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The images on the front cover represent science and technology at the DOE national laboratories produced
under the LDRD Program that support the Department of Energy and Department of Homeland Security’s major
missions. The images, in order, include: an 1) ultrasonic macro-blade cutting device used for sampling and
analyzing the building blocks of the solar system to determine the particles’” makeup, 2) a modeling capability
from quantum computers that illustrates the electron density in the electrostatic electron-confinement
chamber; 3) porous wall hollow glass microspheres used as a solid-state storage medium for storage and release
of tritium; 4) titania functionalized graphene sheets that significantly improve the performance of lithium ion
batteries; and 5) a dual-use biochip that offers physicians the ability to quickly diagnose diseases and also gives
counterterrorism officials a new tool to find the origin of a biological weapon.

Formally, this report responds to the Conference Report (H.R. Report No. 106-988) accompanying the Fiscal Year (FY) 2001 Energy and
Water Development Appropriations Act, which requested the DOE Chief Financial Officer “develop and execute a financial accounting
report of LDRD expenditures by laboratory and weapons production plant.” It also responds to the National Defense Authorization Act for
Fiscal Year 1997 (Public Law 104-201), which requires submission each year of “a report on the funds expended during the preceding
fiscal year on [LDRD] activities [...] to permit an assessment of the extent to which such activities support the national security mission of
the Department of Energy.” Further, this report addresses the requirement in the Conference Report (H.R. Report No. 107-258)
accompanying the FY 2002 Energy and Water Development Appropriations Act, which requests the Secretary of Energy include in the
annual report to Congress on LDRD expenditures “an affirmation that all LDRD activities derived from funds of other agencies have been
conducted in a manner that support science and technology development that benefits the programs of the sponsoring agencies and is
consistent with the Appropriations Acts that provided funds to those agencies.”

For the purposes of this document, Laboratory Directed Research and Development refers to “research and development work of a
creative and innovative nature which [...] is selected by the director of a laboratory for the purpose of maintaining the vitality of the
laboratory in defense-related scientific disciplines” [National Defense Authorization Act for Fiscal Year (FY) 1991 (Public Law (P.L.) 101-
510)].
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Secretarial Affirmation

On behalf of the Department of Energy, | am pleased to present the Fiscal Year
2010 Laboratory Directed Research and Development (LDRD) Report to Congress.
The Department’s national laboratories execute long-term national missions and
develop unique scientific and technical capabilities beyond the scope of academic
and industrial institutions. Further, the laboratories develop and sustain scientific
and technical capabilities that the Federal Government deems critical and desires
assured access. The LDRD Program provides the laboratories with the
opportunity and flexibility to establish and maintain an environment that
encourages and supports creativity and innovation, and contributes to their long-
term viability. LDRD is indispensable to the Department because it enables the
laboratories to position themselves to advance our national security mission and
respond to our Nation’s future research needs.

Based on the information and acknowledgments provided to the Department and its contractors by other
Federal agencies that are funding LDRD activities in fiscal year 2010, | affirm that all LDRD activities derived from
funds of other Federal agencies (1) have been conducted in a manner supporting scientific and technical
development that benefits the programs of the sponsoring agencies, and (2) is consistent with the
appropriations acts that provided funds to those agencies.

Skrrz Zui

Steven Chu

Secretary of Energy
December 22, 2010
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Introduction

The Atomic Energy Act (AEA) of 1954, as amended (42 U.S.C. 2011 et seq., in Section 31), directs the Department
of Energy (DOE)/National Nuclear Security Administration (NNSA) to ensure the continued conduct of research
and development (R&D) and to assist in the acquisition of an ever-expanding body of theoretical and practical
knowledge in the fields of energy, its production, uses, handling, and effects. This mission, initially the
responsibility of the Atomic Energy Commission (AEC), then that of the Energy Research and Development
Administration (ERDA) and subsequently DOE, has been and continues to be carried out to a significant extent in
government-owned facilities.

The AEC recognized that, in order to maintain the laboratories’ intellectual vitality, their ability to respond
immediately to developments at the cutting edge of science and technology, and their ability to retain the best
scientific, technological, and managerial talent, a certain amount of work must be left to the laboratories’
discretion. Thus, from its inception, the AEC and its successor agencies made allowable certain amounts of
research derived from the ideas of the national laboratory researchers themselves.

In 1985, and in response to the recommendations of prestigious national panels and commissions, the
Department established the Exploratory Research and Development Program (ER&D) to formalize the practice
of providing its national laboratories with the means in which to conduct laboratory initiated R&D." Six years
later, DOE renamed the program Laboratory Directed Research and Development (LDRD) and formally
established it at the DOE national laboratories. Today, the LDRD Program at the DOE national laboratories and
analogous programs at the Department’s nuclear weapons production plants (i.e., Plant Directed Research and
Development, or PDRD) and Nevada National Security Site (NNSS) (i.e., Site Directed Research and Development,
or SDRD) are active components of DOE mission to promote scientific and technical (S&T) innovation that
advances the economic, energy, and national security of the United States (U.S.).?

All LDRD activities conducted at the DOE national laboratories are governed by a standard DOE policy (DOE
Order 413.2B, Laboratory Directed Research and Development), which provides guidance to ensure effective
management and oversight of the LDRD Program, while at the same time supporting the laboratories’ statutory
authority to pursue innovative, self-selected projects in support of the DOE mission. DOE’s LDRD policy is
consistent with the Department’s management practices for all R&D activities in that it includes annual planning
and reporting requirements, as well as program and peer reviews to ensure the investments reflect highly
innovative and the highest quality research projects. In addition, DOE concurs with each proposed LDRD project
before a laboratory commences work on it to ensure the project complies with Departmental policy. The
remainder of this report formally responds to the LDRD Program financial reporting requirements required by
law (see Appendix 1 for the list).

! See, among others, the Report of the White House Science Council, Office of Science and Technology Policy, Executive
Office of the President, Washington, DC, May 1983; and Guidelines, Energy Research Advisory Board, December 1985.

? PDRD programs at DOE’s Kansas City, Y-12, Pantex, and Savannah River Plants are consistent with the statutory
authorizations found in Section 310 of the FY 2001 Energy and Water Development Appropriations Act (P.L. 106-377) and
Section 3156 of the FY 2001 Floyd D. Spence National Defense Authorization Act (P.L. 106-398). The NNSS’s SDRD program
is consistent with the statutory authorizations found in Section 310 of the FY 2002 Energy and Water Development
Appropriations Act, 2002 (P.L. 107-66).
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FY 2010 LDRD Financial Reporting

In accordance with Section 308 of Division C of the Omnibus Appropriations Act, 2009 (Public Law 111-8), the
maximum funding level established for LDRD must not exceed eight percent of a laboratory’s total operating and
capital equipment budget, including non-DOE funded work, for the year. LDRD is a cost of doing business that is
accumulated through a percentage of the overhead rate charged by a laboratory; this is based on the premise
that LDRD is a cost for keeping the laboratories vibrant, cutting edge and creative in ideas and new fields, and
thereby benefits all programs doing work at a healthy laboratory. LDRD is considered an allowable cost in
accordance with the terms of the laboratory management and operating contracts and is identified in the
laboratories’ accounting systems. Table 1 includes the FY 2010 end-of-year information.

Table 1. FY 2010 Overall Laboratory Costs and LDRD Costs at DOE Laboratories

# of LDRD Total LDRD LDRD as a % of
LDRD Certified Costs | Certified Cost Base Certified Cost
Laboratory Projects ($M) (sm)? Base
Argonne National 124 28.5 629.3 4.53%
Lab
Brookhaven 0
National Lab 51 11.3 485.9 2.33%
Idaho National Lab 108 28.6 1,059.8 2.70%
Lawrence Berkeley 99 206 686.6 3.00%
National Lab
Lawrence Livermore 147 88.7 1,550.5 5.72%
National Lab
Los Alamos National 269 126.4 2,174.8 5.81%
Lab
National Renewable a4 73 599 3 5 44%
Energy Lab
Oak Ridge National 172 32.2 1,334.0 2.41%
Lab
Pacific Northwest 158 35.8 876.0 4.09%
National Lab
Princeton Plasma 0
Physics Lab 16 1.8 85.0 2.12%
Sandia National Labs 432 152.7 2,259.0 6.76%
Savannah River 0
National Lab 32 4.0 132.8 3.01%
SLAC National 0
Accelerator Lab 10 3.3 256.2 1.29%
Total 1,662 541.2 11,829.2 4.58%

% Recovery Act costs have been excluded from the total certified LDRD Cost Base.
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The total FY 2010 LDRD program cost at the national laboratories was $541 million, which represents
approximately 4.6 percent of total cost base at these laboratories. In analyzing the LDRD spending trends since
FY 2007 across all the national laboratories, there has been modest growth to the LDRD cost base, while the
LDRD spending has remained relatively flat when adjusted for inflation. The overall LDRD percentage spent has
decreased each year since FY 2007 and is well below the maximum 8% during this period.

An analysis of the total FY 2010 LDRD program cost of $541 million was conducted as it relates to funding
received from defense and non-defense sources (including DOE and Work for Others sponsors) and the DHS, as
well as of the applications and contributions to national defense, non-defense, and DHS missions that are
expected to accrue from each LDRD project. As a result of this review, DOE has determined that, of the total
$541 million spent on LDRD at the national laboratories in FY 2010, approximately $337 million was provided by
defense customers, approximately $184 million was provided by non-defense customers, and approximately $20
million was provided by the DHS. Furthermore, under the FY 2010 LDRD program, $380 million supported
projects that are expected to benefit the defense and national security mission areas, $460 million supported
projects that are expected to benefit nondefense customer mission areas, and $190 million supported projects
that are expected to benefit DHS programs. As the numbers indicate, this assessment and expectation is based
on the premise that many of the FY 2010 LDRD projects will ultimately benefit and apply to more than one
national mission area.

LDRD and the Work for Others Program

The Work for Others (WFO) program creates opportunities to leverage non-DOE Federal and non-Federal
resources to accelerate scientific discovery and deploy solutions to the dual benefit of DOE and the sponsoring
entity. WFO plays an important role in the laboratories’ efforts to develop, strengthen, and sustain unique S&T
capabilities deemed critical by the Government and, in many cases, represents a coordinated set of activities
that seek to address large and complex national needs. This leveraging of DOE and WFO activities enables the
laboratories to deliver national solutions in a cost-effective manner.

Congress provided language in the Conference Report accompanying the Energy and Water Development
Appropriations Act, 2002, that requested the Department notify other Federal agencies that a portion of WFO
programs will be used to fund LDRD projects. In addition, with the creation of the Department of Homeland
Security in the FY 2002 Homeland Security Act, Congress enacted analogous requirements that LDRD funding
associated with DHS programs be used to benefit DHS missions. In response to the FY 2002 Conference Report,
the Secretary issued guidance requiring all LDRD laboratories to notify other Federal agencies of LDRD charges
prior to funding work at the laboratories. Specifically, each new and/or revised WFO proposal DOE provides to a
Federal agency must indicate the amount of LDRD charges that will be collected on the project. Furthermore,
the proposal notifies the sponsor that, by providing funding, the agency is acknowledging that LDRD activities
are beneficial to its organization and consistent with the Appropriation Acts that provide funding to it.
Subsequently, each WFO funding acceptance document also includes the LDRD charge estimate
acknowledgement.

In February of 2003, the Secretary of Energy and the Secretary of Homeland Security entered into a
Memorandum of Agreement to implement key provisions of the Homeland Security Act. In addition, the Deputy
Secretary of Energy issued DOE Order 484.1 on Reimbursable Work for the Department of Homeland Security.
The purpose of this latter document was to provide information on the process by which the DHS may place
orders for reimbursable work activities to be performed at the DOE laboratories. Within that Order, there are
provisions for notification of LDRD charges in the cost proposal as well as requirements for acknowledgements
regarding the benefits of LDRD prior to final approval.
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In December of 2003, DOE’s Acting Chief Financial Officer provided other Federal agency Chief Financial Officers
who are customers and sponsors of work at the Department’s laboratories with applicable guidance and policy
documents to explain the Department’s processes. Collectively, the implementation and execution of these
policies provides the basis for the Secretary’s affirmation that the LDRD Program is managed in accordance with
the Congressional requirements cited above.

FY 2010 PDRD and SDRD Programs — Financial Reporting

Plant Directed Research and Development- Fiscal Year Expenditures

Section 308 of Division C of the Omnibus Appropriations Act, 2009 (Public Law 111-8) enabled the Secretary of
Energy to authorize an amount not to exceed four percent for PDRD. Table 2 shows FY 2010 PDRD expenditures
by site.

Table 2. FY 2010 PDRD Expenditures

Plant # of PDRD PDRD Certified Costs Total Plant Certified PDRD as a % of
Projects (SM) Cost Base (SM) Certified Cost Base
Kansas City 46 7.0 546.0 1.29%
Pantex 22 1.9 677.5 .28%
Savannah River 10 1.1 142.1 .76%
Y-12 80 17.6 679.4 2.59%
Total 158 27.6 2,045.0 1.35%

Site Directed Research and Development — Fiscal Year Expenditures

Section 308 of Division C of the Omnibus Appropriations Act, 2009 (Public Law 111-8) enabled the Secretary of
Energy to authorize an amount not to exceed four percent for SDRD. Table 3 shows FY 2010 SDRD program

expenditures.

Table 3. FY 2010 SDRD Expenditures

Site # of SDRD SDRD Certified Costs Total Site Certified Cost SDRD as a % of
Projects (SM) Base (SM) Certified Cost Base
Nevada National
Security Site 43 6.2 364.6 1.70%

Scientific Productivity and Performance

LDRD is the principal mechanism through which the Department’s national laboratories can support the
formulation of new theories, hypotheses, and approaches, build new and enhance existing S&T capabilities, and
identify and develop technology applications with the potential to advance the DOE mission. Over the years,
LDRD Programs and projects have realized major science and technology breakthroughs that have been
reported widely in the scientific community. In addition, they have provided the laboratories with the
opportunity to acquire foundational tools—to include S&T capabilities, as well as people—necessary to ensure
their long-term viability. Summarized below are examples of key performance results of the LDRD Program for
the last several fiscal years.
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Workforce Development

A principal goal of the LDRD Program is to develop a world-class scientific, technical, and engineering workforce
capable of responding to the future needs of the Nation. The LDRD Program, over time, has proven itself to be
instrumental in the laboratories’ ability to attract promising young scientists and engineers, thus providing the
basis for continually refreshing the laboratory research staff, as well as for the education and training of the next
generation of scientists. This includes support for both undergraduate and graduate students working on LDRD
projects, technical staff retention associated with opportunities to retain and hone scientific skills via LDRD, and
a range of university collaborations stimulated via LDRD projects. Furthermore, the LDRD Program plays a
central role in attracting early-career post-doctoral researchers to the laboratories, as shown in Table 3 below.
Post-doctoral appointments offer the single largest source of new scientific and engineering talent for the DOE
laboratories and are therefore essential to maintaining their institutional vitality.

Table 4. Post-Doctoral Researchers Supported by LDRD at the DOE Laboratories in FY 2010

Total Postdoctoral Count
Total # Postdoctoral Total # of Postdoctoral % of Postdoctoral
Researchers at the Researchers Supported by Researchers Supported by
National Laboratories LDRD Funding* LDRD Funding
Total #in FY 2010 3,143 890 28.3%

Publications

Publication in the open literature is an important component of any research and development program,
especially those that involve the more fundamental scientific studies. Because these reports must first pass
through expert reviews by peers in the relevant fields, they are demonstrative of the scientific quality of the
knowledge produced through R&D.? The table below provides aggregate numbers of publications derived from
LDRD activities at the DOE laboratories for fiscal years 2007 through 2009. These statistics demonstrate that
LDRD is producing a high volume of outstanding science in areas for which the government desires future
access.

Table 5. Cumulative Number of Peer-Reviewed Publications Derived from LDRD Projects in Fiscal Years 2007,
2008, and 2009

Total Publication Count
Fiscal Year 2007 2008 2009
Total # Peer Reviewed Publications 1,871 1,973 1,911

Intellectual Property

In 1989, the National Competitiveness Technology Transfer Act (P.L. 99-502) established technology transfer as a
mission of Federal R&D agencies, including the DOE. Since then, DOE has encouraged its national laboratories to
find ways to bring the knowledge, intellectual property, facilities, and capabilities they have developed to the
market place in order to meet public and private needs.

* The number of postdoctoral researchers supported by LDRD in FY 2010 includes postdoctoral researchers at the
DOE/NNSA laboratories that spent 10% or more of their time at a laboratory working on LDRD during the fiscal year.
> There is no standard value for publications across technical fields (e.g., chemists publish numerous short papers,
mathematicians publish less frequently but more in-depth, and geologists publish accounts of field work).
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Over time, the Department has found that LDRD Programs and projects are a productive component in its ability
to advance its technology transfer mission. One example of LDRD’s productivity is the number of invention
disclosures and patents—a useful indicator in measuring technological strength and innovation—that stem from
LDRD projects. The table below illustrates the distribution of patents and invention disclosures for fiscal years

2007-2000.

Table 6. Cumulative Number of Patents Filed/Granted and Invention Disclosures Derived from LDRD Projects in
Fiscal Years 2007, 2008, and 2009

Total Intellectual Property Count
Fiscal Year 2007 2008 2009
Total # Patents 151 130 135
Total # Invention Disclosures 429 348 349
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Appendix 1. Statutory and Report language Related to LDRD

Section 308 of Division C of the Omnibus Appropriations Act, 2009 (Public Law 111-8). LABORATORY
DIRECTED RESEARCH AND DEVELOPMENT. Of the funds made available by the Department of Energy for
activities at government-owned, contractor-operated laboratories funded in this Act or subsequent Energy and
Water Development Appropriations Acts, the Secretary may authorize a specific amount, not to exceed 8
percent of such funds, to be used by such laboratories for laboratory directed research and development:
Provided, That the Secretary may also authorize a specific amount not to exceed 4 percent of such funds, to be
used by the plant manager of a covered nuclear weapons production plant or the manager of the Nevada Site
Office for plant or site directed research and development: Provided further, That notwithstanding Department
of Energy order 413.2A, dated January 8, 2001, beginning in fiscal year 2006 and thereafter, all DOE laboratories
may be eligible for laboratory directed research and development funding.

Section 309 of Division C of the Consolidated Appropriations Act, 2008 (Public Law 110-161). LABORATORY
DIRECTED RESEARCH AND DEVELOPMENT. Of the funds made available by the Department of Energy for activities
at government-owned, contractor-operator operated laboratories funded in this Act or subsequent Energy and
Water Development Appropriations Acts, the Secretary may authorize a specific amount, not to exceed 8 percent
of such funds, to be used by such laboratories for laboratory-directed research and development: Provided,
That the Secretary may also authorize a specific amount not to exceed 4 percent of such funds, to be used by
the plant manager of a covered nuclear weapons production plant or the manager of the Nevada Site Office for
plant or site-directed research and development: Provided further, That notwithstanding Department of Energy
order 413.2A, dated January 8, 2001, beginning in fiscal year 2006 and thereafter, all DOE laboratories may be
eligible for laboratory directed research and development funding.

109" Congress - House of Representatives Conference Report 109-275 (2006). “The conferees are concerned
with the level of overhead charges applied to programs funded in this bill and urge the Department to continue
to work to minimize the overhead burden on all program activities. In order to ensure an equitable allocation of
overhead costs the Secretary should apply overhead charges to LDRD activities consistent with cost accounting
practices applied to program activities that are direct funded. The conference agreement increases the
allowable percentage for LDRD, PDRD and SDRD activities to allow this accounting change without harming the
underlying discretionary research activities. The change in accounting practices should be implemented with no
net reduction in LDRD levels below 6 percent of the funds provided by the Department of Energy to such labs for
national security activities and 2 percent for PDRD and SDRD activities at the appropriate plants and sites.
Within 90 days after the date of enactment of this Act, the Secretary of Energy shall submit a report to the
Committees on Appropriations detailing how the accounting change will be implemented without impacting the
basic research and the change shall be implemented within 180 days of enactment.”

Section 311 of the Energy and Water Development Appropriations Act, 2006 (Public Law 109-103). “Of the
funds made available by the Department of Energy for activities at government-owned, contractor-operator
operated laboratories funded in this Act or subsequent Energy and Water Development Appropriations Acts,
the Secretary may authorize a specific amount, not to exceed 8 percent of such funds, to be used by such
laboratories for laboratory-directed research and development: Provided, That the Secretary may also authorize
a specific amount not to exceed 3 percent of such funds, to be used by the plant manager of a covered nuclear
weapons production plant or the manager of the Nevada Site Office for plant or site-directed research and
development: Provided further, That notwithstanding Department of Energy order 413.2A, dated January 8,
2001, beginning in fiscal year 2006 and thereafter, all DOE laboratories may be eligible for laboratory directed
research and development funding.”
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108" Congress - House of Representatives 108-212 (2004). “The Committee recognizes the value of conducting
discretionary research at DOE’s national laboratories. Such research provides valuable benefits to the
Department and to other Federal agencies, and is crucial to attracting and retaining scientific talent at the
laboratories. However, the Committee continues to have concerns about the financial execution of this
program. One concern centers on the manner in which DOE levies the LDRD ‘““tax” on all DOE and Work for
Other programs, and then accumulates the funds into an overhead pool. This Committee typically deals with
defense and non-defense allocations within the Energy and Water Development bill, and the line between those
two allocations is not easily crossed. Under LDRD, however, the laboratory directors are able to pool defense
and non-defense appropriations at will. The only obvious solution to this concern is to require DOE to establish
and track separate LDRD accounts for defense and non-defense funding sources, and the Committee is not yet
ready to direct that change.

The other principal concern deals with the application of LDRD to work being performed for other agencies
(Work for Others). The conference report accompanying the Energy and Water Development Appropriations
Act, 2002 (P.L. 107-66) directed the Secretary to “include in the annual report to Congress on LDRD activities an
affirmation that all LDRD activities derived from funds of other agencies have been conducted in a manner that
support science and technology development that benefits the programs of the sponsoring agencies and is
consistent with the Appropriations Acts that provided funds to those agencies.” The Department has imple-
mented this guidance by including the following language into its standard project proposal and funding
acceptance documents that it requires the funding WFO agencies to sign: “The Department of Energy believes
that LDRD efforts provide opportunities in research that are instrumental in maintaining cutting edge science
capabilities that benefit all of the customers at the laboratory. The Department will conclude that by providing
funds to DOE to perform work, you acknowledge that such activities are beneficial to your organization and
consistent with appropriations acts that provide funds to you.” This is too facile a solution for the Department.
According to a review conducted by this Committee’s investigative staff, only a little more than half of the WFO
customers indicated they could reliably certify that DOE’s LDRD activities are consistent with the funding
agencies’ appropriations acts. Nevertheless, most agencies sign the required certification letter to DOE because
they see no real alternative. The Committee fully expects that there are terms and conditions attached to the
appropriations acts for these other agencies that are being ignored through this so-called “certification’ process
for LDRD work.”

The Committee is considering changing the arrangement by which LDRD activities are funded to eliminate these
concerns. The results of an ongoing General Accounting Office review will help to inform the Committee’s
choice. The Committee is receptive to streamlining the annual LDRD report to Congress, which is undoubtedly a
significant burden for the Department to prepare and is of little value to this Committee in resolving the concerns
identified above. The Department should work with Committee staff to develop a simpler and more useful
LDRD report.”

107" Congress - House of Representatives Conference Report 107-258 (2002). “The conference agreement
does not include bill language proposed by either the House or the Senate regarding the Laboratory Directed
Research and Development (LDRD) program. The conferees recognize the benefits of LDRD and expect LDRD
activities to continue at previously authorized levels. However, when accepting funds from another Federal
agency that will be used for LDRD activities, the Department of Energy shall notify that agency in writing how
much will be used for LDRD activities. In addition, the conferees direct the Secretary of Energy to include in the
annual report to Congress on all LDRD activities an affirmation that all LDRD activities derived from funds of
other agencies have been conducted in a manner that supports science and technology development that
benefits the programs of the sponsoring agencies and is consistent with the Appropriations Acts that provided
funds to those agencies.”
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106" Congress - House of Representatives Conference Report 106-988 (2001). “The conference agreement
includes an allowance of six percent for the laboratory directed research and development (LDRD) program and
two percent for nuclear weapons production plants. Travel costs for LDRD are exempt from the contractor
travel ceiling. The conferees direct the Department’s Chief Financial Officer to develop and execute a financial
accounting report of LDRD expenditures by laboratory and weapons production plant. This report due to the
House and Senate Committees on Appropriations by December 31, 2000, and each year thereafter, should
provide costs by personnel salaries, equipment, and travel.® The Department should work with the Committees
on the specific information to be included in the report.”

Section 3136(b) (1) of the National Defense Authorization Act for Fiscal Year 1997 (Public Law 104-201). “The
Secretary of Energy shall annually submit to the congressional defense committees a report on the funds
expended during the preceding fiscal year on activities under the Department of Energy Laboratory Directed
Research and Development Program. The purpose of the report is to permit an assessment of the extent to
which such activities support the national security mission of the Department of Energy.”

®The offer to streamline the LDRD report resulted in the Department and Hill contacts agreeing not to require costs be
provided by personnel salaries, equipment and travel.
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Appendix 2. Listing of FY 2010 LDRD, PDRD & SDRD Projects
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Project
P/ANL2008-003
P/ANL2008-008
P/ANL2008-020
P/ANL2008-026

P/ANL2008-035

P/ANL2008-036
P/ANL2008-070

P/ANL2008-090
P/ANL2008-118

P/ANL2008-119
P/ANL2008-121

P/ANL2008-122
P/ANL2008-124

P/ANL2008-128
P/ANL2008-130

P/ANL2008-135

P/ANL2008-138
P/ANL2008-140
P/ANL2008-141

P/ANL2008-142
P/ANL2008-147
P/ANL2008-150
P/ANL2008-152

P/ANL2008-154
P/ANL2008-156
P/ANL2008-157
P/ANL2008-159
P/ANL2008-160

P/ANL2008-161

Site name
Argonne National Lab
Argonne National Lab
Argonne National Lab
Argonne National Lab

Argonne National Lab

Argonne National Lab
Argonne National Lab

Argonne National Lab
Argonne National Lab

Argonne National Lab
Argonne National Lab

Argonne National Lab
Argonne National Lab

Argonne National Lab
Argonne National Lab

Argonne National Lab

Argonne National Lab
Argonne National Lab
Argonne National Lab

Argonne National Lab
Argonne National Lab
Argonne National Lab
Argonne National Lab

Argonne National Lab
Argonne National Lab
Argonne National Lab
Argonne National Lab
Argonne National Lab

Argonne National Lab

Project Desc
Hybrid Block Copolymer-Nanocrystal Material for Efficient Photovoltaics
Automated Theoretical Chemical Kinetics
A Cell-Free Approach Towards Membrane Protein Production
The Use of the Hedvall Effect to Control Catalytic Properties of Sub-Nanometer Size Magnetic
Clusters
Rapid XRF Elemental Imaging for High-Throughput Identification of Metal-binding Proteins
Critical to Life, Disease and Bioremediation
Systematic Analysis of the Role of Zinc in Stem Cell Plasticity and Pluripotency
Complex Dynamic Behavior Investigated with Real-Time X-Ray Photon Correlation
Spectroscopy
Selective, Efficient C-H Bond Activation of Alkanes by High Surface Area, Size Selected Noble
Metal Clusters
Innovations in Advanced Simulation and Experimental Validation for Nuclear Energy
Applications
Risk-Based Decision System toward Risk Excellence
Characterization of Ignition, Combustion, and Emissions for Advanced Engines and Fuels

Plasmonics-Based Methods for Fast, Selective Chemical Biological, and Explosives Detection

Stabilization of Subsurface Contaminants through Augmentation of Natural Biological and
Geochemical Processes

Wide-Angle X-Ray Scattering as a Probe of Protein Structure, Dynamics and Function

Study of the Fundamental Properties of Buoyantly-Driven Turbulent Nuclear Burning in the
Context of Type la Supernovae

Integrating Radiatively Important Aerosols into a New ANL Socioeconomic/Gloval Change
Modeling Framework

A Global Modeling Initiative for National Security Event Dynamics

Microbial Basis for Soil-Inorganic Carbon Sequestation

Development of the Emittance Exchange Technique for Improved Accelerator Facility
Performance

Exascale Agent-Based Modeling System

Nuclear Astrophysics

Advanced Simulation of Separations

Design and Fabrication of a Model HOM-Suppressed High Beam Power CW Superconducting
RF Structure and a High Performance Cryomodule for Light Source Energy Recovery Linacs

Exascale Hardware Designs

An X-Ray Free-Electron Laser Oscillator in an Energy Recovery Linac

Science and Technology for Development of High-Sensitivity Biosensors

Very High Energy Gamma-Rays: Present and Future

End-to-End Biofuels Analysis: Building Capability in HPC Socio-Economic-Environmental
Modeling

Ultrafast X-Ray Tracking of Laser-Controlled Molecular Motions
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FY2010 Cost
116,000
162,000
157,600
161,500

228,400

233,000
69,000

154,000

560,000

81,500
458,300

64,400

222,300

88,100
105,500

79,200

88,900
264,600
197,100

197,500
229,100
303,300

88,200

552,600
348,600

98,500
405,000
568,100

288,700



Project
P/ANL2008-166
P/ANL2008-171
P/ANL2008-177

P/ANL2008-179
P/ANL2008-188
P/ANL2008-190

P/ANL2008-191
P/ANL2008-192
P/ANL2008-193
P/ANL2008-195
P/ANL2009-017

P/ANL2009-028
P/ANL2009-035
P/ANL2009-037
P/ANL2009-047
P/ANL2009-050
P/ANL2009-059
P/ANL2009-068
P/ANL2009-070

P/ANL2009-071

P/ANL2009-076
P/ANL2009-080

P/ANL2009-083
P/ANL2009-085
P/ANL2009-097
P/ANL2009-111
P/ANL2009-115
P/ANL2009-117
P/ANL2009-138

P/ANL2009-146

P/ANL2009-155
P/ANL2009-156
P/ANL2009-158

Site name
Argonne National Lab
Argonne National Lab
Argonne National Lab

Argonne National Lab
Argonne National Lab
Argonne National Lab

Argonne National Lab
Argonne National Lab
Argonne National Lab
Argonne National Lab
Argonne National Lab

Argonne National Lab
Argonne National Lab
Argonne National Lab
Argonne National Lab
Argonne National Lab
Argonne National Lab
Argonne National Lab
Argonne National Lab

Argonne National Lab

Argonne National Lab
Argonne National Lab

Argonne National Lab
Argonne National Lab
Argonne National Lab
Argonne National Lab
Argonne National Lab
Argonne National Lab
Argonne National Lab

Argonne National Lab

Argonne National Lab
Argonne National Lab
Argonne National Lab

Project Desc
Mapping Protein Binding Domain and Small Molecule Interactions
Coherent Diffraction Imaging of Nonperiodic Materials
High Brightness CW Injector Technology and Design Studies for the Energy Recovery Linac

Software Infrastructure to Enable Exascale Computational Science

Solar and Astrophysical MHD

Feasibility Studies and Pre-Conceptual Design of Continuous Wave (CW) Superconducting RF
Deflecting Cavities for the Generation of Short X-ray Pulses at the Advanced Photon Source

Inducement of Targeted Organ-Protective Cooling Using Ice Slurry Coolants

Smart polymers as molecular therapeutics and sensing agents

X-ray Studies of Catalysis

NEMS Based Nano-sensors for Basic Science Research

Rapid Elemental and Isotopic Analysis of Trace Actinides and Fission Products in Fused
Materials Using Advanced Extraction Methods and Resonant lonization Mass Spectrometry
(RIMS)

Tagging & Monitoring Sealed Radiological Sources

Explosive Nucleosynthesis of Heavy Elements

The Development of Neutron Skins

Novel Computing Methodologies for the Simulation of Complex Molecular Systems
Catalyst Station at APS Beamline 9-BM

Photoacoustic Technique for Remote Detection of Special Nuclear Materials

Coherent Diffraction Imaging of Complex Polymeric Networks

Characterization of Proteins from Anaeromyxobacter Dehalogenans, A Newly Identified
Bacterium of Metabolic and Respiratory Versatility Important for Bioremediation

Large Scale Beam Dynamics Optimization for More Efficient Operation of Large User Facilities

Photocathodes Development for Accelerator R&D

Improving Charged Particle Optical Device Designs: From Realistic 3D Field Maps to Transfer
Maps

Local Probes of Naovel Electronic States at Complex Oxide Interfaces

Concept of Ultra-low Emittance Injector for Future X-Ray FEL Oscillator

Integrated Biofuel/Engine Design

Three-Dimensional Metamaterials with Negative Refractive Index

Advanced Cathode Materials for high Performance Lithium lon Batteries

Fusion Cell Nucleus

Ultra-Sensitive Protein Biomarker Screening Assay for Early Stage Disease Diagnosis

Laboratory Simulations of Plasma Conditions Near Active Galactic Nuclei and Black Holes
New Framework for Electromagnetic Simulations on Exascale Supercomputers

Metagenomics-enabled Discovery of Protein Function
Advances in 2 Kelvin Superconducting Cavitites for Future Accelerators
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FY2010 Cost
89,300
442,700
174,300

576,800
182,600
1,037,300

152,000
122,600
381,000
191,900

69,800

163,300
267,000
128,400
196,700
349,800
178,600
152,100
204,000

146,900

165,300
177,600

164,700
355,900
618,400
127,900
296,800
102,900
181,100

113,700

198,800
151,000
261,800



Project
P/ANL2009-171
P/ANL2009-177

P/ANL2009-180
P/ANL2009-186
P/ANL2009-190
P/ANL2009-204

P/ANL2009-209
P/ANL2009-212
P/ANL2009-214
P/ANL2009-226

P/ANL2010-003
P/ANL2010-010
P/ANL2010-029
P/ANL2010-042
P/ANL2010-043
P/ANL2010-044

P/ANL2010-047
P/ANL2010-049
P/ANL2010-050

P/ANL2010-063
P/ANL2010-073
P/ANL2010-074
P/ANL2010-093
P/ANL2010-108

P/ANL2010-110

P/ANL2010-114
P/ANL2010-117
P/ANL2010-119

P/ANL2010-129
P/ANL2010-131
P/ANL2010-137
P/ANL2010-138

P/ANL2010-139

Site name
Argonne National Lab
Argonne National Lab

Argonne National Lab
Argonne National Lab
Argonne National Lab
Argonne National Lab

Argonne National Lab
Argonne National Lab
Argonne National Lab
Argonne National Lab

Argonne National Lab
Argonne National Lab
Argonne National Lab
Argonne National Lab
Argonne National Lab
Argonne National Lab

Argonne National Lab
Argonne National Lab
Argonne National Lab

Argonne National Lab
Argonne National Lab
Argonne National Lab
Argonne National Lab
Argonne National Lab

Argonne National Lab

Argonne National Lab
Argonne National Lab
Argonne National Lab

Argonne National Lab
Argonne National Lab
Argonne National Lab
Argonne National Lab

Argonne National Lab

Project Desc
Combinatorial Deletions to Produce a Minimal Strain of Bacillus Subtilis
Recovery of Full-length Genes for Expression of Proteins from Metagenomic Sequence Data

Advancing the Frontiers of Computational Design of Materials

Characterization of Microbial Community Dynamics

Single Photon Receiver Using Abrikosov Vortices

Engineering Nanostructures Atom by Atom for Optical Activitiy and Quantum Coherence

Physics of the Superinsulating State

Development of a Novel Instrument for Argon-39 Analysis

Materials Theory

A High-Performance Computational Framework for Structure Determination at Large Scale
Facilities

Magneto-Vibrational Energy Conversion at the Nanoscale

Laser Manipulation of Nuclear Spin Embedded in Nobel-Gas Ice

Single Quantum Flux Mangnetometer

Emerging Technologies for Scientific Databases

Low Mass Optical Read-out for High Data Bandwidth Systems

Novel Power System Operations Methods for Wind-powered Plug-in Hybrid Electric Vehicles

Optimization of Luminescent Solar Concentrators

Compact Solid-state Sources of Coherent THz-radiation

Highly Efficient SERS-active Substrate with Designer Hot-spots and Multiple-stage Light
Amplification

Tacitile MEMS-based Sensor

Polymerized lonic Liquid Nanostructures for Biocatalytic Production

Combined Approaches Towards a Hierarchical Understanding of Battery Materials
Molecular Characterization of Spore Coat Proteins

Multi-user Virtual Reality Environments for Emergency Response Planning and Training

Dual-polarization Bolometric Focal Plane Detector for Inflation Era High Energy Physics

Can We Raise the Q of Superconducting RF Accelerating Structures?

Development of Picosecond X-ray Pulses at the APS using MEMS-based X-ray Optics
Development of a High Throughput Approach to Soil Physical and Chemical Characterization
in Tandem with Soil Metagenome Analysis

Layered Oxides for Thermoelectric Energy Conversion

Accelerating the MG-RAST Metagenomics Pipeline

Novel Bifunctional Low-Temperature Catalysts at the Sub-nanometer Scale

Trapped Field Magnets: A Paradigm Shift for Applications of High-field Magnets at a
Synchrotron

High-throughput Reconstruction of Metabolic Models for Organisms with Applications in
Energy, Bioremediation, and Carbon Sequestration
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FY2010 Cost
222,500
106,900

277,400
287,000
169,300
136,400

247,500
167,500
109,400
252,200

148,000
180,800
160,900
169,200
200,100
299,300

522,500
155,900
173,500

132,500
159,800
177,100
160,000

98,500

344,600

69,600
170,300
133,500

129,500
702,100
157,800
142,300

222,100



Project
P/ANL2010-150

P/ANL2010-151
P/ANL2010-156
P/ANL2010-158
P/ANL2010-161
P/ANL2010-167
P/ANL2010-175
P/ANL2010-181
P/ANL2010-183
P/ANL2010-184
P/ANL2010-185
P/ANL2010-187

P/ANL2010-188
P/ANL2010-189

P/ANL2010-190
P/ANL2010-191
P/ANL2010-192
P/ANL2010-193
P/ANL2010-194
P/ANL2010-195

P/ANL2010-196

P/ANL2010-197
P/ANL2010-198

P/ANL2010-199

P/ANL2010-200
P/ANL2010-201
P/ANL2010-202

P/ANL2010-203
P/ANL2010-204

07-005
08-002
08-004
08-005

Site name
Argonne National Lab

Argonne National Lab
Argonne National Lab
Argonne National Lab
Argonne National Lab
Argonne National Lab
Argonne National Lab
Argonne National Lab
Argonne National Lab
Argonne National Lab
Argonne National Lab
Argonne National Lab

Argonne National Lab
Argonne National Lab

Argonne National Lab
Argonne National Lab
Argonne National Lab
Argonne National Lab
Argonne National Lab
Argonne National Lab

Argonne National Lab

Argonne National Lab
Argonne National Lab

Argonne National Lab

Argonne National Lab
Argonne National Lab
Argonne National Lab

Argonne National Lab
Argonne National Lab
Total

Administrative Cost

Brookhaven National Lab
Brookhaven National Lab
Brookhaven National Lab
Brookhaven National Lab

Project Desc
Next Gen Sequencing Core: Expanding the Number of Environments Reachable with
Metagenome-directed DNA Sequencing
Next Gen Sequencing Core: Increased Resolution Metagenomics
Study of Superconducting Films by Atomic Layer Deposition
Converting CO2 to Fuel through Functionalized MOFs
The Biochemistry of Plant-fungal Symbiotic Relationships
Probing Catalytic Transient Intermediate in Ultrafast Time Domain
Detection of Low Copy Number of Pathogenic Microbes by Litmus Strip
Development of High Power Targets for Isotope Production with Low Energy Beams
X-ray Nanoimaging for Life Sciences
Homogeneous Catalysis of Water Oxidation for Photochemical Energy Storage
Beyond Li-ion Battery Technology for Energy Storage
Correlated Electronic Structure Simulations of Materials: Advanced Algorithms for
BlueGene/P and Q
Nanoscale Architectures for Energy Storage
Materials with Square Nets at the Metal/Semiconductor Boundary for Exploring
Superconductivity and Other Correlated Electron Phenomena
Investigaton of Novel Relativistic Quantum States in Iridates
Process Engineering Research for Scalable Energy Storage Materials
Microscopic Building Blocks of a Better Lithium-ion Battery
Real-life Imaging: Before and After the Microscope
Acceleration of Cloud Microphysical Retrievals for Climate Models

Simultaneous Ecological Assessment and Characterization of Novel Proteins from a Soil

Microbial Community

Atomistically-Informed Mesoscale Simulation of Gradient Nuclear-Fuel Microstructure

Controlled Heterogeneity of Materials for Energy Applications
Molecular and Fluidic Transport in Nanostructured Soft Materials and Composites

Open GATS: An Open Unified Framewor for Global Address and Task Space Computing in the

Exascale Era
Studying Oil Plumes with NEK5000 Code
Near-Term Spent Nuclear Fuel Disposal Using Accelerator Drive System

The Rational Synthesis of Kinetically Stabilized, Higher Order Inorganic Materials for Catalysis

Non-aqueous Flow Battery for Stationary Energy Storage
Spin and Charge Dynamics in Oxide Heterostructures

Sensitive Searches for CP-Violation in Hadronic Systems

Strong Correlated Systems: From Graphene to Quark-Gluon Plasma
Getting to know Your Constituents: Studies of Partonic Matter at the EIC
Development of the Deuteron EDM Proposal
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FY2010 Cost
452,600

450,800
140,200
179,100
207,400
199,500
292,200
89,000
269,800
207,900
1,047,500
139,100

506,500
248,300

118,400
715,100
107,000
542,500
32,700
83,400

128,900

126,400
169,900

99,400

106,000
193,800
26,000

62,000
50,500

28,471,900
28,400

14,221
96,183
124,476
122,663



Project
08-008
08-022
08-025
08-028

08-034
08-037

08-039

08-042
08-043
08-051
08-060
08-062

08-082
08-083

09-001
09-002

09-003
09-004
09-005

10-001
10-006
10-007
10-008

10-010

10-012
10-014

10-015
10-016
10-017
10-023

10-025

Site name
Brookhaven National Lab
Brookhaven National Lab
Brookhaven National Lab
Brookhaven National Lab

Brookhaven National Lab
Brookhaven National Lab

Brookhaven National Lab

Brookhaven National Lab
Brookhaven National Lab
Brookhaven National Lab
Brookhaven National Lab
Brookhaven National Lab

Brookhaven National Lab
Brookhaven National Lab

Brookhaven National Lab
Brookhaven National Lab

Brookhaven National Lab
Brookhaven National Lab
Brookhaven National Lab

Brookhaven National Lab
Brookhaven National Lab
Brookhaven National Lab
Brookhaven National Lab

Brookhaven National Lab

Brookhaven National Lab
Brookhaven National Lab

Brookhaven National Lab
Brookhaven National Lab
Brookhaven National Lab
Brookhaven National Lab

Brookhaven National Lab

Project Desc
Development of Small Gap Magnets and Vacuum Chamber for eRHIC
Novel Methods for Microcrystal Structure Determination at NSLS and NSLS-II
Combined PET/MRI Multimodality Imaging Probe
Genomic DNA Methylation: The Epigenetic Response of Arabidopsis Thaliana Genome to
Long-Term Elevated Atmospheric Temperature and CO2 in Global Warming
Fabry-Perot Interferometer & Hard X-ray Photoemission
Ultrafast Electron Diffraction for Transient Structure and Phase Transition Studies at the
NSLS SDL
The Development of a Laser Based Photoemission Facility for Studies of Strongly Correlated
Electron Systems
Theory of Electronic Excited States in Heterogeneous Nanosystems
Nanofabrication Methods Using Solution-Phase Nanomaterials
Identification of Organic Aerosols and Their Effects on Radiative Forcing
Computational Climate Science
A Novel Spintronic Room-Temperature High Purity Germanium X- and Gamma-Ray
Spectrometer
Biofuels and Nanotech for Improvement of Oil Heat Combustion Systems
Solar Water Splitting: Quantum Theory of Photocatalytic Processes at the
Water/Semiconductor Interface
Nanoscale Electrode Materials for Lithium Batteries
Bioconversion of Lignocelluloses to Ethanol and Butanol Facilitated by lonic Liquid
Preprocessing
Organic Photovoltaics: Nanostructure, Solvent Annealing and Performance
Surface Chemistry and Electrochemistry of Ethanol
Synergistic Interactions Between Poplar and Endophytic Bacteria to Improve Plant
Establishment and Feedstock Production on Marginal Soils
Petascale Data Mining for BNL Data Intensive Sciences
Solar Energy Source Evaluation for Smart Grid Development
High Throughput Quantitative Biochemical Phenotyping
Characterization of Materials in Extreme Environments for Advanced Energy Systems Using
the National Synchrotron Light Source
Development of an Ultrafast Electron Diffraction Facility for Condensed Matter Physics
Challenges
Design of Pt-free Electrocatalysts for Fuel Cell Oxygen Reduction Reactions
Charge Generation and Transport in Films of Conjugated Polymers for Organic Photovoltaics
BNL Part of a Collaborative NREL, BNL, ANL LDRD
Photoelectrochemical Fuel Generation from Water and Carbon Dioxide
Structural Basis of Light Perception by Phytochrome
New Model Organisms for Analysis of Plant Metabolism
Development of Microprobe, Multichannel Optical Multimodality for Biological Tissue
Imaging
Development of Large Liquid Argon Time Projection Chambers (LArTPC) for Future Neutrino
Experiments
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FY2010 Cost
21,535
106,074
33,238
93,139

67,002
77,908

106,680

106,770
107,448
41,071
120,865
38,714

2,227
9,781

607,487
589,177

685,258
695,711
937,090

231,458
148,525
484,270
237,458

319,459

80,763
46,122

63,726
119,015
93,435
149,198

119,930



Project
10-034
10-038
10-039
10-040

10-041

10-042
10-043
10-044
10-045
10-046
10-047
10-048
10-049
10-050
10-051

10-052

AF104
AF105
AF106

AF107
AF108

AS105
AS106
AS107
AS108
AS109

BS107
BS108
BS109
BS110
CA115
CAl16

Site name
Brookhaven National Lab
Brookhaven National Lab
Brookhaven National Lab
Brookhaven National Lab

Brookhaven National Lab

Brookhaven National Lab
Brookhaven National Lab
Brookhaven National Lab
Brookhaven National Lab
Brookhaven National Lab
Brookhaven National Lab
Brookhaven National Lab
Brookhaven National Lab
Brookhaven National Lab
Brookhaven National Lab

Brookhaven National Lab
Total
Administrative Cost

Idaho National Lab

Idaho National Lab

Idaho National Lab

Idaho National Lab
Idaho National Lab

Idaho National Lab
Idaho National Lab
Idaho National Lab
Idaho National Lab
Idaho National Lab

Idaho National Lab
Idaho National Lab
Idaho National Lab
Idaho National Lab
Idaho National Lab
Idaho National Lab

Project Desc
Spin Waves in Artificial Magnonic Crystals: Fabrication, Imaging and Scattering
Atomic Structure and Bonding of Cellulose
EIC Polarized Electron Gun
Development of a Laser System for Driving the Photocathode of the Polarized Electron
Source for the EIC
Simulation, Design, and Prototyping of an FEL, for Proof-of-Principle of Coherent Electron
Cooling
Realization of an e+A Physics Event Generator for the EIC
Exploring Signatures of Saturation and Universality in e+A Collosions at eRHIC
Electroweak Physics with an Electron lon Collider
LSST Astrophysics and Cosmology Initiative
Epigenetics from Man to Plants
New Methods for Analyzing Brain Function using MRI
Radiotracer Development and PET Imaging for Obesity Studies
Imaging Plants
Proton EDM Research and Development
In-situ reaction cell development for studying CO2 sequestration with the x-ray microprobe
at the NSLS
Enzymatic Control of Plant Cell Properties that Impact Conversion to Biofuels

Paid by Laboratory overhead

Development of Advanced Burnup Measurement and Nuclear Forensics using Inductively
Coupled Mass Spectroscopy (ICP-MS) Isotopics Analysis Techniques

Development of a Small Sample Volume Mechanical Properties Testing Technique for
Irradiated Fuels and Materials

Irradiation-Induced Evolution of Defects and Microstructures in Nanocrystalline BCC Mo

Microstructural Evolution of UO2 and U Under Irradiation

Irradiation Testing and Molecular Modeling of Irradiation-Assisted Diffusion and
Microstructural Evolution (FCCI)

Rapid detection of plutonium, neptunium and technetium in water samples
Evaluation of Covalent Interactions in Actinide Coordination Compounds
Measuring Actinide Speciation in High pH Solutions

Isotope Ratio Measurements Methods for Direct Analysis of Samples
Investigation of Molten Bromide Salt Systems for Separation and Recovery of Actinides from
Fission Products

Conducting perovskite materials for catalytic applications

Acoustic Nanostructures

A New Paradigm for Robust Catalysts

Advanced Multi-Layer Laminate Blast Mitigation System

Investigation of Public Discourse Methods in Energy Policy Decision-making
Development of Lignocellulosic Ethanol Production Potential in Idaho
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FY2010 Cost
152,877
34,078
145,727
230,599

94,938

155,497
45,761
27,756

354,165

737,982

719,925

682,983

685,253

100,233
50,558

155,807

11,272,216

333,932

199,628

277,913

287,875
223,974

258,157
374,425
195,828
247,352
268,548

148,812
132,685
152,287
152,461
103,022
149,469



Project
CA117

CA118
CA119
CA120

CA121

CA122
CA123
EI107
EI109
El111

ElI112
EI113
ElI114
EI115
El116
EI117
EI118
EN101
EN102
EN103
FF104
FF105

FF106
FF107
FF108
GB104

GB105

GS101
IC106
IC107
IC108
IC109
IC110
IC111
IC112
IN101

Site name

Idaho National Lab

Idaho National Lab
Idaho National Lab
Idaho National Lab

Idaho National Lab

Idaho National Lab
Idaho National Lab
Idaho National Lab
Idaho National Lab
Idaho National Lab

Idaho National Lab
Idaho National Lab
Idaho National Lab
Idaho National Lab
Idaho National Lab
Idaho National Lab
Idaho National Lab
Idaho National Lab
Idaho National Lab
Idaho National Lab
Idaho National Lab
Idaho National Lab

Idaho National Lab
Idaho National Lab
Idaho National Lab
Idaho National Lab

Idaho National Lab

Idaho National Lab
Idaho National Lab
Idaho National Lab
Idaho National Lab
Idaho National Lab
Idaho National Lab
Idaho National Lab
Idaho National Lab
Idaho National Lab

Project Desc
Optimization of Ceramic Waste Forms Used for Electrochemical Processing of Spent Nuclear
Fuel
Fabrication of Advanced ODS Alloys using Field Assisted Sintering
Prediction and Monitoring of CO2 Behavior in Deep Reactive Geologic Formations
Small specimen test techniques for evaluating radiation-induced changes in mechanical
properties
Design and Operational Improvements and LCA in Anaerobic Digestion of Fermented Dairy
Manure using a 2-Stage Process
Transmission Site Suitability Decision Support Technology
CAES Vertical Axis Wind Turbine Project
Generation and Expulsion of Hydrocarbons from Qil Shale
Pathways to Energy Independence
Altering Wettability by Chemical Amendments to Improve Gas Production from Tight Sands

Hybrid Energy System Neural Reactance Dynamic Control System

Feedstock Processing and Energy Storage

Mesosilicate Supported CO2 Capture Material

Membrane Separation System Research for the HYTEST Facility

Conversion of light hydrocarbons to fuels and chemicals

Hybrid systems process integration and dynamics studies

Electrochemical reduction of CO2 to CO and Hydrocarbon Fuels

Aleatory vs Epistemic Uncertainty in Seismic Hazard Analyses

In-Pile Temperature Monitor and Control for ATR

Multi-Rate Shock Physics Simulation of Blast and Penetration Events in Concrete
Integrated Mesoscale Approach for the Simulation of Nuclear-Fuel Behavior
Particle-discrete element model simulation of the coupling between material
failure/deformation and fluid generation/flow

Scaling of Welding Processes

Enhanced Metal lon Analysis

Effect of glycosylation on the activity and stability of bacterial enzymes
Metabolic Engineering of Alicyclobacillus acidocaldarius for Lactic Acid Production from
Biomass Derived Monosaccharides

Network Interaction In the Thermoacidophile Alicyclobacillus acidocaldarius In Response to
Different Complex Carbon Sources

Reducing CBM Water Discharge Volume

Resilient Control System Network Agents

Integrated Control System Data Fusion

Wireless Sensor Testing

Anomaly Detection, Diagnosis, and Resilient Control

3D Spatial Representation in Support of Design Inspection and Verification
Resilient Condition Assessment Monitoring (ReCAM) System

Automated Differential Equation-Based Identification

Design and Testing of a Mars Hopper
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FY2010 Cost
123,568

201,608
204,163
151,881

158,483

65,560
49,563
318,595
49,857
140,618

212,367
645,900
197,458
198,379
198,774
778,459
132,974

87,203
166,298
300,808

90,364

71,624

110,802
100,902

99,792
459,987

249,156

46,973
150,103
371,931
261,851
242,328
337,909
334,559
151,128
347,195



Project
IN102

NE146
NE147

NE150

NE153
NE156
NE157
NE158
NE159
NE160
NE161
NE162
NE163
NE164
NE165
NE166
NN113
NN114
NN115
NN116
NN117
NN118
NN119
NN120
NS165

NS166
NS167

Site name

Idaho National Lab

Idaho National Lab
Idaho National Lab

Idaho National Lab

Idaho National Lab
Idaho National Lab
Idaho National Lab
Idaho National Lab
Idaho National Lab
Idaho National Lab
Idaho National Lab
Idaho National Lab
Idaho National Lab
Idaho National Lab
Idaho National Lab
Idaho National Lab
Idaho National Lab
Idaho National Lab
Idaho National Lab
Idaho National Lab
Idaho National Lab
Idaho National Lab
Idaho National Lab
Idaho National Lab

Idaho National Lab

Idaho National Lab
Idaho National Lab

Project Desc
In situ characterization of an oxide film for prediction of stress corrosion cracking
susceptibility
Process Modeling of Solvent Extraction Separations for Advanced Nuclear Fuel Cycles
Reactivity of radiolytically produced nitrogen oxide radicals toward aromatic compounds.

Viability Evaluations of Linear Variable Differential Transformers (LVDTs) and Capacitive
Micro-Machined Ultrasonic Transducers (CMUTs) for In-Pile Instrumentation

Development of Reactor Physics Sensitivity Analysis, Uncertainty Quantification, and Data
Assimilation Capability at INL for Validation Applications

Development of a Next-Generation Production Code for Nuclear Reactor System Analysis
and Safety Margin Quantification

Characterization of a Consolidated Electrochemical Technique for Separation and Recovery
of Actinides from Fission Products in Oxide Fuels

Advanced Instrumentation for In-pile Detection of Thermal Conductivity

Multiscale Modeling and Simulation of Nuclear Fuel Performance

Neptunium redox chemistry in irradiated aqueous nitric acid

Reversible Gas Phase Reactions for Recovery of Graphite from Recycled HTGR TRISO Fuel

Comprehensive Thermodynamic Models for Aqueous Partitioning of Actinides from Used
Nuclear Fuel.
Spatially-correlated microstructural characterization: From centimeters to nanometers

ULTRASONIC TRANSDUCER SENSORS FOR IN-PILE DETECTION OF DIMENSIONAL CHANGES

Smart grid impact on commercial nuclear plants

Nuclear Reactor Safety Case Development: Models, Data, and Tools

Active Interrogation Die-away Assay Development Program

135Xe recovery from the spontaneous fission of 252Cf

Developing a Next Generation, Risk-Informed Approach for Robust and Resilient Design
Development (R2D2)

NEUTRON SPECTROMETER DEVELOPMENT

Nuclear Material Detection Using Neutron Time-of-Flight

On-line Monitoring of Actinide Concentrations for Advanced Aqueous Separation Processes

Develop a Safeguards Approach for INL Pyroprocessing lines for Demonstration to IAEA

Radionuclide Collection-Detection Device for the in situ Remote Monitoring of 99Tc as a
Proliferation Indicator

Methodologies for the Design, Analysis, and Validation for Operation of Complex Resilient
Networks

Computational Materials Characterization

Next Generation Control System “Smart Grid” Simulation Environment
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FY2010 Cost
40,452

292,103
199,500

284,489

1,350,506
825,661
236,277
316,375

1,630,178
300,676
395,818
185,030
246,693
334,188
111,134
785,970
320,491

47,094
257,409
255,245
100,046
145,980
577,687
233,933

76,666

491,205
257,749



Project
NS168
NS169

NS170
NU100

NU101
PH101

PH102
PH103
PH104

PH105

SM101
ST130

ST131
ST132
ST133

ST134
ST135

ST136
ST139
ST140
ST141
ST142
ST143

ST144
ST145

T™M109
T™M110

T™M111
TM112

Site name

Idaho National Lab
Idaho National Lab

Idaho National Lab
Idaho National Lab

Idaho National Lab
Idaho National Lab

Idaho National Lab
Idaho National Lab
Idaho National Lab

Idaho National Lab

Idaho National Lab
Idaho National Lab

Idaho National Lab
Idaho National Lab
Idaho National Lab

Idaho National Lab
Idaho National Lab

Idaho National Lab
Idaho National Lab
Idaho National Lab
Idaho National Lab
Idaho National Lab

Idaho National Lab

Idaho National Lab
Idaho National Lab

Idaho National Lab

Idaho National Lab

Idaho National Lab
Idaho National Lab

Project Desc
Cognitive/Intelligent Wireless Communication Devices
Cyber Security for Protection of Critical Infrastructure Expanding the Scientific and
Engineering Bases
Object Reconstruction Technique for use in Radiography
Human Performance Assessment for Technology Neutral Evaluation: Combining Virtual and
Physical Testing for Design, Development and Review of Digital Control Systems and

Interfaces
Advanced Ceramic Nuclear Fuels

Cognitive Network Engine and Simulation Framework,Ph.D. Candidate Proposal for Juan
Deaton

Application of Dynamic Bayesian Networks to Systems with Ambient Intelligence
Characterization of Fluidized Beds via Pressure-Fluctuation Analysis

Dissolution and Extraction Studies of Fission Products in Room Temperature lonic Liquids
and in Supercritical Fluid CO2 and Determination of Radiolytic Stability

Advanced Adaptive Algorithms in Phased Array Ultrasonics for Materials Inspection
Materials Research for Armor Development

Investigation of Low Temperature Performance in Membrane Materials and Processes for
Gas Separations

High-Performance Polymer Membranes for High Temperature Gas Separations
Triazine-Based CO2 Capture Agents

Dynamic Impact Model and Information System to support Unconventional Fuels
Development

Near Field Impacts of In-Situ Qil Shale Development on Water Quality-

Advanced Remote Sensing for Energy and Environmental Applications using Unmanned
Aerial Vehicles

Addressing the Spectrum of Nuclear Related NDE Needs: A hybrid laser ultrasonic and eddy
current approach

Water and Energy System Interdependency Modeling for Multicriteria Decision Analysis

Degradation and Conversion of Lignin Using Extremophilic Systems

Specific biological responses to nano metal oxides

Development of Non-Lethal Methods for Enhanced Lipid Recovery from Microalgae
Development of Thermally Generated in situ Precipitation Barriers due to Subsurface Heat
Injection

Hybrid Osmosis Water Purification Systems Research

Biological Fixation of CO2 for Fuel and Chemical Production Using Acetogen Intermediary
Metabolism

Study of preconditioning techniques for Krylov solvers applied to hybrid neutron transport
calculations

Fickian and Thermal Diffusion in Nuclear Materials from Linear Response Theory and
Multiscale Simulations

Error estimation for stochastic uncertainty quantification

Advanced Visualization Using Immersive Environments
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FY2010 Cost
958,283
180,558

12,493
590,378

723,623
182,447

113,573
160,318
151,459

86,988

397,000
146,730

153,800
133,555
112,436

237,826
295,920

182,692
402,339
563,594
300,259
304,693

33,603

120,369
124,082

60,457

56,471

76,564
127,147




Project

10EDGEO001-703243
10EDGEO002-703340
10EDGEOQ03-703347
10EDGEOQ04-703354
10EDGEO005-703360
10EDGEO006-703373
KCP08727-703703
KCP08735-703709
KCP08781-703745
KCP09667-703893
KCP09829-703888
KCP09832-703898
KCP09838-703892
KCP09840-703894
KCP09841-703997
KCP09850-703911
KCP09853-703910
KCP09877-703855
KCP09878-703776
KCP09879-703771
KCP101002-703230
KCP101004-703357
KCP101005-703212
KCP101007-703215
KCP101011-703236
KCP101015-703358
KCP1010165-703305
KCP101040-703256
KCP101047-703254
KCP101049-703216
KCP101049-703374
KCP101053-703264
KCP101181-703287
KCP101185-703313
KCP101193-703336
KCP101204-703258
KCP101239-703308
KCP101264-703268
KCP101328-703365
KCP10946-703283
KCP10962-703204

Site name

Total
Administrative Cost

Kansas City Plant
Kansas City Plant
Kansas City Plant
Kansas City Plant
Kansas City Plant
Kansas City Plant
Kansas City Plant
Kansas City Plant
Kansas City Plant
Kansas City Plant
Kansas City Plant
Kansas City Plant
Kansas City Plant
Kansas City Plant
Kansas City Plant
Kansas City Plant
Kansas City Plant
Kansas City Plant
Kansas City Plant
Kansas City Plant
Kansas City Plant
Kansas City Plant
Kansas City Plant
Kansas City Plant
Kansas City Plant
Kansas City Plant
Kansas City Plant
Kansas City Plant
Kansas City Plant
Kansas City Plant
Kansas City Plant
Kansas City Plant
Kansas City Plant
Kansas City Plant
Kansas City Plant
Kansas City Plant
Kansas City Plant
Kansas City Plant
Kansas City Plant
Kansas City Plant
Kansas City Plant

Project Desc

NSMC PDRD Project

NSMC PDRD Project

NSMC PDRD Project

NSMC PDRD Project

NSMC PDRD Project

NSMC PDRD Project
MicroSpring Development

GTS Valves

Rapid Response Technology Evaluation
Thin Film Electrical Devices/LTCC
LTCC Capacitor Technology
Software Product Line

Diamond Thin Film Heat Sinks
Non Destructive Slapper Test Methods
High Velocity Shock Extension
Optical Monitor System
Simulation Research for HDEP
Mock HE

Material Analysis

TOO WFO PDRD

Ruggedize FBG Demodulator
MILES Sig Plstol

BNNT

Conjugated Dienne Elastomer Development
Aerosol Jet Printing

NGVDSIII

Control of Resonant Plates
Nonlinear Seam Welding
Gold-tin Die-Attach Ultrasonic
50 Micron Pitch Wire Bonding
Suitcase Comm System

ASIC Wire Bonding

RFIC/C MCM Rework Exploration
Future RF Testing Requirements
Investigation of Fiber Lasers
Custom SATA Core

Mistake Proofing Assembly Record
FBG Stronglink Position Sensor
Foundation BusMon Simulation
Increased Shock Capabilities

GTS Acid Cleaning Elimination
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FY2010 Cost
28,603,700
395,248

157,525
732,915
182,559
151,523
120,189
355,971
18,935
1,987
41,297
276,321
202,291
1,191
219,194
315,420
4,363
221,882
355

867

602

749
5,384
318,994
202,156
303,455
183,470
293,061
18,066
76,723
136,400
35,757
224,590
103,688
6,912
726
154,602
27,160
2,500
85,405
263,496
2,531
271,661



Project
KCP10970-703203
KCP10972-703226
KCP10984-703348
KCP10998-703244

KCP1114-703390

LANL-20061395PRD1
LANL-20070171ER
LANL-20070518DR

LANL-20070560PRD1

LANL-20070574PRD1
LANL-20070645PRD2

LANL-20070723PRD3

LANL-20070751PRD4
LANL-20070760PRD4
LANL-20070765PRD4
LANL-20070766PRD4
LANL-20070768PRD4
LANL-20080001DR
LANL-20080009DR
LANL-20080015DR
LANL-20080031ER
LANL-20080037DR
LANL-20080039DR

LANL-20080040DR
LANL-20080057DR

LANL-20080080ER
LANL-20080085DR

LANL-20080097DR
LANL-20080114DR

LANL-20080116DR
LANL-20080126DR

LANL-20080128ER

Site name

Kansas City Plant
Kansas City Plant
Kansas City Plant
Kansas City Plant
Kansas City Plant
Total

Administrative Cost

Los Alamos National Lab
Los Alamos National Lab
Los Alamos National Lab
Los Alamos National Lab

Los Alamos National Lab
Los Alamos National Lab

Los Alamos National Lab

Los Alamos National Lab
Los Alamos National Lab
Los Alamos National Lab
Los Alamos National Lab
Los Alamos National Lab
Los Alamos National Lab
Los Alamos National Lab
Los Alamos National Lab
Los Alamos National Lab
Los Alamos National Lab
Los Alamos National Lab

Los Alamos National Lab
Los Alamos National Lab

Los Alamos National Lab
Los Alamos National Lab

Los Alamos National Lab
Los Alamos National Lab

Los Alamos National Lab
Los Alamos National Lab

Los Alamos National Lab

Project Desc
Spin Forming Evaluation
FO Embedded Data Acquisition
Hit Count MILES 2000
Super Getters Based on MOF's
Shell Mfg Development

Synthesis of Molecular Actinide Nitrides

Understanding Dynamical Diversity of Extrasolar Planets

Development of a Magnetically Driven Target for Thermo-Nuclear Burn Studies (U)

Creating a Mathematical Foundation for High-Dimensional Search and Optimization
Algorithms to Solve Complex Nonlinear Models

Gamma-Ray Bursts and Gravitational Waves from Compact Mergers

The Role of NS1 in Disrupting Immune Responses During Influenza Infection: a Modeling and
Experimental Approach

Chemically Synthesized Germanium Nanocrystals for Applications in Solar-Energy Conversion

Detecting Dark Matter with Cryogenic Liquids

Pore-Scale Modeling of Multiphase Flow and Reaction in Charged Porous Media
Modeling Fast Basal Sliding of Ice Sheets for Climate and Sea Level Prediction
Molecular Level Investigation of Tunable Energetic Mixtures

Synthesis, Chemistry and Theoretical Studies of 5f-Element Hydride Complexes
One-Step Biomass Conversion: Looking to Nature for Solutions to Energy Security
Prompt and Radiochemical NTS Diagnostics and New Measurements (U)

Hot Spot Physics and Chemistry in Energetic Materials Initiation

Precision Cosmology and the Neutrino Sector

Design, Synthesis, and Theory of Molecular Scintillators

Global Monitoring of the Sky with Thinking Telescopes: Finding and Interrogating Cosmic
Explosions

Automated Change Detection in Remote Sensing Imagery

Carrier Multiplication in Nanoscale Semiconductors for High-Efficiency, Generation-ll|
Photovoltaics

Finding the First Cosmic Explosions

Construction and Use of Superluminal Emission Technology Demonstrators with Applications
in Radar, Astrophysics, and Secure Communications

Ultrafast Nanoscale XUV Photoelectron Spectroscopy

Advanced Fuel Forms with Microstructures Tailored to Naturally Induce Fission Product
Separation During Service

Probing Physics Beyond the Standard Model through Neutron Beta Decay

Flash before the Storm: Predicting Hurricane Intensification using LANL Lightning Data

Nonconvex Compressed Sensing
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FY2010 Cost
318,716
101,096
286,313
159,544
430,867

7,019,409
340,910

10,181
178,858
675,338

31,123

214,990
96,410

5,507

115,027
27,718
56,128
13,143
10,296

1,493,308
1,515,636
1,668,471

325,224
1,566,251
1,517,283

1,584,650
1,249,640

298,882
1,536,697

1,577,613
1,680,951

1,596,329
1,393,961

295,034



Project
LANL-20080130DR

LANL-20080138DR
LANL-20080164ER

LANL-20080182ER
LANL-20080201ER
LANL-20080210ER
LANL-20080221ER
LANL-20080228ER
LANL-20080230ER
LANL-20080268ER

LANL-20080300ER
LANL-20080317ER
LANL-20080321ER
LANL-20080323ER
LANL-20080341ER
LANL-20080342ER
LANL-20080380ER

LANL-20080391ER

LANL-20080394ER
LANL-20080395ER
LANL-20080409ER
LANL-20080414ER
LANL-20080424ER
LANL-20080448ER
LANL-20080464ER
LANL-20080473ER
LANL-20080519ER
LANL-20080523ER
LANL-20080562ER
LANL-20080603ER
LANL-20080618ER
LANL-20080636ER
LANL-20080661DR
LANL-20080662DR
LANL-20080663DR
LANL-20080671DR
LANL-20080673DR

Site name
Los Alamos National Lab

Los Alamos National Lab

Los Alamos National Lab

Los Alamos National Lab
Los Alamos National Lab
Los Alamos National Lab
Los Alamos National Lab
Los Alamos National Lab
Los Alamos National Lab
Los Alamos National Lab

Los Alamos National Lab
Los Alamos National Lab
Los Alamos National Lab
Los Alamos National Lab
Los Alamos National Lab
Los Alamos National Lab
Los Alamos National Lab

Los Alamos National Lab

Los Alamos National Lab
Los Alamos National Lab
Los Alamos National Lab
Los Alamos National Lab
Los Alamos National Lab
Los Alamos National Lab
Los Alamos National Lab
Los Alamos National Lab
Los Alamos National Lab
Los Alamos National Lab
Los Alamos National Lab
Los Alamos National Lab
Los Alamos National Lab
Los Alamos National Lab
Los Alamos National Lab
Los Alamos National Lab
Los Alamos National Lab
Los Alamos National Lab
Los Alamos National Lab

Project Desc
Cosmic Explosions Probing the Extreme: X-Ray Bursts, Superbursts, and Giant Flares on
Neutron Stars

Genomes to Behavior: Predicting Bacterial Response by Constrained Network Interpolation

Materials and Device Optimization towards Room Temperature Spin-Transport through
Single-Walled Carbon Nanotubes

Foundations for Practical Pattern Recognition Systems

The First Precise Determination of Quark Energy Loss in Nuclei

Terahertz Generation Harnessing the Two-Stream Instability

Nano-Fission-Material based Neutron Detectors

Efficient Structures for Low-Energy Acceleration of Light lons

Identifying High Risk Species Critical for the Emergence of Pandemic Influenza

The Effect of Acoustical Waves on Stick-Slip Behavior in Sheared Granular Media:
Implications for Earthquake Recurrence and Triggering

Multilevel Adaptive Sampling for Multiscale Inverse Problems

Detection of Respiratory Infection by Scent

Developing a Remote Sensing of the Solar Surface

Spins in Organic Semiconductors

Adaptive Algorithms for Inverse Problems in Imaging

Entanglement in Quantum Ground States

Designing Communication Methods for Bottom-Up Self-Assembled Nanowire Networks of
Emerging Computer Architectures

Stochastic Transport on Networks: Efficient Modeling And Applications to Epidemiology

Strain-induced Novel Physical Phenomena in Epitaxial Ferroic Nanocomposites
Genetically Engineered Polymer Libraries

Compact Millimeter Wave Spectrometer Based on a Channel Drop Filter

Novel High Performance Terahertz Metamaterial Photonic Devices

CP-violating Moments of Atoms and Nuclei

Critical and Crossover Behaviors at Jamming Transitions

A New Approach to Unravel Complex Microbial Community Processes

Ultrafast Nanoplasmonics for Photonics and Quantum Control at the Nanoscale
Probing Unconventional Superconductivity in Heavy Fermion Thin Films
Photocatalytic Materials Based on Quantum Confined Semiconductor Nanocrystals
Time-reversible Born-Oppenheimer Mol