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Executive Summary

Introduction

The Department of Energy (DOE) Office of
Nuclear Energy, Science, and Technology (NE)
has been directed to enhance the capabilities of the
newly realigned Idaho National Laboratory® (INL)
to implement priority initiatives in Nuclear Energy
and National Security and to conduct basic
scientific research in support of assigned key DOE
missions.

The INL’s missions are critical to achieve
domestic energy security as set forth in the
President’s National Energy Policy (May 2001).
Successful achievement of these assigned missions
will result in development of the technological
underpinnings of a bold new nuclear and
hydrogen-powered economy and an unprecen-
dented era of domestic energy security.

This Ten-Year
Comprehensive
Site Plan pre-
sents a mission
needs analysis
of existing fa-
cilities and
infrastructure, recommendations for short- and
long-term recapitalization of existing mission-

This is the first Ten-Year
Comprehensive Site Plan
integrating the facility and
infrastructure needs of ANL-W
and the INEEL to accomplish
the assigned missions.

a. The Idaho National Laboratory is comprised of the former
Idaho National Engineering and Environmental Laboratory
and Argonne National Laboratory—West.

essential facilities and infrastructure and a plan for
revitalization of laboratory facilities to achieve the
missions. A key component of this plan is
establishing a work environment suitable to retain
and attract employees with the education and skills
necessary to advance the missions. This requires
significant  investment in  state-of-the-art
equipment and modern research facilities.

The Office of Environmental Management (EM)
retains responsibility for the cleanup of the INL
and manages that effort as the Idaho Completion
Project. This Plan focuses on NE programs and
multi-program Lead Program Secretarial Office
responsibilities. Other Program Secretarial Office
plans will be included in future revisions.

Vision/Mission

As a multi-program national laboratory, the INL
supports the current and future needs of DOE-NE,
Naval Reactors, and other DOE offices, together
with other federal agencies such as the Department
of Defense and Department of Homeland Security.

The INL is ideally positioned to achieve the
nation’s multi-program vision. More than 50 years
of successful nuclear and associated research have
established a solid foundation of technical
expertise and supporting infrastructure. The
Laboratory includes an 889-square-mile high
desert site with two main technology centers
located at Argonne National Laboratory-West and
the Test Reactor Area. A third technology center
located in Idaho Falls includes laboratories and
facilities that support basic and applied research
and development activities.

Leveraging these unique national assets, the INL
will successfully conduct programs in four
assigned vision/mission areas:

Advancing Nuclear Energy Technology. The
INL will provide leadership, technology, and
engineering demonstration support for current and
future operating reactors and advanced nuclear
energy systems. Development of DOE’s
Generation IV advanced nuclear energy systems
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will be a key component in reestablishing U.S.
leadership in the international nuclear community
and achieving hydrogen production capabilities.
The INL’s advanced fuel-testing capabilities and
fuel-processing technologies and facilities will be
vital to the Advanced Fuel-Cycle Initiative.

National Security Technology Development and
Testing. The INL will be instrumental in working
to develop more robust, U.S.-critical infrastructure
with specific emphasis on electrical power,
communications, cyber security, and
transportation. INL expertise will continue to
provide solutions to problems in the Defense and
Intelligence communities.

Providing Advanced Technology Services and
Support. The INL will continue its long history of
providing outstanding support to vital U.S. government
missions.  Safe
operation of both
commercial and
naval nuclear
reactors  over
the years can
be traced to
work performed at the INL. Future services and
support will range from continued irradiation and
fuels testing for the Naval Nuclear Propulsion
Program to developing and demonstrating
lightweight armor products for the Department of
Defense.

INL will leverage its unique
national assets to advance
nuclear energy, national
security, technology services,
and basic science research.

Conducting Basic Science Research. The INL is
expanding its fundamental science program and
applying sound science and engineering principles
through multidisciplinary teaming to provide
tangible solutions to current and future real-world
problems. Advances in basic science will span
many fields, including: materials science and
testing, biological sciences, subsurface science,
nuclear fuels, and fusion safety.

Ten-Year Comprehensive Site
Plan Overview

The Ten-Year Comprehensive Site Plan describes
how the INL and its NE sponsor will acquire new
facilities, infrastructure systems and equipment;
and decommission facilities and infrastructure
systems that are no longer needed. The plan
provides a brief history and description of the site,

defines mission-essential facilities and describes
program  requirements. It  outlines the
infrastructure planning process, assesses facility
and structure condition, discusses the space
management process, documents the plan for
excess facility disposition and new construction,
establishes the baseline for the site’s deferred
maintenance and the path forward to meet industry
standards. The plan also documents and evaluates
current and future priority infrastructure
requirements, and provides performance measures
to understand how the physical state of the
complex is changing over time to meet the desired
end state.

Facilities and Infrastructure
Projects

Significant recapitalization investment in the
existing infrastructure will be required to support
revitalization projects and ongoing work.

The INL has developed preliminary cost estimates
for the proposed projects and has assembled
composite funding profiles to establish the
magnitude and timing of the budgets that will be
required to meet these needs.

The average age of INL facilities is 30 years. The
average reactor age is 39 years, and key process

and laboratory

facilities are Key laboratory and
approaching 30 years | process facilities need to
(see Figure ES-1). be upgraded to advance
Because of the the assigned missions.
previous emphasis on

environmental cleanup, infrastructure funding has
focused on minimum safety and essential services
requirements. To meet the current mission needs
and extend the useful life of these facilities
increased investment is essential.

Recapitalization

Recapitalization is defined as incremental
maintenance and infrastructure investments above
the current target base funding needed to: extend
facility lifetimes, reduce the risk of unplanned
facility system and equipment failures, or increase
operational efficiencies and effectiveness.

Idaho National Laboratory Ten-Year Comprehensive Site Plan, Revision 0, October 2003

ES-iv



Reactors
39 years

Service
28 years

Storage
29 years
Lab
30 years

£
_

Laboratory Facility Condition

Leased
25 years

Excess
42 years
Process

Office 28 years
25 years
Good Poor

Process Facility Condition

Figure ES-1. Average age and condition of current mission-essential facilities.

The goal of the recapitalization program is to
aggressively reduce deferred maintenance to
within industry standards (5% of replacement
plant value), return mission-essential facilities to
an assessment level of good and maintain the
facilities at industry standards.

The laboratory has identified more than $475
million of needed recapitalization investments

during the ten- During this planmi od
e e
2004 — 2013). .. 1y requires an

L additional $475 M over the
This is ?bove projected target funding to
the  projected effectively restore the Idaho
target funding National Laboratory
level of approx- infrastructure.
imately ~ $725

million of primarily fixed and operating costs.
Target and above-target investments are
summarized in Chapter 5. These investments are
necessary to extend the useful life of mission-
essential facilities.

Approximately  60%  of  mission-essential
laboratory facilities are in poor to fair condition.

Accordingly, this plan will focus primarily on
upgrading or replacing these key facilities.

Outdated facilities and inadequate infrastructure
negatively affect productivity, staff recruitment
and retention; raise operating costs; and sign-
ificantly impair the laboratory’s ability to perform its
missions.

Major components of the INL recapitalization plan
include Advanced Test Reactor upgrades, site
power high-voltage equipment replacements, site-
wide data and control network replacements,
investments in scientific computing, capital
equipment and reduction of deferred maintenance
backlog to industry standards. Chapter 5 lists
needed INL recapitalization projects.

Funding these recapitalization projects will have
an immediate and pronounced impact on the
condition of the INL infrastructure. Aging and
deteriorating structures will be upgraded or
replaced resulting in an infrastructure that is able
to support revitalization projects and meet mission
requirements.
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Condition Assessments

Facility Condition Assessment Survey inspections
are conducted following DOE Orders and
Standards. Deficiencies identified during the
Condition Assessment Survey inspections are
recorded in the DOE Condition Assessment
Information System (CAIS) database.

Experience indicates conditions recorded in the
DOE Facility Information Management System
(FIMS) process are optimistic since the process
does not evaluate all pertinent factors.
Accordingly, the condition assessment process at
the INL incorporates a number of additional
factors including the condition of subsystems and
process-related equipment to arrive at a best
indication of actual facility condition.

The INL manages assets by using an integrated
facility life-cycle planning process. Strategic
planning identifies high-level mission goals and
strategies, which provide broad-based support for
life-cycle planning. The planning process also
integrates specific mission needs that are identified
through stakeholder input, inspections, detailed work
plans, and program documents.

Maintenance: Deferred, Routine, and
Repair

Identified deferred maintenance has been
increasing at the INL. However, continuing
improvements in the effectiveness and efficiency
of the INL maintenance program combined with
the recapitaliza-
tion  projects
identified in
this plan are
expected to
stabilize the
deferred maint-
enance backlog by 2007. By 2013, deferred
maintenance levels are expected to meet the
industry target range of less than 5% of
replacement plant value. (Deferred maintenance is
maintenance that was not performed when it
should have been or was scheduled to be and

Idaho National Laboratory
deferred maintenance backlog
will not be reversed without a

significant recapitalization

program.

which, therefore, is put off or delayed for a future
period.) Routine maintenance will continue to be
funded primarily with indirect funds, but the focus
will be on mission-essential facilities identified in
this plan.

Footprint Reduction Program

In mid-2001, under the purview of the DOE Office
of Environmental Management, an I[INEEL
Footprint Reduction and Consolidation Plan was
developed to inactivate older facilities without any
identified future mission.

By 2013, the combined efforts of the INL and the
Idaho Completion Project are expected to result in
a 40% reduction in the site’s current active facility
footprint resulting in long-term mortgage
reduction.

Revitalization

Revitalization is defined as investment in new
facilities and systems to support programmatic
missions. Major components of the revitalization
needs profile include construction of facilities for
hydrogen technology  demonstration, next
generation nuclear power plants, thermal hydraulic
loop and thermal spectrum criticality facilities, a
multi-program secure facility, and modifications to
the Advanced Test Reactor. Preliminary estimates
for these facilities total more than $2 billion.

Details of these projects and linkages to
infrastructure needs are provided in Chapter 3.

Shortfalls

Figure ES-2 shows that projected target (base
case) funding levels for the INL do not provide
sufficient capital project funding to bring the
infrastructure up to required levels or maintain it
adequately to support INL missions.

Additionally, Figure ES-3 shows that significant
programmatic funding is required for new
facilities to support the assigned missions.

Revitalization funding requires
32.0 B over the planning
period to provide the capability
to perform the assigned
missions.
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Figure ES-3. Projected revitalization funding required to support future programmatic mission needs.

Toward the Future

This Ten-Year Comprehensive Site Plan proposes
a methodology to provide the facilities and
infrastructure necessary to advance energy and
national security interests and provide sound
infrastructure for basic scientific research in
support of key DOE programs.

The future can be achieved through completion of
the recapitalization and revitalization projects
identified in this plan. INL has the processes in
place to manage its priorities and resources. INL is
committed to ensuring its facilities and
infrastructures remain viable to perform the
assigned
mission.

The INL will focus investment
on mission essential facilities
to support the assigned
mission. Processes are in place
to execute a sound stewardship.
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Introduction

1-1 Overview

On July 15, 2002, Secretary of Energy, Spencer
Abraham, announced a major mission realignment
for the Idaho National Engineering and
Environmental Laboratory (INEEL), establishing
the laboratory as the nation’s leading center for
nuclear energy research and development. The
Secretary said:

“INEEL will be the epicenter of our
efforts to expand nuclear energy as a
reliable, affordable and clean energy
source for our nation’s energy future. The
array of new responsibilities you are
being assigned carry the weight of grave
expectations, because your labors will be
critical to our national security and energy
security missions.”

The Department also announced that Argonne
National Laboratory—West (currently managed by
DOE-Chicago) would be incorporated with the
Idaho National Engineering and Environmental
Laboratory—herein referred to as the Idaho
National Laboratory (INL).

The DOE Office of Nuclear Energy, Science, and
Technology (NE) is now designated as the
Laboratory’s Lead Program Secretarial Office and
has assumed ownership of the Laboratory’s
common use support facilities and infrastructure.
The Office of Environmental Management retains
responsibility for the cleanup of the INL and
manages that effort as the Idaho Completion
Project.

The INL will provide leadership to accomplish the
NE vision and will:

e Advance nuclear energy technology through
applied research, development, and
demonstration

e Create a center for National Security
technology including homeland security,
technology development for the intelligence
community, Department of Defense program

support, and nonproliferation/counter
proliferation systems development

e Provide advanced technology services and
support to vital United States government
missions including the Nuclear Space
initiative, the Radioisotope Power/Heat
Source Program, and the Specific
Manufacturing Capability

e Conduct basic scientific research in support of
key DOE missions in materials sciences and
testing, nuclear fuel technology, biological
and environmental sciences and fusion
energy.

1-1.1 Plan Objective

The objective of the INL Ten Year
Comprehensive Site Plan 1is to provide the
foundation for strategic planning and the
cornerstone of initiatives to restore, revitalize, and
enhance the laboratory’s capabilities. The plan
was created in accordance with direction and
guidance provided by NE.

1-1.2 What the TYCSP Plan Will
Accomplish

This Ten Year Comprehensive Site Plan will
identify the infrastructure needs necessary to
facilitate advancement of the INL assigned
missions. Recapitalization will address the basic
infrastructure needs and revitalization will
outline the major programmatic needs. New, or
enhanced, planned programs that will require
major revitalization include:

e Providing U.S. leadership for research,
development, and testing of: supercritical
water-cooled reactors; gas-cooled reactors;
liquid metal-cooled reactors; and fast reactors
as part of the international Generation IV
Reactor Program

e Designing, constructing, and testing of the
Next Generation Nuclear Plant prototype
reactor
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e Developing the reactors and processes
required to support a hydrogen-based energy
system

e Performing lead roles in the DOE Advanced
Fuel Cycle to develop a more optimal closure
path for the disposition of commercial spent
nuclear fuel

e Developing and testing space nuclear reactors
for space power and propulsion programs

e Implementing innovations in science-based
and integrated engineering systems for
national security and intelligence within DOE,
other government agencies, and industrial
partners

e Employing the scientific reputation and
credentials of INL researchers in
accomplishing a broad range of work for a
variety of government agencies, including
materials sciences and testing, nuclear fuel
technology, biological and environmental
sciences, and fusion energy

Recapitalization of the infrastructure will be
required to support these programs. Major
investments will be required to restore and
maintain the infrastructure. This will be
accomplished through a recapitalization program
intended to:

e Stabilize deferred maintenance by the end of
FY 2007.

e Aggressively reduce deferred maintenance to
within industry standards (less than 5% of
replacement plant value by 2013).

e Return facility conditions for mission
essential facilities and infrastructure to an
assessment level of good (or better).

e Provide reliable, cost-effective infrastructure
support for multi-program activities.

1-1.3 Plan Elements

The plan provides the high-level performance
measures, prioritized projects, schedules, and
funding requirements necessary to achieve the
INL’s assigned missions.

1-2 Assumptions

Development of the Ten Year Comprehensive Site
Plan was based on the following assumptions.

e Recapitalization and revitalization funding
will be available throughout this planning
period to support the assigned mission goals

e The site boundaries will not change

e Investment in facilities will be in focused
areas while reducing the overall footprint

e Planned Safeguards and Security
infrastructure upgrades are included in
Chapter 5, Table 5-7 for completeness;
however, Safeguards and Security is funded
separately, and is not included as part of
recapitalization

e Excess facility disposition funding for NE-
owned buildings is included as part of
recapitalization

e This initial Ten Year Comprehensive Site Plan
does not address Environmental Management
programmatic activities at facilities for which
they are the Cognizant Secretarial Office.

1-3 Current Situation

The INL and the Idaho Completion Project share a
site encompassing eight primary facility areas on
an 889-square-mile (569,135-acre) site
approximately 50 miles west of Idaho Falls, and
laboratory, administration, warechouse and storage
facilities in Idaho Falls.

1-3.1 Description and Condition of
INL Facilities

INL infrastructure includes 312 buildings,
associated support structures, a full complement
of utilities, including communication and data
transmission systems, approximately 800 miles of
improved and unimproved roads, 61 miles of
electrical transmission lines, and 14 miles of
railroad lines. These systems connect and serve
the primary facility areas.

Infrastructure at the site is old and overall is
deteriorating. Major investments will be required
to restore and maintain the infrastructure. This
will  be accomplished through a major
recapitalization program. The current projected
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target (base case) funding levels is insufficient to
bring the infrastructure up to the condition
necessary to support INL programs.

1-3.2 Deferred Maintenance

The backlog of deferred maintenance is
continuing to grow and will not be reversed
without a significant recapitalization program.
Deferred maintenance degrades operational
reliability and increases the potential for
environmental, safety, and health liabilities.
(Deferred maintenance is maintenance that was
not performed when it should have been or was
scheduled to be and which, therefore, is put off or
delayed for a future period.)

1-3.3 Excess Facilities Disposal
Program

Currently, the NE has 23 buildings that are
inactive, and another 80 that are projected to be
inactive by the end of this planning period. The
Excess Facilities Action Plan identifies NE
facilities for future disposal. Recapitalization
funds are used to inactivate and decommission
facilities; however, the current target funding
levels are insufficient to execute the plan.

1-3.4 New Facilities

This plan includes the construction of new
facilities that are necessary to accommodate the
assigned missions. Examples of these facilities
include:

e Next Generation and Test Reactors

e Multiprogram Secure/Classified Facility

e New Multiprogram Laboratory Facility

e Modifications to the Advanced Test Reactor.

1-3.5 Recapitalization and
Revitalization

The corrective action for the current situation is to
create and follow a Ten Year Comprehensive Site
Plan, which identifies the necessary above target
funding to accomplish recapitalization and
revitalization, and sets forth schedules and
performance measures.

Recapitalization is defined as the incremental
maintenance and infrastructure investments above

the current target base needed to extend facility
lifetimes, reduce the risk of unplanned facility
system and facility equipment failures, or increase
operational efficiencies and effectiveness.

Significant recapitalization investments will be
required to restore the infrastructure and support
new projects and ongoing work. The
recapitalization profile accounts for those funds

necessary to correct existing infrastructure
shortcomings.
Revitalization includes investments in new

facilities and systems in support of ongoing and
future programmatic missions. Major new projects
are planned as part of the new INL nuclear energy
research mission. The revitalization profile
includes major new test facilities and their
necessary support infrastructure enhancements.

Chapter 5 provides a list of recapitalization and
revitalization projects and equipment acquisitions
that are planned throughout this timeframe.

1-4 National Environmental
Policy Act

Completion of a National Environmental Policy
Act (NEPA) Environmental Checklist is required
for all proposed INL projects or activities.
Proposed projects receive a preliminary review to
identify any NEPA issues that could impact
schedule, scope, or cost. NEPA review is
incorporated into INL project planning, work
authorization processes, and Integrated Safety
Management as required by DOE Project
Management  processes.' The NEPA
documentation and authorization is prepared
before the start of definitive (Title IT) design.

1-5 Changes from the Prior-Year
TYCSP

This Ten Year Comprehensive Site Plan is the first
one produced under this specific format at the
INL.

1. DOE Order 413.3, “Program and Project
Management for the Acquisition of Capital
Assets,” U.S. Department of Energy, October
13, 2000.
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—————
Site Description

2-1 History and General Site
Description

The Idaho National Laboratory (INL) began to
emerge during World War II when the U.S. Navy
withdrew a land area of 270 square miles in
southeast Idaho from the public domain for use as
a gunnery range. In 1949, the U.S. Atomic Energy
Commission (predecessor to the Department of
Energy [DOE]) obtained the Navy’s gunnery
range and called the site the National Reactor
Testing Station. Later, lands were added for use in
developing and testing nuclear reactors and
related facilities.

Over the years, the world’s largest concentration
of nuclear reactors (52) were built at the site. Most
of them were first-of-a-kind facilities, and all
made significant contributions to the development
of nuclear energy for commercial uses and naval
propulsion applications.

Currently, the INL has approximately 6,000
employees supporting a wide range of research,
development, and applied engineering programs.
The Laboratory has extensive expertise in light
water and gas-cooled nuclear systems design,
development and testing as well as expertise in
liquid metal-cooled reactors and fuel cycle
analysis. The Laboratory serves the needs for
nuclear regulatory and safety technical support,
probabilistic risk analysis, nuclear engineering
and design, nuclear fuels development and testing,
radiation measurements, safety analysis, nuclear
engineering and design, fuels and fuel cycle
development, and non-proliferation.

Sitewide infrastructure encompasses eight primary
facility areas on an 889-square-mile (569,135
acre) site approximately 50 miles west of Idaho
Falls, and laboratory, administration, warehouse,
and storage facilities in Idaho Falls (see Figure
2-1).  Argonne National Laboratory—West,
currently managed by DOE-Chicago, will transfer

to the Idaho Operations Office in October 2004.
The Naval Reactors Facility located on the Site is
managed by the DOE-Pittsburgh Naval Reactors
Office and is not covered as part of this plan.

NRF @

INTEC

TRA @ ANL-W

PBF
N @ RWMC

Figure 2-1. Sitewide infrastructure encompasses
eight primary facility areas on an 889-square-
mile site.

Along with administrative and research facilities
located in the city of Idaho Falls, facilities are
maintained and operated at the site to support
ongoing missions and operations. Site areas
include Argonne National Laboratory-West
(ANL-W), Test Reactor Area (TRA), Central
Facilities Area (CFA), Idaho Nuclear Technology
and Engineering Center (INTEC), Radioactive
Waste Management Complex (RWMC), Test
Area North (TAN), Waste Reduction Operations
Complex/Power Burst Facility (WROC/PBF), and
the Sitewide Area (the land area surrounding the
boundaries of the primary facility areas). This
chapter includes overviews of each area’s current
and projected infrastructure status.
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2-1.1 Argonne National Laboratory-West

Figure 2-2. Aerial view of Argonne National Laboratory-West.

For the past 50 years, Argonne National
Laboratory has been a leader in the development
of advanced nuclear reactor technology.
Breakthroughs in the type of fuel used in nuclear-
generated power, improved fuel disposition
technologies, and the proven demonstration of an
inherently safe nuclear power plant (Experimental
Breeder Reactor II) have all been developed at the
INL’s Argonne National Laboratory-West
complex.

Currently, 635 employees work at Argonne
National Laboratory—West. There are 54 buildings
with an average age (weighted by building square
footage) of 35 years. Key facilities at Argonne
National Laboratory-West include the Fuel
Conditioning Facility and Hot Fuel Examination
Facility (two large modern hot cell facilities), the

Analytical (chemistry) Laboratory, the Electron
Microscopy Laboratory, the Fuel Manufacturing
Facility (in use for experiments and nuclear
materials storage), the Engineering Development
Laboratory, the Radioactive Scrap and Waste
Facility (spent nuclear fuel and radioactive waste
storage facility), the Sodium Processing Facility
(a waste sodium processing facility), the Neutron
Radiography Reactor, and the Transient Reactor
Test Facility and Zero Power Physics Reactor
(two test reactors).

These facilities are expected to be major assets in
implementing the current and future nuclear
energy missions. Figure 2-3 depicts the Ten Year
Comprehensive Site Plan for Argonne Area
buildings.
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Figure 2-3. Argonne National Laboratory-West footprint reduction map.



2-1.2 Test Reactor Area

Figure 2-4. Aerial view of the Test Reactor Area.

Since the early 1950s the Test Reactor Area has
provided facilities for operation of experimental
nuclear reactors, physics and chemistry
laboratories, administrative space, and other plant
support. There are currently 89 buildings at the
Test Reactor Area ranging in age from those built
in the early 1950s, to newly constructed buildings
and structures. Many of the active older buildings
need major renovations or replacement.

Today the primary mission of the Test Reactor
Area is the continued operation of the Advanced
Test Reactor—the world’s largest test reactor,
which is used to conduct irradiated material
testing, nuclear safety research, and nuclear
isotope production. The Advanced Test Reactor’s
current primary mission is reactor fuels and core
component development and testing for the Naval
Nuclear Propulsion Program. The Advanced Test
Reactor will also continue its long-term mission
of radioisotope production for medical, industrial,
and research applications. The Advanced Test
Reactor is planned to provide major support in the
development of next-generation nuclear power
systems and other advanced nuclear technologies.
Infrastructure investments are currently needed to
upgrade the site.

In addition to the Advanced Test Reactor, several
other significant nuclear operations are conducted
at the Test Reactor Area:

Radiochemistry Laboratory Operations.
Several laboratories at the Test Reactor Area are

equipped to handle radioactive samples.
Collectively, the laboratories provide analytical
services ranging from analyses of trace materials
in environmental samples to intense radiation
levels in reactor samples.

Hot Cell Operations. Three hot cells at the Test
Reactor Area are used to assemble, disassemble,
store, inspect, and examine radioactive or other
hazardous material. The hot cells are also used for
packaging radioactive isotopes and preparing
radioactive material samples for post-irradiation
examination. In addition, the cells can be used to
perform nuclear chemistry for product separation
and radiochemical purification.

The Safety and Tritium Applications Research
Program. In a specially designed user facility at
the Test Reactor Area, fusion-related research and
development is conducted for the DOE Office of
Science. The research focuses on how radioactive
and hazardous materials behave in fusion
machines. The fusion research involves scientists
from both national and international laboratories.

Currently, 477 employees work at Test Reactor
Area. There are 89 buildings with an average age
(weighted by building square footage) of 41 years;
32 key facilities provide direct support to the
Advanced Test Reactor operations.

Figure 2-5 depicts the Ten-Year Comprehensive
Site Plan for Test Reactor Area buildings.
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Figure 2-5. Test Reactor Area footprint reduction map.




2-1.3 Central Facilities Area

Figure 2-6. Aerial view of the Central Facilities Area.

The Central Facilities Area consists primarily of
administrative and support facilities that provide
medical, fire fighting, transportation, security,
communications, electrical power, instrument
calibration, and health physics services for the
Site.

The Central Facilities Area contained old facilities
with significant safety and health deficiencies and
as a result has benefited from major investments
in the last decade. The majority of the active
buildings are generally in good condition.

Currently, 979 employees work at the Central
Facilities Area. There are 72 buildings with an
average age (weighted by building square footage)
of 30 years. Key facilities include the Fire Station,
Medical Facility, Substation Control House and
Electrical Substation, Communications Building,
Health Physics Instrumentation Laboratory, and
Standards and Calibration Laboratory.

Figure 2-7 depicts the Ten Year Comprehensive
Site Plan for Central Facility Area buildings.
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2-1.4 Idaho Falls

Figure 2-8. Aerial view of DOE-owned INL Research Center.

The Idaho Falls Area is primarily comprised of
laboratory facilities, lease laboratory facilities, the
main computer support facility, and administrative
offices.

The Idaho Falls Area comprises the newest
facilities of all the site areas. Closure of facilities
within the site boundary will be supported in part
by relocation of some personnel and functions to
Idaho Falls facilities. Recapitalization invest-
ments in Idaho Falls will focus on high perform-
ance computing, data networks, telecommunica-
tions upgrades, expansion/upgrade of three
existing laboratories, and construction of three
new facilities. Revitalization projects include the
Systems Analysis Facility, INL Secure Facility,
Physics  Laboratory  addition, Geosciences
Laboratory, Bio Level IIl Laboratory, and an
Advanced Computing Facility.

Currently, 3,005 employees work in Idaho Falls
and other off-site locations. Idaho Falls has a total
of 30 buildings; 14 owned and 16 leased. The
average age (weighted by building square footage)
of owned buildings is 19 years and the average
age of leased facilities is 20 years. Key facilities
include the Research Laboratories, Energy
Storage Technology Laboratory, Supercomputing
Center, National Security Laboratory, Systems
Analysis Facility, Physics Laboratory, Chemical
Storage Facility, Engineering Demonstration
Facility, and the Engineering Research Office
Building. Many of the leased laboratories are in
poor condition and will be replaced with the INL
Laboratory Upgrade and Replacement Project.

Figure 2-9 depicts the Ten Year Comprehensive
Site Plan for Idaho Falls Area buildings.
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1Ar \ 2.7 Dlte Description

2-1.5 Idaho Nuclear Technology and Engineering Center

Figure 2-10. Aerial view of the Idaho Nuclear Technology and Engineering Center.

The Idaho Nuclear Technology and Engineering
Center has been designated as the primary
consolidation  and  operating  site  for
Environmental Management work. This area is
one of the Idaho Completion Project sites.
Capabilities include a large shielded hot cell,
bench-scale separation process testing, and
analytical chemistry laboratories. Currently, 1,071
employees work at the Idaho Nuclear Technology
and Engineering Center. There are 141 buildings
with an average age (weighted by building square
footage) of 25 years.

Key facilities that continue to support NE
missions include multi-program laboratories,
consolidated craft shops, and the Remote
Analytical Laboratory. These facilities provide
analytical, mass spectrometry, and research
support capabilities for the Site and other outside
customers.

Figure 2-11 shows the Ten Year Comprehensive
Site Plan for the Idaho Nuclear Technology and
Engineering Center Area buildings.
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2-1.6 Radioactive Waste Management Complex

Figure 2-12. Aerial view of the Radioactive Waste Management Complex.

The Radioactive Waste Management Complex is
owned by Office of Environmental Management
and is an Idaho Completion Project site. Work at
the Radioactive Waste Management Complex
entails management of hazardous and radioactive
waste. Area programs are tasked with retrieving,
packaging, and shipping transuranic waste out of
Idaho on a scheduled basis, management of the
Subsurface Disposal Area, operation of the
Advanced Mixed Waste Treatment Facility,
management of the Transuranic Storage Area,
packaging and shipment of untreated wastes to the

Waste Isolation Pilot Plant, and meeting Waste
Area Group 7 remediation goals.

Currently, 278 employees work at this Complex.
There are 48 buildings with an average age
(weighted by building square footage) of 7 years
supporting the Idaho Completion Project.

Figure 2-13 shows the Ten Year Comprehensive
Site Plan for the Radioactive Waste Management
Complex buildings.

Idaho National Laboratory Ten-Year Comprehensive Site Plan, Revision 0, October 2003
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Figure 2-13. Radioactive Waste Management Complex footprint reduction map.
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2-1.7 Test Area North
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Figure 2-14b. Aerial view of the Test Area North Contained Test Facility.

Initiated in the mid-1950s, the original mission of
Test Area North was to support the U.S. Air Force
in its efforts to create a nuclear-powered airplane.
Because of Air Force security requirements at that
time, Test Area North is geographically isolated
from the other primary facility areas. Although the
Air Force project was terminated in 1961 before a
nuclear aircraft could be produced, that project and
others after it resulted in the development of four
sub-areas that make up today’s Test Area North:
(1) the Initial Engine Test Facility, (2) the Water
Reactor Research Test Facility, (3) the Technical
Support Facility, and (4) the Contained Test

Facility (which was originally slated to provide the
aircraft hanger and runway facilities). Over the
years, these facilities have been modified to
support various nuclear and non-nuclear research
projects, but only the Technical Support Facility
and the Contained Test Facility remain active.
During the 1970s these facilities were used
extensively to support a series of nuclear
experiments to identify the effects on a nuclear
reactor should the power plant lose its cooling
water. This program was called the Loss-of-
Coolant Tests and culminated with its last test in
1985. In 1985, however, the U.S. Army

Idaho National Laboratory Ten-Year Comprehensive Site Plan, Revision 0, October 2003
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Figure 2-14d. Aerial view of the Test Area North Water Reactor Research Test Facility.

selected the facilities at Test Area North to
provide the support they needed, and Test Area
North became the site of the Specific
Manufacturing Capability (SMC) Program. This
program produces armor for Army combat
vehicles, and is the principle program at
Contained Test Facility. Current projections for
the anticipated life of this program extend to the
2015 timeframe. The Technical Support Facility
has been providing support for the Spent Fuel
Program since the late 1980s. And at the
conclusion of this program, the Technical Support

Facility will undergo facility deactivation, with
final disposition of most of the area completed
prior to 2012.

Currently, there are 392 employees working at
Test Area North. There are 80 buildings with an
average age (weighted by building square footage)
of 25 years. NE is the landlord for 29 key active
buildings used by the SMC Program.

Figures 2-15a — 2-15d depict the Ten Year
Comprehensive Site Plan for Test Area North
buildings.

Idaho National Laboratory Ten-Year Comprehensive Site Plan, Revision 0, October 2003
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Figure 2-15c. Initial Engine Test Facility footprint reduction map.
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2 Site Description

2-1.8 Power Burst Facility/Waste Reduction Operations Complex
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Figure 2-16a. Power Burst Facility Control Area.

.......

Figure 2-16b. Power Burst Facility Reactor Area.

The Power Burst Facility/Waste Reduction
Operations Complex area is comprised of five
areas. One of these areas is currently EM owned
and undergoing deactivation. The other four
areas are being retained as part of the active site
infrastructure  and  planned for  multi-
programmatic use.

Figure 2-17 depicts the Ten Year Comprehensive
Site Plan for Power Burst Facility/Waste
Reduction Operations Complex buildings.

Currently, 81 employees work at this Complex.
There are 23 buildings with an average age
(weighted by building square footage) of 30
years. Some facilities are under consideration for
transfer to the Office of Nuclear Energy for the
Homeland Security Projects.

Idaho National Laboratory Ten-Year Comprehensive Site Plan, Revision 0, October 2003
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Figure 2-16d. Mixed Waste Storage Facility.
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Figure 2-16e. Waste Experimental Reduction Facility.
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2-1.9 Sitewide

Figure 2-18. The Sitewide Area includes areas such as the Howe Peak communications station.

The Sitewide Area includes all of the land area
outside the boundaries of the primary facility
areas located on the site. The Sitewide Area also
includes Howe Peak and two offsite, leased
buildings—one in Boise and one in Pocatello. The
area mainly comprises roads, railroads, power
distribution systems, communication systems, and
utility systems that serve and connect the primary
facility areas. The few buildings that are located
in the outlying Sitewide Area include such things
as guard posts, a weapons training complex, pump
houses, and landfill support buildings.

Currently, 21 employees work in the Sitewide
Area. There are 32 buildings with an average

age (weighted by building square footage) of 29
years. Key facilities in the Sitewide Area include
the Firing Range (a security force training center),
the Experimental Breeder Reactor I historical site,
entrance and exit guard gate facilities, and small
structures and utility buildings such as
pumphouses and communications buildings. Land
uses also include communication, utility, and
transportation systems that connect and serve the
primary facility areas, and open land that serves as
a safety-and-security buffer and a grazing zone.
Figure 2-19 depicts the Ten Year Comprehensive
Site Plan for the Sitewide Area.

Idaho National Laboratory Ten-Year Comprehensive Site Plan, Revision 0, October 2003
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Mission Needs/
Program Description

At the July 15, 2002, announcement on the Idaho
National Laboratory’s (INL) mission, Secretary
Abraham charged the Laboratory, “to expand
nuclear energy as a reliable, affordable, and clean
energy source for our nation’s energy future.” The
Laboratory’s rich history of technical and
scientific expertise in nuclear energy engineering,
research, and analysis will provide DOE with the
desired nuclear leadership platform. The INL will
collaborate with experts throughout the world and
will form strategic partnerships with selected
universities to develop the expertise needed for
effective deployment and operation of the next
generation nuclear power systems and technology.

The Director for DOE Office of Nuclear Energy,
Science, and Technology (NE), William D.
Magwood 1V, expanded on the future INL
mission realignment in his message for the INEEL
Strategic Plan in January 2003, when he wrote,

“For more than 50 years, the INEEL has
made vital contributions to U. S. national
security. These contributions have ranged
from building, testing, and demonstrating
the country’s first nuclear reactors to
advancing alternative energies, military
equipment, and environmental tech-
nologies. The INEEL is a valuable multi-
program  national laboratory  well
positioned to serve our country for
decades ahead.”

Additional detail on the anticipated multi-program
vision for the Ilaboratory was provided by
Mr. Magwood in July 2003 when he discussed the
following four missions:

e Advanced nuclear energy technology
through applied research, development,
and demonstration

e A Center for National Security Technology

e Advanced technology services and support
to vital United States government missions

e Basic scientific research in support of key
DOE missions.

A key element in achieving this multi-program
vision will be the revitalization and
recapitalization of INL facilities and infra-
structure. Revitalization initiatives will add the
new facilities necessary to support the program-
driven needs discussed in this section.
Recapitalization of existing mission-critical
facilities and infrastructure will provide the
necessary foundation for both current programs
and planned revitalization.

The INL vision is clear. To aggressively carry out
this vision, planned infrastructure recapitalization
funding must be vigorously pursued beginning in
FY 2005 and revitalization must be initiated. The
new and upgraded facilities and equipment will
play a key role in attracting and maintaining a
world-class technical workforce and equipping
them to effectively accomplish the Laboratory’s
missions.

A brief description of the missions, key programs,
and the major facilities and infrastructure needed
to support them are presented in this chapter.

3-1 Missions and Programs

INL programs support the four missions:
(1) advanced nuclear energy technologies,
(2) national security technology, (3)advanced
technology services and support, and (4) basic
scientific research to support DOE missions. A
brief discussion of potential future collaboration
with the Idaho Completion Project (being
conducted by the Office of Environmental
Management) is also provided. The site cleanup
mission will continue as a separate contract for the
INL.

Idaho National Laboratory Ten-Year Comprehensive Site Plan, Revision 0, October 2003

33



3-1.1 Advanced Nuclear Energy
Technologies

The Advanced Nuclear Energy Technologies
mission is comprised of the Generation IV
Program and Advanced Fuel Cycle Research and
Development. Information for this mission is
included for planning purposes, pending a final
DOE decision on how to proceed with the next
generation reactor programs.

Idaho National Laboratory will provide leader-
ship, technology, and engineering demonstration
support for current operating reactors and
advanced nuclear energy systems. Specific
facility, laboratory, or equipment needs are
included in the following brief descriptions of
current and future Nuclear Energy programs.

Generation IV Program®

e Generation I'V Reactors.

INL will support evaluation of Generation IV
reactor concepts and will carry out the
development and demonstration of selected
reactors. Systems analysis studies will aid in
advanced reactor concept assessment and will
be used to integrate the Generation IV and
Advanced Fuel Cycle programs.

Generation IV Advanced Reactor Research
and Development will be conducted to
evaluate reactor core behavior, materials
capabilities, and energy conversion and will
support development and assessment of
several advanced reactor design concepts.
Laboratory facilities in the technology centers
at Argonne National Laboratory-West, Test
Reactor Area, and Idaho Falls, together with
those at the Idaho Nuclear Technology and
Engineering Center, and a new Consolidated
Laboratory Facility will be needed to support
the necessary research.

Gas Cooled Reactor, Supercritical Water
Reactor, and Liquid Metal Reactor fuel and
materials testing will be needed to provide
necessary information on the behavior of
advanced fuels and materials at radiation
levels expected in the advanced reactor

a. The Generation IV International Forum is a multi-nation
group working together with the DOE to identify next
generation reactor systems for producing new sources of
power.

systems. Post-irradiation examination for the
fuel will require more detailed information
starting in 2005, with additional capabilities
and a much higher volume of examinations
expected by about 2010. Irradiation testing
will be performed in specially designed
Advanced Test Reactor loops with initial
post-irradiation examination conducted in
existing hot cells. Later testing will require a
new hot cell at the Advanced Test Reactor.

Demonstrate high temperature reactor
capabilities.

The design, construction, and licensing of a
Next Generation Nuclear Plant on the INL site
will demonstrate high-temperature gas-cooled
advanced reactor capabilities for electricity
production and hydrogen generation. The
scope of the program includes the
development and qualification of the
advanced fuel form and the manufacture of
the first core load of fuel for the pilot plant.
Fuel and materials testing in a high-
temperature gas environment will be required.
The Next Generation Nuclear Plant will need
facilities for support staff and equipment, as
well as the supporting infrastructure (such as
roads, electrical power, and water). The Next
Generation Nuclear Plant is needed by 2016.

Develop and demonstrate hydrogen pro-
duction capabilities.

Non-nuclear  hydrogen  research  and
development will develop the chemical
processes for hydrogen production and verify
the feasibility of these processes at realistic
process conditions and at sizes that will
provide an engineering scale demonstration.
Laboratory space and the supporting
infrastructure will be needed to conduct these
small- to pilot-scale system tests. Laboratory
and pilot plant space will be included in the
Hydrogen Technology Development Facility,
which is needed for hydrogen testing with a
nuclear heat source. This capability is needed
by 2008.

The economic viability of nuclear energy as a
primary source for emissions free hydrogen
must be determined. Engineering scale testing
will be conducted using 50 MWth of Next
Generation Nuclear Plant-generated heat to

Idaho National Laboratory Ten-Year Comprehensive Site Plan, Revision 0, October 2003
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produce hydrogen. The facility will be located
adjacent to the Next Generation Nuclear
Plant. The Hydrogen Technology Develop-
ment Facility will be designed to initially
house the non-nuclear pilot plant hydrogen
production systems. The nuclear engineering
scale capabilities are needed by 2015.

Development, testing, and design for a new
research reactor.

Developing an advanced fast reactor that will
destroy long lived fission products or that will
be viable for space applications will require
extensive studies, fuels and materials
irradiation testing, and design work. Initially,
fuel and materials testing objectives can be
met using reactor systems that can be
modified to provide limited fast neutron
fluxes. Later in the development program,
much larger sample volumes will require
testing with a fast neutron fluence that cannot
be supplied by existing reactors. System level
information will also be needed to aid in
design of the advanced reactor core. Initial,
lower volume testing will begin in 2006 in the
Advanced Test Reactor with higher volume
testing and systems performance testing
needed by 2012 in a new research reactor.

Develop an Advanced Nuclear Simulation
Facility for the design and evaluation of
advanced nuclear power control concepts.

An Advanced Nuclear Simulation Facility
will support development of Generation IV
reactors, other programs and sponsors such as
the Nuclear Regulatory = Commission.
Simulation will be used along with embedded
physical systems to design and evaluate
advanced concepts. The overarching objective
is research in nuclear power to support
advanced system licensing, reliability, and
optimization. Development of this facility will
be incremental, with near term research
occurring within the Engineering Research
Office Building and North Boulevard Annex
facilities in 2005 and migration to a new
dedicated facility with a target date
completion date of 2007. The dedicated
facility could be combined with an advanced
computing facility.

Figure 3-1 shows the new and existing mission
essential facilities and infrastructure for the
Generation IV Program, and how these
facilities and infrastructure are linked to, and
support, this program.

Advanced Fuel Cycle Research and
Development

e Advanced Fuel Cycle Fuel Development.

Testing will be conducted in the Advanced
Test Reactor to aid in developing proliferation
resistant fuels for use in advanced fuel cycles
for current light water reactors and for the
next generation of nuclear power and
transmutation systems. Irradiation studies will
be carried out on fuel pellets and test bundles.
Upgrades to the Advanced Test Reactor
irradiation test vehicle will be required.

e Advanced Fuel Cycle Spent Fuel Treat-
ment Activities.

Fuel treatment research and development
activities will be performed for processes that
will treat light water reactor spent fuel. Both
aqueous and pyrochemical processes will be
evaluated. Other advanced processes may also
be developed if initial screening shows “value
added” results.

Bench scale chemistry and flow sheet
verification tests and small scale integrated
process tests will be performed for spent fuel
treatment  processes. Engineering-scale
demonstration testing will also be conducted
for the most promising processes. These tests
will assess partitioning and solidification of
selected radionuclides in the spent light water
reactor fuel. Both new and existing facilities
at the INL will be needed. Research and
development on aqueous partitioning with
radioactive materials will be conducted in the
Remote Analytical Laboratories (located at
the Idaho Nuclear Technology and
Engineering Center) to aid in designing an
engineering scale system.

Facilities with the capability for fuel handling
and remote operations will also be needed.
The following INL facilities are currently
being evaluated to determine their ability to
meet these needs: the Fluroinel Dissolution
Process and Fuel Storage (FAST) Facility and

Idaho National Laboratory Ten-Year Comprehensive Site Plan, Revision 0, October 2003
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|| NewFaciity | | Recapitalized Existing Mission Essential Facility

Figure 3-1. Program facilities and linkages for Generation IV.

the Fuel Processing Facility (FPF). If they are
determined to be adequate, then facilities
could become mission essential.

The pyrochemical process will be
demonstrated in the Fuel Conditioning
Facility and Hot Fuel Examination Facility
and supported by the Analytical Chemistry
Laboratory (at Argonne National Laboratory—
West).

Both the aqueous demonstration and the
pyrochemical process work will be needed in
2007.

AFC Fuel Processing Research and
Development.

Advanced fuel cycle fuel development and
fabrication will be conducted at the Fuel
Manufacturing Facility. These advanced fuels,
which are designed to burn long lived fission
products, will be tested in the Advanced Test
Reactor and other reactors. Post-irradiation
examination will be performed at the Fuel
Conditioning Facility or the Hot Fuel
Examination Facility.
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Advanced fuel cycle spent fuel treatment
technologies are being developed and tested
with combined aqueous and pyroprocessing.
Demonstrations of these technologies will
make use of the Fuel Conditioning Facility
and Hot Fuel Examination Facility, Analytical
Chemistry Laboratory, Remote Analytical
Laboratory, and Fuel Processing Facility.
These facilities are considered to be adequate
with minor upgrading.

Figure 3-2 shows the new and existing mission
essential facilities and infrastructure for the
Advanced Fuel Cycle Program, and how these
facilities and infrastructure are linked to, and
support, this program.

3-1.2 Center for National Security
Technology

National Security missions will develop and test
technologies to improve the nation’s security in

the face of terrorist and national threats. These
missions are sponsored by the Department of
Defense, the Department of Homeland Security,
the Intelligence Community and the Department
of Energy. Multiple INL programs (such as
national security research and development,
counter-intelligence, safeguards and security,
emergency response, and nuclear incident
response team assets) require secure office,
laboratory, high bay, classroom, conference, and
storage space at classification levels ranging from
Unclassified to  Top  Secret  Sensitive
Compartmented Information.

e  Multi-Program Secure Facility.

A new multi-program secure facility is
essential to successfully and efficiently carry
out national security missions at the INL. This
facility is needed in 2008. Additional,

program specific facility and infrastructure
requirements are included in the following

Advanced Fuel Cycle
Research and Development

AFC Fuel
Development
Irradiation Testin
e 9 AFC Spent Fuel
He;it“:r & Treatment Demonstration AFC Fuel Processing
- Supporting - Remote Analytical Research and
Facilities Laboratory DSVG|OPITISI‘I‘
+ Fuel Conditioning Facility + Analytic Chemistry
$ Hot_|_=uel Examination Laboratory
Facility ; » Electron Microscopy
+ Analytic Chemistry Laboratory
L Sorug + Fuel Conditioning Facility

* Hot Fuel Examination
Facility

+ Remote Analytical

Laboratory

Supporting Infrastructure

Power Systems, Roads, Water/Sewer Systems, Communication Systems, Emergency Service Facilities
Housing/Feeding Facilities, Site Planning, Protective Force Facilities, Maintenance/Construction Shops,
Adminisirative/Technical Facilities, Warehouse/Storage Facilities

D Recapitalized Existing Mission Essential Facility

Figure 3-2. Key program facilities and linkages for Advanced Fuel Cycle.
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brief descriptions of INL national security
programs.

Implement elements of the Critical
Infrastructure Assurance Program.

Elements of the Critical Infrastructure
Assurance Program will be used to develop
tools and methodologies for assessing the
vulnerabilities of United States critical
infrastructures and for prioritizing needs and
investments required to protect those
infrastructures using risk-based programs. The
program will utilize the full infrastructure and
capabilities of the Site to model, test, and
develop technology to harden United States
critical infrastructure, with special emphasis
on energy, communications, transportation,
cyber security, and physical security elements.
The focal point of operations at the site will
be at the Critical Infrastructure Test Range
Complex, currently a part of the Power Burst
Facility/Waste Reduction Operations
Complex. This test range is needed in 2004.
Existing facilities will be upgraded to provide
many of the needed capabilities.

The National Supervisory Control and Data
Acquisition Test Bed Program will identify
system vulnerabilities, improve the security
and robustness of existing systems, and design
secure and reliable future systems.
Supervisory Control and Data Acquisition
systems are vital to national security as they
control a variety of essential activities, e.g.,
electric power distribution, sewage treatment,
and many industrial manufacturing activities.

The Wireless/fCommunications Test Bed
Program will expand the capability for testing
wireless systems including wireless data
gathering and extended interconnectivity.
Robust wireless systems are necessary for
effective emergency communications and
interoperability between federal, state, and
local authorities during crisis situations.

The Cyber Security Test Bed Program will
identify vulnerabilities of computer-based
systems to attacks of all types. For example,
computer information security is essential for
banking and finance and uninterrupted

operations are needed for essential services
such as air traffic control.

The Physical Security Test Bed Program will
identify vulnerabilities of physical security
systems. Continued protection from intruders
will become increasingly important as
physical threats become better coordinated
and more sophisticated.

The Infrastructure Consequence Control
Program will identify actions communities
must take to protect critical infrastructure and
mitigate the effects of contamination from
intentional or unintentional nuclear, chemical,
or biological releases.

Provide technologies and technical support
to further U.S. Nonproliferation/
Counterproliferation objectives.

Innovative Counterterrorism Technologies
will leverage existing capabilities to
conceptualize, design, develop, and test new
counterterrorism technologies. The
Laboratory needs test range facilities for proof
of principle and verification/validation testing.

Proliferation = of  Weapons of Mass
Destruction, production materials, and
technologies will be reduced through

development of non- and counter-proliferation
technologies. A Level 3 Biological Science
Laboratory is needed in 2006 to examine and
develop needed technologies.

Materials Detection and Response
Technologies will develop and field counter-
proliferation technologies and innovative
sensors for advanced detection techniques.
Test Range facilities are needed to support
demonstration  of  portal  monitoring
technologies at seaports, airports, and border
crossings. Full scale testing will include such
activities as breaching, explosions, and spills.
Existing facilities can be upgraded to provide
needed capabilities by 2004.

The national security program will support
national and international nonproliferation
and environmental security for the advanced
fuel cycle, nuclear materials production and
control, international safeguards and security,
and transportation and management of spent

3-8
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nuclear fuel. Test Range facilities need to
accommodate live-fire testing of breaching
techniques against shipping containers.

Nuclear Materials Detection will provide full
scale testing capabilities for detection of
nuclear  materials  using  high-energy
accelerator technologies. Testing to detect
highly enriched uranium for cargo containers
requires large-scale test facilities on the INL
Test Range. Existing facilities can be
upgraded to provide needed capabilities by
2004.

e Develop and demonstrate Combat Support
Systems/Technologies.

Defense Systems and Engineered Systems
development will continue to provide the
military services with command, control, and
communications and mission planning tools.
Many INL-developed systems have been
deployed in theater operations including Iraq
and Afghanistan. Chemical warfare agent
detection and assessment systems developed
by the INL are routinely deployed
domestically and internationally by the U.S.
Army to characterize suspect chemical
warfare agents. Additional secure office
space, laboratories, and prototype
demonstration facilities are needed by 2008.

e Support the needs and requirements of the
Intelligence Community.

Classified work supporting the Intelligence
Community has been increasing at roughly
30% per year and this rate is expected to
continue over the next five years. Additional
classified office, conference, and laboratory
space is needed by 2006.

Figure 3-3 shows the new and existing mission
essential facilities and infrastructure for the
national security programs, and how these
facilities and infrastructure are linked to, and
support, these programs.

3-1.3 Provide Advanced Technology
Services and Support

INL will continue to provide advanced technology
services and support to U.S. Government

customers. Sponsors of the following programs
include the Department of Defense, National
Nuclear Security Administration, and National
Aeronautic and Space Administration.

Support the Naval Nuclear Propulsion
Program.

The INL will continue to support the Naval
Nuclear Propulsion Program needs for
irradiation of fuels and materials in the
Advanced Test Reactor. Greater utilization of
the capabilities of the Advanced Test Reactor
will require a commensurate investment in the
supporting infrastructure.

Support space nuclear development of an
advanced Radioisotope Power System and
production of Pu-238.

Advanced Radioisotope Power System
Development will provide advanced power
systems for civilian and defense or national
security use. Assembly of  current
Radioisotope Power System/Heat Source
system designs will continue in the short term,
but will be phased out as advanced
radioisotope power systems are designed and
assembled. The  Radioisotope  Power
System/Heat Source assembly and test
operations will reside in the Zero Power
Physics Reactor complex. Upgrades are
needed by 2004—2005.

Pu-238 production in the Advanced Test
Reactor will supply this heat-generating
radioisotope for use in the ceramic assemblies
for the Radioisotope Power System/Heat
Source and the newly developed Radioisotope
Power System. This mission was identified in
the Environmental Impact Statement issued in
December 2000 and the subsequent Record of
Decision in January 2001. Production needs to
begin by 2006.

Support nuclear space initiative.

Ground Test Facilities for the space nuclear
power and propulsion programs will provide
the capability to perform nuclear system
operational tests on the next generation of
space nuclear power and propulsion systems.
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|:| New Facility D Recapitalized Existing Mission Essential Facility

Figure 3-3. Key program facilities and linkages for Center for National Security Technology.

The facility will have the capability to °

simulate near-vacuum conditions with a cold
wall. Hot cell capability will be needed to
disassemble the space nuclear reactor system
and remove its fuel for detailed examination.
Destructive  and  nondestructive  fuel
examination capabilities are also necessary.
Facilities are estimated to be needed by 2006.
The final schedule depends on National
Aeronautics and Space Administration
mission timing, which is currently being
finalized.

Support Specific Manufacturing
Capability.

Development of advanced military armor and
production of depleted uranium armor for the
U. S. Army Abrams tank will continue at the
Specific Manufacturing Capability Program.
Research and development on lightweight
armor and associated capabilities will be
applied to protect personnel, equipment, and
nuclear materials during transport.
Capabilities and expertise will be integrated
into Future Combat Systems platforms.
Existing facilities and infrastructure are
adequate.
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e Test Reactor Area Administration
Building.

A new building to consolidate administration
and engineering functions is needed at the
Test Reactor Area to support the Advanced
Test Reactor activities for all programs. The
new facility is needed in 2006.

Figure 3-4 shows the new and existing mission
essential facilities and infrastructure for the
advanced technology services programs, and
how these facilities and infrastructure are
linked to, and support, these programs.

3-1.4 Conduct Basic Science
Research in Support of Key DOE
Missions

INL teams strongly support a wide range of
research, development and applied engineering
programs. Sponsors are primarily in the DOE

Naval Nuclear
Propulsion
Program

Radioisotope Power/

Heat Source Program

(e.g., the Office of Science, Office of Fossil
Energy, Office of Civilian Radioactive Waste
Management), but also include other government

agencies, such as the Nuclear Regulatory
Commission. INL programs will require
additional office, laboratory,  prototype
demonstration, video teleconferencing, secure

space, and conference space to successfully
achieve technology breakthroughs for current and
new programs.

e Consolidated Laboratory Facility.

A new  multi-program  Consolidated
Laboratory Facility (CLF), located in Idaho
Falls, will be required by 2006 to satisfy many
of the individual programmatic needs
identified in this section. Additional specific
facility, laboratory, or equipment needs are
included, where required, in the following
brief descriptions for current and future
programs.

Nuclear Space Multi-Program

Support

Initiative

Test Reactor
Area
Administration
Building

Irradiation for Pu-238 Production Advanced Testing For Space
Naval Reactors . Advanced Test Radioisotope/ Nuclear Power
« Advanced Test Reactor Power Supply Development
Reactor - Support Faciliies Assembly + TAN-607, -650,
- Support Facilities & Storage 630
| » Zero Power Physics - EBR-II
Reactor Facility Containment

Supporting Infrastructure

Power Systems, Roads, Water/Sewer Systems, Communication Systems, Emergency Service Facilities
Housing/Feeding Facilities, Site Planning, Protective Force Facilities, Maintenance/Construction Shops,
Administrative/Technical Facilities, Warehouse/Storage Facilities

D New Facility D Recapitalized Existing Mission Essential Facility

Figure 3-4. Key program facilities and linkages for Advanced Technology Services and Support.
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Advanced subsurface science research and
development.

Subsurface science research and development
is needed in most of DOE's mission areas as
well as those of the Department of Defense,
Environmental Protection Agency and other
agencies. Developing a better understanding
of the Earth's subsurface and how to model
and manipulate it will enable new technology
for cleanup, closure and monitoring of DOE's
contaminated sites; help ensure clean water
from uncontaminated aquifers; contribute to
DOE's energy mission by finding better ways
to explore for and develop energy reserves;
lead to viable methods of carbon
sequestration; contribute to DOE's national
security mission by developing new
technologies for dealing with deliberate
chemical, biological or radioactive soil or
water contamination; and enable technology
for safely storing society's wastes in the
subsurface.  Facilities  for  performing
experiments at the laboratory scale, mesoscale
and field scale are needed and are being
proposed to enable new approaches to
difficult subsurface problems. A funding
source has yet to be determined. Current plans
call for this facility to be completed in 2010.

Basic Research and Development.

Basic Energy Research will include fossil,
geothermal, hydrogen systems and advanced
batteries. A laboratory for high temperature
aggressive environments will be required,
including analytical facilities and mechanical
property testing. Geothermal energy research
will require state-of-the-art fracture and
characterization capability. Additional wet
chemistry laboratory capabilities  with
advanced measurement capabilities will be
needed by 2005 (in addition to Consolidated
Laboratory Facility space).

Biotechnology Programs will serve unique
needs in basic science, energy, and
environment. Example research areas include
extremophilic research for application to
bioprocessing or biomimetics, genomics to
measure pathogens in wildlife, and human
antibody profiling. Improved laboratory space
and advanced computing capabilities are

critical to the success of these projects and are
needed by 2006.

Environmental Sciences Programs  will
continue to provide engineering development
of imaging tools for waste characterization,
and high-resolution spectroscopy methods for
study of chemical contamination on mineral
surfaces. Laboratory space and advanced
instrumentation are required. A field site
representative of arid conditions will be
required at the INL to study complex
contamination transport phenomena, and
adequate laboratories to support the field site
are needed by 2006.

Physics Programs will cover a broad range of
specific topics primarily for characterization
of the properties of materials. Spectroscopy
performed using accelerator techniques and
high-energy x-ray sources for radiography are
important assets. Accelerator capability will
be required, both at the INL and the
Accelerator Center at Idaho State University.
Additional traditional laboratory facilities and
x-ray generation sources are needed by 2008,
as these programs mature.

Fusion Safety Programs will center on major
sources of radioactive hazards in deuterium-
trittum fusion systems, how energy sources
can mobilize radioactive materials, and the
safety and environmental concerns associated
with emerging design concepts. The existing
Safety and Tritium Applied Research facility
will be used extensively. Facilities, including
chemistry and materials science laboratories
for corrosion testing, must be maintained at
state of the art levels.

Support for Yucca Mountain Facility
Designs.

The INL will support development of Yucca
Mountain facility designs for the handling,
packaging and closure of the waste package.
This work will require a large facility that can
handle full-scale waste packages and perform
welding and nondestructive examinations.
The INL will also provide mockup
capabilities of other components within the
Yucca Mountain facility design. Existing
facilities are adequate.
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Intelligent Systems Initiative.

The Intelligent Systems Initiative will seek to
extend and augment human systems and
remotely operated and autonomous system
performance in complex operational settings
by developing and integrating new
technologies. Additional robotics laboratory
space is needed in 2006 to 2008 to support
these projects.

Fossil Energy, Energy Efficiency and
Renewable Energy.

Hydrogen Production, Transportation,
Storage, and Utilization Research and
Development will develop technologies,
processes and integrated systems for
production, conversion, transportation,
storage, and utilization  technologies.
Additional  laboratory and  prototype
demonstration facilities capable of safely
handling hydrogen will be needed by 2008.

Advanced Energy Storage/FreedomCAR
Research and Development will continue to
develop, characterize, test, and evaluate high-
power energy storage devices and supporting
testing and evaluation protocols for electric
vehicle and hybrid electric  vehicle
applications. Additional laboratory space
(approximately 2,000 square feet) at the
Energy Storage Laboratory will be needed by
2005.

Clean Coal/Fuel Processing and Energy
Conversion Technologies Research and
Development will develop and demonstrate
coal and other energy conversion processes at
realistic conditions and scales ranging up to
pilot scale. This will require additional large-
scale test facilities and infrastructure to be
installed adjacent to a coal-fired steam
generation plant at the INL. In addition, a
thermodynamic and high-pressure analytical
laboratory is needed to obtain thermodynamic
data for natural gas and other fluids at
cryogenic temperatures (>1,000 psi, <-100°F).

Advanced Materials and Intelligent Systems
in Support of Transportation Research and
Development will support partnering with
government, university, and industry to
develop materials, processes, and

technologies to reduce energy consumption
and increase reliability and performance of
transportation systems. Sections of dedicated
test road are needed at the INL site in 2005 to
support this work.

Bioenergy Research and Development will
continue to develop and demonstrate the
necessary technologies for the feedstock
infrastructure to supply necessary quantities
of biomass at the price and quality targets set
by the bioenergy industry. This work ranges
from computation and small laboratory scale
to large-scale prototype testing that requires
high bays and mobile labs to support
prototype field tests. Additional high bay
space and analytical fluid dynamic laboratory
space will be needed in 2006.

Geothermal  Energy and  Hydropower
Research and Development will continue to
enhance domestic energy security by
developing technologies for identifying new
resources, increasing energy conversion
efficiency, mitigating environmental effects,
and reducing costs. Modest increases of in-
town laboratory and storage space are needed
in 2005.

Industrial ~ Technologies Research  and
Development will continue developing
advanced fabrication, manufacturing, and
processing technologies to provide greater
energy efficiency, reliability, and
productivity. Work ranges from bench-top
feasibility studies to design and testing of full
scale, turnkey prototype systems. Additional
high bay space, located in a single facility,
that will support growth of an integrated
program is needed in 2008.

Sustainable Building Technologies Research
and Development will continue to perform
full-scale structural and durability testing of
industrialized housing and commercial
buildings, and will be expanded to evaluate
building components and technologies for
durability and life cycle environmental
impacts. Additional general-purpose
laboratory space is required in 2008.

Carbon Capture and Sequestration Research
and Development will be conducted to help
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achieve the U.S. national goal of reducing the
green house gas emissions. Research activities

in this area will focus on geologic
sequestration of CO, in coal seams, depleted
oil and gas reservoirs, and deep saline
aquifers. Additional laboratory space is
required in 2006.

¢ Radiological and Environmental Science
Laboratory.

A new Radiological and Environmental
Science Laboratory is needed in 2009 to
provide analytic chemistry and radiation
measurements and  calibrations.  This
laboratory is a multi-program facility. It will
provide measurement and quality assurance

Fossil Energy, Energy
Efficiency, & Renewable

Energy Programs

functions for DOE
Regulatory Commission.

and the Nuclear

Figure 3-5 shows the new and existing mission
essential facilities and infrastructure for the
basic scientific research programs, and how
these facilities and infrastructure are linke