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Divider illustration:
The front facade of the Laboratory’s Technical and Administrative Services Building (TASF).
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In many important and positive ways little has changed from the past year in the
Ames Laboratory, which continues to provide the Department of Energy with the highest
quality research for the lowest possible cost. The Lab’s ability to perform with unique
efficiency is due to a variety of factors, but the major one is its genuine partnership with
its contractor, lowa State University. In this partnership remarkable cost efficiencies are
achieved by sharing. This sharing includes facilities, utilities and personnel. This cost
efficiency is not done with accompanying diminution of the quality of the science as is
amply demonstrated by the numerous awards which continue to be won by our scientists
and the praise routinely received by the Lab from external and agency reviews.

However the Lab cannot rest on its laurels to ensure an enhanced future and indeed
this year we have instituted a number of new initiatives including a broad-spectrum pro-
gram in forensic science and a comprehensive program in biorenewables to dramatically
increase the value of agricultural products. The Lab is also exploring ways to combine its
renowned strengths in the physical sciences with the powerful programs that exist in the
plant sciences at ISU. | am confident that this letter next year will announce at least one
major initiative in this arena in addition to at least one major new lab-wide interdiscipli-
nary initiative in the material sciences.

Over the past few years we have worked hard to revamp the organization, leadership
and to some degree scientific focus of two of our major research programs in response to
changes in direction and focus within the agency. We are very pleased with the results of
these extensive programmatic renovations and are confident that we will be able to trans-
late these changes into even higher scientific achievements via multidimensional scientific
teams appropriate for a national laboratory.

Every member of the Ames Laboratory, past and present, with whom | have ever
spoken has possessed a deep pride in being a part of an institution that has served our
nation so well and so long. There is no question that the current mix of scientific staff and
support personnel in the Ames Lab has the talent, the vision and the determination to
continue that tradition into the foreseeable future.

Tom Barton,
Director
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Divider illustration:

Excited uranium serves as a photosensitizer, absorbing visible light to drive the partial
oxidation of saturated hydrocarbons. These types of reactions may one day lead to new
chemicals that can be converted into plastics and other kinds of materials.
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Mission

The Laboratory’s
mission is to conduct
fundamental research
in the physical,
chemical, materials,
mathematical sci-
ences and engineer-
ing which underlie
energy generating,
conversion, transmis-
sion and storage
technologies, envi-
ronmental improve-
ment, and other
technical areas essen-
tial to national needs. These efforts will be
maintained so as to contribute to the
achievement of the Department of Energys
Missions and Goals;, more specifically, to
increase the general levels of scientific
knowledge and capabilities, to prepare
engineering and physical sciences students
for future scientific endeavors, and to ini-
tiate nascent technologies and practical
applications arising from our basic scientific
programs.

The Laboratory will approach all its
operations with the safety and health of all
workers as a constant objective and with
genuine concern for the environment.
Ames Laboratory does not conduct classi-
fied research.

e organization that ultimately became the Ames
Laboratory in 1947, originated as a part of the
Office of Scientific Research and Development in

the early days of the atomic energy program. Initial
work at Ames involved the development of a process
for the production of uranium metal in large quantities.
Ames Laboratory now pursues much broader priorities
in addition to the materials research that has given the
Laboratory international recognition.

Roles

Ames Laboratory is one of the twelve
Program-Dedicated Laboratories within the
DOE Complex. Its primary role within
DOES Office of Science, Basic Energy Sci-
ences mission is to perform research within
the materials, chemical and biological
sciences “in order to expand the scientific
foundations for new and improved energy
technologies and for understanding and
mitigating the environmental impacts of
energy use.” ' To this end, the Laboratory’s
main goal is to deliver the scientific knowl-
edge and discoveries in the basic energy
sciences that underpin DOE missions in
energy, national security and environmental
quality, as well as technologies to improve
human health and safety.

" FY2003 OMB Budget Submission - Basic Energy Sciences (BES), Version 3, DOE to OMB 1'1/1. o 3



Extrapolating from its long-standing
and significant strengths in new and ad-
vanced materials, the Laboratory will con-
tinue to extend its capabilities in a variety of
new directions where it has a competitive
advantage. Leading this new thrust will be
the somewhat more applied but critically
important programs in biochemical charac-
terization, biorenewable resources and
forensic science instrumentation and appli-
cation.

Results of its research programs and
the resulting technological developments
will be made available to the broadest
possible spectrum of domestic industrial
and private sector recipients through a
variety of technology transfer mechanisms
and external interactions. This will be done
to stimulate local, regional and national
economic development through the com-
mercialization of new technologies based
on the scientific accomplishments of the
Laboratory. Our technology transfer pro-
gram will be aided by joint efforts with
lowa State University’s technology develop-
ment and commercialization enterprise and
will make a concerted effort to implement
Work for Others (WFO) projects, Coopera-
tive Research and Development Agreements
(CRADA), technical assistances and scientific
personnel exchanges with our various
customers.

The Laboratory will also continue to
make a major contribution to the training
of new scientific and engineering profes-
sionals, for both academia and industry, by
appointing graduate students and
postdoctoral associates to positions having
direct involvement in the research pro-
grams. We recognize that these scientists
will join and eventually become leaders in a
culture emphasizing environment, safety
and health issues. Thus, an obligation of
the Laboratory is to have all employees
incorporate Integrated Safety Management
(ISM) into their daily routines.

Ames Laboratory is ideally situated on
the campus of a major research university
and will continue to work with the College
of Education at lowa State University on
programs benefiting pre-college math and
science students. In all of our science
education programs, emphasis and con-
certed efforts will be given to the provision
of opportunities for women and members
of minority groups. This effort would be
considerably enhanced by funding.

Core Competencies

The Laboratory will rely upon its
strengths in materials synthesis and process-
ing, chemical analysis, chemical sciences,
photosynthesis, materials sciences, applied
mathematical sciences, and environmental
and protection sciences, to conduct the
long-term basic and intermediate-range
applied research needed to solve the com-
plex problems encountered in energy pro-
duction, utilization and efficiency, national
security needs, human health and safety,
and environmental restoration and waste
management.

Research Programs
Ames Laboratorys scientific component
is organized into 7 research programs:
* Applied Mathematics and Computa-
tional Sciences
* Chemical and Biological Sciences
* Materials Chemistry
* Condensed Matter Physics
* Environmental and Protection Sci-
ences
* Metal and Ceramic Sciences
* Nondestructive Evaluation

In addition to the above scientific
programs, the Materials Preparation Center
(MPC), a DOE User Facility sponsored by
the Materials Sciences Branch of the Divi-

sion of Basic Energy Sciences, is recognized
0 0 00
e 4 °



throughout the international research
community for its unique capabilities in the
preparation, purification, and characteriza-
tion of rare-earth, alkaline-earth, and refrac-
tory metal materials for preparing ultra
high-purity and well-characterized metals,
alloys, compounds, and single crystals. The
MPC continues to make these materials
available to other DOE Laboratories, to
other agencies, to universities, and to the
private sector. Additional information on
the MPC can be found in the subsection
entitled “User Facilities.”

Research

The following paragraphs give a brief
overview of the Laboratorys research Pro-
grams and their current research thrusts.

Administrative Services & New
Initiatives

The Administrative Services/New Initia-
tives (ASNI) program serves two purposes.
First, it is the home of Ames Laboratory
activities that require technical expertise but
are not themselves research programs.
Specifically, technical management tasks
performed by Ames Laboratory personnel
for DOE are administered in this program.
This is not now, nor will be in the future, a
major focus of Ames Laboratory, which has
research as its primary mission. However,
the Laboratory does want to make its tech-
nical expertise available to DOE for techni-
cal management in areas where it is espe-
cially qualified to contribute.

The second purpose the ASNI program
serves is as home for research activities that
are fundamentally new to the Laboratory.
Of course, new lines of research and novel
projects are being continually developed
within the specialty areas of each of the
Ames Laboratory programs. However, there
are areas of national need where the Ames
Laboratory has not traditionally worked but
has expertise and resources to contribute to

the solution of important problems. These
often fall within the scope of the DOE
mission, but they sometimes involve an-
other customer agency. For example, one
such area is in biorenewable energy and
products. The Ames Laboratory is in the
process of developing a program here
through a collaboration with lowa State
University. As a land-grant university with a
strong tradition in agricultural research, ISU
has much to contribute to this partnership.
While it is being established, this effort has
its home in the ASNI program. If and when
it is fully established, a new program within
the Laboratory will be created. Other
activities that have their start in ASNI will be
transferred to existing Ames Laboratory
programs once they are established. For
example, our new program in forensics
began in ASNI, but it subsequently has
been transferred to our Environmental and
Protection Sciences program. Several of the
new initiatives discussed in this report, such
as the multiphase flow project, are intended
to open up new directions for the Ames
Laboratory and in their present nascent
stage are being administered in ANSI.

Applied Mathematics and
Computational Sciences

Scalable Computing Laboratory (KJ-01-01)
The Scalable Computing Laboratory
(SCL) focuses on high performance comput-

ing with attention to its rapidly changing
nature. “Scalable” means not just parallel
processing, but also the fact that usage
environments, prices and expectations
change, and the underlying technology of
the hardware changes at rates not seen in
other areas of science. In contrast to efforts
aimed at “make machine X solve problem Y
and get performance Z,” the SCL looks at
the broader problem of how to make a
range of machines solve a range of prob-
lems with a range of performance tradeoffs,
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so that the computational research that is
done has lasting scientific value. We under-
take research that does not rely on legacy
software and existing habits, in the hope of
more quickly discovering and exploiting
computational breakthroughs.

Of vital importance is the awareness
that the complexity of modeling a scientific
problem should be centered on the prob-
lem itself, and not the implementation of
the model. To this end the “scalability” of a
given machine is determined not only by
how many processors can be added, or
how fast the communication fabric runs,
but also by how well the holistic design
lends itself to programming formalisms that
promote code longevity and portability.

The ability to provide a production
computing environment with the capability
to also afford a robust application develop-
ment environment on cluster based
supercomputers requires a wide range of
tools and software infrastructure that is far
from complete. Although the research
community has made great strides in many
areas, the entire infrastructure still has
weaknesses that necessitate further re-
search and development. Also, applications
must adapt to this changing environment
and often coerce changes across the full
gamut of the software infrastructure. This
effort will also focus on a subset of tools,
libraries, and components of the software
infrastructure applicable to many applica-
tions. In general, computational chemistry
and physics codes will be used as a medium
to test new and existing software algo-
rithms and workstation clusters; this will
provide the general framework for improv-
ing application scalability.

In addition, by testing new and exist-
ing software algorithms on parallel worksta-
tion clusters, we can improve the scalability
of scientific applications on workstation
clusters.

Current key research areas include the
development of new method for hardware
and software inter-connects, the develop-
ment of more efficient and robust ap-
proaches to message passing and resource
management, and the development of new
methods for handling huge data sets in a
parallel environment.

Chemical & Biological Sciences

The Chemical and Biological Sciences
Program focuses on research spanning
fundamental and applied projects relevant
to the mission of the DOE. Specific projects
are:

Photochemistry & Photobiology (KC-03-01-
01)

The goal is to provide a fundamental
understanding of the variety of processes
that are basic to solar energy conversion in
biological systems, with application to the
development of new solar energy technolo-
gies. Energy-transfer processes in the light-
harvesting structures of plants are examined
with fluorescence spectroscopy and hole-
burning spectroscopy. Chromophoric poly-
mers are studied to explore mechanisms of
efficient electronic energy transport and
capture in solar energy conversion.

Chemical Physics (KC-03-01-02)

Theoretical and experimental investiga-
tions are focused on the structure, bonding,
reaction mechanisms and dynamics of
chemically reactive systems in terms of their
fundamental atomic, molecular, and elec-
tronic constituents. Theoretical efforts pro-
vide the energetics and reaction pathways
governing reactions between small mol-
ecules and transition metal atoms. Theoreti-
cal investigations also focus on the descrip-
tion and calculation of the structure and
reactivity of highly unsaturated metal clus-
ters. The goal is the understanding of
heterogeneous catalytic systems. Experi-
mental efforts complement the theoretical
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efforts by providing accurate thermochemi-
cal data for molecules and transient radi-
cals.

Catalysis & Chemical Transformation (KC-03-
02-01)

Fundamental studies are being carried
out relating to selective oxidation, desulfur-
ization, hydrogenation, and in particular,
processes that remove or add a heteroa-
tom. Catalysts are being designed, synthe-
sized and modified with many studies of
mechanisms, intermediates and active sites.
Oxo-transfer and hydrogenation reactions
are central to this activity, which is aided by
the application of molecular compounds
tethered to a catalyst surface. Application of
solid-state NMR allows the definitive charac-
terization of solid catalysts.

Separations & Analysis (KC-03-02-02)

New methodologies in analytical chem-
istry and separations science are being
developed to address advances in heteroge-
neous and homogeneous catalysis,
nanotechnology, biomimetic systems,
environmentally-benign chemistry and toxic
waste clean-up. Microenvironments on
surfaces are being characterized for novel
catalytic and separation schemes, including
mapping surface heterogeneities and study-
ing interactions at microstructures created
by monolayers and porous polymers.

Biological Imaging (KP-14-02-01)

This project is concerned with the
development of two new laser-based tech-
nologies for the study of biological insult
from environmental chemical carcinogens
at the cellular and sub-cellular levels. One
of the two technologies, referred to as hole
burning imaging (HBI), can be viewed as an
optical analog of magnetic resonance
imaging with several important attributes
for cellular analysis, including high sensitiv-
ity and spatial resolution (~1 pm). HBI
would be applicable to the diagnosis of any

type of cancer since it does not depend on
the nature of the initial insults that lead to
the cancerous cell. The laser-based instru-
mentation is simple and relatively inexpen-
sive. The second technology involves the
marriage of laser-induced fluorescence
spectroscopy with capillary electrophoresis
for on-line structural analysis of oligo- and
polynucleotide-carcinogen adducts. This
technology can distinguish between differ-
ent stereo-chemistries and conformations of
a chemically defined base-metabolite ad-
duct (external vs. base-stacked vs. quasi-
intercalated) in sequence defined oligo- and
polynucleotides. Its utilization in fundamen-
tal studies with sequence defined oligo-
nucleotides is important for the construc-
tion of DNA-carcinogen adduct maps, the
relationship between adduct and mutation
maps, and in vivo studies of DNA repair.

Condensed Matter Physics

The Condensed Matter Physics (CMP)
Program conducts basic research focused
on the synthesis, characterization, and
modeling of new materials. New ideas and
theories are pursued and new phenomena
investigated. The work underpins the
development and optimization of materials
relevant for utilization in various energy
technologies. The program includes 18
principal investigators, most of them having
split faculty appointments with the Physics
Department of lowa State University.
Eleven of them are Fellows of the American
Physical Society. There are in addition 12
permanent scientific staff, 5 postdocs, 6
long term visitors, 30 graduate students,
and 12 undergrads working in the pro-
gram. While we describe the various indi-
vidual components of the program below, it
should be emphasized that a major
strength of the Laboratory is the agility,
honed over many years, in the self-assembly
of interdisciplinary teams from the CMP
Materials Chemistry, and Metal and Ceramic
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Sciences Programs. Such teams have made
tremendous contributions to research in
quasicrystals, surface phenomena, high Tc
superconductivity, rare earth nickel
borocarbides, and a host of other systems,
some of which are highlighted below. CMP
is funded under three different budget
codes and described in separate sections
below, although the science and teams of
researchers knows no boundary. All re-
views of the program in the last 20 years
have been “outstanding”.

There is a serious problem that has
changed and in some ways weakened this
program over the last 10 years. Although
the peer reviews we receive continue to be
“outstanding”, the funding has been any-
thing but. Every year there is a 2 to 4%
decrease in the overall budget, which in the
last two years has escalated to 6% and 8%.
With salaries not shrinking, and the majority
of expenses in salaries, there is a tremen-
dous leveraging effect on the operations
money needed to perform research. It is
true that we are now encouraged to com-
pete for new initiative money, and in years
past we have won perhaps more than our
statistical fair share (however, not in the last
two years). This type of funding has
changed the way we do business, but in
fact it has made the whole social fabric
among the groups more difficult. World
class groups doing superb research are not
necessarily interested in writing a proposal
for a new initiative whose boundary condi-
tions are some distance from the excellent
work that they are already involved in full
time. Such groups are condemned to see
their budgets atrophy. After ten years, such
groups have shed students, postdocs and
are barely able to afford travel. As new
initiative funding does arrive for other
groups, it has a label attached so almost
none of it goes to help excellent established
groups.

Neutron and X-ray Scattering (KC-02-02-01)
Neutron scattering studies have been
instrumental in elucidating the basic science
of hundreds of new materials and crystals
first developed at the Ames Laboratory.
Historically, it was the study of rare earth
magnetism that first initiated Ames to neu-
tron scattering during the 19505. In the
60s and 70s Ames Laboratory operated its
own reactor and developed a strong on-site
tradition in neutron scattering. With the
closing of the reactor, instruments were
moved to ORNL, where we established the
first neutron scattering user group in the
United States. Currently, our neutron scat-
tering studies are mainly conducted at the
High Flux Isotope Reactor (HFIR) at ORNL,
although facilities at IPNS (Argonne), NIST,
and in Europe are also utilized. Of particu-
lar importance is the HFIR-HB1-A triple axis
spectrometer which was designed, con-
structed and now operated as a User Facil-
ity jointly by the Ames and ORNL neutron
scattering groups. Dr. Jerel Zarestky is the
Ames Laboratory scientist, permanently
located at Oak Ridge, who oversees the
maintenance, upgrades, and operation of
the instrument, in addition to his involve-
ment with scientific investigations. Costas
Stassis is the senior scientist overseeing the
neutron scattering effort, and David Vaknin
is a principal investigator equally using
neutron and x-ray scattering techniques.
Alan Goldman is the director of the
Midwest University Collaborative Access
Team (MUCAT) which has built and is oper-
ating an undulator beam line at the Ad-
vance Photon Source. A side station has
recently been built with collaboration and
financial support from Jdlich Germany, and
funding and construction has just started
for an adjacent bending magnet beam line.
Instrumentation for magnetic x-ray scatter-
ing is in place and several key experiments
have already been performed. In collabora-
tion with scientists within Metal and Ce-
ramic Sciences, Alan Goldman has recently
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commissioned a unique powder
defractometer furnace (temperatures up to
1600 C), which allows rapid (seconds)
monitoring of structural changes in materi-
als as some parameter (e.g. temperature) is
varied. David Vaknin has recently commis-
sioned a custom built liquid surface reflecto-
meter at the MUCAT beamline, which he is
using to characterize membrane structure
and functionality. With this instrument he
recently developed a new technique that
provides detailed information about the
position and distribution of specific ions at
membranes by measuring intensities at and
away from ion absorption edges. Studies
of ions at such interfaces are important
because ions at cell membrane surfaces
impact the function and conformation of
nearby molecules and play an important
role in the inter- and intracellular transport
and recognition processes.

Experimental Condensed Matter Physics
(KC-02-02-02)

Magnetism, superconductivity,
photonics, surfaces, transport, conducting
polymers, and the synthesis of new materi-
als are among the major topics explored
with a diverse set of techniques. Besides a
host of on-site facilities (see below) and the
x-ray and neutron scattering facilities al-
ready mentioned, the CMP program main-
tains a high resolution photoemission
instrument at Stoughton Wisconsin, where
Ames Laboratory senior scientist, Cliff Olson
(a fellow of the APS), looks after the equip-
ment, performs experiments, and trains
graduate students from Ames. A few of the
major research projects are described be-
low.

The Ames Lab group led by Kai Ming
Ho and Costas Soukoulis has played a
dominating role in developing the field of
Photonic Band Gap (PBG) materials. In
fact, their calculation showing that PBGs
with diamond (or diamond-like) lattices
have 3D band gaps kept the field from

withering away at a time when there was
considerable pessimism about the viability
of PBGs in general. The field has since
exploded, with over 500 groups worldwide
having web pages on the topic. The basic
idea is to design new dielectric structures
with periodically modulated dielectric con-
stants, thereby influencing the properties of
photons in much the same way that semi-
conducting crystals influence the transport
properties of electrons. There is an active
experimental effort at the Lab and also a
strong collaboration with Sandia National
Laboratory where micron-sized structures
can be fabricated to bring the wavelength
of the manipulated light into the visible
range. Others contributing to this effort
include Alan Goldman (x-rays), David Lynch
and Joe Shinar (optics), and Rana Biswas
(enhanced antenna performance). Costa
Soukoulis has also teamed up with a DOE
funded experimental group from San Diego
to study a new area of photonics called
“Left Handed Materials”, (LHM). LHM have
negative values for both the dielectric
constant and the magnetic permeability for
a certain frequency range. Although not
found in nature, such structures can be
fabricated, and it is found that such basic
properties as Snells law and the Doppler
shift are “reversed” in the medium. Power-
ful computational techniques have been
developed for PBG research and are being
used to design structures with unique
properties. This is one of the two areas for
which the Laboratory has submitted a
proposal to the nano-science and technol-
ogy initiative.

The other nano-science and technology
initiative proposal was submitted on the
topic of magnetic molecules. Recent ad-
vances in the synthesis of large molecules
containing interacting magnetic ions and
the ability to grow large single crystals of
these molecular magnets has opened a
new field of research, one that allows the
exploration between microscopic, atomistic
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magnetism and the complex cooperative
phenomena encountered in larger mag-
netic systems. Phenomena such as mag-
netic tunneling and quantum coherence
have motivated major collaborative investi-
gations by F Borsa (NMR), R. Modler (ultra-
low T), C. Stassis (inelastic neutron scatter-
ing), L. Miller (synthesis), D. Lynch (optics),
A. Goldman (x-rays), P Canfield (tempera-
ture and field dependent magnetization
and specific heat), and M. Luban and B.
Harmon (theory). This is an exciting new
area in magnetism, with Ames Laboratory
researchers in a commanding position in
the United States, yet one that very much
needs additional funding to remain com-
petitive.

The interplay between superconductiv-
ity and magnetism was greatly advanced
with the discovery and subsequent investi-
gation of the RNi,B,C family of magnetic
superconductors. It is a wonderful example
of what can be accomplished in a short
time when materials synthesis, detailed
measurements of physical properties, and
theoretical expertise can be marshaled
cooperatively and quickly (within months of
their discovery). Nearly every group in the
CMP ultimately contributed! A very similar
effort was ignited by the discovery of super-
conductivity in MgB,. In less than a month
after the discovery in Japan, the Canfield
group had measured the isotope effect, the
physical properties, and had made wires.
Three Physical Review Letters published in
three weeks! A remarkable accomplishment
which established Ames Laboratory as
leaders in this exciting new area.

Theoretical Condensed Matter Physics (KC-
02-02-03)

Theory and experiment are perhaps
best classified as approaches to science.
Simulation or computation is now regarded
by many as a third approach, although it is
perhaps better to think of computing as a
remarkable enabling tool for both theory

and experiment. All of the “theorists” at
Ames Laboratory are deeply engaged with
experimental groups, and certainly comput-
ers are essential to both. It is not unusual to
have a graduate student split between
theory and experiment, with his/her thesis
containing extensive comparison between
experimental and calculated results. Com-
puting beyond ordinary PCs is also a big
deal. ISU lays claim to the development of
the first electronic digital computer, in-
vented by John V. Attanasoff, a Physics
professor motivated to help his students
solve quantum mechanics problems in
1937-40. We are still following that tradi-
tion. In partnership with scientists in the
Applied Mathematics program, a large
number of cost effective “almost
supercomputing” clusters have been built,
and codes have been parallelized to run on
them. For much larger supercomputing
needs, the facilities at NERSC or at ORNL
are utilized via a T3 line. Among the codes
recently developed, tight binding molecular
dynamics (Ho, Wang) has been adapted by
a large number of groups worldwide. Its
impact resulted in a Materials Science
Award for Outstanding Sustained Research.
Spin Dynamics (Antropov, Harmon) is more
recent, but it too has been adapted by a
number of groups and has been employed
by collaborators at ORNL to win the Gor-
don Bell prize for the fastest application
(sustained one TeraFLOPS). Codes to solve
the full Maxwells equations for photonic
band gap materials (Ho, Soukoulis) were
first developed in Ames in 1990, and the
field has exploded a hundred-fold since.
Although also using computers, John
Clem and Vladimir Kogan are more tradi-
tional, using strong analytical skills to eluci-
date aspects of type Il superconductors.
They have been particularly active with
high temperature superconductors.
Marshall Luban also combines keen analyti-
cal skills with computing, when going after
exact solutions for the behavior of magnetic
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molecules. Likewise Costa Soukoulis uses
analytical and numerical techniques in his
studies of disordered systems (e.g., random
lasers). Jorg Schmalian uses many body
techniques to study correlated electron
systems (e.g., the pseudogap in high tem-
perature superconductors) and is studying
defect induced inhomogeneities and glassi-
ness in such systems. With the amazing
increases in computational power and with
the many successful applications, the field
of computational materials science has
grown enormously. Unfortunately it is not
yet a fully developed community. Two years
ago the Computational Materials Sciences
Network (CMSN) was set up to support
teams of researchers to come together
across interdisciplinary and inter-institutional
lines and work together on large and im-
portant problems. Ames has been the lead
lab in coordinating CMSN. So far, five sepa-
rate projects have been funded with about
15 to 20 scientists working in each.

Environmental & Protection Sciences
The Environmental and Protection
Sciences (EPSCI) Program focuses on provid-
ing applied analytical solutions to problems

in security and environmental quality.

National Security

A collaborative effort between Ames
Laboratory and researchers at Lawrence
Berkeley National Laboratory and Lawrence
Livermore National Laboratory, funded by
NA-22 involves the development of Laser
Ablation — Inductively Coupled Plasma —
Mass Spectrometry (LA-ICP-MS) instrumenta-
tion and methods for the direct analysis of
materials related to nuclear proliferation.
The project examines the process of laser
ablation and methods for detecting and
correcting for fractionation effects in the
laser-sampling, material transfer, material
vaporization, and ionization processes. We
have developed analytical methodology

and statistical methods for data examina-
tion that allow for standardless analyses of
solid samples and the determination of
material matching probabilities based on
trace isotopic composition.

A project originally funded by NA-22
but now funded through a WFO by the
FDA Center for Veterinary Medicine involves
the development of a database of veteri-
nary laboratories and experts who would
be able to respond with analyses in the
event of a terrorist attack on livestock. This
project utilizes the veterinary expertise of
the ISU College of Veterinary Medicine and
the ISU Veterinary Diagnostics Laboratory to
catalog information on a number of toxic
agents and zoonotic diseases and on veteri-
nary laboratories that may be used to
diagnose an outbreak that would threaten
our food supply and economic security.

The Midwest Forensics Resource Center
is a cooperative effort of the Ames Labora-
tory and crime laboratories in a 9-state
region (including WI, MN, ND, SD, NE, KS,
MO, IL, and IA). The Center pools the
needs of these laboratories and addresses
them through a four-part program of work
in Casework, Training, Research, and Educa-
tion. Funding began this summer through
an interagency agreement with the Na-
tional Institute of Justice in its Crime Labora-
tory Improvement Program.

A project began this FY for the FBI
involves the development of image-reduc-
tion and statistical tools for the comparison
of toolmarks produced in hard metals (such
as on a screw driver, pry bar, or blade) by
various industrial machining methods.
These data analysis methods will provide a
statistical underpinning for forensic
toolmark examiners to claim some level of
uniqueness in a match between a tool and
a scratch pattern found at a crime scene.
These methods may be used to determine
the probability of two tools being produced
with indistinguishable surface patterns that
could be transferred to a scratched surface.
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Environmental Quality

A research project funded on a WFO
contract for ORNL (as a subcontract for a
SERDP project), involves the development
of optimal sampling strategies for
unexploded ordinance. During the decom-
missioning of military bases, an important
step is the remediation of firing ranges or
other places where munitions were used.
In order to effectively direct those
remediation efforts, efficient sampling
strategies must be used. For this project,
the Laboratory will develop optimal sam-
pling strategies that

the Materials Sciences Programs, focuses on
understanding the relationship between the
atomic/electronic structure of quasicrystals*
and their physical properties, particularly at
surfaces and interfaces. However, we have
also established world-class efforts in synthe-
sis and sample preparation, powder process-
ing and coating technology, magnetism,
and bulk atomic and electronic structure.
We are internationally recognized for our
achievements/investigations in these areas.
One of our recent highlights has been
to understand the initial stages of nucle-
ation and
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statistical models.

growth during
Al epitaxy on a
fivefold

quasicrystalline

* Quasicrystals are metallic alloys that are well-ordered on
an atomic scale, but the order does not result from
periodicity, at least not from periodicity in dimensions up
to three. Rather, the order results from a different type of

Materials rule, a rule that is commonly cast in terms of tilings such surface. The Al
Chemistry (KC-02- as the Penrose tiling. In conjunction with being aperiodic, atoms (at room
03) these materials usually exhibit rotational symmetries that temperature)

The Materials are forbidden for periodic materials. The most abundant arrange into

. symmetry among the known quasicrystals is icosahedral,

Chemistry Program which has distinctive and forbidden five-fold rotational closed
at Ames Laboratory axes. The next-most-abundant is decagonal, which has a pentamers
has a single distinctive and forbidden ten-fold rotational axis. About resembling

200 different quasicrystalline compositions have been
discovered to date, the majority of which contain 60 to
70 atomic percent of aluminum. Our surface work thus

starfish. This is
illustrated by

overarching goal
which is to synthe-

size ar_1d l_Jnderstand far has focused on the ternary, aluminum-rich icosahedral Figure 1.
the principles gov- and decagonal alloys. Because of our
erning the stabilities extensive

and properties of

two classes of solid state materials: poly-
mers and metal-rich inorganic compounds.
In both classes, development of heretofore-
unknown materials is emphasized. Within
the class of metal-rich inorganic com-
pounds, a specific goal is to understand the
electronic and atomic structure of
quasicrystals - metallic alloys with long-
range positional order but without periodic-
ity - both in the bulk and at the surface.

Research Highlights
Quasicrystals

This highly-interdisciplinary project,
which involves personnel from all three of

background in
structure determination of the clean surface,
we were able to deduce the sites that the
stars must occupy and, in turn, that infor-
mation allowed us to deduce the steps by
which the atoms arrange themselves into
the starfish. It was truly a major piece of
detective work. One of the exciting aspects
of this work is that it may be the first
glimpse into the mechanism by which a
quasicrystal grows—a long-standing mys-
tery! (While many elegant models exist for
the arrangement of atoms, there is no good
model to explain how they might fall into
this quasiperiodic arrangement, since the
intuitively-tractable rule of periodicity can-
not be implemented.) This was the first
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Figure 1. Scanning tunneling micrograph (450x450 A?) of the 5f Al-Cu-Fe
surface, after deposition of 0.04 of a layer of Al. Blue areas represent deposited
Al; red areas, the substrate. The rectangle with contents in gray is an image in
different contrast, chosen to reveal the flower structure of the nascent
substrate. The rectangles to the right of the main figure are expanded views of

two selected starfish.

observation of the arrangement of extrinsic
metal atoms on a quasicrystal surface; we
feel we have opened up a whole new
avenue of research with these data.

Polymers

The Materials Chemistry program at
Ames Laboratory has developed a new class
of polymers that is sensitive to the environ-
ment (pH and temperature) and can there-
fore act as sensors, or drug delivery or gene
therapy devices.

These new pentablock copolymers are
synthesized by oxyanionic polymerization
techniques and are composed of blocks of
polyethylene oxide (PEO), polypropylene
oxide (PPO), and polydiethylaminoethyl-
methacrylate (PDEAEM). Because of the
unusually low critical solution temperature
exhibited by PEO, and the cationic proper-
ties of PDEAEM, coupled with the hydro-
philic/hydrophobic properties of the differ-
ent blocks, these polymers have been
tailored to exhibit unique phase behavior.

These new block copoly-
mers are sensitive to
both pH and tempera-
ture. They form
nanoscale micelles in
aqueous solutions,
which then self-assemble
further with increasing
solution temperature
and pH to form physical,
macroscale reversible
gels.

This is depicted in
the Figure 2, where the
different colors in the
schematic on the left
side represent different
polymer blocks. The red
lines represent PEO, blue
lines represent PPO and
green lines represent
PDEAEM. As we increase
temperature and con-
centration, the polymer chains form
nanoscale micelles. These micelles are seen
in the cryo-TEM image on the left (pH = 7.4,
T = 25°C). As the temperature and pH
increase further, they form macroscale gels
completely by self-assembly (pH = 8.5, T =
70°C); in the photograph on the right. This
self-assembled gel is a solid. However, the
process is completely reversible and the self-
assembled gel goes back into solution by
lowering the pH and temperature. This
process can be repeated many times.

Metal & Ceramic Science (KC--02-01)
The Metal and Ceramic Sciences Pro-
gram (formerly called Metallurgy and Ce-
ramics) receives approximately 80% of its
total budget (~ $6M for FY2002) from the
Metal, Ceramic, and Engineering Sciences
Program in the Materials Sciences and
Engineering Division of the DOE’S Office of
Basic Energy Sciences (BES). The core
research areas for which the Ames Labora-



Micelle Gel

Synthesis of novel pentablock copolymers based on PEO, PPO and PDEAEM.

Self-assembly of polymers into nanoscale micelles (left) in aqueous solutions and

Gel dissolution

composition. To that
end, an overarching
theme of the research
conducted within the
Metal and Ceramic
Sciences Program is to
further understanding
of the complex linkages
between the synthesis,
structure, properties
and performance of
novel and advanced
materials.

Overview of Main
Research Efforts:
The Metal and

further macroscale self-assembly into thermoreversible gels (right).

Figure 2. Synthesis of Block copolymers with Unique Self-Assembly Properties.

tory Metal and Ceramic Sciences Program
receives BES funding (KC0201) are: (1)
Structure and Composition of Materials; (2)
Mechanical Behavior and Radiation Effects;
(3) Physical Behavior of Materials; and (4)
Synthesis and Processing Science. As of the
start of FY2003, an additional core research
area from which funding is received, is
Engineering Physics (KC-02-06). The re-
maining 20% of the Programs research
budget is received from other offices within
the DOE (~11%), industry (~7%]), and other
federal agencies (~2%].

Mission Relevance:

The research activities within the Metal
and Ceramic Sciences Program all contrib-
ute in some manner to the DOE mission in
all areas of national security, fossil energy,
fusion energy, nuclear energy, transporta-
tion systems, industrial technologies, en-
ergy efficiency, and environmental manage-
ment. These contributions stem in part
from the basic precept that the properties
and performance of all materials are criti-
cally dependent upon their structure and

Ceramic Sciences Pro-
gram is committed to
conducting world-class
research that seeks to further basic under-
standing of materials phenomena at re-
duced dimensionality and increasing levels
of compositional, structural, and functional
complexities. Central to this is the teaming
of researchers, both within and outside of
the Program, to infuse a truly integrated
approach that couples experiment to theory
through modeling and simulation. The
program currently consists of the following
four major areas of research focus:

= Magnetism — Aimed at understand-
ing the interaction of competing energy
contributions in determining critical mag-
netic phenomena.

= Science of Amorphous and Aperiodic
Materials — Aimed at understanding (i) the
correlation between short-range atomic
order and the deuvitrification and deforma-
tion behavior in amorphous systems and (ii)
the role of crystal chemistry (i.e., structure,
bonding and lattice energies) in controlling
the structural stability of aperiodic systems.

= Solidification Science — Aimed at
understanding of the dynamic processes of
nucleation, interface destabilization and
morphological evolution in terms of the
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fundamental response of crystal-melt inter-
faces to local conditions.

= Extraordinary Responsive Rare Earth
Materials — Concerned with the unique
magnetic-martensitic phase transformation
in R(Si Ge, ), materials, where R is Gd and
other lanthanides, to achieve understand-
ing of the underlying electronic structure
and the microscopic interactions bringing
about extremely strong couplings of the
magnetic moments with the lattice.

A multi-researcher effort entitled, “Pre-
dicting Metallic Liquid Structures and the
Associated Competition Between Crystalliza-
tion and Vitrification During Cooling”,
commenced at the start of FY2003. This
effort will strongly complement many of the
studies being conducted in the “Science of
Amorphous and Aperiodic Materials” and
“Solidification Science” focus areas by estab-
lishing accurate fundamental descriptions
of the short-range order, atomic motions
and transport properties in selected metallic
liquid and solid systems.

There are also a number of research
efforts within the Program that are outside
the scope of the main research areas. Ex-
amples of those research efforts include:
“Mechanics and Mechanisms of Deforma-
tion and Microstructural Evolution”, “ab
initio Studies of Defect Structures and Phase
Transformations”, “Anomalously Ductile
Intermetallic Compounds”, and “Mechano-
chemistry of lonic and Molecular Materials.”

The Materials Preparation Center
(MPC), which is managed by the Metal and
Ceramic Sciences Program, enables funda-
mental research by providing users high-
purity materials of tightly controlled chemis-
tries that are not available from commercial
suppliers. Users may also conduct a materi-
als processing research activity funded by,
and in collaboration with, the MPC through
a recently established, BES sponsored Pro-
cess Science Initiative (PSI).

Scientific Thrusts Within Main Areas of
Research:

The scope of the main areas of BES
research in the Metal and Ceramic Sciences
Program are described in the following:

Magnetism: Research in this focus area
is directed towards understanding the
interplay between competing energy contri-
butions in determining critical magnetic
phenomena. Of particular interest are
materials systems containing magnetic rare
earths, transition metals, or both, where
characteristic structural dimensions are on
the order of the magnetic interaction
lengths, or the energy difference between
crystalline states is of the same order as the
energy difference between magnetic states.
Systematic experimental and theoretical
studies are designed to formulate and
validate a consistent predictive theory
describing, and therefore enabling the
control of magnetic phenomena at various
length scales. The goal is to describe,
understand and manipulate physical inter-
actions propagating over spatial scales from
atomistic to macroscopic and temporal
scales that vary over several orders of mag-
nitude. The experimental program is
strongly linked to theory and modeling.

Technical Highlights:

= |n a study of the anisotropy of the
magnetocaloric effect of single crys-
tal Dy, two new magnetic phases
were discovered between 110 and
125 K in a magnetic field of 3 to 7
kOe and between 178 and 182 Kin
magnetic fields of 6 to 12 kOe.

= The fundamental relationships be-
tween the two characteristics of the
magnetocaloric effect (i.e., the iso-
thermal entropy change and the
adiabatic temperature change) and
the most basic thermodynamic prop-
erty of solids (i.e., their heat capacity
at constant pressure as a function of
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temperature in constant magnetic
field) have been derived theoretically
and validated by comparing with
experiment.

= Developed an extension to the
magnetomechanical law of approach
for describing and modeling
magnetoelastic effects.

= A formalism has been developed to
incorporate stress into the effective
field as a perturbation to the anisot-
ropy in order to allow micromagnetic
modeling of stress dependent mag-
netization processes.

Science of Amorphous and Aperiodic
Materials: The main goals of this focus area
are to gain an increased fundamental
understanding of (i) the correlation be-
tween short-range atomic order and the
devitrification and deformation behavior in
amorphous systems and (ii) the role of
crystal chemistry (i.e., structure, bonding
and lattice energies) in controlling the
structural stability of aperiodic systems.
Experimental synthesis techniques will be
closely coupled with dynamic structural
characterization methods, together with
theoretical and computational studies, to

examine the nature, specific atomic configu-

rations and energetics associated with the
devitrification of selected amorphous sys-
tems and the formation and stability of
selected aperiodic systems. Numerical
simulations to describe deformation within
an amorphous system will also be devel-
oped to better elucidate the origin and
transport of shear bands.

Technical Highlights:

= Structural determination of meta-
stable crystalline devitrification phase
from amorphous Zr, Pd, Cu, .

= Discovery of expanded solubility of
transition metals in Zr, Pd,  at high
temperature.

= First report of synthesis-dependent

formation of quasicrystals in amor-
phous Zr, Pd,, and Zr, Pd, Cu, .

= Discovery of quasicrystalline forma-
tion in Zr, Pd, Cu, at 273 K under
high strain deformation.

= Synthesis of largest (~0.75 cm?)
Cd,,Yb,, phase-pure quasicrystalline
single grain.

= Determination of basic atomic cluster
structure in rare earth-Mg-Zn face-
centered icosahedral quasicrystals.

Solidification Science: This focus area
has the overall objective of understanding
the dynamic processes of nucleation, inter-
face destabilization and morphological
evolution in terms of the fundamental
response of crystal-melt interfaces to local
conditions. Development of models and

Figure 3. Transmission electron microscope (TEM)
image and corresponding selected area diffraction
pattern (SADP) showing the quasicrystalline structure
of CdYb.

theories in this focus area will involve de-
scription of physical interactions that oper-
ate over spatial and temporal scales that
vary over several orders of magnitude, from
the microstructural scale (10¢ - 102 m)
down to the atomistic (108 - 107'° m).
Thermodynamic and kinetic properties that
ultimately govern the dynamics of morpho-
logical transitions, and which originate at

c 0006 the atomistic or even electronic level, will

0160



the atomistic or even electronic level, will
be determined in order to achieve substan-
tive theoretical advancement and the
development of predictive capability.

Technical Highlights:

= First reported quantitative experi-
mental measurement of anisotropy
in the crystal-melt interfacial free
energy in Al-Cu and Al-Si binary
alloys.

= Theoretical prediction of anisotropy
for the free energy of the crystal-
melt interface for pure aluminum.

= Theoretical solution for the full
equilibrium morphology of a grain
boundary groove at a solid liquid
interface with generally anisotropic
interfacial free energy.

= Theoretical basis established for an
oscillating interface approach to the
measurement of interfacial mobility
in pure metals and alloys.

= Utilization of the theoretical banding
cycles in Sn-Cd and Pb-Bi for the
experimental determination of nucle-
ation undercoolings for the primary
and “peritectic” phases. A nucleation
map was developed for the two-
phase system that identifies the
experimental regimes for nucleation
at (i) the S/L interface, (ii) the am-
poule wall, or (iii) the interface-wall
Junction. (Figure 4.)

Extraordinary Responsive Magnetic
Rare Earth Materials: Research is directed
towards analytical and systematic experi-
mental studies of the unique magnetic-
martensitic phase transformation in
R.(Si Ge, ), materials, where R is Gd and
other lanthanides, to achieve understand-
ing of the underlying electronic structure
and the microscopic interactions bringing
about extremely strong coupling of the
magnetic moments with the lattice. An-
other goal is the development and valida-

Figure 4. Molecular dynamics simulation of coexisting
solid and liquid phases for understanding the
anisotropic properties of solid-liquid interfaces.

tion of models of the magnetic-martensitic
transformation, which will allow for the
design of novel material systems exhibiting
extremely large responses to small changes
of magnetic field, temperature and pres-
sure.

Technical Highlights:

* In-situ X-ray diffraction of Gd,(Si Ge,
J. for xH"0.5 showed that the low
temperature martensitic transforma-
tion is rapid, complete and fully
reversible when it is coupled with the
ferromagnetic ordering-disordering
process on cooling-heating. A sec-
ond, high temperature martensitic
phase change was discovered be-
tween ~500 and 700 K on heating,
and it is sluggish, incomplete and
irreversible in the paramagnetic
state, even though the crystallo-
graphic phase change appears to be
the same as for the low temperature
phase transition.

= Syntheses of a number of R-Si-Ge (R =
lanthanide) single-crystal compounds
were accomplished to investigate the
processing-structure-property rela-
tionships of these materials.
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Gd.Si, and Gd,Ge, showed that the
interslab Si-Si or Ge-Ge interactions
exhibit strong antibonding character
near the Fermi level in the Gd_Si,-
type structure. Furthermore, differ-
ences in orbital energies reveal that
Ge-Ge bonds are “weaker” than Si-Si
bonds in these structures and will
“break” at lower temperatures, which
is consistent with the transition
temperatures observed for the
Gd,(Si Ge, ), series.

= The electronic properties of ferro-
magnetic orthorhombic and para-
magnetic monoclinic phases of
Gd,(Si,Ge,) were calculated using
tight-binding linear-muffin-tin-orbital
(TB-LMTO) method with combine-
correction contribution.

= Exchange coupling calculations were
used to obtain the effective
Heisenberg Model parameters. The
free energy as a function of tempera-
ture was calculated in the mean-field
approximation in both phases. The
phase transition calculated in this
approximation is a first order mag-
neto-structural transformation with a
large value of [0M/dT|, thus explain-
ing the giant magnetocaloric effect.

Interactions:

The research staff in the Metals and
Ceramic Sciences Program (as well as other
programs at Ames Laboratory) are active
participants in many of the basic science
projects in the distributed Center of Excel-
lence for Synthesis and Processing of Ad-
vanced Materials (CSP) and the Computa-
tional Materials Science Network (CMSN),
two major collaborative research efforts
supported by the Materials Sciences and
Engineering Division of BES. Funding for
CSP and CMSN projects is generally referred
to as glue funding (typically less than $20K
per year per investigator), since it serves
primarily to promote collaborations via

travel and attending meetings. The re-
search staff also maintains strong interac-
tions with other DOE laboratories, espe-
cially the Advanced Photon Source (APS) at
Argonne National Laboratory, and with
numerous national and international univer-
sities and research institutes. The extensive
number of multi-authored publications by
the researchers in the Program is testimony
to the vitality of many of these interactions.

Materials Synthesis and Processing:

An important and unique feature of
the Ames Laboratory is its Materials
Preparation Center (MPC), which is
managed by the Metal and Ceramic
Sciences Program. The MPC is a user facility
that is primarily dedicated to the
preparation, purification, and
characterization of metallic materials.
Established in 1981, the MPC consolidates
and makes available to scientists in
university, industry, and government
facilities the synthesis and processing
capabilities developed at Ames Laboratory
during the course of its extensive
involvement with basic materials research.
The MPC enables fundamental research by
providing users, on a full cost recovery
basis, high-purity materials of tightly
controlled chemistries that are not available
from commercial suppliers. Users may also
conduct a materials processing research
activity funded by, and in collaboration
with, the MPC through a recently
established, BES sponsored Process Science
Initiative (PSI). More details on the PSI can
be found in this booklet in the section
entitled “Materials Preparation Center” and
at the MPCs web site
www.mpc.ameslab.gov.

Non-Destructive Evaluation
The Non-Destructive Evaluation Pro-
gram at Ames Laboratory is at the forefront

000 0o of research efforts to develop in-service flaw
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detection techniques for forecasting life-
times under varied service conditions.
Scientists in this program are working with
government and industry to meet world
needs for reliability in manufacturing mate-
rials and structures. Research initiatives
include the development of the
Magnescope, a device that measures a
material’'s magnetic properties to assess
damage and potential for failure from
destructive mechanisms such as fatigue and
corrosion, and a device called Ultraform
that uses ultrasonic waves to predict a
metal’s ability to be stretched and formed
into complex shapes. The Ultraform tech-
nology could mean a decrease in both
waste and downtime for auto and bever-
age can industries.

Interlaboratory Interactions

Ames effectively partners with research-

ers at other DOE Laboratories and Facilities.
A sampling of these interactions include:

* The Materials Preparation Center
prepares high-purity metals for many
of the other DOE Laboratories (see
sections entitled “User Facilities” and
“Resource Projections.”)

* Ames Laboratory researchers in the
Applied Mathematics Program are
collaborating members of three large
interlaboratory SciDAC projects for
high performance computing soft-
ware development.

» Scientists at the Ames Laboratory are
members of several interlaboratory
research projects supported by the
DOE/MS Center for Synthesis and
Processing and by the Computa-
tional Materials Sciences Network
(CMSN).  (http://
cmpweb.ameslab.gov/ccms/)

* Research on photonic band gaps
with Sandia National Laboratory.
(http://www.public.iastate.edu/
~cmpexp/groups/ho/pbg.html)

» Construction and instrumentation of
undulator and bending magnet
beamlines at the APS (Advance
Photon Source) at Argonne in col-
laboration with about ten midwest
university groups. (http://
epics.aps.anl.gov/welcome.htmil)

» Surface structure determination
using electron diffraction of
quasicrystals in collaboration with
scientists from Lawrence Berkeley
National Laboratory. (http://
www.quasi.iastate.edu/)

» Scientists in Ames Laboratorys Envi-
ronmental and Protection Sciences
Program are participating in a col-
laboration with LBNL and LLNL to
improve the practice of laser ablation
sampling for mass spectrometric
analyses of nuclear nonproliferation
samples.

Laboratory Directed Research
& Development (LDRD)

The LDRD program at the Ames Labora-
tory is structured and administered so as to
provide critical intial operating and capital
support for promising new and highly
innovative ideas in the areas of research
activity embraced by the Laboratorys and
the Departments missions. Although LDRD-
funded projects may (and in many cases
will) become candidates for continued
funding from DOE programmatic sources or
other funding sources, the time required for
proposing and securing such support is of a
magnitude that would tend to curb the
enthusiasm of creative staff members. The
ability to promptly explore the best, truly
new suggestions and approaches from our
scientific and technical staff contributes
greatly to the Ames Laboratoryss vitality and
magnifies its significance to the Depart-
ment.
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Projects for possible support by the
Ames Laboratorys LDRD Program will be
sought from all technical segments of the
Laboratory. Proposals will be initially evalu-
ated by members of the Ames Laboratorys
scientific and technological management.
Final review and approval for funding is the
responsibility of the Laboratory Director, as
is the overall management of the LDRD
Program.

The Ames Laboratory’s LDRD program
will be conducted to (1) stimulate the
generation of new and promising scientific
innovations, (2) evaluate the potential of
new ideas and those pertinent to the
Laboratory’s missions, (3) demonstrate the
technological merit of promising basic
research results, and (4) to enable the
Laboratory to more effectively identify new
thrusts and initiatives that will contribute to
its long-term strategic development and
that of DOE.

Proposals are invited and received by
the Laboratory Director from principal
investigators or interdisciplinary research
teams from all programmatic areas of the
Laboratory. These proposals must present
clearly a brief description of the new idea or
approach, what new information and
benefits are anticipated by the end of the
defined project term, and the magnitude
and type of resources required.

The principal investigators named in
successful LDRD proposals report to the
Laboratory Director throughout the con-
duct of the project, receive technical over-
sight from their normal programmatic
management and coordinate with the
appropriate support offices of the Labora-
tory as required. An annual written
progress report is submitted by the principal
investigators to the Laboratory Director for
his use in evaluating the quality of the
project and in the preparation of the re-
quired reports to DOE.

Currently, there are no LDRD projects
being funded at Ames, however, funding
for innovative and promising projects has
been secured through the Institute of Physi-
cal Research and Technology (IPRT), the
University’s administrative unit that oversees
Ames Laboratory as well as other ISU Re-
search Centers.
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Divider illustration:

A brilliant emission from a hot argon ICP. Using an innovative technique that
combines inductively coupled plasma-mass spectrometry (ICP-MS) with
chromatography, ultratrace metals in biological systems can be identified at
parts-per-trillion levels.
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Situation Analysis

Ames Laboratory will focus on basic
research and mission-related applied re-
search to solve the complex problems
encountered in energy production, utiliza-
tion and efficiency, national security needs,
human health and safety, and environmen-
tal restoration and waste management.
The Laboratory embraces the goal of help-
ing to maintain the Nations economic
security and homeland defense by training
new science, math and engineering profes-
sionals, by transferring technologies result-
ing from our basic and applied research
programs, and by nurturing partnerships
with industry, academia, state and other
federal agencies.

The observable trends which impact
Ames’ situation include: a renewed empha-
sis on technologies for homeland defense;
the need for new and innovative materials
synthesis and processing (an Ames forte);
an increased concern over the safety and
health of our citizens; the characterization
and remediation of environmentally de-
graded sites worldwide; the demand for
increased federal laboratory - industrial
partnering; and the combining of practical
hands-on scientific training with formal
education. All of these are critically impor-
tant to the countrys technological, eco-
nomical and sociological objectives. Ames
has unique strengths and organizational
advantages which permit the Laboratory to
contribute in an extraordinary fashion, and

in fact, we have already made significant
progress in each of these areas. Our cus-
tomers (the DOE; the academic community;
other governmental entities; and industry)
are all benefiting from this progress.

Unfortunately, other equally observable
trends raise some doubt regarding the level
to which we will be able to implement
these mission elements. These include the
decrease in federally base-funded research
for its national laboratories; the increasing
difficulty that institutions face in acquiring,
upgrading and maintaining facilities and
state of the art equipment; and the aging
of the American workforce. Ames will strive
to counteract these negative trends by
expanding its cooperative research activi-
ties, by forging new interactions with its
contractor, lowa State University (ISU) to the
mutual benefit of the Laboratory and the
University, and by expanding the awareness
of, and hence the support base for, the
Laboratory within state, regional, national
and international communities.

The goals and strategies listed within
reflect the long-term characteristics of a
broad muilti-partner operating environment
and Laboratory Managements present
vision of the future. Our mutual coordina-
tion of missions and activities within this
broad strategic environment will assure that
the Laboratorys diverse stakeholders all
derive added-value from the Laboratory’s
basic and applied research and other mis-
sion-related activities.
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Vision

Our vision of the future integrates
science, technology, environmental and
safety, security, education, economic and
management themes. The execution of this
vision, and the very existence of the Labora-
tory, are predicated upon a single critical
premise, that Ames Laboratory will continue
to enjoy the long-term, mission-oriented,
interactive, collaborative arrangements
inherent in its M&O contract, and with its
contractor, lowa State University. Within
the operating environment created by this
premise, Ames Laboratory will:

Deliver successful interdisciplinary basic
research in the physical, chemical, mate-
rials, biological, environmental, math-
ematical and computational sciences,
which meets the demands created by
evolving national needs and advancing
21st century technologies by:

* Forming muilti-disciplinary teams (both
internal and external) to pursue fund-
ing for new initiatives and mission
critical research;

* Creating a research environment
within the Laboratory that nurtures
creativity, intellectual pursuit, and
cutting-edge technologies; and

* Mentoring young scientists on the
DOE goals and processes, thereby
enabling them to build or expand their
scientific reputation and effectiveness
within the DOE complex.

Successfully develop and integrate
advanced science and technology into
its mission related applied research
programs by:

* Encouraging seamless interfaces
between applied and basic research
for ideas, methods, and personnel to
flow;

* Fullfilling the Laboratory’s technology
transfer mission by seeking appropri-
ate partnerships with industry,
academia and other federal agencies
for projects making use of the
Laboratory’s unique capabilities and
expertise;

* Successfully operate an integrated
science-math educational support
system that provides skilled research
professionals and educators, and
produces a more science oriented
public; and

* Developing agile, cost-effective and
creative management systems, based
upon advanced information tech-
nologies and sophisticated person-to-
person management methods that
will:

* Assist in the operation and man-
agement of DOE programs in
partnership with DOE program
offices;

+ Form the basis for on-going func-
tional area self assessments and
reviews;

+ Allow the Laboratory to exceed the
national standard for personnel
administration, professional devel-
opment, human resources and
advanced environment, safety and
health (ES&H) policies and proce-
dures, as determined by our M&O
contractual performance measures;
and
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* Provide a safe and secure environ- new funding mechanisms and opportu-
ment for its employees and devel- nities.
oping technologies.
Strategy: The Laboratory will maintain
and seek opportunities to expand its

Research Goals and Strategies core research competencies in such
areas as materials and chemical sci-
Ames Laboratory has identified four ences, computational and theoretical
goals to be accomplished within the next sciences, forensic sciences and the
five years and has developed strategies for biosciences by identifying new pro-
their achievement: grammatic alternatives and thrusts and
actively pursuing these through the
GOAL 1. ENHANCE AND STRENGTHEN THE various available funding mechanisms.
LABORATORY’S SCIENTIFIC AND TECHNICAL
PROGRAMS (CRITICAL) Strategy: Ames Laboratory will actively
seek funding for major integrating
StrATEGIC Issue(s): (1)WITH THE PossI- activities that address national needs.
BILITY FOR CONTINUED PRESSURE ON THE
BASE RESEARCH FUNDING, WHAT MISSION- GOAL 2: ExPAND THE LABORATORY’s INDuUs-
RELATED OPPORTUNITIES WITHIN INDUSTRY TRIAL RELATIONS
AND OTHER GOVERNMENTAL AGENCIES EXIST
FOR AMEs To PURSUE? (2)How caN AMEs STRATEGIC Issue(s): How can AMEs
IMPLEMENT COST-EFFECTIVE MANAGEMENT LABORATORY FOSTER INDUSTRIAL COLLABO-
TECHNIQUES IN ORDER TO PROVIDE ITS RATIONS TO ENHANCE ITS PROGRAMMATIC
RESEARCH PROGRAMS THE CONTINUED OP- AND TECHNOLOGY TRANSFER ACTIVITIES?
PORTUNITY TO EXCEL? (3)IN WHAT WAYS
CAN THE LABORATORY MAKE MAJOR RE- Strategy: Ames Laboratory will encour-
SEARCH CONTRIBUTIONS FOR ASSURING age participation by non-DOE entities
HOMELAND AND ENERGY SECURITY? in its basic and applied research pro-
grams where the need for the unique
Strategy: The Laboratory will promote expertise and facililities of the Labora-
interdisciplinary research activities and tory can be utilized.
pursue new interdisciplinary research
opportunities. It will strive to create an Strategy: Ames Laboratory will foster an
atmosphere in which the scientific and open atmosphere (within the limits of
technical staff are increasingly aware of federal law, DOE policy, and established
new interdisciplinary research thrusts confidentiality procedures) aimed at
and have the opportunity and incentives encouraging industry to participate in
to pursue them. cooperative research and development
efforts.
Strategy: Ames Laboratory will continue
to nurture the excellence of its scientific Strategy: The Laboratory will encour-
and technical work by managing an age its scientists, researchers and staff to
environment in which that work can be develop research relationships with
completed in a cost-effective manner non-DOE entities, pursue Work For
and by developing rapid responses to Others, 100% funds-in CRADAS and
other forms of partnership with public
o 0 0 0 0
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and private sector organizations to
maintain our core competencies while
meeting the Departments technology
transfer mission.

Strategy: The Laboratory will encourage
the creation and development of spin-
off companies that are based upon
Ames Laboratory intellectual property.

Strategy: The Laboratory will seek to
participate fully in University, State and
Federal programs and partnerships, and
actively pursue funding opportunities
for technology development and com-
pany assistance, including DOE's Office
of Industiral Technology Program, the
lowa Companies Assistance Program
(ICAP), the SBIR and STTR programes,
and other related University, State and
Federal initiatives.

GOAL 3: INCReEASE LABORATORY OUTREACH

STRATEGIC Issue(s): How can AMEs
LABORATORY INCREASE ITS VISIBILITY AND
MAINTAIN PUBLIC TRUST IN THE DOE wmis-
SION AND ACTIVITIES CARRIED OUT IN THE
AMES AREA?

Strategy: Ames Laboratory will continue
its efforts to enhance the Laboratorys
internal and external communications in
order to maintain the openness and
trust it has achieved with public con-
cerns.

Strategy: Ames Laboratory will partici-
pate in DOE, multi-laboratory, university,
and advanced business communications
efforts.

Strategy: The Laboratory will maintain
effective public affairs output to DOE
and ISU stakeholders, the Laboratory’s
own staff, business and industry, and

the wider public residing in Ames, the
state of lowa and our muilti-state region.

Strategy: The Laboratory will nurture
the constituencies with whom it works
for the purpose of seeking guidance
from them and providing them with
appropriate Laboratory services.

Strategy: Ames Laboratory will continue
to identify, develop and submit applica-

tions for scientists, researchers, staff and
students to nationally recognized award
programs.

GoAL 4: CONTINUE AND STRENGTHEN THE
LABORATORY'S EDUCATION PROGRAMS

STRATEGIC Issuge(s): (1) DECREASED
FUNDING LIMITS THE NUMBER OF GRADUATE
AND POSTDOCTORAL RESEARCHERS THAT CAN
PARTICIPATE IN PROGRAMMATIC RESEARCH.
(2) THE ELIMINATION OF FUNDING FOR K-
12 EDUCATIONAL ACTIVITIES CURTAILED A
NUMBER OF STRONG, INNOVATIVE PROGRAMS
THAT HAD BEEN ESTABLISHED AT AMES.

Strategy: Ames Laboratory will continue
support for undergraduate and gradu-
ate students, and postdoctoral research-
ers as significant participants in its scien-
tific programs, as funding allows.

Strategy: Ames Laboratory will continue
to foster close working relationships
with Historically Black Universities and
Colleges, ISUs Women in Science and
Engineering Program, I1SU’s College of
Education, and with other efforts, seek-
ing to attract nontraditional or under
represented population segments to
science and engineering.

Strategy: The Laboratory will work
toward increasing the number of stu-
dents entering scientific disciplines.
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Divider illustration:
Part of the mission of Ames Laboratory’s Midwest Forensics Research Center is to develop
new instrumentation or methodologies in support of criminalistic laboratories.



Summary of
Major New

Program Initi

*

Forensic Science 3
.
Mission %e
As part of its mission in enhancing
homeland security, Ames Laboratory
has established a regional center for
forensic science, the “Midwest Foren-
sics Resource Center”(MFRC). The primary
missions of the MFRC are to pursue state-of-
the-art basic forensic research and applied
forensic technology developments. Applied
forensics developments will include assist-
ing crime laboratories with the scientific
analysis of difficult casework materials,
facilitating scientific training for forensic
scientists, and establishing programs of
graduate and undergraduate education in
forensics science at universities in the upper
Midwest.

<

Background

The Ames Laboratory forensic science
initiative began with meetings between the
Directors of the Ames Laboratory and the
FBIS Laboratories. Their rapport led to a
series of related events. The Deputy Director
of the FBI Laboratory and four of his top
scientists visited Ames during late 1997.
They reviewed the Ames Laboratorys scien-
tific capabilities, requested R&D proposals in
forensic science from the Laboratory, and
agreed to fund several of them.

The FBI also asked the DOE Office of
National Security and Nonproliferation
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(DOE-NN) to “jumpstart” their R&D program
by funding critical projects. DOE-NN
agreed, and several FBI/DOE-NN projects
were funded between 1998 and 2000.
These projects included investigations of
material source identification and bomb
blast effects on metals, the restoration of
serial numbers obliterated from metals, the
development of statistical methods for
various classes of evidence, and the devel-
opment of a veterinary rapid response
system to combat attacks on the nation’s
animal food supply.

The success of these R&D projects led
the Ames Laboratory, in partnership with
ISU, into a program of forensics outreach to
state crime laboratories in lowa and the
surrounding region. That outreach pro-
duced a regional coalition of state crime
laboratories. The MFRC developed a mission
statement and prototyped its mission-
related-services over a two year period
between 2000 and 2002. That prototype
period, in turn, was rewarded with federal
funding in 2002, administered through a
WFO with the National Institute of Justice
(NUJ).
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Approach

The Ames Laboratory/MFRC will con-
tinue its outreach to state crime labs in
lowa, Wisconsin, Minnesota, North Dakota,
South Dakota, Nebraska, Kansas, Missouri
and lllinois. It will meet the nation’s and the
region’s common forensic needs through a
program of work that involves:

* Conducting forensics research,

* Releasing RFP5 for forensic research,

* Developing a special casework re-
source system (which will allow
crime laboratory staff to identify the
outside resources that can assist
them to analyze unusual casework
materials),

* Providing a venue for regional train-
ing in forensics, and developing
training where none is currently
available,

* Assisting crime laboratories to estab-
lish graduate and undergraduate
programs in forensic science at
neighboring universities, and

* Investigating special topics in forensic
practice (such as the forensics-related
needs of rural law enforcement, the
forensic response to attacks against
the nations animal food supply, the
role of the Laboratory in the nation’s
forensic resource community, and
related topics).

Ames Laboratory/MFRC staff
prototyped this program of work over the
last two years, and believe that they will be
able to document both scientific and tan-
gible contributions to the nation’s forensics
community.

Summary

The MFRC is based upon the traditional
core strengths of the Ames Laboratory, e.g.
basic research in analytical chemistry and
metallurgical science. Its current and pro-
jected partners are also interested in the

Laboratory’s applied strengths in environ-
mental and protection sciences, chemical
and biological sciences, non-destructive
evaluation, the computational sciences, and
analytical instrumentation. They believe that
the Laboratorys core strengths have already
played a productive role in the scientific
investigation of basic problems in forensics
science, and they expect these strengths to
play a greater role in the future. They want
the MFRC to apply its scientific strengths to
practical problems in the applied forensics
technology developments, and to address
casework problems in which conventional
techniques have failed. They have also
asked that the MFRC employ its expertise in
partnership development and consortium-
building to help establish new university
curricula in forensics, and to facilitate the
training of forensics professionals.

It is the Laboratorys intention to ex-
pand its scientific efforts in the fields of
forensic science and technology through
the MFRC. The Laboratory will also explore
innovative ways that it can employ its
unique relationship with ISU (the Ames
Laboratorys M&O contractor) to provide
forensics scientists with the education and
training needed to serve local, state and
national forensic agencies.

Catalysis Center

Mission

The Center will focus on green chemis-
try and catalysis with the overall goal of
preventing pollution at the source. Re-
search areas will include catalytic routes to
cleaner fuels, biocatalysis, bioremediation,
catalytic routes to green feedstocks, and
new reactions in green chemistry. To this
end, the Center will develop unifying
themes among existing programs, and seek
to promote new initiatives by bringing
together various related scientific sub-

0260



disciplines that do not have a strong tradi-
tion of collaborative work with each other.

The Center will also serve as a resource
for DOE catalysis efforts by bringing to-
gether scientists, equipment, and facilities
at Ames Laboratory and lowa State Univer-
sity. The scientists at the Center will con-
duct research in homogeneous and hetero-
geneous catalysis and biocatalysis directed
toward green chemistry. One of the impor-
tant aspects of the proposed work will be
the catalytic conversion of agricultural plant
materials to useful products. This will
complement and support the Biorenewable
Resources Consortium (see page 30), which
Ames Laboratory has established with the
USDA-sponsored lowa Agriculture and
Home Economics Experiment Station and
the recently-founded Plant Sciences Institute
(PSI) on the lowa State University campus.
Both efforts will seek to exploit the strong
scientific and organizational ties between
the Ames Laboratory and lowa State Univer-
sity to provide a natural framework for
bringing together the strengths of the
University in agriculture and biology with
the natural sciences resident in the Ames
Laboratory and also in many of the
University's departments. Additional
strengths derive from various University
Centers (such as the Center for Crops Utili-
zation Research, Center for Sustainable
Environmental Technologies, and the PSI)
dedicated to the development and utiliza-
tion of biorenewable resources. However,
the overlap between the catalysis center
and the Biorenewable Resources Consor-
tium will be minimal. Green chemistry
extends into chemical and environmental
areas that have little to do with
biorenewable resources.

The strong scientific ties between the
Ames Laboratory and ISU, as well as their
physical proximity, will also facilitate the
pursuit of the educational missions of the
Center. Both graduate and undergraduate
students will be involved in research. Edu-

cational activities in the Center will serve to
both train students and generate an inter-
est not only in catalysis but also for energy
and environmental issues in general.

Justification

Energy production and utilization, the
slow-down or reversal of global warming,
and preservation and restoration of the
environment are among the most pressing
technological and scientific challenges of
the present time. Governmental regula-
tions that address these and other problems
are becoming increasingly strict and are
impacting the competitiveness of American
industry in global markets.

As diverse as they might seem, these
challenges and problems are related and
should be addressed together in a rational,
multi-front approach. Cutting energy con-
sumption, by designing more efficient
industrial processes and simultaneously
replacing fossil fuels and feedstocks with
renewable sources of energy and materials,
will have multiple positive impacts and help
ensure an adequate energy supply for
future generations. These goals can and
should be achieved in an environmentally
responsible manner and without increasing
the levels of atmospheric carbon dioxide
above acceptable limits.

Any successful and comprehensive
approach to energy and environmental
issues will have to rely heavily on catalysts
(substances that reduce the activation
barriers and increase the rates of chemical
transformations, but themselves remain
unchanged in the process). Important
chemical reactions can be carried out cata-
lytically under milder conditions, with less
energy expenditure, in a shorter time, and
using more environmentally friendly chemi-
cals and solvents than without the aid of
catalysts.

Industry, government, and science and
technology agencies of the industrialized
world have recognized the enormous
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potential role of catalysis in the future. In
the Technology Vision 2000 (a joint project
of the American Chemical Society, the
American Institute of Chemical Engineers,
the Chemical Manufacturers Association,
the Council for Chemical Research, and the
Synthetic Organic Chemical Manufacturers
Association), catalysis occupies a prominent
place in the vision statement outlining the
technology agenda for the chemical indus-
try. Similarly, successful responses to gov-
ernmental initiatives, such as the Presiden-
tial Green Chemistry Challenge, established
in 1995, or the Presidential Executive Order
of August 1999 for “Developing and Pro-
moting Biobased Products and Bioenergy,”
are unrealistic without new developments
in catalysis. The May, 1999 NSF/DOE
workshop on Molecular and Environmental
Science classified catalysis/biocatalysis as
one of the seven enabling research areas,
which are expected to have a significant
impact on technological challenges of
national interest.

The joining of the expertise and re-
sources of the Ames Laboratory and a
number of academic departments and
centers at lowa State University makes
possible a truly interdisciplinary approach to
problems in catalysis. This center will, in
time, have the critical mass and the wider
resource base needed to respond quickly to
DOE initiatives related to catalysis.

Hydrogen Generation and
New Materials

Mission

The Ames Laboratory proposes this
“Clean Energy for the Future” initiative to
address several critical issues which have
prevented the successful development of
hydrogen as a fuel for the future. The
effort includes a companion demonstration
project that will utilize scientific develop-

ments arising from the project and put
these improvements into practice in a rural
setting.

Background

Hydrogen has long been touted as a
fuel for the future and much critical work,
especially in the area of hydrogen storage,
has been undertaken at Ames Laboratory.
However, despite optimistic forecasts re-
garding hydrogen as a resource for future
U.S. fuel needs, there are still impediments
to its development as a sustainable, safe
energy source. This initiative will address
four significant obstacles and will develop a
rural demonstration site to test the scientific
developments that result.

The program goals are to:

* improve and perfect wind turbines
and other energy sources for hydro-
gen generation,

» address inefficiencies in electrolysis,

* develop effective solid and liquid
hydrogen storage systems for a
variety of uses,

* investigate transportation and deliv-
ery infrastructures for hydrogen, and

* establish a rural demonstration
project to test and further develop
existing technologies.

The results of this initiative may pro-
duce significant impact at the state and
national levels; initially, it has the potential
to make the State of lowa self-sufficient in
energy, using only abundant renewable
resources. Energy dependency is a critical
issue the nation over, and a successful lowa
hydrogen economy model could potentially
demonstrate a clean, sustainable energy
technology that could be implemented
nationwide.

Approach

This project will involve the develop-
ment of new and improved processes for
hydrogen generation and materials that
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meet the performance specifications these
processes require. It will also feature a full-
scale demonstration system for rural hydro-
gen power generation and utilization. The
materials-related research will consist of a
linked series of projects that seek to im-
prove the efficiency, simplify the produc-
tion, and lower the cost of the array of
technologies needed for implementation of
a hydrogen-based clean energy economy.
The hydrogen energy cycle demonstration
project will permit a full assessment of
individual and system-related costs and
needs for improvement of the components
in the hydrogen energy cycles for commu-
nity-distributed power generation in a rural
setting. As the component improvements
resulting from the research become avail-
able for testing, the existing demonstration
facilities will be used for actual system trials
and for evaluating benefits.

The series of technologies that are
linked in the most promising system designs
for generation of applied electrical power in
a hydrogen energy carrier network include:

* power sources for hydrogen genera-
tion, e.g., wind turbines and photo-
voltaic arrays,

* hydrogen synthesis methods that do
not consume petroleum hydrocar-
bons, e.g., electrolysis, and biomass
decomposition,

* hydrogen purification and storage,
e.g., catalytic purification methods,
separation membranes, and solid
state (hydride compounds) or cryo-
genic (liquid) storage,

* hydrogen transport, e.g., pipelines
(low and high pressure) and bulk
granular hydrides (near-ambient
pressure), and

* hydrogen/electrical power conver-
sion, e.g., fuel cells and hydrogen-
fired turbines.

The research areas selected for the
initial project include studies related to

wind turbines, electrolysis, solid-state hydro-
gen storage, hydrogen liquefaction, and
bulk granular hydrides. This new initative
can be linked with and lend further support
to ongoing Ames Laboratory/lowa State
University studies in biomass digesters, gas
purification catalysis and filtration, magnetic
refrigeration, and fuel cell processing.

Multi-phase Flow

Mission

The goal of this initiative is to advance
our understanding of three-dimensional
gas-solid reacting flows using basic theory
and modeling. In a gas-solid reactor one or
more reactants will usually be fed into the
reactor in the solid phase and another
reactant will be fed in the gas phase. Typi-
cally, the gas-phase reactant must then
enter the solid phase in order for reaction
to occur, but more complicated mechanisms
involve mass transfer and reactions in both
phases. Selectivity for the desired products
depends on the rates of interphase (i.e.,
between phases) and intraphase (i.e. within
a phase) mass transfer relative to reaction
rates. Our objective is to better understand
fluidized beds and thereby to improve
design and performance of multiphase
reactor design. Potential benefits range
from optimization of conditions for clean
and efficient coal combustion to cost sav-
ings on pilot plant construction and opera-
tion of multiphase chemical reactors. In the
longer term, we plan to establish a broad
effort in granular and multiphase systems.

Background

This initiative was begun by coordinat-
ing two separate efforts that were initially
funded about three years ago. One,
through the National Energy Technology
Laboratory (NETL), was to improve kinetic
theory models for gas-solid flows; the other,
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also through DOE via Air Products, was for
studying gas-liquid flows using computa-
tional fluid dynamics. The coordination was
facilitated through a program of
multiphase-flow-phenomenon seminars that
have been held weekly since that time.
Various Ames Laboratory/ lowa state Uni-
versity researchers with overlapping inter-
ests in this broad area have been invited to
participate in these meetings. Ames Labora-
tory researchers met with NETL scientists in
August 2000 to discuss the participation of
Ames in an MFIX research team led by NETL
and the DOE Fossil Energy program. MFIX
is a computational fluid mechanics code for
multiphase systems. The collaboration thus
established continues, and telephone dis-
cussions between Ames and NETL occur on
approximately a weekly basis. These are
held to plan and coordinate research activi-
ties and to discuss new results. Recently
funding has been obtained through a BES
Center for Synthesis and Processing “glue”
proposal involving Ames, Argonne, LANL
and Sandia,. New research directions for
our program have begun to emerge from
this funding.

Approach

From inception of this initiative the
approach has been to use existing funded
efforts to seed a major, new program in
multiphase flow and granular systems. This
involves internal coordination, as discussed
above, and seeking sources of funding for
new projects that cement existing collabora-
tions and expand the scope of present
activities. Our main approach initially has
been to focus rather specifically on imple-
menting, synergically, two different compu-
tational fluid mechanics codes for
multiphase flow in order to improve them
and to derive maximum benefit from their
individual strengths. One of these is MFIX
(NETL) (previously mentioned) and the
other is CFDLIB (LANL). The parallelization
and optimization of these codes (done in

collaboration with the Scalable Computing
Laboratory of the Ames Laboratory) to take
advantage of cluster computing should
have a major impact on a very wide section
of the engineering community. This is
important in its own right, but it will also
help enhance the reputation of our effort
and facilitate the growth of our program.
This strategy for growth has already
achieved some limited success.

Biorenewable Resources Con-
sortium

Mission

The Biorenewable Resource Consor-
tium (BRC) is dedicated to the development
and utilization of agriculturally derived
alternatives to petrochemicals and other
nonrenewable fossil resources as a means
to address our national dependency on
nonrenewable resources. The partnership is
directed by the Department of Energy’s
Ames Laboratory with the lowa Agriculture
and Home Economics Experiment Station
and the Universitys Plant Sciences Institute.

Approach

The expertise and facilities resident at
lowa State University is uniquely positioned
to assess and develop biorenewable alter-
natives to the use of petrochemicals
through conventional crops and biomass—
and thus enhance value-added agriculture
and U.S. competitiveness and advance rural
economic development. ISU has long been
a recognized leader in agriculture, the
physical sciences, and engineering with an
impressive faculty ranging from world-
renowned scientists to young researchers.
On campus there are three major, mission-
oriented research and development labora-
tories: Ames Laboratory of the U.S. Depart-
ment of Energy, the lowa Agriculture and
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Home Economics Experiment Station, and
the Plant Sciences Institute. This combina-
tion of preeminent resources is unique
among American universities and provides
an unprecedented opportunity to assess
and develop biorenewable alternatives in
an integrated and systematic way. This
national investment in biorenewables prom-
ises a huge payoff to the taxpayer in im-
proving the international competitiveness of
the U.S., forming new industries, increasing
farmers’ profitability, enhancing
sustainability, viability, and economic devel-
opment in rural communities, and reducing
net carbon dioxide emission and thus
improving our environment.

Specific research and development
areas of the Biorenewable Resource Consor-
tium (BRC) include

* Chemicals and materials such as
biodiesels, alcohols, and organic
acids produced via biocatalytic,
catalytic, and green chemistry tech-
nologies from crops, crop residues,
and lignocellulosic materials.

* Biopolymers with useful properties
produced from crops and crop resi-
dues.

* New crop development in concert
with materials development.

Interdisciplinary research teams are the
basis for organizing research activities
administered by the BRC. A team is tasked
with simultaneously addressing the major
technical and market issues associated with
moving a bioresource process along a path
to commercialization.

The BRC has and will provide funding
for a portfolio of interdisciplinary projects
that it will manage by monitoring the
articulation of projects to accomplish the
goals of the BRC and assessing the techni-
cal and scientific quality of the funded
projects. To this end, the BRC will establish
interdisciplinary research teams that will

adopt a concurrent research approach to
problem solving to assure that research is
coordinated, of high quality, and carried
out in a timely manner. Since the BRC wiill
not be a university research unit, it will not
compete with the various participating
research centers and departments and will
be able to draw on expertise throughout
campus and beyond. In addition, the BRC
communicates with the Midwest Biobased
Materials Consortium a, fledging group that
seeks to work regionally in this critical area.

Over the long term, the research
thrusts of the BRC will change and evolve in
parallel with the challenges and opportuni-
ties presented by development of
biorenewable industries.

Biochemical Characterization
and Instrumentation

Mission

The mission of the proposed initiative
into Biochemical Characterization and
Instrumentation is to further the under-
standing of genomic variation and organi-
zation which will result in new technologi-
cal approaches, methodology and instru-
mentation applicable to a wide range of
biomolecular analyses.

Background

Sequencing all the coding and regula-
tory regions of the human genome may
occur within the next five years. In addi-
tion, the entire genomic sequences of tens
of prokaryotic genomes as well as those of
several eukaryotes including Arabidopsis
thaliana and Drosophila melanogaster may
have been obtained. These primary se-
quences will provide a stimulating ferment
for studies on genomic variation and orga-
nization, gene function and expression,
protein-DNA interactions, protein-protein
interactions, as well as flux control and
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cross-coordination of metabolic pathways.
There will be a tremendous need for re-
sequencing thousands of genomes either in
their entirety or in part to unravel among
others the polygenic factors underlying
disease susceptibilities and predispositions.
For example, three major variants of the
apolipoprotein E gene, explain a large
fraction of the risk for Alzheimers disease,
as well as risk for cardiovascular disease.
The National Institutes of Health have also
begun to provide funding for the discovery
of thousands of single-nucleotide polymor-
phisms that may help in localizing disease
causing genes by linkage disequilibrium
mapping.

There has been significant progress in
the development of the necessary technol-
ogy, including denaturing HPLC, mass
spectrometry and oligonucleotide arrays,
but there is definitely need for further
improvements. To understand the details of
cell regulation, it will be necessary to moni-
tor the expression level of up to a hundred
thousand genes in the higher eukaryotes
simultaneously, with a quantitative sensitiv-
ity level of one copy per cell and a qualita-
tive sensitivity to distinguish alternatively
spliced forms. The data obtained may then
be used to suggest functions of genes
based on their spatial localization or time
course of expression, to recognize by
means of mathematical cluster analysis
subtypes of expression profiles as a function
of disease or response to environmental
factors or medical treatment, and eventually
to decipher the circuitries controlling cell
cycle and developmental pathways. Primary
sequencing may reveal the presence of a
gene, but not necessarily its function.

While null phenotypes may provide
crude insights into the function of an entire
gene, more targeted disruptions will be
required to understand the function of
individual domains of a protein. Despite
tremendous efforts dedicated to the finding
of single mutations in total genomes by a

variety of subtraction techniques, such
analysis may remain an elusive goal. The
almost infinite number of carbohydrate
structures, which are known to play a key
role in cell recognition and immune re-
sponse, will require significant refinement in
our present armory of enzymes and instru-
mental tools including mass spectrometry
and magnetic resonance analysis. The same
is true for the identification of protein
shapes and their interaction with each
other or with nucleic acids.

In conclusion, the major challenges in
the years ahead will be the identification of
sequence variants for elucidating polygenic
traits that account for the most common
diseases such as cancer, diabetes and car-
diovascular disease, as well as the func-
tional characterization of genes. In contrast
to the primary sequencing effort, the afore-
mentioned studies will not require the
establishment of huge production facilities.
However, every effort should be made to
put an infrastructure in place that avoids
unnecessary duplication and guarantees
rigid quality control. Only through a major
commitment to interdisciplinary training in
such diverse fields as chemistry, physics,
plant biology, molecular biology, cell biol-
ogy, genetics and mathematics will scien-
tists be able to unravel the wealth of infor-
mation to be expected in the coming years
and develop an in-depth understanding of
the workings of nature.

Approach

Building upon existing research in
Ames’ Chemical and Biological Sciences
Program, and several proposals recently
submitted to the Office of Biological and
Environmental Research, Ames is proposing
a major new initiative in the area of bio-
chemical characterization and instrumenta-
tion. Biological research at Ames is nur-
tured by the symbiotic interaction with the
internationally-recognized programs in
biological spectroscopy (particularly those
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of G. Small in the Chemical Sciences Pro-
gram), analytical instrumentation develop-
ment (for example, the genome sequencer
development program of E. Yeung and the
microsensor programs of M. Porter) and the
computational expertise of the Laboratorys
Scalable Computing Laboratory (leaders in
development and use of low-cost parallel
processing clusters). In addition to the
Laboratorys infrastructure, which virtually
demands interdisciplinary interaction, the
unique intermarriage of the Ames Labora-
tory and lowa State University provides all
of the advantages expected in a research
university with current and historical
strengths in a wide variety of biological and
biochemical research areas. The Laboratory
offers all of the advantages of the structure
and expertise of a National Laboratory in
combination with the attractive features of
a research-oriented university to provide a
unique and outstanding environment for
cross disciplinary interactions that generate
novel solutions to a variety of important
biological questions.

THE FOLLOWING THREE INITIATIVES HAVE BEEN
SUBMITTED FOR CONSIDERATION AND FUNDING
THROUGH THE NANO-SCIENCE AND TECHNOLOGY
INITIATIVE. NOTE: RIGHT BEFORE GOING TO
PRINT, THE LABORATORY LEARNED THAT THE
MAGNETIC MOLECULES PROPOSAL HAS BEEN
FUNDED.

Photonic Band Gap Materials

Mission

Ames Laboratory scientists pioneered
the field of photonic band gap (PBG) mate-
rials over ten years ago. Since that time the
field has exploded, with over 100 active
groups in the world. While funding re-
sources from BES have decreased over
these ten years, the success, reputation,
and skills of the Ames PBG researchers have
increased tremendously.

The field is now pushing into the infra-
red, optical, and ultraviolet regimes, where
fabrication techniques for 3D structures at
the submicron (nano) level are involved and
costly to investigate. The resources re-
quired to maintain leadership and make
timely progress are considerable. For this
reason the Laboratory has proposed a new
initiative aimed at obtaining the resources
to maintain and extend the competitive
advantage the Ames Laboratory has in this
emerging area of science.

Background

Photonic band gap (PBG) materials are
artificially designed periodic dielectric struc-
tures that can be used to control light
(photons) in a manner similar to that used
by semiconductors to control electrons.
The strong confinement of light inside a
PBG crystal leads to novel optical properties
which hold great promise for the revolu-
tionary integration of optical devices for use
in many important application in optical
communication, sensing and imaging, and
energy-efficient lighting and display. The
Ames group was the first to take advantage
of the fact that the behavior of light in PBG
dielectric structures can be accurately pre-
dicted by modern computational tech-
niques, and they were the first to design,
patent, and fabricate simple structures
which greatly accelerated development of
the field in the early 19905. The early PBG
crystals had repeating structures at millime-
ter length scales and below, and pioneering
studies were carried out in the short micro-
wave spectrum. Collaboration with Sandia
National Laboratory allowed micron size
structures to be fabricated and the PBG
properties to be extended to the range of
frequencies optimal for modern optical
fibers. The success of this group and one
or two others prompted a huge surge of
activity throughout the world, with Europe
and Japan fielding several world class
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efforts to push PBG structures to smaller
dimensions so that applications in the
visible-optical region can be achieved.
Whole new strategies must be developed.

Approach

This initiative is founded on an excep-
tionally strong group of researchers. The
approach is to expand the team to include
key scientists at Sandia National Laboratory
and at the University of Utah to bring in the
expertise for fabricating ultra-small scale
integrated photonic structures and for
filling those structures with media for per-
forming the first experiments using PBG
materials for lasing and switching phenom-
ena. A large proposal has been sent in
response to the DOE laboratory call for
nano-science, and funding for collaborative
parts of the research have been solicited
from DARPA under their nano-science call.
The proposal to DOE consists of six parts:

1. Light emission in 3D photonic
crystals — an aspect of photon-
electron interaction.

* To create a PBG micro-cavity to

enhance the emission intensity of Si
by 1000.

2. Light transport in photonic crystals:
an aspect of photon-photon interac-
tion.

» To design and fabricate PBG
wavegqguides, splitters, couplers
operating at 1.55p.

3. Thermal emissivity of photonic
crystals: an aspect of photon-
phonon interactons.

* To explore the thermal emissivity
of certain PBG structures for
possibleapplications.

4. Tunability of Photonic crystals.

* To insert magneto-optic material in
the PBG matrix and fine tune the
response with H.

5. Development of new PBG crystals

operating at higher optical and UV

frequencies.

* To mask and mold fabrication
techniques to reduce the structure
size of PBG crystals.

6. Theory and simulation methods.

* Develop faster transfer matrix and
finite difference time domain
techniques.

(Note: This initiative received
funding at the end of FY2002.)

Mission

The last ten years have seen a Renais-
sance in the field of magnetism. This in-
cludes new questions and challenges at the
nano-scale level where quantum effects
such a tunneling of magnetic moments
have been observed and can be manipu-
lated. One of the rapidly expanding sub-
fields within nano-magnetism is that of
magnetic molecules. These materials offer
an ideal “laboratory” to understand how
complexity develops as the number of
interacting magnetic ions grows from three
or four to thirty, forty or more. Each mol-
ecule has a fixed number of magnetic ions,
and single crystals of the molecules can be
grown large enough that powerful neutron
and x-ray techniques can be used to probe
their structure and elementary excitations.
This is an area where Ames Laboratory has
pioneered initial studies. A team of scien-
tists is now proposing a larger nano-science
project, which will establish Ames as the
leading center in the US for magnetic-
molecule research. The mission is to synthe-
size new molecules, characterize their
magnetic interactions with a variety of
experimental and theoretical methods, and
to make predictions of new molecules with
unique and possibly exploitable properties.
Already these systems are being used to
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understand quantum coherence and are
being considered at qubits for quantum
computing.

Background

Exact quantum mechanical methods
are available to study small numbers of
interacting atomic magnetic moments, but
these approaches break down as the size of
the moments and their number become
large. In mesoscopic systems one is often
forced to use classical models for the mo-
ment interactions or use micromagnetics
(which uses the average magnetization on
a scale much larger than atomic moments)
to describe interactions in bulk systems. As
devices and magnetic memory bits shrink,
the micromagnetic approaches are not able
to describe dynamic pheomena (such a bit
switching) and new attention is now fo-
cused on the nano-scale. It is at this scale
that magnetic anisotropy, and exchange
couplings are determined, and interesting
quantum phenomena are realized. Ames
scientists have been studying magnetism at
these small length scales and realized that
the newly developing field of magnetic
molecules offers the possibility of ideally
controlled prototype systems to further the
understanding of key interactions and how
they evolved as system sizes become larger
and more complex. Magnetic molecules
are particularly ideal for studies of quantum
(de)coherence and phenomena such as the
tunneling of magnetic moments at low
temperatures. Ames Laboratory is qualified
for successfully pursuing a comprehensive
research program on magnetic molecules
due to its combined strengths in the synthe-
sis, and the experimental and theoretical
study of these compounds.

Approach

Our goal is to understand both the
static and dynamical properties of a wide
variety of magnetic molecules which will be

obtained by in-house synthesis or in some
cases from external collaborators. System-
atic investigations will be made using neu-
tron and x-ray scattering, NMR, EPR, mSR,
optical, and thermodynamical measure-
ments, leading to theoretical models and a
firm understanding of the interactions and
phenomena. In some cases model Hamilto-
nians will be used and in other cases first
principle calculations will be employed (to
determine exchange and anisotropy interac-
tions). The Ames team will consist of about
ten senior scientists and their groups, along
with collaborators from ORNL, Florida State,
and the University of Tennessee. There are
also nine foreign collaborators that we have
already published papers with and who are
eager to proceed with the new project.

Bioinspired Polymer
Nanoassemblies

Mission

The overall goal of this initiative is to
design and synthesize materials based on
novel block copolymer nano-assemblies that
are inspired by, and mimic living systems in
their ability to sense their surroundings,
switch among several states in response to
the environment, self-assemble and build
complex structures hierarchically and en-
able selective transport across membranes.
This work lays the foundation to create a
body of knowledge, both experimental and
theoretical, that will provide answers to
several important questions at the interface
of materials, nano-technology, and biology;
and it will elucidate fundamental
nanostructure-function relationships includ-
ing polymer-biomolecule interactions.

Approach

The underlying feature in the design of
these polymer nano-assemblies is the cre-
ation of functional nano-environments with

the polymers that can be tailored to interact
® 0o 0 00
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with biomolecules to elicit specific biological
responses. Accordingly , we will design,
synthesize, and characterize the structure of
three classes of polymeric nano-assemblies
that exhibit several different characteristics
of living systems. The polymeric nano-
assemblies include (a) cationic stimuli-
sensitive multiblock copolymers that self-
assemble to form nanoscale micellar struc-
ture, (b) biodegradable diblock copolymers
with tailored nanostructures, and (c)
dendrimers and block copolymer hybrids
that self-assemble to form controlled nano-
architectures. A wide variety of nanoscale
probes will be used to answer some funda-
mental questions about the structure of
these nanoscale systems with novel proper-
ties. Using these probes, in conjunction
with combinatorial methods for high-
throughput screening, we will study the
specific interactions between the
bioinspired polymer nano-assemblies and
biological moieties. Testing methodologies
suitable for the combinatorial approach will
be developed to verify that the desired
function is exhibited. There are 12 senior
scientists who will work on this project
along with collaborators from ANL and
ORNL.
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Divider illustration:
As part of the new initiative in Biorenewable Resources, Ames researchers are working on
developing new bio-based energy sources and products.



Operations and
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Operations Strategic Plan

GOAL: IMPLEMENT SELF-IDENTIFIED ORGANI-
ZATIONAL IMPROVEMENTS AND INCREASE EXIST-
ING ORGANIZATIONAL EFFICIENCIES (CRITICAL)

StrATEGIC IssuEe(s): (1) How wiLL AMEs
ASSURE THAT ITS WORKFORCE IS EDUCATED
TO PERFORM THEIR JOBS SAFELY AND COR-
RECTLY? (2) How wiLL AMES EFFICIENTLY
AND EFFECTIVELY IMPLEMENT INCREASED
SECURITY AND CYBERSECURITY METHODS INTO
THE LABORATORY, WHILE PERMITTING OPEN
COMMUNICATION BETWEEN ITS EMPLOYEES
AND OTHERS WORLDWIDE? (3) How cAN
AMES IMPROVE OVERALL ORGANIZATIONAL
EFFICIENCY TO MEET OR EXCEED PERFOR-
MANCE EXPECTATIONS?

Strategy: Ames Laboratory will continue
the improvement of its ES&H systems
through a full and effective implementa-
tion of DOES Integrated Safety Manage-
ment policy.

Strategy: Ames will implement appropri-
ate hardware/software systems to pro-
vide a secure cyber network and protect
existing computational equipment,
while allowing open communication in
“fundamental research” and administra-
tive functions.

Strategy: Ames will work with our staff
and our partners to assure protection of
proprietary, confidential and sensitive
information as required under DOE
Orders, Federal Regulations and confi-
dentiality agreements by:

* Maintaining a Laboratory Sensitive
Technology List;

* Developing Security Plans for those
items included on the Sensitive
Technology List;

* Performing export control and sensi-
tive subject review of foreign visits
and assignments, and proposals; and

* Educating staff as to their responsi-
bilities in regards to such items.

Strategy: Ames will provide greater
opportunities for employees to complete
training in new and emerging manage-
ment areas such as computer-based
management applications, diversity and
security, and to participate in integrated
management processes and other
emerging skill-areas.

Strategy: Ames Laboratory will partici-
pate in DOE initiatives to streamline
reporting, performance evaluation
metrics, Laboratory data-collection and
analysis using web-based systems or
other cost- and time-effective tools.
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Strategy: Commit to a rigorous program
of performance measurement. Consis-
tent with such commitment, the Ames
Laboratory will:

* Enlist reqular peer reviews of its
research programs, and incorporate
the results of those reviews in its
ongoing operational plans;

* Undergo regular, intense, perfor-
mance audits of its non-research
areas and incorporate the sugges-
tions from those audits in its ongoing
operational, administrative and
support functions;

* Undergo Laboratory-wide perfor-
mance reviews administered by DOE
site evaluation teams and incorporate
the suggestions from those teams in
ongoing Laboratory operations;

* Adopt new management and perfor-
mance measurement tools being
developed by the DOE; and

* Develop new performance measures
as determined by self-assessment, the
ISU/IPRT partnership and the DOE.

GOAL: ProvIDE STATE OF THE ART INFORMA-
TION MANAGEMENT SYSTEMS AND SUPPORT FOR
OPERATIONAL AREAS WHICH WILL ALLow EFFI-
CIENT UTILIZATION OF STAFF AND TIMELY AND
ErrecTivE REPORTING DATA As NEEDED.

STrATEGIC Issue(s): (1) How wiLL IMPLE-
MENTATION OF I-MANAGE BE ACHIEVED?
(2) How wiLL THE LABORATORY PROVIDE
STATE OF ART NETWORKING NEEDS? (3)
WHAT wiLL BE THE NEW DIRECTION FOR
ADMINISTRATIVE APPLICATIONS AND SYSTEMS
AT THE LAB?

0380

Strategy: Modify or develop financial
systems as required to allow Laboratory
financial data to integrate with DOES
new I-MANAGE financial system.

Strategy: Implement a state-of-the-art
computer network system and maintain
an efficient allocation of computing
resources through high-speed network
services to promote an effective research
environment.

GOAL: RepucTioN oF RADIOLOGICAL MATE-
RIALS INVENTORY AND LEGACY RADIOLOGICAL
ConTAMINATION (CRITICAL)

STRATEGIC IssUE(s): AMEs LABORATORY'S
CONTRIBUTION TO THE GOVERNMENT'S RE-
SEARCH AND DEVELOPMENT MISSION’S OF THE
1940’s AND 50°s INCLUDED EXTENSIVE
ACTIVITIES INVOLVING SEPARATION AND
PURIFICATION OF THORIUM AND URANIUM.
RESULTING RADIOLOGICAL LEGACY CONTAMI-
NATION AND MATERIALS INVENTORIES HAVE
BEEN REDUCED DURING THE PAST FIFTY
YEARS. RECENT AND FUTURE EFFORTS ARE
FOCUSED ON FURTHER REDUCING RADIOLOGI-
CAL MATERIAL INVENTORIES AND LEGACY
CONTAMINATION CONCERNS. EFFORTS TO
REDUCE INVENTORIES OF LEGACY RADIOLOGI-
CAL MATERIALS INCLUDE REASSIGNMENT OF
MATERIALS TO OTHER DOE FACILITIES AND
DISPOSAL THOUGH APPROVED VENDORS.
EFFORTS TO REDUCE LEGACY CONTAMINATION
ARE FOCUSED ON DECONTAMINATION OF
THORIUM-CONTAMINATED SPACES IN HARLEY
WiLHELM HALL. THE REMAINING AREAS OF
CONTAMINATION INCLUDE SUB-BASEMENT
TUNNELS, UTILITY CHASES AND ABANDONED
VENTILATION SYSTEM COMPONENTS AND
UTILITY COMPONENTS. PROTECTION OF
BUILDING OCCUPANTS DURING THE
REMEDIATION ACTIVITIES AND MINIMIZATION
OF IMPACT TO ON-GOING MISSION RELATED
RESEARCH ACTIVITIES ARE OF PRINCIPAL
CONCERN. ANOTHER FACILITY, PREVIOUSLY



UTILIZED AS A WASTE FACILITY DURING OP-
ERATION OF THE AMES LABORATORY RE-
SEARCH Reactor [ALRR), 1s PRESENTLY
UTILIZED AS A LOW LEVEL WASTE HANDLING
AND PACKAGING FACILITY AS PART OF A
BENEFICIAL USE AGREEMENT WITH lowA
STATE UNIVERSITY.

Strategy: Plan, estimate and request
funding for decontamination and clo-
sure of the lowa State University owned
building presently used as the
Laboratory’s low-level waste facility.
Relocate the Laboratory’s low-level waste
activities into renovated space within a
DOE-owned building.

GOAL: ENVIRONMENTAL MANAGEMENT
SysTtem (EMS): IMPLEMENTATION AND Docu-
MENTATION AS PART OF INTEGRATED SAFETY
MANAGEMENT (ISM) System (CRITICAL)

STRATEGIC Issuge(s): (1) WHAT wiLL THE
LABORATORY'Ss EMS GAP ANALYSIS REVEAL?
(2) How wiLL AMES IMPLEMENT AN EFFI-
cieNT EMS wWITHIN THE LABORATORY'S
MANAGEMENT SYSTEM AND CULTURE?

Strategy: Ames Laboratory’s environ-
mental management policies and prac-
tices are mature and proven. An Envi-
ronmental Management Review of the
Laboratorys EMS was performed by the
Environmental Protection Agency (EPA)
in late 2002. Preliminary results indicate
Ames Laboratorys policies and practices
are very supportive of an effective EMS.
Continued efforts will build upon the
solid foundation of the Laboratorys ISM
System.

Environment, Safety and

Health

Ames Laboratory maintains mature and
effective programs designed to ensure the
protection of its workers, the public and
surrounding environment. In cooperation
with DOE-Ames Area Office, Ames Labora-
tory periodically establishes meaningful
ES&H goals, objectives, and performance
measures. Work Smart Standards are incor-
porated into the M&O contract for opera-
tion of the Laboratory. Ames policies,
practices and programs support an ISM
System, and Ames effectively applies the
ES&H/Infrastructure Management Planning
process to produce a prioritized list of ES&H
and infrastructure activities.

Ames is well positioned to address
ES&H requirements and programs.  Signifi-
cant ES&H concerns at Ames Laboratory
include the uncertainty regarding the avail-
ability of direct Landlord funding for
remediation of legacy contamination of
facilities and relocation of a low-level waste
management facility. Direct funding for
these activities would provide Ames Labora-
tory with acceptable pathways to effectively
closeout these concerns.

Goals and Objectives

The Ames Laboratory continues to
exert specific and direct efforts to maintain
an effective safety management system.
Ames does not conduct production opera-
tions nor does it conduct activities with the
potential for significant impacts to the
environment. As such, the Laboratory has a
limited number of air permits and is not
required to maintain wastewater discharge
permits.

The Laboratorys goal is to conduct
activities in a safe manner and maintain the
health of its employees while protecting or
improving the quality of the environment.
A Laboratory objective is to maintain full
compliance with pertinent ES&H regula-
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tions, requirements and standards, and to
continuously work toward the improvement
of its ES&H processes. This objective is
supported throughout the Laboratory and
is the foundation of the Laboratory’s ISM
System. Fundamental to attainment of this
vision is close cooperation and coordination
between safety, health physics, industrial
hygiene, environmental and occupational
medicine professionals, and the technical
and scientific staff.

The Laboratory and the DOE-Ames
Area Office implement contract perfor-
mance measures designed to improve ES&H
performance through specific program
actions and the tracking and analysis of
leading and intermediate indicators. Addi-
tionally, ES&H performance measures are
established for the Laboratorys line man-
agement. Individual employee perfor-
mance evaluations also include a perfor-
mance factor that addresses ES&H responsi-
bilities.

Current Systems

The Laboratory’s Environment, Safety,
Health & Assurance Office combines ES&H
discipline specialists with quality assurance
and training personnel, and allows an
integrated and effective approach to the
implementation of a myriad of ES&H re-
quirements through direct application of
the principles of quality management and
training efforts.

Ames Laboratory annually prepares an
integrated ES&H/Infrastructure Manage-
ment Plan. The Activity Data Sheets for the
current plan address waste management
activities, decontamination of facilities,
dedicated environment, safety and health
activities, and infrastructure activities. These
Activity Data Sheets document the ES&H
and Infrastructure needs at Ames Labora-
tory.

The Laboratory maintains effective
ES&H programs and is thereby positioned
to respond to new requirements. The
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Laboratory’s Work Smart Standards are
implemented in accordance with the perfor-
mance-based elements of the M&O con-
tract. The Laboratorys readiness review
process is utilized to identify and correct
safety deficiencies related to on-going and
new research and support activities. Addi-
tionally, the Laboratory maintains an effec-
tive assessment and audit program to
detect deficiencies in quality and effective-
ness of program elements. These efforts
include an internal audit function, quality
assurance activities and self-assessment
processes. The Laboratory embraces the
Departments efforts to improve safety
performance, and promotes the principles
and functions of ISM. Currently Ames
Laboratory is undertaking efforts to develop
and document its EMS as part of its ISM
System.

Long-Range Plans

Ames Laboratorys safety management
systems are maintained to ensure continued
compliance and improvement in the future.
The Laboratory’s ES&H mechanisms, as
embodied in the ISM System, coupled with
the cultural change to line management
responsibility, provide a foundation capable
of addressing future initiatives in an envi-
ronmentally sound manner while protecting
workers and the public. The Laboratory
utilizes an activity-based readiness review
program to identify, document and address
potential hazards associated with research
and support activities. Once the hazards
are identified, the appropriate standards are
utilized to develop strategies to control the
hazards. A skilled, trained research and
support staff implements the appropriate
controls and provides a tiered oversight
function through operational observations
and walk-throughs. These mechanisms are
fully integrated into the Laboratory’s plan-
ning, budgeting and management system
and thereby prepare the Laboratory to
address the initiatives, programs and
projects of the future.



Ames Laboratory’s environmental man-
agement policies and practices are mature
and proven. Now Ames will coordinate its
environmental systems through a formal
Environmental Management System (EMS)
as part of its IMS which will strengthen the
Laboratory’s overall ES&H efforts.

Significant Concerns

Ames Laboratory has concern related
to potential ES&H issues resulting from
historical activities. The Assistant Secretary
for Environmental Restoration and Waste
Management (EM) funded the remediation
of a closed Chemical Disposal Site (CDS) at
Ames Laboratory during the early 19905.
State regulators released the CDS for unre-
stricted use, with annual monitoring
through 2002. In 1999, the Department
of Energy - Ames Area Office issued an
Assistance Grant to lowa State University for
continued groundwater monitoring
through March, 2002 and for proper clo-
sure of the monitoring wells associated with
the former CDS. After analysis of the 2002
annual monitoring date, lowa State Univer-
sity decided to close most of the monitoring
wells and continue limited sampling and
analysis. The uncertainties associated with
the long-term stewardship issues for the site
could be a concern for the Department of
Energy.

Another concern at Ames, is legacy
contamination in an Ames Laboratory
research building, Harley Wilhelm Hall.
During the late 19405 and early 19505,
research activities involving Thorium-232
and Beryllium were conducted in Wilhelm
Hall. Although these activities ceased long
ago, legacy contamination has been identi-
fied. The contamination is controlled and
limited to remote areas of the building.
Significant characterization results indicate
that the contamination does not pose a
health hazard to current occupants of the
building. Ames Laboratory initiated efforts
to characterize the Thorium contamination

and assess remediation options. Recent
analysis has identified legacy Beryllium
contamination in remote, unoccupied areas
of Wilhelm Hall. An Activity Data Sheet
documents the Laboratorys effort to detail
funding needs to undertake remediation.
Additional planning efforts will continue
during the 200372004 period.

Limited sampling and characterization
efforts have been performed in Gilman Hall,
the lowa State University (ISU) building
utilized during the late 1940 for Manhat-
tan Project work involving Thorium, Ura-
nium and Beryllium. The results indicate
Beryllium contamination in limited areas of
restricted access mechanical spaces. ISU
has developed appropriate hazard control
practices to ensure the safety of its employ-
ees. Additional efforts of characterization
and remediation could produce issues of
liability for DOE.

Another issue is closure of an Ames
Laboratory waste facility, owned by lowa
State University, and relocation of low-level
waste activities into renovated space in a
DOE-owned building within Ames Labora-
tory. Currently, low- level radiological waste
is staged in the Waste Handling Facility
located approximately 1.5 miles northwest
of campus in a non-DOE building (owned
by lowa State University). The facility was
utilized as a waste facility for the Ames
Laboratory Research Reactor during the
1960s and 705. Upon decommissioning of
the Reactor and transfer of the real property
to lowa State University, Ames Laboratory
continues to work with lowa State Univer-
sity to define the issues related to closeout
of this facility and identify potential DOE
liabilities.  The project includes the estab-
lishment of new low-level waste handling
activities in existing Ames Laboratory space
and decontamination of the Waste Han-
dling Facility (owned by lowa State Univer-
sity). This effort will reduce the
Department’s responsibility for a legacy
facility and reduce the risks associated with
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the transfer of low-level waste to a remote
site via public roads.

Communication and Trust

Ames Laboratory works to foster strong
partnerships with numerous national, state
and local stakeholders. Examples include
members of the U.S. Congress, lowa legisla-
tors, industry leaders, lowa State University
officials and students as well as officials
from the City of Ames, the Ames Economic
Development Committee and the Ames
Chamber of Commerce. The Laboratory
interacts with citizens through its normal
media relations activities, Lab-management
speeches and Community Advisory Group
interactions. It interacts with graduate
students through its research programs and
outreach events.

Fostering Partnerships with Stakeholders

lowa State University is contracted to
operate the Ames Laboratory for the De-
partment of Energy. Through this arrange-
ment, Ames Lab is a member of ISUS Insti-
tute for Physical Research and Technology,
a consortium of 10 research centers. As
one of the IPRT centers, Ames Laboratory
shares information on its activities with
members of the IPRT Industrial Advisory
Board. Established by the director of IPRT,
who also serves as the director of the Ames
Laboratory, the Board offers insight and
advice to the director, who uses the infor-
mation to formulate future research plans.
The 13 members of the Board include top-
level research and development officials
from Fortune 500 and other companies
located throughout the United States.
Members of the IPRT Industrial Advisory
Board meet on a biannual basis.

Through key IPRT events, the Labora-
tory provides information on the impact of
its research and technology transfer efforts
on economic development in lowa. In
2002, Ames Laboratory’s director and man-
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ager of Public Affairs participated in numer-
ous legislative events, including the IPRT
Legislative Breakfast at the State Capitol, a
visit to the legislature sponsored by the
Ames Chamber of Commerce and the Ames
Chamber of Commerce Legislative Lun-
cheon hosted by IPRT at the Laboratory. In
addition, Ames Laboratory hosts individual
and group tours by legislators and others
on an as-requested basis. In the past, the
Laboratory has also hosted Ames Chamber
Business After Hours events. These on-site
events provide opportunities for the Labora-
tory to showcase its cutting-edge research
to Ames Chamber members.

In addition to the above-mentioned
interactions with the Ames Chamber of
Commerce, the Laboratory also interacts
with the Ames Economic Development
Commission to discuss issues of mutual
concern. This interaction normally involves
an annual meeting with members of the
commission and the Laboratory director
and manger of Public Affairs. It also in-
volves the completion of a survey on perti-
nent issues related to workforce, quality of
life and business climate.

On the national level, the Laboratory’s
most recent interaction has been with U.S.
Representative Tom Latham. In 2002, the
Laboratory hosted a visit from the congress-
man during which he announced $5 mil-
lion in federal funding for three new Labo-
ratory research initiatives. This event also
included participation from numerous state
and local dignitaries, including the Presi-
dent of ISU, the Dean of the College of
Agriculture, the Story County Sheriff and
the administrator of the lowa Department
of Criminal Investigation. Meetings of the
Midwest Forensics Resource Center also
attract visitors from around the nation.
Attending these meetings are law enforce-
ment representatives from nine Midwestern
states, three universities, the Federal Bureau
of Investigation, the National Institute of
Justice, the Department of Energy and the



Bureau of Alcohol, Tobacco and Firearms.

The Laboratory reaches out on both
national and state levels to foster relation-
ships with scientists and industry leaders
through exhibits and displays at national
outreach events and conferences.. Labora-
tory scientists and staff work these exhibits
and displays, promoting Laboratory re-
search and answering questions on how to
partner with the Ames Laboratory on re-
search projects. In 2002, Laboratory re-
search and technology was showcased at
the Pittsburgh Conference in New Orleans,
LA. In addition, an Ames Laboratory poster
display was produced for the Federal Labo-
ratory Consortium’s National Meeting in
Little Rock, AK. Ames Laboratory magnetic
refrigeration technology was selected by
the DOE for a display as part of the G8
Ministers of Energy Conference in Detroit,
MI. On the state level, the Laboratory was
promoted in an IPRT display at the lowa
Industry and daVinci Conference in Des
Moines.

As a research laboratory associated
with an institution of higher learning, Ames
Laboratory works to build strong partner-
ships with graduate students at ISU. Gradu-
ate students constitute approximately 15
percent of the Laboratorys total workforce.
These students work with scientists on
cutting-edge research projects in real-world
laboratory settings. These students, who
go on to industry, universities and other
research laboratories are considered one of
the Laboratory’s strongest forms of technol-
ogy transfer.

The Laboratory works to spark an
interest among lowa high school students
in science and math through its sponsor-
ship of the Ames Laboratory/ISU Science
Bowl, and other events. In 2002, 47 lowa
high school teams participated in the Ames
Lab/ISU Science Bowl regional competition.
In addition to Science Bowl, other educa-
tion outreach opportunities participated in
by Ames Laboratory personnel include

career talks and hands-on sessions for the
ISU Women in Science and Engineering’s
Taking the Road Less Traveled career confer-
ences, Science Night activities at local
schools, and hands-on activities at the Ames
Public Library. These events provide an
entertaining and educational forum for
providing activities that stimulate interest in
science.

Gaining Public Trust

Dedicated to openness in all opera-
tions, Ames Laboratory reaches out to Ames
citizens through key citizen groups, such as
the Ames Laboratory Community Advisory
Group. Established in 1994 the CAGS
mission is to provide informed recommen-
dations and advice to the director of the
Laboratory regarding environmental resto-
ration and related Laboratory issues. The
group is comprised of citizens whose back-
grounds represent a diverse segment of the
population of Ames. Current and past
members have included environmental
activists, a retired physician, a commissioner
for the Ames Park and Recreation Board,
scientists, engineers and ISU students. This
group provides the Laboratory with impor-
tant knowledge of local issues concerns
and ethics, and through their advice as-
sisted the Laboratory and the DOE in the
cleanup of the Lab’s inactive waste sites.

In 2002, the Director and selected
Laboratory staff met with members of the
Ames Laboratory CAG to discuss issues
related to the Former Workers Medical
Surveillance Program. Earlier, Ames Labora-
tory hosted a briefing on this program for
ISU officials. To assist all stakeholders, the
Laboratory has established a Beryllium
section on its Web page. This section in-
cludes fact sheets and other information.

In an effort to make all information
related to Ames Laboratory waste-site issues
available to stakeholders, a repository at the
Ames Public Library contains numerous
documents, reports and informational
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pieces related to the cleanup of the
Laboratory’s former waste sites.

Recognition of Science and Technology
Contributions

Gaining recognition of Ames
Laboratory’s and DOES contributions to
science and technology is accomplished in
many ways, primarily through the distribu-
tion of news releases to external audiences.
On average, Public Affairs produces 20
releases per year. These releases reach key
national, regional and local audiences.
Included in those audiences are DOE offi-
cials, national, regional and local leaders,
media and the public.

Each year Public Affairs produces In-
quiry, an annual science and technology
magazine, highlighting current Ames Labo-
ratory research and technology. Inquiry
magazine is distributed to numerous DOE
and national, state and local stakeholders.
The magazine provides valuable insight into
the variety and diversity of research con-
ducted at Ames Laboratory.

Public Affairs produces a science report,
which is distributed quarterly to targeted
science media. The report is seen as a
supplement to Inquiry, offering an opportu-
nity to disseminate information about
current research on a more regular basis
than can be accomplished with the annual
science magazine. The report uses a story
format to highlight research projects, giving
science writers a more in-depth look at the
research.

Ames Laboratory has a strong presence
on the Internet. The Laboratorys
homepage is accessible at
www.external.ameslab.gov. Through the
website, users can link to other websites,
including the DOE, other DOE national
laboratorys and lowa State University. The
homepage is being continually expanded to
include new information and details about
various programs and projects, and has

become an important tool for linking scien-
6 000
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tists and others around the world to the
cutting-edge research and technology.

Environmental Ethics and Issues

The Laboratory relies on the citizens of
Ames to help ensure it operates in an envi-
ronmentally ethical fashion. The
Laboratory’s Community Action Group is
considered a good source for valuable
input in this area. The Laboratory also
makes information related to environmental
issues available to the public through its
information repository at the Ames Public
Library. In addition, all individuals are
invited to ask Laboratory personnel ques-
tions at any time related to environmental
or other issues. The Laboratory has estab-
lished a Feedback section on its website
that allows citizens to ask questions ranging
from the general to specific.

Management Practices

Human Capital
Laboratory Personne/

A review of the age and experience
distribution of the Ames Laboratory scien-
tific staff shows a very adequate element of
expertise for development of new initiatives
as well as continuance of current research
thrusts. In the 35-50 age range we have a
large number of principal investigators, in
fact, the number represents nearly 20% of
our scientific staff. This represents a solid
element of abilities in developing new
initiatives as well as providing excellent
leadership for research groups. More than
one-half of the permanent scientific staff
positions are occupied by individuals under
the age of 50, providing the Laboratory
with the potential for a strong experienced
workforce for a number of years. In addi-
tion to the permanent scientific staff, the
Ames Laboratory research staff includes 77
graduate students and 31 postdoctoral
associates providing for a continuous flow



of new approaches and fresh ideas in the
research community.

With another decline in our workforce
numbers this past year we were still able to
retain the level of diversity in the workforce.
Our minority numbers increased a couple
percentage points to 30%, and the female
population inched up as well to 27%. We
have made significant strides in diversity
with our employment activities in the scien-
tific positions resulting in an employee
representation from 33 different countries.

The vast majority of the diversity data is
generated by our visiting scientists,
postdoctoral associates, and graduate
assistants which account for about one-
third of our paid positions. However, we
plan to introduce new efforts in our recruit-
ing for our permanent scientific staff posi-
tions to enhance the diversity of the
workforce even more in the future. The
success of these efforts is, of course, depen-
dent on an increase in staff numbers, a
phenomenon we haven't experienced in
quite some time.

Support groups will continue their
efforts in increasing efficiency to provide
the necessary operational support with less-
than-desired FTE levels. The current compo-
sition of the permanent staff is presented in
Table 1.

We do not envision significant modifi-
cations in the above nature of our staff due
to future operations factors nor will equip-
ment acquisitions or construction plans
result in major shifts in the types of person-
nel required by the Laboratory. Staff
growth may, however, be required to sup-
port new initiatives and program alterna-
tives. We will, as always, attempt to utilize
the already present expertise of the
workforce to fulfill the manpower needs of
changing program thrusts.

Personnel Training

The Laboratorys Training Program
provides Ames Laboratory employees with a
variety of training and coordination ser-
vices. An emphasis has been placed on
environment, safety and health related
issues. New employees receive an initial
orientation to the Laboratory by attending
a session of General Employee Training
(GET). Furthermore, new employees re-
ceive Emergency Awareness Training as well
as participate in a mandatory Training
Needs Assessment Process which delineates
additional training needs. Training informa-
tion is recorded on the Ames Laboratory
Training Records System (ALTRS) and is used
to ensure employee compliance with job
related DOE and other regulatory agency
requirements. All employees receive Em-
ployee Training Profiles annually, which
allows them to manage their training needs
effectively.

In addition to the internal training
efforts, the continuing educational opportu-
nities for Laboratory employees are signifi-
cantly enhanced by the fact that the
Laboratory’s Contractor is lowa State Univer-
sity. The University has many programs
available which permit permanent Labora-
tory staff members to expand their educa-
tion and training through formal
coursework and other experiences. One
such program provides limited funds to
partially defray costs of continuing educa-
tion or professionally-related foreign travel
for selected employees. Additionally, a
tuition grant program provides funds to full-
time permanent professionals to help pay
the fees of pertinent coursework. The
opportunities to participate in seminars,
lectures, and training sessions are numer-
ous and provide professional development
opportunities for nearly every employee. A
major component of the technical staff, the
graduate assistant, is in pursuit of advanced
degrees from lowa State University.

Affirmative Actiony/Equal Employrment
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Opportunity Program

The Ames Laboratory is an equal op-
portunity/affirmative action employer. The
Laboratory is affiliated with lowa State
University and complies with all policies and
procedures the University has established in
regard to affirmative action and equal
employment opportunity. See Table 2.

Permanent staff at the Ames Laboratory
are employees of lowa State University
under the contractual provisions between
ISU and DOE. All permanent employees are
in one of three employee groups. These
three groups include Faculty, Professional
and Scientific, and Merit. Specific policies
regarding employment for each of these
three categories are discussed below.

Faculty

Individuals with faculty rank (either
tenure-track or adjunct) at ISU are part of
this employee group. In almost all cases,
the academic ISU department with which
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the faculty member is affiliated is consid-
ered the home department, and all employ-
ment requirements are handled by that
academic department. The University
requires that all faculty positions be adver-
tised in the lowa State University Job News
which is published weekly by the University.
In addition, faculty positions are normally
advertised in professional journals and/or
The Chronicle of Higher Education. Appli-
cants send their resumes directly to the
employing department. An acknowledg-
ment letter is then sent to the applicant
with an Applicant Statistical Data form,
which allows the applicant to identify his/
her membership in a protected class. This
form is returned directly to the University
Affirmative Action Office. At the end of the
advertising period, the employing depart-
ment provides the Affirmative Action Office
with a list of all job applicants and docu-
mentation on how each candidate com-
pared with job-related selection criteria.



Approval to make the offer is documented
through the Pre-Employment Monitoring
Form.

Professional and Scientific

The Professional and Scientific (P&S)
classification plan covers all exempt em-
ployees at the University who do not have
faculty rank. All individuals within the P&S
system have a written job description
(Position Information Questionnaire) which
is reviewed and point-counted for classifica-
tion at an appropriate level. There is a
specific salary range affiliated with each
pay grade.

The advertising requirements for P&S
employees are similar to those for faculty
appointments. All positions must be an-
nounced in lowa State University Job News
for a minimum of fifteen or thirty days
(depending upon the level of the position),
and is distributed to various organizations
statewide. Many of these groups are
agencies or advocate groups which would
typically represent members of protected
classes. If it is determined that the position
should be announced at a broader level
than statewide, the Laboratory places the
advertisement in various newspapers, trade
journals, or sends notices to other individu-
als/organizations which would likely pro-
vide candidates for the position. Essentially
all positions at the Associate Scientist level
or higher within the Laboratory (normally
positions that require a Ph.D. and are
Principal Investigator track) would be
advertised nationally in trade journals.
Outside of the scientific division, if a posi-
tion is at the level of manager or above,
the position would normally be advertised
in publications with national distribution.
All advertisements for positions at the Ames
Laboratory have the EEO/AA statement as
part of the text of the announcement.
Similar to the process for faculty, the appli-
cants send their resume to the employing
department (Ames Laboratory Human
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Resources Office) and are sent an acknowl-
edgment letter with a statistical data form.
At the end of the advertising period, Ames
Laboratory provides the Affirmative Action
Office with a complete list of applicants and
documentation concerning how the appli-
cants compared with established job-related
criteria. Approval to make the offer is
documented by the Pre-Employment Moni-
toring Form. In addition, if the offered
salary is above the first quartile of the salary
range, approval is required from the Univer-
sity Provost Office.

Merit Employees

Non-exempt permanent employees are
part of the Board of Regents Merit System.
The job descriptions and pay plan are
standardized through this system which is
in place in all five educational institutions
within the Regents’ system. All merit em-
ployment is coordinated at lowa State
University through the Merit Employment
Office, which is a unit of the lowa State
University Personnel Department. All appli-
cants are evaluated based on the require-
ments for a particular classification and
receive a score for that position. The top six
scores are referred to a department when a
vacancy exists. The employing department
is required to establish job-related selection
criteria, and rate each candidate on that
criteria. A separate Pre-employment Moni-
toring Form is processed through the Merit
Employment Office.

Special Effort Related to Affirmative Action
The Ames Laboratory participates in a
fellowship program for minority graduate
students. The Laboratory provides financial
support through a graduate assistantship
for these students, as well as a mentor to
provide guidance in academic matters.

The University sponsors a program for
women in science and engineering which
offers summer research opportunities for
undergraduate women pursuing degrees in

0 000
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these areas.

lowa State University, as an institution,
has a Diversity Plan supported by senior
management. Some of the areas addressed
include the recruitment and retention of a
diverse workforce, creating an awareness of
the value of diversity across the campus,
and creating a climate within the University
community which promotes and supports
diversity.

Site, Facilities and Infrastructure
Management
Laboratory Description

The government-owned buildings of
the Ames site are located on approximately
10 acres of University land that has been
leased to the Federal government on a
long-term (99 year) basis. The impact of
any major changes in the Laboratorys or
the Universitys activities and physical
facilities that affect the site must, of course,
be carefully evaluated. The Laboratory’s
interests in the Universitys overall site
planning considerations are represented by
the interactions of Laboratory officers and
senior staff members with the major Uni-
versity committees and bodies that are
responsible for campus planning, physical
facilities, long-range development, and
space utilization.

The organization that ultimately be-
came the Ames Laboratory originated as a
part of the Office of Scientific Research and
Development in the early days of the
atomic energy program. The initial work at
Ames was carried out in the lowa State
University Chemistry Building in 1942 and
involved the development of a process for
the production of uranium metal in large
quantities. Following the early uranium
production efforts at Ames, lowa State
University established the Institute for



Atomic Research in 1945. With the creation
of the Atomic Energy Commission, the
Ames Laboratory was established as one of
the AEC multiprogram laboratories in 1947,
to be operated by lowa State University
through the Institute. In 1949, the Univer-
sity completed (and still owns) the three-
story Office and Laboratory Building, con-
taining about 14,000 net usable square feet
(nusf) to contain the new Institute and
Laboratory. This building presently houses
only portions of the Chemical and Biologi-
cal Sciences Program efforts; the remainder
of the building is used for University func-
tions.

Expansion of the Ames Laboratory was
accommodated in new buildings funded by
the Atomic Energy Commission. The Metal-
lurgy Building, completed in 1949 and now
named Wilhelm Hall, contains approxi-
mately 56,500 gusf in a four-story brick
structure. The building provides light labo-
ratory space for both experimental and
theoretical groups. The Record Storage
Facility (2,000 gusf) is located adjacent to
Wilhelm Hall. The building was built in
1949 for use as a vehicle maintenance and
storage garage. It was later remodeled to
house the Administrative Division’s com-
puter services group. This group moved
into the Technical and Administrative Ser-
vices Building upon its completion and the
building was converted into a record stor-
age facility.

The Research Building, now named
Spedding Hall, was constructed between
1950 and 1952. This five-story brick struc-
ture, which contains 107,600 gusf, is de-
signed for laboratory use.

To accommodate the Laboratory’s
development of unique materials process-
ing and fabrication operations, the Metals
Development Building, a single and two-
story structure containing nearly 69,700
gusf of floor space, was completed in 1961.
It was expanded in 1967 for machine shop
facilities and light laboratory space. Engi-

neering and Facilities office space was
added in 1984 and a second floor which
houses the electronics shops space was
added in 1988.

Several small auxiliary buildings were
constructed with GPP funds during the
19605. These buildings house storage
space, material receiving areas, warehouse
functions and shop facilities.

At the end of FY1994, the Technical
and Administrative Services (TASF) Building
was completed. The approximately 47,000
gusf building is adjacent, and physically
connected to Spedding Hall on land cur-
rently leased from lowa State University,
and houses the management, administra-
tive, and technical support groups.

The ages of Ames Laboratory buildings
are shown in Figure 5. The average age of
space is for the entire Ames Laboratory
facility is 40 years. The average age of
space in the three primary research build-
ings is 48 years.

The general nature of the Ames build-
ings is satisfactory; however, some rehabili-
tation is required as discussed below. The
major buildings are well designed and of a
permanent type. It has historically been the
Laboratory managements policy to devote
adequate attention and resources to facili-
ties maintenance although, in recent years,
budget restrictions and the increasing
demands of aging buildings have rendered
this policy more difficult to follow. This high
quality maintenance program has yielded
dividends consisting of maximized preserva-
tion and minimized emergency repair ex-
penditures.

The replacement values of the Ames
Laboratory’s government-owned facilities
are presented in Table 3. The replacement
values for each building are escalated
annually using construction cost escalation
factors provided by DOE. They are also
adjusted for major capital improvements
such as building additions.
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Assessment Survey
(CAS) program at the
Laboratory is the
method used to iden-

L]
e Table 3. Facilities Replacement Value.

Replacement in

tify the Maintenance Facility Type Current $M
and Repair Deficiencies o
f the infrast t Buildings (See Note.) 66.8
o € Infrastructure. Construction Work in Progress 3.3
The program assesses Utilities *
all Laboratory facilities All Other 45.9
TOTAL 116.0

over a three-year cycle
with approximately
one-third of the build-
ing space inspected
each year. The initial
cycle was completed in
1999. Subsequently
this pattern continues
with each building
being re-inspected
every three years. The
condition assessment
survey process is orga-

0500

Note: Replacement Value of Buildings is based on RPV in
FIMS. All other replacement values from Ames
Laboratory’s Annual Report on Property Valuation.

* ISU maintains water and natural gas infrastructure; City
of Ames maintains the electrical infrastructure.




nized around four main building segments.
Inspections are carried out for each of these
focus areas. These segments are identified
as areas, systems, infrastructure, and exte-
rior. Area inspections include all those
spaces that are used in accomplishing the
Ames Laboratory mission or areas used to
support the mission. Examples of these
spaces are offices, research space, and
common or public use space. Systems
inspections include all utilities that service
the building from where they enter the
building to where they enter a work area.
Infrastructure inspections examine the
structural aspects of the building. The
exterior inspections assess the condition of
the exterior skin of the building to include
the immediate grounds outside the building
such as steps, areaways and shipping
docks.

The CAS process develops a list of
deficiencies, proposed corrections and
associated cost estimates within each of
these segments. Deficiencies are catego-
rized for severity with respect to safety,
mission, cost avoidance, and aesthetics.
They are entered and tracked in a database.
This information determines the Facility
Condition Index (FCI) and adjectival rating

: Figure 6. Condition of Laboratory Space based upon Facility Condition Index Ratings.

for each of the buildings inspected in the
current year. The FCl is defined as the
dollar value of the deficiencies divided by
the Replacement Plant Value (RPV) ex-
pressed as a percentage. The FCl for build-
ings inspected in past years is updated by
removing the deficiencies corrected since
the survey and escalating the cost values of
the remaining deficiencies. The adjectival
rating is defined and reported in the
Laboratorys Self Assessment and Perfor-
mance Measures Report. In the most recent
report, the FCl was 2.42% with an adjecti-
val rating of “outstanding.” Our current FCI
is 2.29% and will be reported in the
CY2002 Self-Assessment & Performance
Measurement Report.

The total cost of the deficiencies that
have not received funding for correction is
entered by building in the Facility Informa-
tion Management System (FIMS) as the
deferred maintenance. In the most recent
reporting period, the Deferred Maintenance
totaled $1.6M. Figure 6 shows the overall
distribution of space by rating. One hun-
dred percent of all space is rated good or
excellent. The condition of Laboratory
space by use is graphically depicted in
Figure 7.

Excellent
38%
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Laboratory operations utilizes not only
the Federally-owned buildings of the main
site, but also space (3700 nusf) in Univer-
sity-owned buildings adjacent to the main
site. It is anticipated that this will continue
to be the norm for the near future. (See
Table 4)

The overall condition of the Ames
Laboratory facility continues to be very
good. The Laboratorys 2001 Self-assess-
ment and Performance Measures Annual
Report and the DOE's Summary rating gave
Facilities Management an “Outstanding”
rating.

Site and Facilities Trends

The infrastructure of the laboratory
remains very stable. The inventory of per-
manent buildings remains unchanged.
Only one building has been added to the
inventory in the past 30 years. No tempo-
rary buildings or trailers are used at the site.
The rented space shared with university
continues to provide excellent flexibility and
synergy resulting in benefits to both organi-

zations. The amount of research space has
remained relatively stable while administra-
tive functions have been consolidated in the
Technical and Administrative Services (TASF)
Building reducing the net amount of space
rented. The new centers being funded are
expected to increase the need for space to
house the new initiatives. Space in Univer-
sity buildings provides excellent short term
flexibility. In fact, the space rental agree-
ment is essentially a form of third party
financing. As a result, however, DOE re-
search is housed in facilities subject to the
Universitys policies, practices and resource
limitations. In many cases these buildings
are much older than Laboratory buildings
and, because of the resource limitations of
the University, have not been as well main-
tained over their lifetimes. As such, the
facilities are not as well suited to new re-
search activities and it is more difficult to
provide adequate support to the research
effort.
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Figure 7. Use and Condition of Laboratory Space.
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The condition of facilities at the labora-
tory is excellent due to managements
priority on facilities maintenance over the
lifetime of the buildings. Over the past
three years, deferred maintenance totals
have been reduced and the FCI has been
lowered. This is the result of the judicious
use of corrective maintenance expenditures,
capital improvement projects that also
eliminate deficiencies, an aggressive preven-
tive maintenance program that minimizes
new deficiencies, and the reassessment of
facilities as the Laboratorys condition assess-
ment program becomes more mature and
consistent.

While they are well maintained, they
are not necessarily the best suited for re-
search efforts in the 21* century. The
buildings were well designed for research
as it was done in the 19505 and 19605, but
not necessarily well adapted for current
research paradigms. The trend to more
sophisticated and sensitive electronics is
expected to continue. This trend places a
greater demand on utility systems to pro-
vide clean power, more cooling, humidity
control, and more precise control. The
trends toward more collaborative efforts
with cross discipline work teams require
more dynamic and flexible research facili-
ties. Computing, communication, network-
ing, and teleconferencing needs will con-

tinue to put a greater demand on infra-
structure. To provide a facility and an
environment that will allow the Laboratory
to conduct world class research far into
the future, the aging facilities will need to
be re-invented not just well maintained.

Site and Facilities Plans
A major element in the plan for the

alleviation of the projected research space

shortage involves the construction of a

building to house the proposed new

initiatives. Although the majority of the

space provided by this building would be
utilized by the new work to be undertaken
by these organizations, there would be
some relocation of activities presently un-
derway that are especially supportive of
these initiatives and for which consolidation
in one building would be desirable. The
proposed building would also provide office
space for some principal investigators who
are currently located in existing space.

General Purpose Facilities Plans

In order to upgrade aging infrastruc-
ture to provide facilities suitable for world
class research, GPP funding of approxi-
mately $0.8M has been requested for
FY2003 and $0.9M for FY2004. Even at
this funding level, projects will need to be
phased over two or three years because of
funding limitations. If current funding
levels of $0.5M per year continue, this
problem is further exacerbated. For ex-
ample, one project alone costs more than
three years worth of GPP funding. Because
this project will require the majority of the
GPP funds over four years it severely limits
the ability to complete smaller projects
creating a larger backlog of projects or it
requires large projects to be deferred indefi-
nitely or broken into many phases. When
projects have to be done in multiple phases
it results in greater costs and greater disrup-
tion to research activities in the buildings.
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Future years GPP budget requests continue
in the $0.7M to $0.8M range. Projects
identified will upgrade heating, ventilating
and air conditioning (HVAC) systems, elec-
trical distribution systems, upgrade fume
hood exhaust systems, systematically up-
grade 19505 style research space to provide
more dynamic and flexible space, improve
safety systems, adapt space for changing
needs and improve handicapped accessibil-
ity. Without this level of funding, it will not
be possible to accomplish the improve-
ments needed to adapt aging facilities to
accommodate world-class research into the
future.

Ames Laboratory has received General
Purpose Equipment funding at a level of
only approximately $ 155K per year for the
past 10 years and our anticipated FY2003
funding is again $ 155K. This level of fund-
ing is problemmatic where large dollar
items need to be procurred. These large
purchases require funds to be banked for
several years in order to procure the item.

Inactive Surplus Facilities Plan

Ames Laboratory does not currently
have any surplus facilities in the FIMS inven-
tory and does not foresee any surplus
facilities in the near future. However, the
building that currently houses the waste
handling function is not in the FIMS inven-
tory. The Laboratory retained “beneficial
occupancy” of the building from ISU after
the Ames Laboratory Research Reactor was
decommissioned resulting in an arrange-
ment that is essentially a zero cost lease.
Our use of the building continues to incur
operational and maintenance costs to the
laboratory as well as operational inefficien-
cies resulting from the remote location. A
project has been defined to adapt space in
one of the existing service buildings that
will allow the laboratory to vacate the
9,000 square foot building and eliminate
the need to transport low level waste to a
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remote site via public roads. Significant
corrective maintenance costs will be in-
curred in the near future if the laboratory
continues to occupy the facility.

Facilities Resource Requirement - Major
Construction

The major new initiatives described
previously in this document will require
facilities resource allocations. Construction
of a building ( The Emerging Technologies
Building) will be required to house the
proposed new initiatives. The building site
will be convenient to the other Ames Labo-
ratory buildings and various ISU buildings in
which many of the scientific groups that
will interact with the staff of these proposed
initiatives are presently located. This
planned construction has not been funded
nor is it currently validated.

To ensure that the Laboratory has
adequate space for future expansion, Uni-
versity officials have agreed to designate
acceptable specific areas for the expansion
of the Ames Laboratory in the Universitys
long-range site plan.

The tabular summary of the resources
needed for this major construction project
is detailed in Table 5.

Summary of 10-Year Infrastructure FPlans

Infrastructure Vision, Goals and Objectives
The Ames Laboratory will strive to
provide and maintain infrastructure to meet
its current needs and conduct world-class
research far into the future. Ames Labora-
tory facilities will be safe, secure, and envi-
ronmentally responsible. The facility will be

managed to maximize effectiveness and
efficiency, building on the strengths of the
unique partnership with ISU so that the
Ames Laboratory will continue to be the
most cost-effective Laboratory in DOE. The
Laboratory is committed to a long-term
perspective toward maintaining the facili-



ties, thus avoiding decisions with short-term
benefits that have long-term consequences.
The facility will be maintained in excellent
to outstanding condition as described by
the Facility Condition Index. Infrastructure
improvements will be done to keep pace
with advancing technology and new para-
digms of scientific collaboration so the
research efforts are not restricted. The
facility and facility management activities
must be flexible and adaptable to enable
Program efforts to respond efficiently to
new developments and changing priorities
in the increasingly dynamic research envi-
ronment.

Executive Summary

Ames Laboratory, a Department of
Energy (DOE) research facility, has unique
advantages in its relationship with lowa
State University (ISU). The Laboratory facili-
ties integrated with the ISU campus infra-
structure provide a campus-like atmosphere
for its employees. This integration makes it
very cost effective to operate the Labora-
tory. The average age of the research build-
ings is 48 years, but Laboratory manage-
ment has devoted adequate funding for the
upkeep of these government buildings so
they remain in excellent condition. In recent
years, however, Laboratory support from
DOE has diminished at a time when the
aging buildings require greater resources to
maintain. In addition, research infrastruc-
ture requirements continue to change at a

faster pace than in the early years of the
Laboratory. Today’s research requires greater
flexibility that does not exist in our current
structures. Therefore, this plan outlines
Ames Laboratorys proposal for investments
needed to meet the research needs for the
21 century. This proposal includes the
addition of a new research facility, vacating
a building used for low level waste han-
dling, remodeling existing research facilities,
consolidating research groups into contigu-
ous space, cleaning up Harley Wilhelm Hall,
and an increased annual commitment to
the care and maintenance of the existing
facilities. The funding required to accom-
plish these goals is included.

The modest investment proposed in this
plan will allow the Ames Laboratory to
achieve the vision of creating research
facilities suited for world-class research well
into the 21 century. This is in keeping with
the tradition at the Laboratory to have a
long-term perspective on the facility needs
of our researchers and on our fiduciary
responsibility to maintain and preserve the
assets entrusted to us by the Federal Gov-
ernment.

Enerqgy Management

The planning and management of
utility usage at the Ames Laboratory main-
tains cost effective and reliable energy
sources so that the research effort can be
maximized. The In-House Energy Manage-
ment Plan describes the efforts of the labo-
ratory in this area. The utility supplies to
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the laboratory are stable and have reserve
demand capacity. Rates continue to be
quite favorable. While natural gas prices
have continued to be volatile, natural gas
makes up a very small portion (<2%) of the
laboratorys energy use. The total cost of
energy use is less than $3.00 per gross
square foot. Of the nine buildings that
comprise the Ames Laboratory, only the
TASF Building is eligible for the Energy Star
label. However, the TASF Building does not
have the utility metering required to estab-
lish whether the building actually meets the
Energy Star performance requirements.
There are currently no plans to pursue an
Energy Star label for this building as the
project would not be cost effective.

Assets Management

The plans, processes and procedures
for asset management are contained in the
Life Cycle Asset Management Plan
(46300.002), the Ames Laboratory Purchas-
ing Policy and Procedure Manual, and the
Property Management Policy and Proce-
dures Manual. The acquisition or disposi-
tion of real property assets are infrequent
occurrences at the laboratory. Since 1970
only one real property asset has been
added to the inventory. That project is the
only line item construction project at the
Laboratory since the early 19605s. Disposal
or transfer of Real Property assets has oc-
curred only once in the past 40 years. All
Real Property assets of the Laboratory are
retained and maintained to support the
ongoing research mission with rare excep-
tion. Management has an excellent under-
standing of the space utilization and facility
conditions of all of the real property assets
from which to assess needs for new facilities
or disposal of excess facilities. If there is a
need to dispose of real property in the
future, a specific plan will be generated
with assistance from CH property manage-
ment personnel and submitted to the Ames

Area Office for review and approval. Like-
0 000
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wise whenever a line item construction
project is initiated, a specific acquisition
plan will be developed incorporating all the
current requirements such as sustainable
design, energy conservation, executive
orders, Department of Energy Acquisition
Regulations (DEAR), and Federal Acquisition
Regulations (FAR). The plan will be submit-
ted to the Ames Area Office for review and
approval.

The acquisition of other assets is a joint
responsibility of the requestor of the asset
and the Purchasing and Property Services
Department. ESH&A reviews are incorpo-
rated into all of these processes. The pur-
chasing and contracting policies and proce-
dures of the Laboratory ensure that the
applicable DOE Regulations, Department of
Energy Acquisition Regulations (DEAR), and
Federal Acquisition Regulations (FAR) are
followed so that procurements are fair,
competitive and least cost. These policies
and procedures are described in the Ames
Laboratory Purchasing Policy and Procedure
Manual. Personal property acquisition goes
through the standard requisitioning, bid-
ding and purchasing described in that
document. When personal property is no
longer useful to the mission of the Labora-
tory, it is disposed of in accordance with
DOE and Federal requirements. The
“owner” of the equipment initiates the
process through the Purchasing and Prop-
erty Services Department. They manage
the process in accordance with the Property
Management Policy and Procedures
Manual.

Security, Intelligence & Nonproliferation
Ames Laboratory ensures the security
of its personnel, visitors, intellectual assets,
property and cyber resources through
development and implementation of effec-
tive and efficient processes and practices.
The Laboratory maintains a Site Security
Plan that describes the practices utilized to



protect the government-owned facilities,
equipment and nuclear materials at Ames
Laboratory. The Laboratory also maintains
a Cyber Security Program Plan that provides
an overview of its unclassified computer
security controls. The Safeguards and
Security Program is built upon institutional-
ized systems and line management respon-
sibilities. The Laboratorys Integrated Safe-
guards and Security Management (ISSM)
System is functionally and operationally
mature and will be fully documented and
auditable, in accordance with the
Department’s ISSM policy, before the next
scheduled Safeguards and Security Inspec-
tion.

Ames does not conduct classified
research; there is no classified or unclassi-
fied controlled nuclear information stored at
Ames. The Laboratory does not maintain
security clearances for staff members. Ames
conducts minimal research efforts involving
unclassified work with small quantities of
Category IV nuclear materials and therefore
has implemented an approved Nuclear
Materials Control and Accountability Plan.
All materials balance areas are properly
secured with locking systems. The primary
materials balance area is also equipped with
intrusion detection devices. Ames Labora-
tory maintains a security force comprised of
unarmed uniformed personnel charged to
observe, detect and report security, safety
and fire protection incidents 24-hours a day,
seven days a week.

The Laboratory’s Safeguards and Secu-
rity Oversight Committee is comprised of
management level personnel including
Environment, Safety, Health and Assurance,
Environmental and Protection Sciences,
Plant Protection, Information Systems,
Facilities Services, Deputy Director, Export
Control Officer and the Chief Operations
Officer.

As discussed earlier in this Plan, the
Laboratory conducts activities in both fed-
eral and lowa State University owned build-

ings. The Laboratory does not have build-
ings off site. There are no man-made barri-
ers (i.e. fences, walls, alarmed clear-zones,
guard shacks, etc.) nor natural barriers
(wooded areas, mounds, berms, etc.) sur-
rounding the Ames Laboratory site. The
buildings (both federally-owned and leased)
are integrally located with the general
educational and research facilities of lowa
State University. During off-hours and
weekends and during times of elevated
security conditions, the doors to all feder-
ally-owned Ames Laboratory buildings are
blank-locked to prevent entry, or entry is
controlled by a Marlok electronic system or
a standard key system. The physical con-
trols maintained are consistent with the
nature of the site, afford adequate protec-
tion of government property, and are suffi-
cient in light of the fact that there is no
classified work being conducted at Ames
Laboratory. During 2002, Ames imple-
mented an Office of Science badge pro-
gram that provides an additional element of
personnel identification during times of
elevated security conditions.

Ames Laboratory collaborates with and
benefits from the scientific contributions
made by jointly appointed lowa State Uni-
versity faculty members, students, and
several of the University’s Colleges and
major research centers. The nature of the
research conducted at Ames, the broad
dissemination of the results of this research
via unrestricted publication in national and
international scientific (refereed) journals
and conferences, and the integration with
lowa State University justify the operation of
Ames Laboratory as an open site. Even so,
the site is managed so that neither the
work nor the property is placed at risk.
Ames Laboratory and lowa State University
in cooperation with the Ames Group, DOE-
CH and the Office of Science developed an
innovative program for accomplishing
mission objectives and addressing security
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requirements through a graded approach.

The Laboratorys Cyber Security Pro-
gram has undergone substantial growth
and has made significant progress during
the past few years. Past efforts include
development and operation of a firewall
system with network intrusion detection
capabilities. Access controls are installed on
the Ames Laboratory firewall zone to halt
attacks from external entities identified by
the Ames Laboratory intrusion detection
systems within the firewall zone. Although
systems have matured significantly, present
and future efforts continue with installation,
operation and observation of hardware and
software components.

All foreign visits and assignments are
entered into the DOE Foreign Access Cen-
tral Tracking System (FACTS). Since Ames
Laboratory is exempt from indices checks,
all foreign visitors are allowed on site as
soon as their visit is approved locally, except
when hosted by the few Ames Laboratory
staff that hold security clearances (spon-
sored by other Laboratories). Many of the
foreign visitors and nationals on assignment
participate in the research that is fully dis-
closed through the publication process.
Foreign travel is managed and approved via
DOES Foreign Travel Management System
(FTMS). This system allows for proper
approvals and naotifications to the respon-
sible program office, security, counterintelli-
gence and various other offices involved in
foreign travel. The Chicago Office of Coun-
terintelligence handles all briefings and
debriefings for both foreign visits and
assignments and foreign travel.

For collaborative research with indus-
trial partner(s) or non-federal work for
others (WFO), care is taken during the
entire process, from proposal stage to
obtaining final approval to perform the
work, to make sure that the work not only
contributes to the missions of the DOE

through its funded research programs, but
0 000
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that the investment made by DOE for
research is being used to further national
goals while maintaining the nations science
base. One of these goals is to further US
industry/laboratory partnerships through
various technology transfer mechanisms.
When a foreign national forms the basis of
the original concept of the technique for
the CRADA or WFO request, that foreign
national will be the Principal Investigator on
the agreement unless prohibited under the
Export Control Regulations. Export Control
licenses will be requested from the Depart-
ment of Commerce when required. Princi-
pal Investigators, as well as their research
staffs, are instructed on the importance of
protecting proprietary or partner confiden-
tial data, CRADA data and potential intellec-
tual property when performing research
under CRADA and WFO agreements, and
while hosting visiting foreign nationals.

Contract Administration

The goal of Contract Administration at
the Ames Laboratory is to interpret and
administer the prime contract between the
U.S. Department of Energy and the Con-
tractor, lowa State University. The primary
champions in this endeavor are the Labora-
tory Director and the Chief Operations
Officer. The Ames Laboratory Oversight
Committee featuring major individuals in
the Contractors system is the primary
means of monitoring contract administra-
tion at the Laboratory.

The Chief Operations Officer has at his
disposal the primary functionaries who
have as a large part of their job descriptions
the administration of the contract. This
includes the Purchasing and Property Man-
agement, Accounting, Budget, Information
Services, Human Resources, and the Facili-
ties and Engineering Services Offices, who
have as a primary mission the performance
of their assigned tasks within the con-
straints of the contract. The allowability of



costs are constantly questioned and satis-
fied as a routine part of their mission.

The Director has other key elements
reporting directly to him that have principal
missions of support and conformance to
the prime contract. Such elements include
Environmental Safety, Health and Assurance
(through the Deputy Director), Public Af-
fairs, Internal Audit, and Industrial Out-
reach. The Manager, Office of Industrial
Outreach and Technology Administration is
primarily responsible for collecting data
regarding the contracts ordained perfor-
mance measures (Appendix B of the con-
tract) and self assessment agreements.

Finally the Ames Laboratory Oversight
Committee has as its standing members the
Vice Provost, the Vice President for Business
and Finance, several faculty members from
the university and the staff positions of
Facility Management and Environmental
Safety and Health. Their mission is to moni-
tor the contract through periodic meetings
and probing queries.

All of these groups converge during
the negotiations for the contract three to
five years apart. Their mission then be-
comes the creation of a contract that is fair
to all entities, especially, the U.S. taxpayer.
In short, contract administration is an ongo-
ing primary mission of the Laboratory and
the Contractor.

Performance-based Management

Under the terms of the contract be-
tween ISU and DOE, the parties agreed to
utilize a performance-based management
system for laboratory oversight, and ISU, as
the contractor, is required to annually pro-
vide a written assessment of the
Contractors and Laboratory’s performance.
A semi-annual and annual report are sub-
mitted to DOE as required under the Con-
tract.

Budget, Finance and Resource

The number one goal of the Labora-
tory in dealing with financial resources is to
provide to users the necessary information
which will aid them in the decision making
process. Because information flow in fi-
nance is a two way street, the processes
and systems are constantly reviewed to
enhance the data flow in both directions.
The Laboratory strives to receive and pro-
vide financial data in a timely and accurate
manner. Training is necessary to enable
participants in the financial process to
develop and utilize the data correctly.

Top Laboratory management is com-
mitted to active participation in the financial
process. One of the steps taken to insure
requested resources match the work pro-
posed is a review and analysis of research
proposal budgets. On-going reviews of
indirect cost pools and corresponding
budgets along with approval of all changes
in those budgets also occur.

The Laboratory is committed to shifting
an ever increasing number of processes and
systems onto the computer. Given the size
of the Laboratory and its resources, this
task is a constant balancing act between
the centralized financial functions and
decentralized tasks. The Laboratory periodi-
cally reviews its processes, and where
possible, computerizes what it can. Further,
where data is developed in paper form,
routed for approval, and submitted for data
entry, the Laboratory is working on acquir-
ing or developing systems to allow the
requester of the action to input the data
directly into the computer for subsequent
electronic routing, approval and processing.

One recent project in computerizing
Laboratory processes is the conversion of
the Laboratory’s payroll system from a
legacy system to a third party package that
was already being used to budget for
Laboratory personnel costs. Conversion
allowed for the reduction in maintenance
efforts required to keep the legacy system
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operational and it allowed for better report-
ing and quering capabilities. Use of the
third party software was also extended to
include employee benefit details which are
not currently accessible from the legacy
system.

The Laboratory continues to work on
developing electronic forms that utilize the
electronic authorization and routing soft-
ware previously developed for the Absence
Request System.

Data transfer mechanisms and linked
files are being utilized to reduce the
amount of data entry required in various
processes. The Laboratory is slowly trying
to encourage standardization of hardware
and software to reduce system develop-
ment and maintenance costs. Reduction of
redundant databases is a constant emphasis
that requires a better understanding of
where data is stored, who uses it, when its
updated, and for what it is used.

Further automation of budget pro-
cesses is an ongoing effort, which requires
constant communication between DOE and
Laboratory management. Where possible,
data is developed and transferred into
appropriate models and databases. Stan-
dardization of formats by DOE would
greatly enhance this effort.

One major new initative that the Labo-
ratory will be working on in the future is
the new DOE I-MANAGE project. This new
initiate will create a new reporting format
and will tie the budget formulation process
and the budget execution process together
into one system. DOE-HQ and one or two
field sites are in the process of installing this
system and will serve as beta sites for the
software. DOE has set milestones for the
entire complex to be converted to the new
system in two to three years.

Another major project may involve the
migration of existing systems off the
HP3000. Last fall Hewlett Packard an-
nounced the termination of support for the
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HP3000 line in 2006. The Information
Systems group, along with other functional
offices are examining alternatives for future
IT directions. This review has just begun
and presently there are no findings to
report.

As the Laboratory moves toward a
more automated environment, a number of
challenges exist. Services such as email,
electronic forms, etc., imply that each em-
ployee has access to electronic media. This
currently is not the case. Further, with the
proliferation of third party software pack-
ages, getting all the packages, and ver-
sions, to work together is a constant chal-
lenge. Hardware and software upgrades
are expensive to acquire and install. Pro-
gram development, as well as program
acquisition, is also expensive and requires
constant maintenance. Additional costs are
incurred just trying to maintain processes
and systems that meet DOE requirements.
Differences within DOE as to how resources
are requested and reported create addi-
tional strain on existing systems.

The Laboratory has accepted these
challenges and feels that by the wise appli-
cation of existing resources, working with
DOE, and sharing with other laboratories, it
can achieve its goals and provide the finan-
cial processes and systems that will be
needed in the future.

Property Management

The Procurement Office is responsible
for the effective management of personal
property at the Laboratory. Included in this
responsibility is:

* The identification and tagging of
non-expendable property;

» Control of sensitive property;

* Conducting a capital and account-
able equipment inventory biennially;

* Preparing loan agreements for vari-
ous equipment items and follow-up;
and



* Aiding in the identification and
reporting, transfer or sale of excess
property to DOE.

Procedures for the above responsibili-
ties are outlined in the Ames Laboratory
Property Services Policy and Procedures
Manual.

Work for Others

The Ames Laboratory engages in a
broad range of research collaborations with
a broad range of partners. Within that
range, projects are undertaken when a
proposed project: requires Laboratory
personnel; is related to and supportive of
the Laboratorys DOE mission; does not
conflict with or interfere with the achieve-
ment of DOE programmatic requirements;
does not compete directly with capabilities
available in the domestic private sector;
does not create a potential future burden
on DOE resources; and complies with other
Work For Others guidelines.

The Laboratory plans and conducts this
work to accomplish R&D goals that may be
otherwise unattainable, to increase the
number of technologies transferred from
the Laboratory to the marketplace, and to
maintain core competencies that enhance
the Laboratorys science and technology
base. Some of the projects undertaken over
the last year involved DOE contractors,
while others involved other (non-DOE)
federal agencies or non-federal partners.

Other Federal Agencies & Sister Labs
Reimbursable work for DOE contrac-
tors includes projects with: Oak Ridge
National Laboratory on sensor networks,
and the broader DOE research community,
for whom the Ames Laboratorys Material
Preparation Center (see “User Facilities”
section) prepares samples of ultra-high
purity or novel alloys for researchers at
various facilities. As in the past, the

Laboratory’s work for other DOE contractors
tends to consist of relatively short term, low
volume, low budget projects that call upon
science and technology capabilities at Ames
that are well-documented within the R&D
community.

Ames Laboratory reimbursable work for
non-DOE federal sponsors includes projects
with:

* National Institutes of Health (NIH), to
develop a novel DNA sequencing
technique and technology;

* Environmental Protection Agency
(EPA) to utilize Laboratory-developed
capillary electrophoresis interfaced
with on-line, low temperature laser
excited fluorescence technology for
the detection of DNA adducts in
treated mice.

* National Institute of Justice to de-
velop a Midwest Forensics Research
Center (MFRC); and

* Department of Defense (DoD) on
structural amorphous auminum
alloys for aircraft components.

As in the case of the Laboratory’s work
for DOE contractors, these projects call
upon science and technology capabilities
that are well-documented within the
nations R&D community, although this class
of project tends to be of slightly longer
duration, somewhat larger budget, and
relatively infrequent occurrence.

Currently, as in the past, the
Laboratory’s most steady Work For Others
activities tend to originate with DOE con-
tractors who have “first hand” knowledge
of the Laboratory’s science and technology
capabilities. Several somewhat larger Work
For Others projects (for non-DOE federal
sponsors) have developed over the past few
years as those agencies have undertaken
projects in technology areas where the
Laboratory has established a history of
innovation and capability.
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As a result of the events of September
11th, and the continued threat to national
security, the need for new technologies,
instruments and methods to deter terrorism
and to assist in post terrorist attacts has
been brought to the forefront of National
concern. Ames had been developing over
the past several years, research with foren-
sic scientists and with national, regional,
state and local law enforcement. In addi-
tion, the Laboratory has developed new
technologies that have potential use in
human health and safety research. In part,
as a result of these collaborations, begin-
ning in FY2002, and hopefully into the
outyears, it is anticipated that WFO with
other federal agencies will show a major
increase at Ames Laboratory. On-going
communication and coordination with
DOE-CH and Headquarters on the impact
of this increase in WFO on the Laboratory is
continuing.

Non-Federal Entitites

WFO - non-federal activities continues
at approximately 5-7 ongoing projects per
year. These projects are typically in the
range of $15,000 - $400,000 in total and
are normally less than 3 years in duration.
The Laboratory also anticipates that the
recent increase in non-federal partners’
inquiries concerning Work For Others op-
portunities will continue.

User Facilities

The Materials Preparation Center
(MPC), a DOE User Facility, has responded
to over 3540 requests for specialized mate-
rials preparation and characterization ser-
vices during its twenty years of operation.
Designated a DOE User Facility in 1981, the
Center provides a variety of high purity
metals, alloys, and metallic compounds
including pure actinide metals, rare earth
elements, single crystals, hydrogen storage

and magnetic refrigeration alloys, atomized
powders, and custom alloy preparations.
Characterization services include metallog-
raphy, inorganic analytical analysis, Auger
microscopy, SEM/TEM, with X-ray, thermal,
and magnetic characterization services.

External sales for FY2002 totaled
$505K, a 14.4% decrease over FY2001.
During FY2002, MPC completed 172 or-
ders, a 218.6% decrease over FY2001, with
a breakdown of 9.9% to federal laborato-
ries, 26.7% to academic institutions, 41.9%
to industry, and 21.5% to foreign universi-
ties and institutes. This sales revenue de-
crease is typically attributed to overall
downturn in the US economy with U.S.
industries showing the largest decrease in
activity. Slight increases were realized in
work performed for foreign institutes and
U.S. universities.

During FY2002, the MPC supplied a
variety of specialized material products to
113 different clients at 87 academia, na-
tional and industrial laboratories world-
wide. The MPC continued to provide Sn-Ti
alloy to Outokumpu Advanced Supercon-
ductors (formerly Intermagnetics General
Corporation) for the fabrication of Sn-Ti/Nb
superconductors for the Korean K-Star
Tokamack and the Nation High Magnetic
Field Laboratory at Florida State University.
Working with the Jet Propulsion Laboratory
(JPL), MPC continued its" effort related to
the preparation of LaNi, ;Sn . cryocooler
metal hydride sorbent alloy for the Planck
space vehicle. Metal powders were pre-
pared for Howmet Corporation for cold
spray coating research at Sandia National
Laboratory. Two amorphous metal alloy
projects were continued under DARPA
funding in FY 2002, one project with Texas
A&M on Kinetic Energy Penetrators and one
project with the U. S. Air Force Research
Laboratory on Structural Amorphous Alumi-
num alloys for aircraft airframe and engine
components.
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In FY2002, $300K of capital equipment
funding and $854K of operations funding
was provided to the MPC. The Process
Science Initiative (PSI) project received
$300K of the operations funding to support
the PSI program projects. The remaining
operation funding provided the MPC with
the financial resources to maintain, upgrade
and improve equipment and facilities to
develop increased processing and charac-
terization capability. Equipment funding
was used to continue replacement and
repair of older equipment and upgrade
facilities within the MPC and to purchase
additional equipment necessary to continue
revitalization and expansion of processing
and characterization capabilities. Capital
equipment items were purchased during
FY2002 to expand the current melting
capability and improve our magnetic mate-
rials characterization capability. Items
purchased to expand our melting capability
included a Plasma Melting Furnace System
and a TriArc Melting furnace. Additional
funding was needed to complete the instal-
lation of a Low Temperature - High Field
Magnet Module for a new x-ray
diffractometer and a new reciprocating
sample device for one of our magnetom-
eters.

Under the auspices of the MPC the
lowa Companies Assistance Program (ICAP),
a technology outreach program funded by
the State of lowa, was continued during
FY2002. ICAP promotes industrial interac-
tion between Ames Laboratory/ISU and
lowa’s Manufacturers and businesses by
providing access to the technology, facilities
and expertise of ISU and the Ames Labora-
tory. ICAP offers 40 hours of free technical
assistance or technical coaching to solve
specific manufacturing and materials prob-
lems. Funding provided for this program
by the State of lowa was cut by 30% for FY
2003 due to state budget shortfalls in
revenue.

Process Science Initiative

The unique PSI program, established in
FY2000, enables the implementation of one
year short-term projects concerned with the
development of 1) fundamental investiga-
tion of the mechanisms and models for core
materials processing research capabilities of
the MPC through computational process
modeling and process parameter measure-
ments, or 2) synthesis of “high-risk” new
alloys or novel materials. The PSI program
is open to all US researchers regardless of
their affiliation or scientific discipline. Fund-
ing is made available by competitively-
selected proposals. The research is carried
out at the Ames Laboratory utilizing the
Materials Preparation Center and support-
ing Ames Laboratory scientific staff and
students in collaborative scientific research
with the proposal author. The research
results must be non-proprietary in nature
and, moreover, must be made available in
the public domain in the form of scientific
publications. During FY 2002 seven PSI
projects were funded for a total of $269.2K.
The project titles were:

* Processing of Stiochiometric Bulk and
Thin Film Lithium Niobate (Jag Kasichainula,
North Carolina State University)

* Synthesis and Characterization of
New Biocompatible Mesoporous Materials
with Organic Functional Groups and Differ-
ent Particle Morphologies (Victor Lin, lowa
State University)

* Synthesis of Highly Stable Amor-
phous Alloy Powders with High Oxygen
Sensitivity (K. T. Hartwig, Texas A&M)

* Linkage of Gas Atomizer Flow Char-
acterization and Modeling with Atomization
Process Physics (Figliola, Richard, Clemson
University)

* The Role of Nanoscale Interfical
Crystallization on Adhesion and Processing
Semicyrstalline Polymers (Balaji Narasimhan,
lowa State University)
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* Nanoscale Magnetic Materials Pro-
cessing Via Severe Plastic Deformation (J.
Shields, University of Nebraska-Lincoln)

* Development of Plasma Sprayed X-
Al203 coatings (Rodney Trice, Rice Univer-

sity)
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Resource
PROJECTIONS




Divider illustration:
Although a DOE Single-Program Laboratory, research funding at Ames Laboratory
comes from many sources, including DOE, DOD, NIH, NIJ and various industrial

partners.



esource

Projec

Organization
Director
| T.J. Barton*
Education | | Audi . Industrial Outreach & Public Affairs
Coordinator ;tﬁﬂmgunshlgg Deputy Director Tech. Administration and Information
T B. N. Harmon* D. L. Covey S.R. Karsjen

C.P. Hargrave

Environment, Safety,

Safeguards &

Division Director
Science and Technology
D. K. Hoffman*

Administrative Services
and New Initiatives
D. K Hoffman
(Acting)

Applied Mathematics and
Computational Sciences
M. S. Gordon

Materials Chemistry
P.A. Thiel

Chemical and Biological
Sciences
E. S. Yeung

Metal and Ceramic
Sciences
B. Gleeson

Health & Assurance — Security
T. E. Wessels D. P. Baldwin
Division Director
Technical and Administrative Services

M. L. Murphy*
Accounting
J. M. Boot

Budget

1.J. Haugen

Condensed Matter
Physics
B. N. Harmon

Materials Preparation
Center
L. L. Jones

Environmental and
Protection Sciences
D. P. Baldwin

Nondestructive
Evaluation
R. B. Thompson

Interlaboratory Committees

I. E Anderson

Partnership for a New Generation of Vehicles

M. C. Edelson

Strategic Lab Council

D. K. Hoffman

Laboratory Coordinating Council (OIT)

*Member of Executive Council

Engineering Services
T. R. Herrman

Facilities Services
M. E. Grootveld

Human Resources
J.N. Jenison

Information Systems
D. R. Den Adel

Purchasing and Property

Services
J. E. Cummings
(Acting)
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Resource Projections

Laboratory Funding Summary

($in Millions-BA) FY2001 FY2002 FY2003 FY2004 FY2005 FY2006 FY2007
DOE Effort 19.965 23.202 23.218 24.089 23.889 23.889 23.889
Work for Others 1.025 4.086 5.372 6.027 6.247 6.747 6.747
TOTAL OPERATING 20.990 27.288 28.590 30.116 30.136 30.636 30.636
Capital Equipment 2475 2429 2322 4355 2570 2570 2.570
General Plant Projects 0.500 0.730 0.795 0.895 0.830 0.810 0.725
General Purpose Equipment 0.155 -0.076 0.265 0.235 0.530 0.250 0.250
Total Laboratory Funding 24.120 30.371 31.972 35.601 34.066 34.266 34.181
Proposed Construction 0.000 0.000 0.000 0.000 0.000 26.000 0.000
TOTAL PROJECTED FUNDING 24.120 30.371 31.972 35.601 34.066 60.266 34.181

Laboratory Personnel Summary

(Personnel in FTE) FY2001 FY2002 FY2003 FY2004 FY2005 FY2006 FY2007
DIRECT
DOE Effort 180.2 182.3 230.6 229.0 227.1 227.2 226.5
Work for Other than DOE 11.0 13.1 25.1 25.8 25.7 27.2 27.2
TOTAL DIRECT 191.2 195.4 255.7 254.8 252.8 254.4 253.7
TOTAL INDIRECT 97.4 95.1 107.8 109.8 109.8 109.8 110.8
TOTAL PERSONNEL 288.6 290.5 363.5 364.6 362.6 364.2 364.5
e 000
° 66 °




Funding By Secretarial Officer

($ in Millions-BA) FY2001 FY2002 FY2003 FY2004 FY2005 FY2006 FY2007

Assistant Secretary for Energy Efficiency and Renewable Energy-EE

Total Operating 0.365 0.355 0.290 0.290 0.290 0.290 0.290
Capital Equipment 0.000 0.000 0.000 0.000 0.000 0.000 0.000
TOTAL -EE 0.365 0.355 0.290 0.290 0.290 0.290 0.290
Total Operating 0.901 0.856 0.000 0.000 0.000 0.000 0.000
Capital Equipment 0.000 0.000 0.000 0.000 0.000 0.000 0.000
TOTAL - EM 0.901 0.856 0.000 0.000 0.000 0.000 0.000
Total Operating 0.515 0.610 0.600 0.640 0.640 0.640 0.640
Capital Equipment 0.000 0.000 0.040 0.045 0.045 0.045 0.045
TOTAL - FE 0.515 0.610 0.640 0.685 0.685 0.685 0.685

Administrator For National Nuclear Security Administration - NA

Total Operating 0.492 0.180 0.670 0.640 0.640 0.640 0.640
Capital Equipment 0.000 0.000 0.000 0.000 0.000 0.000 0.000
TOTAL - NN 0.492 0.180 0.670 0.640 0.640 0.640 0.640
Total Operating 17.877 18.704 18.555 19.669 19.469 19.469 19.469
Capital Equipment 2.925 2.429 2.860 4.476 2.691 2.691 2.691
General Plant Projects (GPP) 0.500 0.730 0.795 0.895 0.830 0.810 0.725

General Purpose Equipment (GPE) 0.155 -0.076 0.265 0.235 0.530 0.250 0.250
TOT. OFFICE OF SCIENCE - SC 21.457 21.787 22.475 25.275 23.520 23.220 23.135

Proposed Construction 0.000 0.000 0.000 0.000 0.000 26.000 0.000
TOTAL PROJECTED - SC 21.457 21.787 22.475 25.275 23.520 49.220 23.135

Office of Security and Emergency Operations - SO

Total Operating 0.110 0.000 0.000 0.000 0.000 0.000 0.000
Capital Equipment 0.000 0.000 0.000 0.000 0.000 0.000 0.000
TOTAL - SO 0.110 0.000 0.000 0.000 0.000 0.000 0.000
Other DOE Facilities (Net Reimbursable DOE W ork)

Total Operating -0.295 2.497 3.103 2.850 2.850 2.850 2.850
Capital Equipment -0.450 0.000 -0.578 -0.166 -0.166 -0.166 -0.166
TOT. OTHER DOE FACILITIES -0.745 2.497 2.525 2.684 2.684 2.684 2.684
TOTAL DOE 23.095 26.285 26.600 29.574 27.819 27.519 27.434
Reimbursable Work for Others

DOD 0.064 0.077 0.040 0.000 0.000 0.000 0.000
DOC 0.000 0.000 0.040 0.042 0.042 0.042 0.042
DOH&HS -0.008 0.255 0.323 0.483 0.483 0.483 0.483
EPA 0.000 0.097 0.000 0.000 0.000 0.000 0.000
Other Federal Agencies 0.000 2.810 3.780 4.280 4.500 5.000 5.000
Private Industry 0.969 0.847 1.189 1.222 1.222 1.222 1.222
All Other Non-Federal 0.000 0.000 0.000 0.000 0.000 0.000 0.000
TOTAL WORK FOR OTHERS 1.025 4.086 5.372 6.027 6.247 6.747 6.747
Total GPP 0.500 0.730 0.795 0.895 0.830 0.810 0.725
Total GPE 0.155 -0.076 0.265 0.235 0.530 0.250 0.250
TOTAL LABORATORY 24.120 30.371 31.972 35.601 34.066 34.266 34.181
Proposed Construction 0.000 0.000 0.000 0.000 0.000 26.000 0.000
TOTAL PROJECTED FUNDING 24.120 30.371 31.972 35.601 34.066 60.266 34.181
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Personnel By Secretarial Officer

Full Time Equivalents (FTE) FY2001 FY2002 FY2003 FY2004 FY2005 FY2006 FY2007

TOTAL DIRECT

Assistant Secretary for Energy Efficiency and Renewable Energy - EE
1.2 2.6 1.8 1.8 1.8 1.8 1.8

Assistant Secretary for Environmental Management - EM

TOTAL DIRECT 5.5 4.2 0.0 0.0 0.0 0.0 0.0
Assistant Secretary for Fossil Energy - FE
TOTAL DIRECT 4.3 4.7 6.1 6.1 6.1 6.1 6.1

Administrator For National Nuclear Security Administration - NA
TOTAL DIRECT 3.6 34 4.3 4.2 4.2 4.2 4.2

Office of Science - SC
TOTAL DIRECT 164.8 165.4 181.1 183.2 181.3 181.4 180.7

Office of Security and Emergency Operations - SO
TOTAL DIRECT 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Other DOE Facilites
TOTAL DIRECT 0.8 2.0 37.3 33.7 33.7 33.7 33.7

Reimbursable Work for Other Federal Agencies-40
TOTAL DIRECT 3.7 4.5 17.3 18.7 18.6 20.1 201

Private Industry
TOTAL DIRECT 7.3 8.6 7.8 7.1 7.1 7.1 7.1

All Other Non-Federal

TOTAL DIRECT 0.0 0.0 0.0 0.0 0.0 0.0 0.0
TOTAL DIRECT 191.2 195.4 255.7 254.8 252.8 254.4  253.7
TOTAL INDIRECT 97.4 95.1 107.8 109.8 109.8 109.8 110.8
TOTAL LAB PERSONNEL 288.6 290.5 363.5 364.6 362.6 364.2 364.5
e0 o000
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Assistant Secretary for Energy Efficiency and Renewable Energy - EE

TRANSPORTATION SECTOR - EE
($ in Millions - BA) FY2001 FY2002 FY2003 FY2004 FY2005 FY2006 FY2007
Total Operating 0.365 0.355 0.290 0.290 0.290 0.290 0.290
Capital Equipment 0.000 0.000 0.000 0.000 0.000 0.000 0.000
TOTAL - EE 0.365 0.355 0.290 0.290 0.290 0.290 0.290

DIRECT PERSONNEL (FTE) 1.2 2.6 1.8 1.8 1.8 1.8 1.8|

Assistant Secretary for Environmental Management - EM

DEFENSE ENVIRONMENTAL RESTORATION AND WASTE MANAGEMENT - EW
($ in Millions - BA) FY2001 FY2002 FY2003 FY2004 FY2005 FY2006 FY2007
Total Operating 0.901 0.856 0.000 0.000 0.000 0.000 0.000
Capital Equipment 0.000 0.000 0.000 0.000 0.000 0.000 0.000
TOTAL - EW 0.901 0.856 0.000 0.000 0.000 0.000 0.000

DIRECT PERSONNEL (FTE) 4.7 4.2 0.0 0.0 0.0 0.0 0.0|

NON-DEFENSE ENVIRONMENTAL RESTORATION AND WASTE MANAGEMENT - EX
($ in Millions - BA) FY2001 FY2002 FY2003 FY2004 FY2005 FY2006 FY2007
Total Operating 0.000 0.000 0.000 0.000 0.000 0.000 0.000
Capital Equipment 0.000 0.000 0.000 0.000 0.000 0.000 0.000
TOTAL - EX 0.000 0.000 0.000 0.000 0.000 0.000 0.000

DIRECT PERSONNEL (FTE) 0.8 0.0 0.0 0.0 0.0 0.0 0.0|

Assistant Secretary for Fossil Energy - FE

COAL AND POWER SYSTEMS - AA
($ in Millions - BA) FY2001 FY2002 FY2003 FY2004 FY2005 FY2006 FY2007
Total Operating 0.515 0.610 0.600 0.640 0.640 0.640 0.640
Capital Equipment 0.000 0.000 0.040 0.045 0.045 0.045 0.045
TOTAL - AA 0.515 0.610 0.640 0.685 0.685 0.685 0.685

DIRECT PERSONNEL (FTE) 4.3 4.7 6.1 6.1 6.1 6.1 6.1|

Administrator for National Nuclear Security Administration - NA

NONPROLIFERATION AND NATIONAL SECURITY PROGRAM DIRECTION - NN
($ in Millions - BA) FY2001 FY2002 FY2003 FY2004 FY2005 FY2006 FY2007
Total Operating 0.492 0.180 0.670 0.640 0.640 0.640 0.640
Capital Equipment 0.000 0.000 0.000 0.000 0.000 0.000 0.000
TOTAL - NN 0.492 0.180 0.670 0.640 0.640 0.640 0.640

DIRECT PERSONNEL (FTE) 3.6 3.4 4.3 4.2 4.2 4.2 4.2|
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Office Of Science - SC

FIELD SECURITY - FS
($in Millions - BA) FY2001 FY2002 FY2003 FY2004 FY2005 FY2006 FY2007
Total Operating 0.264 0.397 0444 0429 0.429 0.429 0.429
Capital Equipment 0.000 0.000 0.000 0.000 0.000 0.000 0.000
TOTAL - FS 0.264 0.397 0.444 0.429 0.429 0.429 0.429
TOTAL DIRECT 3.2 3.8 4.2 4.2 4.2 4.2 4.2
BASIC ENERGY SCIENCES - KC
($ in Millions - BA) FY2001 FY2002 FY2003 FY2004 FY2005 FY2006 FY2007
Total Operating 14.874 15.365 15.209 16.165 16.165 16.165 16.165
Capital Equipment 2450 2.358 2.385 4.071 2286 2.286 2.286
General Plant Projects 0.500 0.730 0.795 0.895 0.830 0.810 0.725
General Purpose Equipment 0.155 -0.076 0.265 0.235 0.530 0.250 0.250
TOTAL - KC 17.979 18.377 18.654 21.366 19.811 19.511 19.426
Proposed Construction 0.000 0.000 0.000 0.000 0.000 26.000 0.000
TOTAL PROJECTED BES 17.979 18.377 18.654 21.366 19.811 45.511 19.426
DIRECT PERSONNEL (FTE) 1389 1358 1489 1514 151.7 151.8 151.1
COMPUTATIONAL AND TECHNOLOGY RESEARCH - KJ
($ in Millions - BA) FY2001 FY2002 FY2003 FY2004 FY2005 FY2006 FY2007
Total Operating 1.843 2112 2267 2.395 2195 2195 2.195
Capital Equipment 0.305 0.071 0.375 0.405 0.405 0.405 0.405
TOTAL - KJ 2.148 2183 2.642 2800 2.600 2.600 2.600
DIRECT PERSONNEL (FTE) 15.9 17.3 23.0 22.6 20.4 20.4 20.4
BIOLOGICAL AND ENVIRONMENTAL RESEARCH - KP
($in Millions - BA) FY2001 FY2002 FY2003 FY2004 FY2005 FY2006 FY2007
Total Operating 0.896 0.830 0.635 0.680 0.680 0.680 0.680
Capital Equipment 0.170 0.000 0.100 0.000 0.000 0.000 0.000
TOTAL - KP 1.066 0830 0.735 0.680 0.680 0.680 0.680
DIRECT PERSONNEL (FTE) 6.8 8.5 5.0 5.0 5.0 5.0 5.0
0 000
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Office of Security and Emergency Operations - SO

NUCLEAR SAFEGUARDS AND SECURITY - GD
($ in Millions - BA) FY2001 FY2002 FY2003 FY2004 FY2005 FY2006 FY2007
Total Operating 0.110 0.000 0.000 0.000 0.000 0.000 0.000
Capital Equipment 0.000 0.000 0.000 0.000 0.000 0.000 0.000
TOTAL - GD 0.110 0.000 0.000 0.000 0.000 0.000 0.000
DIRECT PERSONNEL (FTE) 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Subcontracting and Procurement

($ In Millions-Obligated)

Subcontracting and Procurement from:
Universities

All Others

Transfers to other DOE Facilities

Total External Subcontracts and Procurement

FY2001 FY2002 FY2003

0.50 0.70 0.50
4.10 5.28 4.50
0.00 0.65 0.00
4.60 6.63 5.00

Small and Disadvantaged Business Procurement

($in Millions - BA)

FY2001 FY2002

Procurement from S&DB 2.6 3.5
Percent of Annual Procurement 65.0 65.4
Show total dollars obligated within each fiscal yr 2.5 5.800
Experimenters at User Facilities, 2001
Number of Number of Percentage of
Experimenters Organizations Use
Laboratory 2 2 2%
Other DOE Laboratories 13 7 7%
U.S. Universities 33 25 24%
U.S. Industry 46 40 38%
International 32 30 29%
Total 126 104
Laboratory Directed Funding
($in Millions - BA) FY2001 FY2002 FY2003 FY2004 FY2005 FY2006 FY2007
Total 0.017 0.000 0.200 0.200 0.200 0.200 0.200
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Appendix




Divider illustration:

Ames Laboratory scientists created the second-hardest bulk substance after diamond.
Nicknamed BAM, the substance could be used in cutting and machining applica-
tions, such as on the surface of a grinding wheel.



Appen

Updates to the Ames Laboratory Strategic Facilities Plan (Issued 10/30/2000)
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Laboratory: Ames Laboratory
Space Space
Project/Activity Added+ Remowed

REAL PROPERTY MAINTENANCE*
(% of RPV)

GPP: Major projects planned***

Upgrade HVAC/Fume Hood System, Spedding Hall
Fume Hood Upgrade, Wilhelm Hall

Upgrade Electrical Senice, Metals Development Bldg.
Low Lewel Waste Handling Facility Relocation 9000++
Upgrade Spedding Elevator

Upgrade HVAC, Front Section, Metals Dev. Bldg
Upgrade HVAC System, Spedding Hall

Records Holding Area

Upgrade Handicapped Access

Upgrade Freight Elevator, Metals Dewvelopment Bldg.
Install Fire Sprinklers, Main. Shop Building

Misc. Small Projects/Systematic Space Modernization

Total GPP

GPE
General GPE Needs

Total GPE

INFRASTRUCTURE LINE ITEM CONSTRUCTION (SLI)***:
Emerging Technologies Building 50000]15000++
Total Line Items

Total GPP/GPE/GPF:

DOE Direct Funded Excess Facilities Clean-up and Disposition****
Non or slightly contaminated: list any projects**
Wilhelm Hall Remediation++++
Subtotal for Non-or slightly contaminated
All other contaminated: list any projects***
Subtotal for all other contaminated
Total Excess Facilities

Third Party Funding
List any planned projects** | | |
Total Third Party

* These columns consistent with actual FY 2002 budget and the Presidents FY 2003 budget as well as with
information provided in response to the FY 2004 Field Budget Call.
** Indirect funded
*** See project descriptions in attached list.
**** Include all contaminated facilties not transferred to EM
+ provide where applicable
++ Facility vacated is not in FIMS inventory but is maintained by Ames Laboratory as part of Benefical Occupancy
arrangement with lowa State University
+++ Reduction in rented space. New building will allow consolidation of research activities currently in rented space
as well as space to accommodate emerging programs
++++ Project will not result in building being removed from inventory but will allow unrestricted use of the building
for ongoing research activity

6 000
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« Modernization Needs >

TEC | 2002* | 2003* @ 2004 @ 2005 @ 2006 | 2007 | 2008 | 2009 & 2010 @ 2011 @ 2012 @ 2013

0.6 0.7 0.8 0.8 0.8 0.9 0.9 1.0 1.1 11 11 1.2

0.9 1.0 1.0 1.0 1.0 1.0 1.0 0.9 0.9 0.9 0.9 0.9

0.2 0.2

0.6 0.3 0.3

0.2 0.2

0.3 0.0 0.3

0.2 0.2

0.4 0.4

1.8 0.3 0.8 0.6

0.2 0.2

0.2 0.2

0.2 0.2

0.1 0.1

0.3 0.6 0.8 0.8 0.8 0.8 0.8

0.5 0.5 1.2 0.8 0.8 0.7 0.7 0.8 0.8 0.8 0.8 0.8

0.2 0.2 0.2 0.2 0.2 0.2 0.2 0.2 0.2 0.2 0.2 0.2

0.2 0.2 0.2 0.2 0.2 0.2 0.2 0.2 0.2 0.2 0.2 0.2

26.0 26.0

0.0 0.0 0.0 0.0 26.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

[ 07 0.7 1.4 1.0 27.0f 0.9 0.9 1.0 1.0 1.0 1.0 1.0

0.5 0.7 0.8 0.9

0.5 0.7 0.8 0.9

0 0.0 0.0 0.5 0.7 0.8 0.9 0 0 0 0 0

0 0 0 0 0 0 0 0 0 0 0 0
eeo0ooe
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This report was prepared as an account of work sponsored by an agency of the
United States Government. Neither the United States Government, nor any agency
therof, nor any of their employees makes any warranty, expressed or implied, or assumes
any legal liability or responsibility for the accuracy, completeness, or usefulness of any
information, apparatus, product, or process disclosed, or represents that its use would not
infringe privately owned rights. Reference herein to any specific commercial product,
process, or service by tradename, trademark, or manufacturer does not necessarily consti-
tute or imply its endorsement, recommendation or favoring by the United States Govern-
ment or any agency thereof. The views and opinions expressed herein do not necessarily
state or reflect those of the United States Government or any agency thereof.

This work was performed at Ames Laboratory, lowa State University for the United
States Department of Energy under Contract W-7405-ENG-82.
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