense Authorization Act for Fiscal Year 1993, PL. 102-484, and
Titles XIII-XV of the National Defense Authorization Act for Fiscal Year 1997, (PL. 104-201);

National Defense Authorization Act for Fiscal Year 1996, 83131 (Pub.L.No. 104-106), authorizes
conduct of programs to improve fissile materials protection, control, and accountability in Russia;

National Defense Authorization Act for Fiscal Year 1997, 81441 (Pub.L.No. 104-201) establishes
National Coordinator on Nonproliferation (for weapons of mass destruction) and provides funding for
cooperative plutonium disposition activities with Russia;

National Defense Authorization Act for Fiscal Year 2000, 83136 (Pub. L. No. 106-65)
(nonproliferation initiatives and activities);

United States Enrichment Corporation Privatization Act, 83112 (Pub.L.No. 104-134) establishes
terms and conditions governing the disposition of surplus highly enriched uranium;
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Treaties:

Treaty on the Nonproliferation of Nuclear Weapons (NPT);

The Threshold Test Ban Treaty (TTBT) (verification of compliance with treaty provisions by the
parties);

Agreement for Cooperation between the United States of America and the International
Atomic Energy Agency;

Agreement with the International Atomic Energy Agency for the Application of Safeguards in
the United States of America with Protocol (U.S. - IAEA) Treaty for Safeguards in the U.S.
(Voluntary Offer);

Objective NS5

Provide the U.S. Navy with safe, militarily effective nuclear propulsion plants, and
ensure their continued safe and reliable operation.

Statutes:

Atomic Energy Act of 1954
- 825(42 U.S.C. 2035) (establishes the Division of Military Application);

- Chapter 4 (42 U.S.C. 2061-2064) (R&D in the theory and production of atomic energy, including
application for military purposes);

- Chapter 9 (42 U.S.C. 2121-2123) (military applicatiion of atomic energy);
Energy Reorganization Act of 1974, 8104 (42 U.S.C. 5814) (Naval Reactors);
Department of Energy Organization Act, 8309 (42 U.S.C. 7158) (Naval Reactors);

Department of Defense Authorization Act, 1985, 81634 (freezes E.O. 12344 on Naval Reactors in
place unless changed by law) (42 U.S.C. 7158 note);

Energy Policy Act of 1992, §82121-2124 (42 U.S.C. 13491-13494) (advanced nuclear reactors R&D);
National Defense Authorization Act for Fiscal Year 2000

- 883201-3299, National Nuclear Security Administration Act (50 U.S.C. 2401 note, 50 U.S.C.
2401-2484, 42 U.S.C. 7144-7144c) (relocates the Office of Naval Reactors from the Office of Nuclear
Energy, Science, and Technology to the NNSA and reaffirms the assignments and responsibilities
assigned by E.O. 12344,

Executive Order:

Executive Order 12344 (jurisdiction of DOE and DOD over the Naval Nuclear Propulsion Program);

Objective NS6

Ensure the effective security policy, implementation, and oversight for the
Department’s nuclear materials, facilities, and information assets.

Statutes:

Atomic Energy Act of 1954

- Chapter 12 (42 U.S.C. 2161-2169) (control of Restricted Data and establishment of personnel
security program);

- Chapter 18 (42 U.S.C. 2271-2284) (criminal provisions relating to security functions);
- 8161 (42 U.S.C. 2201) (protection of nuclear materials and Restricted Data);
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Atomic Weapons and Special Nuclear Materials Rewards Act, §82-7 (50 U.S.C. 47a-47f) (rewards
for information on illegal possession of atomic weapons or special nuclear material);

Defense Production Act of 1950 (50 U.S.C. App. 2061 et seq.) (conversion of civilian materials to
military use);

Economic Espionage Act of 1996 (Pub.L. No. 104-294) (prevention of economic espionage);

National Defense Authorization Act for Fiscal Year 1993, 883161 and 3163 (42 U.S.C. 7274h,
7274j)) (DOE defense nuclear facilities workforce restructuring plan);

National Defense Authorization Act for Fiscal Year 1998, 83161 (42 U.S.C. 7251 note) (creation of
a DOE Security Management Board);

Strom Thurmond National Defense Authorization Act for Fiscal Year 1999, 83161 (50 U.S.C. 435
note) (plan prepared by DOE and U.S. Archives to prevent inadvertent release of Restricted and
Formerly Restricted Data);

National Defense Authorization Act for Fiscal Year 2000;

- 883141-3156, Department of Energy Facilities Safeguards, Security, and Counterintelligence
Enhancement Act of 1999 (42 U.S.C. 7383 note) (new security procedures at DOE facilities);

- 883201-3299, National Nuclear Security Administration Act (50 U.S.C. 2401 note, 50 U.S.C. 2401-
2484, 42 U.S.C. 7144-7144c) (established the National Nuclear Security Administration);

Executive Orders:

Executive Order 10450 (security requirements for Government employment);
Executive Order 10865 (safeguarding classified information within industry);
Executive Order 11057 (communication of Restricted Data);

Executive Order 12958 (procedures for classification of national security information);
Executive Order 12968 (procedures for access to classified information);

Executive Order 12938 (national emergency in regards to weapons of mass destruction);

Emergency Planning and Operations:

Executive Order 10480 (Defense Production Act priority contracting and allocation authority);

Executive Order 11912 (DPA priority contracting and allocation authority to maximize domestic
energy supplies);

Executive Order 11953 and 12656 (emergency preparedness);

Executive Order 12742 (national security industrial responsiveness);

Intelligence:

Executive Order 12333 (functions and responsibilities of U.S. intelligence community);
Executive Order 12334 (President’s Intelligence Oversight Board);

Executive Order 12356 (special access programs for intelligence information);

Treaty:

Open Skies Treaty;
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Environmental Quality

Generally Applicable Statutes:

Department of Energy Organization Act, §102(11), (13), and (15) (42 U.S.C. 7112(11), (13), and
(15)) and 8203(a)(3) and (8) (42 U.S.C. 7133(a)(3) and (8));

Atomic Energy Act of 1954, 8161 b. and I. (42 U.S.C. 2201(b) and (1));

Comprehensive Environmental Response, Compensation, and Liability Act of 1980, (42 U.S.C.
9601 et seq.);

Solid Waste Disposal Act (RCRA) (42 U.S.C. 6901 et seq.);

National Environmental Policy Act of 1969 (42 U.S.C. 4321 et seq.);

Clean Air Act (42 U.S.C. 7401 et seq.);

Federal Water Pollution Control Act (Clean Water Act) (33 U.S.C. 1251 et seq.);
Safe Drinking Water Act (42 U.S.C. 300f et seq.);

Toxic Substances Control Act (15 U.S.C. 2601 et seq.);

Hazardous Materials Transportation Act (49 U.S.C. 5101 et seq.);

Objective EQ1

Safely and expeditiously clean up sites across the country that supported nuclear
weapons research, production, and testing, and conducted DOE-funded nuclear
energy and basic science research in the United States. After completion of cleanup,
continue stewardship activities to ensure that human health and the environment are
protected.

Statutes:

Comprehensive Environmental Response, Compensation, and Liability Act of 1980 (42 U.S.C.
9601 et seq.) (cleanup of contaminated sites);

Solid Waste Disposal Act (42 U.S.C. 6901 et seq.) (minimization of generation of hazardous waste,
hazardous waste management, and cleanup of past contamination at currently active sites);

National Defense Authorization Act for Fiscal Years 1990 and 1991, 83141 (42 U.S.C. 7274a)
(defense waste cleanup technology program);

National Defense Authorization Act for Fiscal Years 1992 and 1993, 83135 (42 U.S.C. 7274q)
(environmental restoration and waste management five-year plan and budget reports);

National Defense Authorization Act for Fiscal Year 1994, 83153 (42 U.S.C. 7274k) (baseline
environmental management reports);

National Defense Authorization Act for Fiscal Year 1995, §3140 (Pub. L. No. 103-337) hazardous
materials management and emergency response training program);

National Defense Authorization Act for Fiscal Year 1996, §3156 (42 U.S.C. 7274k note)
(accelerated schedule for environmental restoration and waste management activities);

National Defense Authorization Act for Fiscal Year 1997;
- 83143 (42 U.S.C. 7274n) (program of closure-acceleration projects);

- 83153 (42 U.S.C. 7274k note) (future use plans for defense nuclear facilities at which environmental
restoration and waste management activities are occurring); and
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- §83171-3180 (42 U.S.C. 7274k note) (cost effective management mechanisms, innovative
technologies, and performance-based contracting);

National Defense Authorization Act for Fiscal Year 1998;
- 83132 (Pub. L. No. 105-85) (authority to enter into privatization contracts);

- 83159 (Pub. L. No. 105-85) (delegation of certain authorities to site manager of Hanford
Reservation);

Strom Thurmond National Defense Authorization Act for Fiscal Year 1999,
- 83139 (Pub. L. No. 105-261) (establishment of Office of River Protection at Hanford);

- 83141 (Pub. L. No. 105-261) (authority to enter into partnership with Federal and non-Federal
entities to share the costs of operating the hazardous materials management and hazardous
materials emergency response training program);

Uranium Mill Tailings Radiation Control Act of 1978 (42 U.S.C. 7901 et seq.) (program to clean up
inactive uranium milling sites and other contaminated properties in their vicinity);

Department of Energy National Security and Military Applications of Nuclear Energy
Authorization Act of 1980, §213, Pub.L.No. 96-164 (establishes WIPP);

Waste Isolation Pilot Plant Land Withdrawal Act (Pub.L.No. 102-579) (withdraws land for WIPP
and establishes procedures for starting its operation);

Energy Policy Act of 1992, 82113 (42 U.S.C. 13473) (plan for developing new technologies for
minimizing the volume and toxic lifetime of nuclear waste);

Objective EQ2
Complete the characterization of the Yucca Mountain site and, assuming it is
determined suitable as a repository and the President and Congress approve, obtain

requisite licenses, construct and, in FY 2010, begin acceptance of spent nuclear fuel
and high-level radioactive wastes at the repository.

Statutes:

! Nuclear Waste Policy Act of 1982 (42 U.S.C. 10101 et seq.) as amended (disposal, interim storage,
monitored retrievable storage, and transportation of high-level radioactive waste and spent nuclear fuel);

Objective EQ3
Manage the material and facility legacies associated with the Department’s uranium
enrichment and civilian nuclear power development activities.

Statutes:

1 Atomic Energy Act of 1954, §§1801-1805 (42 U.S.C. 22979g—2297g-4) (uranium enrichment plants
decontamination and decommissioning);

1 Public Law 105-204 (treating and recycling depleted uranium hexafluoride);
Science

Generally Applicable Statutes:
1 Department of Energy Organization Act (DOE Act) (42 U.S.C. 7101 et seq.);
1 Atomic Energy Act of 1954 (42 U.S.C. 2011 et seq.);
! Energy Reorganization Act of 1974 (42 U.S.C. 5801 et seq.);
1 Federal Nonnuclear Energy Research and Development Act of 1974 (42 U.S.C. 5901 et seq.);
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Objective SC1

Provide the leadership, foundations, and breakthroughs in the physical sciences that
will sustain advancements in our Nation’s quest for clean, affordable, and abundant
energy.

Statutes:

Atomic Energy Act of 1954;

- 831 (42 U.S.C. 2051) (research and development (R&D) related to: (1) nuclear processes, theory,
and production, and (2) use of nuclear and radioactive materials for medical, biological, agricultural,
health, and industrial purposes);

- 8§32 (42 U.S.C. 2052) (conducting energy-related R&D activities in DOE facilities, e.g., National
Laboratories);

- 833(42 U.S.C. 2053) (Energy R&D for non-DOE entities if private facilities inadequate);

- 8§91 (42 U.S.C. 2121) (R&D in the military applications of atomic weapons and the production of
atomic weapons and atomic weapons parts);

DOE Act;
- 8102(5)and (6) (42 U.S.C. 7112(5), (6)) (carry out a comprehensive energy R&D program);

- 8§203(a)(2) and (3) (42 U.S.C. 7133(a)(2), (3)) (R&D in solar, geothermal, recycling, fossil, and
nuclear energy and environmental effects of energy technologies);

- 8209 (42 U.S.C. 7139) (creates Office of Energy Research to: (1) advise the Secretary on R&D
programs, R&D financial assistance, and lab management other than nuclear weapons labs, and (2)
supervise DOE R&D activities);

- 8301 (42 U.S.C. 7151) (transferred Energy Research and Development Administration functions and
Energy Reorganization Act of 1974 functions to DOE);

Energy Reorganization Act of 1974, §103 (42 U.S.C. 5813) (management of R&D programs
respecting all energy sources; energy-related environmental, biomedical, and physical science R&D;
international R&D cooperation);

Federal Nonnuclear Energy Research and Development Act of 1974, §84 and 8 (42 U.S.C. 5903,
5907) (energy R&D&D, including coal, oil, natural gas, and other nonnuclear programs);

High-Performance Computing Act of 1991, §203 (15 U.S.C. 5523) (high-performance computing and
communications systems R&D);

Spark M. Matsunaga Hydrogen Research, Development, and Demonstration Act of 1990 (42
U.S.C. 12401-12408) (RD&D concerning hydrogen as an economic fuel or storage medium);

National Defense Authorization Act for Fiscal Year 1991, §1801 (sections 2901-2904, title 10,
United States Code) (environmental R&D to meet DOD and DOE environmental obligations);

National Defense Authorization Act for Fiscal Years 1990 and 1991, §3141 (42 U.S.C. 7274a)
(defense waste cleanup technology program);

National Superconductivity and Competitiveness Act of 1988, 84 (15 U.S.C. 5203) (DOE
superconductivity research and development activities);

C-12



Srategic Plan (September 2000)

Objective SC2

Develop the scientific foundations to understand and protect our living planet from
the adverse impacts of energy supply and use, support long-term environmental
cleanup and management at DOE sites, and contribute core competencies to
interagency research and national challenges in the biological and environmental
sciences.

Statutes:

Energy Policy Act of 1992, §8§1601-1609 (42 U.S.C. 13381-13388) (sets forth a global climate change
program in DOE);

Global Change Research Act of 1990 (15 U.S.C. 2921, et seq.) (interagency program to study and
improve the understanding of and response to global change);

National Climate Program Act (15 U.S.C. 2901-2908) (multi-agency program on the effects of
climate on energy supply and demand, the natural environment, and other areas);

Objective SC3

Explore matter and energy as elementary building blocks from atoms to life,
expanding our knowledge of the most fundamental laws of nature spanning scales
from the infinitesimally small to the infinitely large.

Statutes:

Atomic Energy Act of 1954;
— 831 (42 U.S.C. 2051) (conducting R&D and training activities in nuclear energy and related fields);

— 832(42 U.S.C. 2052) (conducting energy-related R&D activities in DOE facilities, including the
National Laboratories);

— 833 (42 U.S.C. 2053) (conducting energy research and development activities for non-DOE entities);
— 8161g.andj. (42 U.S.C. 2201(g) and (j)) (acquiring and disposing of real and personal property);
DOE Act;

— 8§209(b)(3) (42 U.S.C. 7139(b)(3)) (management of non-defense multi-purpose laboratories);

— 88647-649 (42 U.S.C. 7257-7259) (acquisition, maintenance, construction, and use of laboratories
and other facilities);

Energy Policy Act of 1992;

— 82203 (42 U.S.C. 13503) (construction of user facilities; policy and plans for multi-program energy
laboratories);

— 882203, 2206 (42 U.S.C. 13503, 13506) (basic energy research);
Energy Reorganization Act of 1974, 8107 (42 U.S.C. 5817) (facilities and property);

National Defense Authorization Act for Fiscal Year 1991, 83132 (42 U.S.C. 7257a) (GOCO labs
R&D);

High-Performance Computing Act of 1991;

— 8102 (15 U.S.C. 5512) (National Research and Education Network, communication among
scientists);

— 8203 (15 U.S.C. 5523) (DOE high-performance computing and communications systems R&D);
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Federal Nonnuclear Energy Research and Development Act of 1974, 884 and 7 (42 U.S.C.
5903, 5906) (energy R&D through contracts and financial assistance, national laboratories, and
working with the private sector);

National Superconductivity and Competitiveness Act, 84 (15 U.S.C. 5203) (superconductivity
R&D, including the management of property developed or made at the National Laboratories);

Executive Orders:

E.O. 12591 and E.O. 12618 (labs assistance to universities and private sector);

Objective SC4

Provide the extraordinary tools, scientific workforce, and multidisciplinary research
infrastructure that ensures success of DOE’s science mission and supports our
Nation’s leadership in the physical, biological, environmental, and computational
sciences.

Statutes:

Atomic Energy Act of 1954;

— 831h. (42 U.S.C. 2051(b)) (grants for education activities in relation to certain fields of nuclear
theory and processes);

— 88151-160 (42 U.S.C. 2181-2190) (patents and inventions relating to nonmilitary utilization; prior art;
licenses, royalties, Federally financed research, etc.);

— 88141-149 (42 U.S.C. 2161-2169) (control of information);

Energy Reorganization Act of 1974, 88103, 104, and 107 (42 U.S.C. 5813, 5814, 5817) (energy-
related education and training and public dissemination of research results);

Department of Energy Organization Act;
— 8102(5)(D) (42 U.S.C. 7112(5)(D)) (disseminate information resulting from R&D programs);

- 8§209(b)(4) (42 U.S.C. 7139(b)(4)) (the Director of Energy Research is responsible for advising the
Secretary on education and training to support basic science);

Department of Energy Science Education Enhancement Act (42 U.S.C. 7381 et seq.) (DOE
involvement in mathematics, science and engineering education; establishes DOE partnerships with
educational institutions);

Federal Nonnuclear Research and Development Act of 1974, 887 and 8 (42 U.S.C. 5906, 5907)
(demonstrations of new energy technology and patent policy);

Stevenson-Wydler Technology Innovation Act of 1980 (15 U.S.C. 3701 et seq.) (amended
numerous times) (authorizes government-owned, contractor operated (GOCO) labs to enter into
cooperative research and development agreements (CRADAS) with non-Federal parties; establishes
other aspects of the technology development relationship between GOCO laboratory contractors and
DOE, such as title to inventions; requires Offices of Research and Technology Application at major
labs to coordinate activities; and requires making Federally-funded R&D more accessible to State and
local governments and private industry);

National Competitiveness Technology Transfer Act of 1989 (section 3131(d) of the National
Defense Authorization Act for Fiscal Years 1990 and 1991) (15 U.S.C. 3710a, note) (technology
transfer and CRADASs for GOCO labs);

Bayh-Dole Act of 1980 (35 U.S.C. 200 et seq.) (small businesses and nonprofit organizations retain
title to inventions made under funding agreements with DOE; Federal agencies grant exclusive
licenses);
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Energy Policy Act of 1992;
— 81211 (42 U.S.C. 13316) (renewable energy international technology transfer program with AID);
— 81332 (42 U.S.C. 13362) (clean coal international technology program with AID);

— 81608 (42 U.S.C. 13387) (innovative environmental international technology transfer program with
AID);

— 82025 (42 U.S.C. 13435) (R&D on electric motor vehicles and associated equipment);
— 82203 (42 U.S.C. 13503) (supporting research and technical analysis);
— 82204 (42 U.S.C. 13504) (math and science education);

— §883001-3002 (42 U.S.C. 13541-13542) (procedures and forms of agreement for carrying out RD&D
and commercialization activities under EPACT));

— 88611-616 (42 U.S.C. 13281-86) (electric and hybrid motor vehicle commercial demonstration
program);

High-Performance Computing Act of 1991;
— 8102 (15 U.S.C. 5512) (National Research and Education Network);

— 8203 (15 U.S.C. 5523) (DOE R&D and technology transfer on high-performance computing and
communications systems);

National Cooperative Research and Production Act of 1993 (15 U.S.C. 4301 et seq.) (details
exception to anti-trust prohibition against joint ventures in research and related activities by
competitors);

Steel and Aluminum Energy Conservation and Technology Competitiveness Act of 1988 (15
U.S.C. 5101 et seq.); (R&D program to develop competitive manufacturing technologies and increase
energy efficiency in the steel and aluminum industries);

Department of Energy Metal Casting Competitiveness Research Act of 1990 (15 U.S.C. 5301 et
seq.) (technology development for metals industry);

National Defense Authorization Act for Fiscal Years 1988 and 1989, 883141-3151 (15 U.S.C.
4621-4631)) (DOE semi-conductor technology research excellence initiative);

Strom Thurmond National Defense Authorization Act for Fiscal Year 1999, 83137 (42 U.S.C.
7259a) (research and activities on behalf of non-DOE persons and entities);

Global Change Research Act of 1990 (15 U.S.C. 2921 et seq.), (interagency program to study and
improve the understanding of and response to global change);

National Climate Program Act (15 U.S.C. 2901-2908) (multi-agency program on the effects of
climate on energy supply and demand, the natural environment, and other areas);

Solar Energy Research, Development, and Demonstration Act of 1974 (42 U.S.C. 5551-5566)
(research and development in solar technology);

Renewable Energy and Energy Efficiency Technology Competitiveness Act of 1989 (42 U.S.C.
12001-12007) (demonstration and deployment of renewable energy and energy efficiency technologies
for buildings and transportation);

Albert Einstein Distinguished Educator Fellowship Act of 1994 (42 U.S.C. 7382-7382f)
(establishes within DOE a national fellowship program for elementary and secondary school
mathematics and science teachers);
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Executive Orders:

E.O. 12591 and E.O. 12618 (April 10 and December 22, 1987) Federal Technology Transfer Act
implementation; labs assistance to universities and private sector; consultation on CRADAs and
licensing agreements with foreign persons or organizations);

Corporate Management

Generally Applicable Statutes:

Department of Energy Organization Act (DOE Act) (42 U.S.C. 7101 et seq.);
Atomic Energy Act of 1954 (42 U.S.C. 2011 et seq.);

Numerous statutes of Government-wide application, such as Federal Property and
Administrative Services Act of 1949; chapters 11-91 of title 5, United States Code; Freedom of
Information Act; Government Performance and Results Act of 1993; Chief Financial Officer Act
of 1990; National Environmental Policy Act of 1969; Administrative Dispute Resolutions Act;
and Information Technology Management Reform Act of 1996;

Objective CM1

Ensure the safety and health of the DOE workforce and members of the public, and
the protection of the environment in all Departmental activities.

Statutes:

Atomic Energy Act of 1954, 8161 b. and I. (42 U.S.C. 2201(b) and (1)) (protect health and safety);

DOE Act, 8102(13) (42 U.S.C. 7112(15)) (assure incorporation of national environmental protection
goals in formulation and implementation of energy programs);

National Defense Authorization Act for Fiscal Year 1993, §83162-3163 (42 U.S.C. 7274i-7274j)
(medical evaluation of current and former DOE employees);

Objective CM2

Manage human resources and diversity initiatives and implement practices to
improve the delivery of products and services.

Statutes:

DOE Act
— 8211 (42 U.S.C. 7141) (establishes Office of Minority Economic Impact);

— 8621 (42 U.S.C. 7231) (authority of Secretary to appoint and fix the compensation of officers and
employees);

— 88641-662 (42 U.S.C. 7251—7270b) (general administrative authority);
Energy Policy Act of 1992, 83021 (42 U.S.C. 13556) (disadvantaged business enterprises);

National Defense Authorization Act for Fiscal Year 1998, 83138 (42 U.S.C. 7256 note) (pilot
program relating to use of proceeds of disposal of certain Department of Energy assets);

Objective CM3

Manage financial resources and physical assets to ensure public.

Statutes:

DOE Act, 8102(11) and (15) (42 U.S.C. 7112(11), (15)) (provision for DOE cooperation with State and
local governments and for public participation in the development of national energy programs);
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National Defense Authorization Act for Fiscal Year 1997, 83153 and 83173(b)(3) (42 U.S.C. 7274k
note) (citizen advisory board for each facility at which environmental restoration and waste
management activities are occurring and consultation with the advisory board and the State before
making certain decisions);

Atomic Energy Act of 1954, 8§141-148 (42 U.S.C. 2161-2168) (control, classification, and
declassification of information);

Electronic Freedom of Information Act Amendments of 1996 (Pub. L. No. 104-231) (5 U.S.C. 552)
(facilitates electronic transfer of information to and from Federal agencies and the public);

Executive Order:

Executive Order 12862 (September 11, 1993) (setting customer service standards for Federal
agencies);

Objective CM4

Manage information technology systems and infrastructure to improve the
Department’s efficiency and effectiveness.

Statutes:

DOE Act, 8647 (42 U.S.C. 7257) (authority to acquire and maintain property);
High-Performance Computing Act of 1991;
— 8102 (15 U.S.C. 5512) (National Research and Education Network);

— 8203 (15 U.S.C. 5523) (DOE R&D and technology transfer on high-performance computing and
communications systems);

Objective CM5

Use appropriate oversight systems to promote the efficient, effective, and economical
operation of the Department of Energy.

Statutes:

DOE Act

— 8102(2) and (3) (42 U.S.C. 7112(2), (3)) (provision for effective management of energy functions of
the Federal Government and for a mechanism for coordinating national energy policy;

— 8643 (42 U.S.C. 7253) (authority to organize and reorganize offices within DOE);
— 8646 (42 U.S.C. 7256) (contracting authority);

— 8650 (42 U.S.C. 7260) (authority to establish and alter field offices);

— 8653 (42 U.S.C. 7263) (working capital fund);

Energy Policy Act of 1992, 82304 (42 U.S.C. 13523) (management plan for the conduct of research,
development, demonstration, and commercial application of energy technologies);

Atomic Energy Act of 1954 (42 U.S.C. 2011 et seq.) (contracting authority);

Government Performance and Results Act of 1993 (8306 of title 5, United States Code, and
§81105(a)(29), 1115-1119, and 9703 of title 31, United States Code);

National Defense Authorization Act of 1993, 83161 (42 U.S.C. 7274h) (assisting communities near
DOE sites and released DOE workers);

Clinger-Cohen Act of 1996 (40 U.S.C. 1401 et seq.) (Information Technology Management).
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APPENDIX D: Glossary Term / Description

ABM
Anti-Ballistic Missile Treaty Agreement

Acoustic Resonant Ultrasound Spectroscopy
Technology
Application of this technology has generated a
new NDE (non-destructive evaluation) method
known as Resonant Ultrasound Spectroscopy
(RUS) that has been found useful for
characterizing components and structures of
many diverse shapes and sizes.

Annual Accountability Report
Required by the GPRA of 1993 to review the
success of achieving the performance goals/
targets of the past fiscal year. An explanation is
required in those cases where the goals have not
been met. OMB circular A-11 refers to this report
as an Annual Program Performance Report. DOE
calls this report the Annual Accountability Report.
Itis due no later than March 317, six months after
the close of the fiscal year.

Annual Performance Plan
Required by the GPRA of 1993 to set out
measurable goals that define what will be
accomplished during the budget year. The goals
should reflect a level of accomplishment
commensurate with the resources requested and
subsequently funded. The final plan reflects
budget, policy, and programmatic decisions, and
is consistent with and transmitted with the
President’s Budget Request.

ATF
Bureau of Alcohol, Tobacco, and Firearms

Bio-energy
Fuels derived from plant materials, for example,
the production of ethanol fuels.

BMIS
Business Management Information System

Buckeyballs
Ce«, Buckminsterfullerene—a chemical structure
of 60 carbon atoms.

CFO
Chief Financial Officer

CFR
U.S. Code of Federal Regulations

Chips
Electronic microchips

D-1

CHRIS
Corporate Human Resources Information System

CIA
Central Intelligence Agency

ClO
Chief Information Officer

Class 7trucks
4 or more axles, single trailer

CNES
Comprehensive National Energy Strategy

COSEPUP
The Committee on Science, Engineering, and
Public Policy of the National Academy of
Science, National Academy of Engineering, and
Institute of Medicine.

Cosmic background radiation
The universe is filled with the remnant heat from
the Big Bang called the “cosmic microwave
background radiation.” Today, this radiation is very
cold: only 2.728 degrees above absolute zero. It
fills the universe.

COTS
Commercial off-the-shelf

CTBT
Comprehensive Test Ban Treaty

CVNX
New class of Navy nuclear-powered aircraft carrier

Cyber Security
Computer security

DARHT
Dual-Axis Radiographic Hydrodynamic Test
Facility

Decision Unit
Decision Units represent the major program
elements of the approved budget structure, which
is used for formulation and decision-making
purposes. A Decision Unit is usually a subset of
an organization.

Depleted uranium
Uranium from which most of the uranium-235 has
been removed.
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DNA
Dioxyribonucleic Acid

DNFSB
Defense Nuclear Facilities Safety Board

DoD
Department of Defense

DOE
Department of Energy

DOELAP
DOE Laboratory Accreditation Program

DSW
Directed Stockpile Work

EIA
Energy Information Administration

EIS
Environmental Impact Statement

Electrochemical Sciences
Studies the use of electrical energy to bring about
a chemical reaction or the generation of electrical
energy by means of chemical action.

Electrolyte
A chemical compound (salt, acid, or base) that
dissociates into electrically charged ions when
dissolved in a solvent. The resulting electrolyte (or
electrolytic) solution is an ionic conductor of
electricity. Very often, the so formed solution itself
is simply called an “electrolyte.”

EMAB
Environmental Management Advisory Board

Environmental Restoration
The assessment, cleanup, and restoration of
sites contaminated with radioactive or hazardous
substances during past production or disposal
activities.

EPA
Environmental Protection Agency

EPAct
Energy Policy Act of 1992

ER
Energy Resources

D-2

Ethanol
Ethyl Alcohol

Facilities Decommissioning
The process of removing a facility from operation,
followed by decontamination, entombment,
dismantlement, or conversion to another use.

FBI
Federal Bureau of Investigation

FEMA
Federal Emergency Management Agency

FEMP
Federal Energy Management Program

FEOSH
Federal Employees Occupational Safety and
Health program

FFMIA
Federal Financial Management Improvement Act
of 1996

FFRDCs
Federally-Funded Research and Development
Centers

FMCT
Fissile Materials Cutoff Treaty

FMFIA
Federal Manager’s Financial Integrity Act

FSU
Former Soviet Union

Fusion
The fusion of lightweight atomic nuclei

G-7 countries
Italy, France, Canada, Germany, United States,
Japan, United Kingdom

GAO
U.S. General Accounting Office

GDP
Gross Domestic Product
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General Goal
Included in a Strategic Plan, this goal defines how
an agency will carry out its Mission over a period
of time. The Goal is expressed in a manner,
which allows a future assessment to be made of
whether the Goal was or is being achieved. The
goal may be of a programmatic, policy, or
managerial nature. General Goals are
predominately outcome-type goals.

Genome
One complete haploid set of chromosomes of an
organism

Gigawatt
One billion watts

Global Climate Change
Climate change refers to the trends that persist
for decades or even centuries, over and above
natural seasonal and annual changes. Climate
changes are influenced, among other things, by a
natural “greenhouse” effect that maintains a warm
and inhabitable Earth.

GMRA
Government Management and Reform Act of 1994

GPRA
Government Performance and Results Act of
1993

GW
Gigawatt, 1 billion watts

HEU
Highly enriched uranium. Uranium that contains
the isotope uranium-235 in concentration of 20
percent or more. Naturally occurring uranium has
a uranium-235 content of about 0.7 percent.

Higgs Boson or Bosons
Any subatomic particle, including photons and
mesons, that does not obey the Pauli exclusion
principle (the principle that no two electrons,
protons, etc. in a given system can have the
same set of quantum numbers and thus, cannot
occupy the same space at the same time).

IAEA
International Atomic Energy Agency

lon
An electrically charged chemical particle (atom,
molecule, or molecule fragment). Anions are
negatively charged, and cations are positively
charged.

IPP
The Initiatives for Proliferation Prevention program
is designed to prevent “brain drain” from Russia
and other former Soviet states by creating civilian
employment for former weapons scientists and
workers.

ISM
Integrated Safety Management

IT
Information Technology

K
Kelvin, one degree Kelvin equals one degree
Celsius

Km
Kilometer

LEU
Low enriched uranium. Uranium that contains the
isotope uranium-235 in a concentration of less
than 20 percent and greater than 0.7 percent.
Most commercial reactor fuel is enriched to 5
percent or less uranium-235.

LLW
Low-level radioactive waste. Waste that contains
radioactivity but is not classified as high-level
waste, transuranic waste, spent nuclear fuel, or
by-product material as defined by U.S.
Department of Energy Order 5820.2A. Low-level
waste is typically disposed of using shallow land
burial.

Mixed oxide (MOX) fuel
MOX fuel is a blend of uranium dioxide [UO ] and
plutonium dioxide [PuO ], which is fabricatéd into
assemblies suitable for Uise in nuclear reactors.
Commercial nuclear reactors in the United States
use a low enriched uranium fuel.

MLLW or LLMW
Mixed low-level radioactive waste contains both
hazardous waste under the Resource
Conservation and Recovery Act and radioactive
material, including sources, special nuclear, or
by-product material subject to the Atomic Energy
Act of 1954. Such waste has to be handled,
processed, and disposed of in a manner that
considers its chemical as well as its radioactive
components.
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MPC&A
Material protection, control, and accounting

mpg
Miles per gallon

MT
Metric tons

Muon Collider
A positively or negatively charged lepton with a
mass 207 times that of an electron.

NEPA
National Environmental Policy Act

NERC
North American Electric Reliability Council

neutrino
Either of two leptons having a mass approaching
zero and no charge.

NIF
National Ignition Facility

NIS
Newly Independent States

NNSA
National Nuclear Security Administration

NNSBL
National Nuclear Security Business Line

Nonproliferation Activities
DOE activities to reduce the threat of proliferation
of weapons of mass destruction to the United
States.

NRC
Nuclear Regulatory Commission

Nuclear Cities Initiative
The Nuclear Cities Initiative is designed to prevent
“brain drain” from Russia and other former Soviet
states by creating civilian employment for former
weapons scientists and workers.

Nuclear Materials Safeguards
The DOE Nuclear Safeguards and Security
programs provide for the protection of DOE’s
nuclear weapons, nuclear materials, classified
information, and facilities.

D4

Nuclear Materials Stabilization
DOE's activities that stabilize excess nuclear
materials to achieve safe states for interim and
long-term storage, pending disposition.

NWPA
Nuclear Waste Policy Act

NWSP
Nuclear Weapons Stockpile Plan

NWTRB
Nuclear Waste Technical Review Board

Objective
Included in a Strategic Plan. The objective(s)
support a General Goal, and can be used to help
assess whether a General Goal was or is being
achieved. An Objective usually describes a more
specific level of achievement than a General Goal.

OIG
Office of Inspector General

OMB
Office of Management and Budget

OSHA
Occupational Safety and Health Administration

P&F
Program and Financing schedules in the
President’s Budget Appendix.

PBSs
Project Baseline Summaries

PCAST
President’'s Committee of Advisors on Science
and Technology

PEIS
Programmatic Environmental Impact Statement.
A type of EIS that deals with broad strategies and
decisions, such as those that are regional or
national in scope.

Pentaflop
1,000 teraop or 1,000 trillion floating point
operations per second.

Performance Indicator
A particular value or characteristic used to
measure output or outcome. Performance
Indicators are associated with Performance Goals
in the Annual Performance Plan.
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Performance Measure
A performance goal or performance indicator

Performance-Based Budgeting
The concept of Performance Budgeting is to link
various budget levels with the desired results, so
that for a given increase or decrease in budget,
the impact on the outcome of the program can be
determined.

Person-rem
The summation of individual radiation doses
received by all those exposed to the source or
event being considered is referred to as a
collective dose. The collective radiation dose
received by a population group is usually
measured in units of person-rem. (A rem would
be equivalent to one roentgen of X-ray or
gamma-ray radiation.)

Plasmas
A high temperature, ionized gas composed of
electrons and positively charged particles in such
relative numbers that the gaseous medium is
essentially electrically neutral.

PNGV
Partnership for a New Generation of Vehicles

Program Evaluation
An assessment, through objective measurement
and systematic analysis, of the manner and
extent to which Federal programs achieve
intended objectives.

Pu
Plutonium. A heavy, radioactive, metallic element
with the atomic number 94. Plutonium is
produced artificially in a reactor by bombardment
of uranium with neutrons and is used primarily in
the production of nuclear weapons.

Quads
Quadrillion (1 with 15 zeros) British Thermal
Units (BTU's)

Quasars
Any of the star like celestial objects that emit
immense quantities of light and radio waves.

R&D
Research and Development

Radionuclides
A radioactive nuclide
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RERF
Radiation Effects Research Foundation

SBA
Small Business Administration

Secretary of Energy Advisory Board (SEAB)
The Secretary of Energy Advisory Board (SEAB)
was chartered in January 1990, to provide the
Secretary with timely, balanced, external advice
on issues of importance to the Secretary. SEAB
replaced the Energy Research Advisory Board
(ERAB) which had been in operation since 1978
as the principal scientific advisory committee to
the Department of Energy. The mission of the
Secretary of Energy Advisory Board is to provide
advice, information, and recommendations to the
Secretary of Energy on the Department’s basic
and applied research activities, economic and
national security policy, educational issues,
laboratory management, and on any other
activities and operations of the Department of
Energy as the Secretary may direct.

SIM
Strategic Information Management

SLEP
Stockpile Life Extension Program

SOLOMON
A DOE management information system that
tracks actual performance against planned
performance.

SPR
Strategic Petroleum Reserve

Stakeholders
Any person or organization interested in or
potentially affected by activities and decisions of
the U.S. Department of Energy.

STARTI
Strategic Arms Reduction Talks |

STARTII
Strategic Arms Reduction Talks Il

START Il
Strategic Arms Reduction Talks IlI

Strategic Plan
The Strategic Plan is required to be transmitted to
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Congress every three years by the GPRA of
1993. The Strategic Plan covers a period of not
less than five years forward from the fiscal year in
which it is submitted.

SUV's
Sport utility vehicles

TEDE
Total effective dose equivalent

TEF
Tritium Extraction Facility

Teraop
1 trillion operations per second

Tesla
The international unit of measure of magnetic flux
density, equal to one weber per square meter.
One weber equals 108 maxwells. One maxwell is
equal to the flux through one square centimeter
normal to a magnetic field with intensity of one
gauss. One gauss is equal to one line of
magnetic flux per square centimeter.

Top Quark
A sub-atomic patrticle, the last undiscovered
quark of the six predicted by current scientific
theory, discovered at DOE’s Fermi National
Accelerator Laboratory.

Tritium
A radioactive isotope of hydrogen

UF,
Uranium hexafluoride
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USAID
U.S. Agency for International Development

USEC, Inc.
United States Enrichment Corporation

uv
Ultra-violet

VPP
Voluntary Protection Program

Waste Minimization
An action that economically avoids or reduces the
generation of waste by source reduction, reducing
the toxicity of hazardous waste, improving energy
usage, or recycling.

WMD
Weapons of mass destruction

Workforce 21
In November 1998, shortly following his
appointment as DOE Secretary, Bill Richardson
launched a new initiative designed to build a
talented and diverse workforce to carry out the
Department’s critical missions in the new
millennium. His “Workforce for the 21st Century
Initiative” focuses on strengthening the
Department’s technical and management
capability through targeted hiring, career
development, and workforce planning.



Srategic Plan (September 2000)

Cathy McCulloch, SO

APPENDIX E: Contributors

Strategic Planning Representatives

Jay Braitsch, FE Michael Lohr, SO Margot Anderson, PO
Trevor Cook, NE DamaraGriffith, NR Mark Friedrichs, PO

Carol Warner, NE David Drucker, CN Phil Niedzieski-Eichner,PO
DaveBasstt, EE MikeOrtmeier, IN Dan Steckler, MA
MaryBeth Zimmerman, EE Dave Anderson, EH/OA DanBullington, GC

Bill Barker, DP Suzanne Rudzinski, EM Ted Pulliam, GC

Michadl Midtretta, DP DennisHosaflook, EM Peter Grahn, SO
JohnDailey, DP CharlesTeclaw, RW Lynn Harshman, CFO
LindaDelong, NN Bill Vadez, SC Wilmatine Saughter, 1G
Ken Sprankle, NN Bob Valario, SC MikeMescher, WT

GloriaB. Smith, ED

Kathy Peery, Cl

Office of Strategic Planning and Program Evaluation,
Office of Chief Financial Officer

Energy ResourcesBusinessLine
Nationa Nuclear Security BusinessLine
Environmental Quality BusinessLine
ScienceBusinessLine

Corporate Management

Strategic Planning &
Program Eval uation Process

Public Outreach & Management Challenges
Adminigtrative Support

Acting Director, Officeof Strategic Planning &
Program Evauation

Deputy Chief Financia Officer
Chief Financid Officer

The Department of Energy would liketo thank the many members of the DOE complex, other Federal

Van Jones

Bill Kennedy

Suned Kapur

Greg Daines, Suned Kapur
Bob Emond

Suned Kapur

Bob Emond
KarenAlozie

Bill Kennedy

TomPdmieni
MikeTdson

agencies, Congressiona staffers, stakeholders, and membersof the public that have
contributed to the devel opment of this Strategic Plan.



Our Core Values

. We are public servants and customer-oriented.
I DOE is an agency of public servants.
I Public service focuses our efforts on constituents.

1 Public service creates an esprit de corps within
DOE.

Public service is an antidote to bureaucracy.

Our decisions and actions are responsive to our
customer’s needs.

We foster a participatory government in which the
opinions and input of diverse stakeholders are
sought and considered prior to making deci-
sions.

We develop policies to address major challenges
in a proactive, collaborative way with our custom-
ers and stakeholders.

We are open and honest and want to be trusted
by our customers and stakeholders.

. We value public safety and respect the environ-
ment.

I We place a high priority on the protection of public
health and safety in all of our operations.

We are committed to the restoration of the
environment through cleanup of contamination
caused by past operations.

We recognize the seriousness of the environ-
mental impacts of our operations, and we
develop and employ processes and technologies
to reduce or eliminate waste production and
pollution in these operations.

We will be a leader in improving the quality of the
environment for future generations.

. We believe people are our most important re-
source and that they should be treated with
fairness, respect, and dignity.

I We are committed to providing a safe and healthy
workplace for all our employees and contractors.

We value the needs of individuals.

We reward employees based on performance.

We are committed to improving the knowledge,
skills, and abilities of our employees.

We are committed to diversity.
We share credit with all contributors.

We value listening as an essential tool in
learning from others.

Our employees are forthright in sharing their
experiences so we can learn from each other.

. Wevalue creativity and innovation.

I We are committed to a flexible operating environ-
ment that facilitates the pursuit of new technolo-
gies, processes, programmatic approaches, and
ideas that challenge the status quo.

We seek out, nurture, and reward innovation in
daily activities, ranging from the routine to the
complex.

Our employees are empowered to pursue
creative solutions.

We recognize and highly regard resourcefulness,
efficiency, and effectiveness.

We consider adaptable, entrepreneurial ap-
proaches that can respond quickly to the rapidly
changing world business and political environ-
ment to be essential.

. We are committed to excellence.

I We consider quality and continuous improvement
essential to our success.

We are committed to excellence in everything we
do.

. We work as a team and advocate teamwork.

I We reinforce the notion of a common or greater
Departmental good and encourage interdepart-
mental teamwork to achieve this goal.

We value teamwork, participation, and the pursuit
of win/win solutions as essential elements of our
operating style.

We work as a team with other Federal agencies,
government organizations, and external stake-
holders in pursuing broader national objectives.

We recognize the needs of others for information,
and we communicate knowledge and information
in an open and candid manner.

. We recognize that leadership, empowerment, and

accountability are essential.
I We are visionary in our everyday activities.

I Our leaders trust and support individuals to make
informed decisions about the processes they
own.

We are effective stewards of the taxpayer’'s
interests.

Our actions are result-oriented.

. We pursue the highest standards of ethical

behavior.

I We maintain a personal commitment to profes-
sionalism and integrity.

We assure conformance with applicable laws,
regulations, and responsible business practices.

We keep our commitments.
We are objective and fair.
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