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EXECUTIVE SUMMARY

For FY 2013, NIST requests $857.0 million in discretionary funding, $106.2 million above
FY 2012 enacted appropriations (excluding transfers). NIST Laboratories are part of the
President’s Plan for Science and Innovation, which proposes to double funding for research at
key basic research agencies. The request is summarized below by appropriations account.

Discretionary Appropriations

Scientific and Technical Research and Services (STRS)

NIST’'s FY 2013 Core Laboratory research programs in the Scientific and Technical Research
and Services (STRS) appropriation is funded at $648.0 million, an increase of $81.0 million from
FY 2012 enacted appropriations. The request includes initiatives for:

e Supporting Advanced Manufacturing activities ($+45.0 million)

e Creating a competitive grant program for Universities to establish NIST Centers of
Excellence (+$20.0 million)

e Addressing challenges in Forensic Science, Advanced Communications, and Disaster
Resilience (+$20.0 million)

e Continuing to invest in the Administration’s National Strategy for Trusted Identities in
Cyberspace (NSTIC) (+$8.0 million)

The request also includes a $12.0 million decrease to NIST’s STRS extramural grants.

Additional details of the initiatives are provided below.

+$45.0 million to support advanced manufacturing activities. Manufacturing plays a central
role in technological progress and the overall growth and health of the U.S. economy. The
ability to rapidly introduce product innovations will support future U.S. manufacturing market
growth, competitiveness, and creation and retention of high quality jobs. With its FY 2013
budget request NIST is expanding its laboratory efforts in the following areas to address
measurement and technology needs essential to advanced manufacturing:

e $10.0 million for metrology infrastructure and standards to support biomanufacturing.
This NIST program will develop measurement methods, protocols, and standards for
improved measurement of biologic products during manufacturing and for end-product
characterization. NIST will work closely with industry, the FDA, and other standards
organizations to achieve greater process understanding, higher quality biologic products
through continuous improvement of manufacturing processes, and agile
biomanufacturing processes required for next generation products such as stem cells
and personalized biotherapeutics.

e $10.0 million for measurement science and standards to support nanomanufacturing.
$8.0 million of these funds are requested for the development of measurement methods
that will enable manufacturers to overcome a number of technical barriers to cost-
effective, high-volume nanomanufacturing. $2.0 million is requested for measurement
science and standards development in nanotechnology-related environmental health
and safety (nanoEHS). The nanoEHS program will develop new reference materials,
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measurement protocols, and documentary standards as well as new methodologies to
evaluate the release of nanoparticles during manufacture and in consumer products.

$10.0 million to support measurement science and standards in advanced materials for
industry, as related to the national Materials Genome Initiative (MGI). The MGI is an
interagency effort to significantly reduce the timeline from discovery to commercial
deployment of new materials. The request will enable NIST to strengthen and extend
its expertise in the development, use and integration of materials modeling and
simulation, with a focus on standard reference databases, data assessment and
validation, and standards development and implementation.

$10.0 million for measurement science and standards to support Smart Manufacturing.
Smart Manufacturing refers to equipment, factory, and enterprise level production
methods that integrate computational (cyber) and physical systems to enable innovative
production, products, and systems of products. NIST will develop the measurements
and standards necessary to develop automated, in-process quality monitoring and
control for factory-level production systems. NIST will also build a testbed integrating a
systems architecture framework and an open standards platform to facilitate
simultaneous engineering of the cyber and physical elements of manufacturing systems.
It will include predictive modeling and simulation for automated control and performance
optimization.

$5.0 million for a NIST Manufacturing Fellowships Program. NIST manufacturing
fellowships will provide opportunities for engineers and scientists to work with NIST staff
on the measurement and standards required to create cutting-edge tools for
manufacturers. Fellowships will be available to qualified candidates who are currently
employed in industry and non-profit organizations, as well as to recent recipients of
bachelors or masters degrees in relevant fields. NIST Manufacturing Fellowships
Program awardees will work jointly with NIST to publicize NIST advanced manufacturing
research opportunities.

+$20.0 million for NIST Centers of Excellence. NIST requests $20.0 million for funds to be
used to provide grants to establish four competitively selected Centers of Excellence in
measurement science areas defined by NIST that will leverage and expand NIST research
capabilities. The intent is to provide continuing support to Centers for several years. Each
Center of Excellence will provide an interdisciplinary environment in which NIST, academia and
industry will collaborate in pursuing early stage basic and applied research focused on
innovations in measurement science and emerging technology areas. Potential focus areas
include:

Advanced Communications
Advanced Manufacturing
Biomanufacturing
Cyberphysical Systems
Forensic Science
Human-Robotic Integration
Materials Modeling and Design
Quantitative Biology
Telecommunications
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NIST would look to evolve the Center program as technologies evolve and these specific areas
and Centers will be evaluated periodically and, potentially, new areas will be selected, at which
time the grants will again be competitively awarded. The Centers of Excellence will spark the
development of regional expertise in measurement science, while educating scientists and
engineers in the importance and specifics of measurement science.

+$20.0 million to address challenges in Forensic Science, Advanced Communications,
and Disaster Resilience.

$10 million for Secure, Scalable, and Interoperable Advanced Communications. National

initiatives such as Health IT, telemedicine, Smart Grid, environmental monitoring, and
cloud computing depend on an interoperable, scalable, secure, advanced networking
technology. Current fixed and wireless network infrastructures already show strain
meeting short-term, rapid increases in demand. In addition, the growing complexity of
networked information systems built upon this infrastructure increases financial and
security risks. The requested funding will allow NIST to research technical requirements
and develop measurement techniques for future telecommunications technologies that
can scale to the long-term demands of advanced networks while maintaining robustness
and security.

$5.0 million for Measurement Science and Standards in Support of Forensic Science.
The funds requested will allow NIST to support the forensic science community through
the research and development of traceable standards materials, reference data, and
calibration systems; to facilitate standards development; and to provide measurement
science research and training opportunities for forensic science practitioners. The NIST
laboratories will perform research to characterize and improve many forensic
approaches, providing practitioners tools for crime scene investigation, laboratory
analysis, and court room use of this evidence while also enabling NIST laboratories to
innovate completely new approaches to forensic science disciplines. The funding will
enable:
o New reference methods and technologies for identifying criminals and
understanding crime scenes _
o Uncertainty including such factors as bias, precision, and human errors in
existing forensic methods
o Accuracy, reliability, and interoperability of forensic methods and data
o Calibration systems, reference materials and databases, technology test beds for
reliable and accurate forensic practice
o Forums for standards coordination and development

o Opportunities for on-site training, research, and distance learning

$5.0 million to support disaster resilience and natural hazards risk reduction. U.S.
communities can and do suffer catastrophic loss, due to extreme events such as
hurricanes, tornadoes, wildfires, earthquakes, and flooding. Through a multi-year, public-
private partnership program strategy, this funding will enable NIST to work with
stakeholder interests in all hazard areas to develop and adopt a national resilience
framework and associated resilience models, standards and policies. In addition, NIST
will help address the R&D gaps to realize the full potential of national resilience.
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+$8.0 million for the National Strategy for Trusted Identities in Cyberspace (NSTIC). The
request continues to support the Administration’s National Strategy for Trusted Identities for
Cyberspace that is in direct response to the recommendations of the White House Cyberspace
Policy Review. The Administration through the National Strategy for Trusted Identities for
Cyberspace (NSTIC) has called for raising the level of trust associated with the identities of
individuals, organizations, services, and devices involved in online transactions. NIST received
$16.5 million in FY 2012 enacted appropriations for the NSTIC initiative and the requested
increase funds additional grants to ramp up efforts begun in FY 2012.

-$12.0 million for a reduction to NIST's STRS extramural grants. NIST requests a
$12.0 million decrease to its extramural STRS grant program to redirect funding to
higher priority activities within the STRS. The reduction includes $6.0 million from one-time
external grants to support industry-led consortia in the development of technology roadmaps.
NIST will identify an additional $6.0 million from low priority research areas and areas where
intramural efforts are sufficient to meet research requirements.

Industrial Technology Services (ITS)

e The request funds the Hollings Manufacturing Extension Partnership (MEP) at
$128.0 million, a decrease of $443 thousand from the FY 2012 enacted appropriations.
The funding decrease of $443 thousand to MEP will not affect funding available for MEP
center renewals in FY 2013.

e The request includes $21.0 million for an Advanced Manufacturing Technology
Consortia (AMTech) initiative. The proposed AMTech program provides cost shared
funding to consortia that are focused on developing advanced technologies to address
major technical problems that inhibit the growth of advanced manufacturing in the U.S.
AMTech consortia will develop detailed road maps of long-term technology needs. The
AMTech program will provide incentives for addressing multiple components of the
innovation cycle, from discovery to commercialization, to accelerate the pace of
innovation throughout various industrial sectors.

Construction of Research Facilities

e The request for the Construction of Research Facilities (CRF) appropriation totals
$60.0 million. NIST requests an increase of $4.6 million from the FY 2012 enacted
appropriations in order to provide $48.2 million for our Safety, Capacity, Maintenance,
and Major Repairs account and $11.8 million is to fund Building 1 Renovation project in
Boulder, Colorado.
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Mandatory Appropriations

Wireless Innovation Fund

As part of the National Wireless Initiative included in the American Jobs Act, NIST will create a
Wireless Innovation (WIN) Fund to help develop cutting-edge wireless technologies for public
safety users. The WIN Fund will provide up to $300.0 million from spectrum auction proceeds
to help industry and public safety organizations conduct research and develop new standards,
technologies and applications to advance public safety communications in support of the
initiative's efforts to build an interoperable nationwide broadband network for first responders.

National Network for Manufacturing Innovation

As part of its efforts to revitalize U.S. manufacturing, the Administration will propose legislation
creating a mandatory account making available $1.0 billion to establish a National Network for
Manufacturing Innovation (NNMI), which would consist of a network of institutes where
researchers, companies, and entrepreneurs can come together to develop new manufacturing
technologies with broad applications. Each institute would have a unique technology focus.
These institutes will help support an ecosystem of manufacturing activity in local areas. The
Manufacturing Innovation Institutes would support manufacturing technology commercialization
by helping to bridge the gap from the laboratory to the market and address core gaps in scaling
manufacturing process technologies.

OVERVIEW OF NIST MISSION AND CURRENT PROGRAMS

NIST Mission: Promoting U.S. Innovation and Industrial Competitiveness

The NIST mission is to promote U.S. innovation and industrial competitiveness by advancing
measurement science, standards, and technology in ways that enhance economic security and
improve our quality of life. Since 1901, NIST, a non-regulatory agency, has been supplying the
measurements and tools—from standardized high-precision gage blocks needed to
manufacture interchangeable parts to the world’s most accurate atomic clock—to help U.S.
industry compete successfully through innovation. Over the last few decades, NIST has been
assigned important new roles and responsibilities, including awarding competitive grants to
foster development of promising, high-risk technologies; diffusing advanced technologies and
business practices to smaller manufacturers; and promoting quality management methods in
key sectors. Old and new, all NIST programs support the Nation’s agility, innovation, and
competitiveness.

NIST Laboratory Program

For more than 100 years, NIST has maintained the national standards of measurement, a role
that the U.S. Constitution assigns to the Federal Government. Today, the NIST Laboratories
address increasingly complex measurement challenges. For example, NIST develops
measurements focusing on the very small (e.g., nanotechnology devices) and the very large
(e.g., skyscrapers), the physical (e.g., methods for characterizing strands of DNA for forensic
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testing) and the virtual (e.g., methods for testing electronic health record systems and the
performance of walk-through metal detectors).

e The NIST Laboratories work at the frontiers of measurement science to ensure that the
U.S. system of measurements is firmly grounded on a sound scientific and technical
foundation. NIST promotes the use of measurements based on the international system
of units (SI). The measurement science research at NIST is useful to all science and
engineering disciplines.

e The NIST Laboratories work to assure that the U.S. realization of the basic and derived
measurement units is consistent with the realization in other nations. NIST Laboratories
engage in a number of international activities to support trade and global science, and to
promote the international acceptance of U.S. measurement standards.

e The NIST Laboratories provide industry and academia with unique user facilities that
support innovation in materials science, nanotechnology, and other emerging technology
areas through the NIST Center for Neutron Research, which provides world class
neutron measurement capabilities to the U.S. research community, and the NIST Center
for Nanoscale Science and Technology, which supports nanotechnology development
from discovery to production.

e The NIST Laboratories also support the development of standards and specifications
that define technical and performance requirements for goods and services. These
standards—also known as documentary standards—are often developed collaboratively

. with the private sector through an open, consensus-based process. NIST scientists and
engineers lend their expertise to these efforts in order to promote standards that are
based on sound science, and to ensure that the standards are supported by effective
measurements and testing methods for conformity. In addition, NIST is designated under
the National Technology Transfer Advancement Act (NTTAA) as the coordinator for all
Federal agencies using documentary standards that are developed by private-sector
consensus bodies to carry out their policy objectives.

Innovation and Industry Services

Hollings Manufacturing Extension Partnership

Through partnerships between Federal and state governments and non-profit organizations,
NIST’s Hollings Manufacturing Extension Partnership (MEP) provides technical and business
assistance to smaller manufacturers through a nationwide network in all 50 states and Puerto
Rico. Field agents and programs are helping manufacturers understand, adopt, and apply new
technologies and business practices, as well as reap the benefits through increased
productivity, better performance, cost savings, waste reduction, and creation and retention of
manufacturing jobs. MEP acts as a strategic advisor to promote business growth and innovation
and to connect manufacturers to public and private resources essential for increased profitability
and competitiveness in the global marketplace.
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NIST STRATEGIC GOALS AND PROGRAMMATIC PLANNING

The breadth of technology in the U.S. economy results in a broad technical portfolio for NIST.
The NIST programs must maintain technical leadership in measurement science, while also
responding effectively to the rapid pace of technological innovation. NIST uses a
comprehensive annual planning process to develop program priorities that support NIST’s
mission to promote economic prosperity and job creation in a technology-based economy.

Strategic Goals

With the aim of promoting U.S. innovation and industrial competitiveness, NIST has established
three overarching strategic goals to guide and align investments in its programs:

1. Position NIST to accelerate technology development, promote advanced manufacturing, and
promote industrial competitiveness.

e Accelerate and strengthen engagement in documentary standards.
e Improve the development and delivery of measurement services.
e Enhance user access and collaboration at our unique facilities.

2. Strengthen our core technical and organizational capabilities.
Invest in the basic research required to meet the NIST mission.
Improve facilities and equipment to ensure NIST maintains a leading measurement
capability.
e Develop world class operations and support activities, especially in safety management.
3. Promote innovation, commercialization, and business growth.
. Support the acceleration and promotion of innovation through AMTech and other
programs.

e Support business success through MEP.

Programmatic Planning Priorities

Program planning for NIST seeks to align with our strategic goals and to focus on the most
critical national priorities and challenges. To identify important trends, NIST continually gathers
and assesses input from customers, potential stakeholders, Congress and the Administration.
Based on this input, NIST will continue to invest resources organized across six investment
priority areas (IPAs):

e Manufacturing: Improve the competitiveness of U.S. manufacturers through the
development and deployment of new, green technologies and better business practices.
Efforts include focus on enhancing high technology manufacturing innovation in products
and processes, especially nanomanufacturing, resulting in new jobs.

¢ Information Technology and Cybersecurity: Help to develop more capable, secure,

and interoperable information systems to ensure U.S. leadership in information
technology. Provide technical support for successful deployment of next generation
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broadband. Supply measurement capabilities necessary for next-generation information
technologies.

o Energy: Speed development of alternative, clean-energy energy sources, from
production through storage to final distribution. Help to ensure interoperability of Smart
Grid devices and systems (as assigned in the 2007 Energy Independence and Security
Act).

e Health Care: Advance efforts aimed at achieving lower-cost, higher-quality health care,
including development of technologies that ensure more accurate diagnoses, reduce
medical errors, and improve the efficiency and effectiveness of therapies. Develop
standards essential to interoperable health-care information systems that seamlessly
and accurately share information among all health-care providers; and ensure security
and privacy of information.

e Environment and Consumer Safety: Promote efficient development of sustainable
products and processes, from manufacturing to end-use by consumers. Help to establish
the scientific measurement basis for accurate climate and greenhouse gas emissions
measurements.

e Physical Infrastructure: Develop the needed measurement solutions, models,
calibration inspection methods, and technologies that can be used to predict the
remaining life or margins of safety for infrastructure systems to prioritize and optimize
infrastructure spending.

Administrative Savings

The Administration is continuing its pursuit of an aggressive government-wide effort to curb non-
essential administrative spending. As a result, the Department of Commerce continues to seek
ways to improve the efficiency of programs without reducing their effectiveness. The
Department’s total savings target for FY 2013 is $176.0 million, which includes $142.8 million in
savings initiated in FY 2012 and an additional $33.2 million planned for FY 2013. Building on
the NIST’s administrative savings planned for FY 2012 ($11.6 million), an additional $2.7 million
in savings is targeted for FY 2013 for a total savings of $14.3 million.
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Resources

The following is a comparison of NIST’s FY 2013 request level with the FY 2012 Enacted level.

(Dollar amounts in millions)

Change from
FY 2012 Enacted FY 2013 Request FY 2012 Enacted

Appropriation

FTE Amount FTE Amount FTE Amount

Scientific and
Technical 2175 | 567.0 | 2,292 648.0 117 81.0
Research and
Services

Industrial
Technology 133 128.4 87 149.0 (46) 20.6

Services

Construction of 121 55.4 121 60.0 0 46
Research Facilities

Working Capital
Fund

TOTAL
DISCRETIONARY

MANDATORY

765 0 756 0 (9) 0

3,194 750.8 3,256 857.0 62 106.2

Wireless
Innovation Fund 0 0 13 300.0 13 300.0

National Network
for Manufacturing 0 0 25 1,000.0 25 1,000.0
Innovation
TOTAL
RESOURCES

3,194 750.8 3,294 2,157.0 100 1,406.2
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Reimbursable Program

NIST's reimbursable services consist of technical work performed for other Federal agencies,
state and local governments, and the private sector. These services include calibrations and
special tests, advisory services, and the sale of Standard Reference Materials. The unique
measurements and standards expertise developed with appropriated funding gives NIST the
capability to perform these services on a reimbursable basis. NIST accepts other agency work
based on an established set of criteria which include: the need for traceability of measurements
to national standards; the need for work that cannot or will not be addressed by the private
sector; work supported by legislation that authorizes or mandates certain services; work that
would result in an unavoidable conflict of interest if carried out by the private sector or regulatory
agencies; and requests by the private sector for NIST action or services. NIST’s reimbursable
program is estimated to be $191.6 million in FY 2012 and $163.2 million in FY 2013.
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FY 2013 Annual Performance Plan

NIST Mission

To promote U.S. innovation and industrial competitiveness by advancing measurement science, standards, and technology in
ways that enhance economic security and improve our quality of life.

National Institute of Standards and Technology

NIST develops and disseminates measurement techniques, reference data, test methods, standards, and other infrastructural
technologies and services required by U.S. industry to compete in the 21st century. In addition to its core measurement, testing, and
standards functions, NIST also conducts several extramural programs including the Hollings Manufacturing Extension Partnership
(MEP) to provide U.S. manufacturers with access to technologies, resources, and industry experts to strengthen the competitiveness of
our Nation’s domestic manufacturing base; and the Advanced Manufacturing Technology Consortia (AMTech) to establish industry-
led consortia to identify and prioritize directed basic research projects supporting long-term industry needs in order to collapse the
timescale of innovation.
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Corresponding DoC Strategic Theme and Goal for NIST Programs

DoC Strategic Theme: Economic Growth

DoC Strategic Goal: Innovation and Entrepreneurship

Performance Objective 3: Stimulate high- growth business formation and entrepreneurship, through investing in high-risk
high-reward technologies and by removing impediments to accelerate technology commercialization (AMTech)

Advanced Manufacturing Technology Consortia (AMTech):

The AMTech program proposed for funding in FY 2013 will establish industry-led consortia to identify and prioritize directed basic
research projects supporting long-term industrial research needs. AMTech creates the incentive for multiple industry stakeholders to
share financial and scientific resources, together with state and local government interests, as well as technical innovators at
universities and government laboratories. In order to receive funding, each AMTech consortia must articulate an industry roadmap
that identifies long-term technical obstacles to success. In this manner, AMTech creates the incentive to bring together members
spanning the innovation cycle from idea to discovery, invention, and manufacturability. AMTech’s strategy will drive economic
growth, enhance U.S. manufacturing competitiveness, and spur the creation of a workforce in high value sectors.

DoC Strategic Goal: Innovation and Entrepreneurship

Performance Objective 5: Provide measurement tools and standards to strengthen manufacturing, enable innovation, and
increase efficiency (NIST National Measurement and Standards Laboratories, NIST User Facilities)

NIST National Measurement and Standards Laboratories:

The NIST National Measurement and Standards Laboratories work at the frontiers of measurement science to ensure that the U.S.
system of measurements is firmly grounded on a sound scientific and technical foundation. NIST promotes the use of measurements
based on the international system of units (SI). The measurement science research at NIST is useful to all science and engineering
disciplines. The NIST Laboratories directly support U.S. innovation and industrial competitiveness by developing new measurement
instruments and facilities to address critical barriers to innovation; disseminating validated measurement methods and protocols;
providing reference data, reference materials, and calibration services to ensure that industry-performed measurements are traceable to
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NIST standards; and developing testing protocols and supporting laboratory accreditation programs. NIST works actively with other
metrology institutes from around the world to ensure that the global marketplace is supported with sound measurements and standards.

The NIST National Measurement and Standards Laboratories also support the development of written standards and specifications that
define technical and performance requirements for goods and services. These standards—also known as documentary standards—are
often developed collaboratively with the private sector through an open, consensus-based process. NIST scientists and engineers lend
their expertise to these efforts in order to promote standards that are based on sound science and to ensure that the standards are
supported by effective measurements and testing for conformity to the standards.

NIST .User Facilities:

NIST has two User Facilities, the Center for Nanoscale Science and Technology (CNST) and the NIST Center for Neutron Research
(NCNR).

The CNST is the only national nanocenter with a focus on commerce. Located in NIST’s Advanced Measurement Laboratory
Complex on the Gaithersburg, Maryland site, the CNST supports the development of nanotechnology from discovery to production
through research on measurement and fabrication methods and technology. The CNST has a unique design that supports the U.S.
nanotechnology enterprise through the readily available, shared-use NanoFab, as well as by providing opportunities for collaboration
in multidisciplinary research on new nanoscale measurement instruments and methods. It also serves as a hub linking the international
nanotechnology community to the comprehensive measurement expertise throughout NIST.

The NCNR operates as a national user facility that provides merit-based access to all qualified researchers. The NCNR also supports
critical NIST research in materials research, chemistry, physics, nanoscale science, and other related fields. Use of the NCNR
facilities for proprietary research is possible on a full-cost recovery basis. As a result, researchers from industry, academia, and other
Federal agencies depend on NCNR’s unique research capabilities to work on cutting edge science. The capabilities of the NCNR are
further leveraged through a variety of cost-sharing partnerships with other agencies, industries, and universities to expand specific
measurement capabilities, and to broaden the access to unique neutron instrumentation. The NCNR is significantly expanding its
collaboration with the Nation’s industrial and academic researchers with new instrumentation and analysis methods for
macromolecular dynamics, neutron trace analysis, neutron chemical spectroscopy, neutron imaging, and neutron spectroscopy.
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DoC Strategic Goal: Market Development and Commercialization

Performance Objective 8: Improve the competitiveness of small and medium-sized firms in manufacturing and service
industries (MEP)

Hollings Manufacturing Extension Partnership (MEP) Program:

Operating under the authority of 15 U.S.C. 278k, the Hollings Manufacturing Extension Partnership (MEP) is a Federal-state-industry
partnership that provides small U.S. manufacturers with access to technologies, resources, and industry experts. Through a nationwide
network of 60 manufacturing centers, linked to state, university, community college, and private sources of technology and expertise,
MEP works directly with the local manufacturing community to strengthen the competitiveness of our Nation’s domestic
manufacturing base. Funding for the MEP Centers is a cost-sharing arrangement consisting of support from the Federal government,
state and local government/entities, and fees charged to the manufacturing clients for services provided by the MEP Centers.

A strong domestic manufacturing base is essential to supporting our Nation’s middle class, our national security, and our growing
renewable energy economy. Now more than ever, strong manufacturing businesses are needed to create good jobs and help the U.S.
economy regain its momentum. With centers in every state and in Puerto Rico, MEP is uniquely positioned to connect manufacturers
with the opportunities being made available through Federal and state governments to invest in environmentally sustainable
manufacturing practices, develop innovative products, and diversify into new markets. MEP Centers know their communities and
understand their local manufacturing industries. Across the country, they serve as trusted advisors to their manufacturing clients and
help them navigate economic and business challenges, capitalize on opportunities that fit their business goals, and develop pathways
leading to company growth.

With a focus on business growth and increased profitability, MEP works to position and transform manufacturers to compete in the
global economy. MEP provides an integrated framework for business growth that promotes continuous improvement efforts to reduce
costs while encouraging the adoption of tools focused on new product development, sustainable manufacturing processes, integrating
supply chains, and increasing the technical skills of the workforce.

MEP’s ultimate goal is to measurably improve the productivity, profitability and competitiveness of all of its U.S. manufacturing
clients.
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Impact of American Recovery and Reinvestment Act (ARRA) for NIST

With the passage of the ARRA, NIST received $580 million in direct appropriations, as well as another $32million in transfers from
other agencies ($20 million from the Department of Health and Human Services for healthcare IT and $12 million from the
Department of Energy for Smart Grid).

In determining how to allocate these funds, NIST took the position that increased investment in measurement science would
strengthen the platform upon which long-term economic recovery would be built, namely through future innovations in areas like

green technology, alternative energies, advanced computing, and information technologies. Examples of NIST impact from the
ARRA spending include:

e $110.0 million was used to purchase 60 pieces of advanced scientific and measurement equipment available from U.S.
manufacturers that will strengthen NIST’s capabilities targeting the development of alternative energy technologies, the
environmental monitoring and mitigation tools, the development and fabrication of advanced nanotechnology, and many other
technical areas. Examples include: advanced laser systems that are necessary for precise and accurate greenhouse gas
monitoring tools or one of a kind high-speed, high resolution neutron imaging system that will allow the advanced design and
testing of alternative energy sources and devices. The equipment purchased is enhancing NIST’s ability to address its
measurement science mission through significant increases in throughput, sensitivity, and resolution, as well as increased
availability to users.

e $34.5 million in grants for measurement science and engineering research. The NIST Measurement Science and Engineering
Research Grants Program, made possible through the ARRA, is currently funding 27 projects at higher-education, commercial,
and nonprofit organizations in 18 states. These grants are advancing the state of the art in measurement science and
engineering that is needed to sustain long-term economic growth through innovation in critical national priority areas: energy;
environment; manufacturing; bioscience and healthcare; infrastructure; and information technology.

e $41.5 million to support the next generation of measurement scientists and expand NIST’s interaction and collaborations with
industry and academia.

a. Of these funds, $22.0 million were used to expand the NIST postdoctoral research program providing recent PhDs in
science and engineering with the opportunity to work at NIST and gain valuable experience and training in the area of
measurement science. These funds extended the tenure of 65 postdocs at NIST and allowed an additional 98 postdocs
to be brought to NIST.

b. An additional $19.5 million dollars was competitively awarded to the University of Maryland and the University of
Colorado to support the creation of a collaborative fellowship program that will bring top students and scientists to
NIST from industry and universities for limited terms to work with NIST technical staff performing research in key
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national priority areas. To date these efforts have brought 37 Senior Research Fellows, 30 Postdoctoral fellows, 16
Graduate students, and 79 Undergraduate research fellows from across the U.S. to work at NIST.

e $180.0 million invested in 16 construction projects that will improve the efficiency and reduce the environmental impact of
NIST operations, and provide NIST with new facilities to support its research needs in fire resistance, robotics, energy efficient
buildings, and advanced measurement science.

e $178.0 million in grants to fund construction of 16 scientific research facilities at 15 U.S. universities, and one research
organization. The new research buildings will provide state-of-the-art laboratory facilities supporting academic research
across a broad range of topics affecting the Commerce Department's mission, including fundamental physics research,
nanotechnology, aquaculture and marine ecology.

NIST Priorities / Management Challenges

With the aim of promoting U.S. innovation and industrial competitiveness, NIST has established three overarching priorities to guide
and align investments in its programs:

1. Driving Innovation through Measurement Science: NIST is providing and maintaining an internationally recognized
measurement science program that underpins the system of weights and measures essential for global commerce, facilitates the
entry of U.S. companies into new markets, and enables fair science-based regulation of emerging technologies.

2. Accelerating the adoption and deployment of advanced technology solutions: NIST is developing and delivering unique
measurement capabilities and technical standards to accelerate the integration of transformational information technologies with
physical processes and entities to revolutionize functionality and performance of manufacturing plants, energy utilities, and
communication systems.

3. Providing unique cutting edge research facilities: NIST is ensuring continued access to cutting edge world class user facilities

and equipment that are part of the scientific infrastructure that enable the U.S. to be a world leader in innovation.

4. Strengthening U.S. advanced manufacturing capabilities: NIST is supporting long-term U.S. economic competitiveness by
strengthening development and deployment of advanced manufacturing capabilities throughout the U.S.
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NIST Target and Performance Summary / FY 2013 Target Description / Measure Descriptions / Validation and Verification

Objective 5: Provide measurement tools and standards to strengthen manufacturing, enable innovation, and enhance efficiency.

Measure 1A: Qualitative assessment and
review of technical quality and merit using
peer review

FY 2008 FY 2009 FY 2010 FY 2011 FY 2012 FY 2013
Actual Actual Actual Actual Target Target
Completed | Completed | Completed | Completed | Complete Complete

Description: From FY 2007-FY2011, the National Research Council (NRC) assessed half of the NIST Laboratories each year. The
assessment process focused on the quality, relevance, and technical merit of the NIST Laboratories Programs. Overall, these assessments
attest to NIST’s high quality programs, relevance of work to the measurement and standards needs, and impressive technical merit. The
Beginning in FY 2012, the NRC assessments will be

NRC Assessment Reports are available at http://www.nist.gov/director/nrc/.

restructured to focus on NIST-wide ongoing needs and activities.

Comments on Changes to Targets: N/A

Relevant Program Title: N/A Exhibit 13 Page no:
Change(s): N/A N/A
Validation and Verification

Data Source Frequency Data Internal Control Procedures Data Limitations | Actions to

Storage ' be Taken
On-site interviews and | Beginning in FY NRC Oversight of expert review panels Data are None
discussions with NIST | 2012, the NRC provided by the NRC. qualitative in
management and assessments will nature
research staff by focus on NIST-

independent external
scientific and technical
experts, managed by
the NRC.

wide on-going
needs and activities.
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Measure 1B: Citation impact of NIST-authored

publications

FY 2008 FY 2009 FY 2010 | FY 2011 FY 2012 FY 2013
Actual Actual Actual Target Target Target
>1.1 >1.1 >1.1 >1.1* >1.1 >1.1

Description: This measure demonstrates that NIST consistently produces relevant scientific and technical publications. Citation impact
reflects the utility and relevance of NIST research and is outcome-oriented. The measure represents NIST's "relative citation impact"
which is the average citation rate per NIST publication relative to Thomson Reuters’ baseline citation rate number for a large group of
peer scientific and technical organizations. *The FY 2011 actual for this measure will lag at least six months.

Comments on Changes to Targets: N/A

Relevant Program
Change(s): N/A

Title: N/A

N/A

Exhibit 13 Page no:

Validation and Verification

Data Source Frequency | Data Storage | Internal Control Procedures Data Limitations Actions to
A be Taken
Thomson Reuters Ongoing NIST Data represents NIST’s “relative citation Factors such as None

impact” - that is, the average citation rate
per NIST publication relative to Thomson
Reuters’ baseline citation rate number for a
large group of peer scientific and technical
organizations. Internal controls include
verification and review by NIST
Information Services Office and the NIST
Program Coordination Office.

self-citations,
citation circles, and
multiple authorship

| may affect the

reliability of any
data of this nature.
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Measure 1C: Peer-reviewed technical FY 2008 FY 2009 FY 2010 | FY 2011 FY 2012 FY 2013
publications Actual Actual Actual Actual Target Target
1,271 1,463 1,243 1,210 1,210 1,210

Description: This measure reflects the quality and demand for NIST publications providing measurements and standards to those in
industry, academia, and government agencies. As of FY 2007, this reflects a direct count of NIST technical manuscripts that have been
published in an elite body of influential scientific peer-reviewed journals as compiled in the Web of Science® bibliographic database
maintained by Thomson Reuters. While publications are a good indicator of scientific productivity their number does not readily
correlate to increases in funding or other influences that may be expected to drive up other metrics. NIST number of publications are
well within acceptable rates for an institution of its size.

Comments on Changes to Targets: Publications typically lag by a minimum of two years due to the time needed for research, writing,
journal peer review, and publication processes. The lower targets for FY 2012 and FY 2013 were adjusted as NIST technical research
staff has not grown as expected over the past few years and the revised number reflects a more realistic goal for the current number of
scientists on staff.

Exhibit 13 Page no:
NIST- 85, 106, 112, 124,

Relevant Program Title: NIST Laboratories

Change(s): $81.0 million

Million 130, 142, and 147
Validation and Verification
Data Source Frequency Data Storage Internal Control Procedures Data Limitations Actions to
be Taken
Web of Ongoing NIST Publication data is collected by | Output Only None
Science® Thomson Reuters. Data
bibliographic represents analysis performed
| database by NIST's Information
compiled by Services Office.
Thomson
Reuters.
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Measure 1D: Standard Reference Materials FY 2008 FY 2009 FY 2010 | FY 2011 FY 2012 FY 2013
sold Actual Actual Actual Actual Target Target
33,373 29,769 31,667 32,684 31,000 31,000

Description: Standard Reference Materials (SRM) is the definitive artifact-based source of measurement traceability in the United
States. SRMs are certified in the NIST Laboratories for their specific chemical and material properties. Customers use SRMs to achieve
measurement quality and conformance to process requirements that address both national and international needs for commerce and
trade and public safety and health. This measure represents a direct count of the number of SRM units sold to customers in industry,
academia, and other government agencies.

Comments on Changes to Targets: The conversion of research results into robust, deliverable measurement services typically takes at
least three additional years. SRMs are one of the measurement service outputs possible, and as new, more relevant SRM types are
produced, older less relevant SRMs are discontinued. Production capacity at current staffing levels has stabilized at about 1,300 different
SRMs available. Therefore, NIST predicts that the number of SRM units sold will remain at an equilibrium level in the outyears as a
result of the balance between new and expanded programs and the retirement of old SRMs as they become technically obsolete or their
supply is expended.

Relevant Program Title: NIST Laboratories

Change(s): $81.0 million

Exhibit 13 Page no:
NIST- 85, 106, 112,
124, 130, 142, and 147

Validation and Verification

Data Source Frequency Data Storage Internal Control Procedures Data Limitations Actions to
be Taken

NIST Ongoing NIST Data represents direct and Data provide information on None
Measurement : Measurement verifiable counts. Internal output levels only.
Services Services Division | controls include verification
Division and review by the NIST

Material Measurement

Laboratory.
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Measure 1E: NIST-maintained datasets FY 2008 | FY 2009 | FY2010 | FY2011 | FY 2012 | FY 2013
downloaded Actual Actual Actual Actual Target Target
Original Meth

riginal Methodology 195.5M 226M NA* NA* NA* NA*
Revised Methodology 23.7M 34.0M 25.0M 19.1M 18M 18M

* Not Applicable. Beginning in FY 2010, NIST has revised the methodology for this measure by excluding the hundreds of millions of
annual downloads associated with web-based time-related services which dominated the total number of downloads in previous years.
This adjusted measure will more clearly demonstrate the use of NIST’s other on-line datasets covering scientific and technical databases
throughout the NIST laboratories.

Description: NIST’s online data systems are heavily used by industry, academia, other government agencies, and the general public and
represent another method NIST uses to deliver its measurements and standards tools, data, and information. This measure is a direct
count of the annual number of downloads of NIST-maintained data, with the exception of web-based time related services. This measure
also excludes the NIST Internet Time Service synchronizations which now average about three billion events per day. ‘

Comments on Changes to Targets: The lower FY 2012 and FY 2013 targets are due to a change in the methodology for this measure.
Beginning in FY 2011, web robot index searches are being filtered out of the count to more accurately reflect customer interest.

Relevant Program
Change(s) $81.0 million

Title: NIST Laboratories

Exhibit 13 Page no:
NIST- 85, 106, 112, 124,
130, 142, and 147

Validation and Verification

Data Source Frequency | Data Storage Internal Control Procedures | Data Limitations Actions to
be Taken

NIST Ongoing NIST Data represents direct and Data provide information on output None
Measurement Measurement verifiable counts. Internal levels only. This measure reflects
Services Services controls include verification the number of times users access
Division Division and review by the NIST these datasets; it does not reflect

Material Measurement unique users or capture how the data

Laboratory. was used.
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Measure 1F: Number of calibration tests
performed

FY 2008 FY 2009
Actual Actual

FY 2010 FY 2011 | FY 2012 FY 2013
Actual Actual Target Target

25,944 18,609

17,697 18,195 14,000 13,500

Description: NIST calibrations are the definitive service-based source of measurement traceability in the United States. Customers use
calibrations to achieve measurement quality and traceability to address both national and international needs for commerce and trade and
public safety and health. This measure represents a direct count of the number of units calibrated by NIST for customers in industry,

academia, and other government agencies.

Comments on Changes to Targets: The reduced targets were based on the observed trend prior to FY 2011 of fewer calibration tests
performed over the years as a result of efforts by NIST to transfer advanced measurement capabilities to primary standards labs. Prior to
FY 2011, there were also fewer or delayed private sector calibrations due to economic conditions. The rate of calibration tests increased
dramatically at mid-year FY 2011. Although private sector calibrations appear to have recovered, NIST expects significant reduction in
calibration tests performed for Federal and military labs as well as their operating contractors.

Relevant Program Title: NIST Laboratories

Change(s) $81.0 million

Exhibit 13 Page no:
NIST- 85, 106, 112, 124,
130, 142, and 147

Validation and Verification

Data Source Frequency Data Storage Internal Control Procedures Data Limitations Actions to
be Taken
NIST Ongoing NIST Data represents direct and Data provide information on None
Measurement Measurement verifiable counts. Internal controls | output levels only.
Services Services include verification and review by
Division Division the NIST Physical Measurement
Laboratory.
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Objective 8: Improve the competitiveness of small and medium-sized firms in manufacturing and service industries.

Measure 2A: Number of clients served by MEP FY 2008 FY 2009 FY 2010 | FY 2011 FY 2012 FY 2013
Centers receiving Federal funding Actual Actual Actual Actual Target Target
31,961 32,926 34,299 33,838 32,500 32,500

Description: This measure represents the annual number of new and repeat clients served by MEP Centers who received training,
technical, and business assistance ranging from informational seminars and training classes to in-depth technical assistance typically
beginning with the implementation of lean enterprise concepts and progressing to strategic re-positioning and access to new markets.

Relevant Program Title: Hollings Manufacturing Extension Partnership Exhibit 13 Page no:
Change(s): -$.443 million NIST- 177

Measure 2B: Increased sales attributed to FY 2008 FY 2009 FY 2010 | FY 2011 FY 2012 FY 2013
MEP Centers receiving Federal funding Actual Actual Actual' Target’ Target _ Target
(§ in Billions) $3.61 $3.5 $3.6 $2.0 $2.2 $2.5
Measure 2C: Capital investment attributed to FY 2008 FY 2009 FY 2010 | FY 2011 FY 2012 FY 2013
MEP Centers receiving Federal funding Actual Actual Actual' Target2 Target Target
(8 in Billions) $1.71 $1.9 $1.9 $1.1 $1.3 $1.4
Measure 2D: Cost savings attributed to MEP FY 2008 FY 2009 FY 2010 | FY 2011 FY 2012 FY 2013
Centers receiving Federal funding Actual Actual Actual' Target2 Target Target
(8 in Billions) $1.41 $1.3 $1.3 $1.1 $1.1 $1.1

Description: These measures indicate the changes that are positively associated with productivity growth and competitiveness, which
are the two factors that are crucial for American manufacturers to manage and succeed in the rapidly changing manufacturing
environment. Data is collected through an annual survey of clients receiving services from MEP Centers.

! Actuals are reported for the funding tied to the fiscal year. Due to the lag time associated with collecting and analyzing this data, the
“actual” data reported for this measure in the FY 2011 DoC Performance and Accountability Report (PAR) was an estimate based on
three-quarters of actual and one-quarter of estimated client impacts. This data reflects a full year of actual client impacts and is an update
to the PAR.

2 The FY 2011 actual will be available in January 2013 due to the lag time associated with collecting and analyzing the Hollings MEP
client survey data six months after the services are delivered. These targets were based on an FY 2011 client target of 30,000.




Comments on Changes to Targets: The FY 2011, FY 2012, and FY 2013 targets are based on updated funding levels of $128.4M,
$128.4M and $128.0M (including adjustments to base) respectively for MEP.
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Relevant Program Title: Hollings Manufacturing Extension Partnership Exhibit 13 Page no:
Change(s): -$.443 million NIST- 177
Validation and Verification
Data Source Frequency Data Storage Internal Control Data Limitations Actions to
Procedures be Taken
The client The survey is Survey data is sent | Internal controls include As with similar survey None

impact survey is
administered by
a private firm,
Turner

conducted four
times per year,
and clients are
selected based on

directly to MEP for

analysis. MEP
reviews and stores

survey data received

verification and significant
review of the client
responses by MEP staff.
Criteria are in place for

instruments, sources of
uncertainty include variation
in interpretation of specific
questions; in the estimation

Marketing , when they from Turner identifying outliers in the | techniques used in response
located in completed the Marketing. data. Centers verify the to specific questions; in the
Sanford, FL. first project with outlier and if necessary, quality of industry data;

a MEP Center in the data are revised based | missing values; and other

the previous year.

on the Center review.

common survey problems.
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NIST FY 2013 Proposed Program Changes

Program Change:

APP Page
no.

NIST Laboratories

NIST- 22

Performance

Measure no.

Ammarzmm’m -

FTE

Amount
(5000)

FTE

B

Amount
(5000)

Page of Exhibit 13

1C,D.E,F

2,202

567,000

90

81,000

NIST- 85, 106, 112,
124, 130, 142, and
147

Advanced Manufacturing
Technology Consortia
(AMTech)

NIST- N/A

N/A

21,000

NIST- 171

Hollings Manufacturing
Extension Partnership
(MEP)

NIST- 26

2A,B,C.D

83

128,443

(443)

- NIST- 177




6 - LSIN

National Technical Information Service

NTIS provides the American public with permanent and ready access to scientific, technical, and business research through the
acquisition, organization, and preservation of data added to its permanent collection. NTIS collects, classifies, coordinates, integrates,

. records, and catalogs scientific and technical information from whatever sources, foreign and domestic, that may stimulate innovation

and discovery and then disseminates that information to the public. In an effort to provide the American public with increased access
to the vast collection of government information, NTIS utilizes advanced e-commerce channels, including providing downloads of any
item 1in its collection that is in electronic format for a single low fee or at no charge if under five pages. NTIS also helps other Federal
agencies interact with and better serve the information needs of their own constituents by providing information management services.

DoC Strategic Themes, Goal and Objective: Corresponding NTIS

DoC Theme: Science and Information

DoC Strategic Goal: Generate and communicate new, cutting-edge scientific understanding of technical, economic, social,
and environmental systems.

Performance Objective 13: Increase scientific knowledge and provide information to stakeholders to support economic
growth and to improve innovation, technology, and public safety.

NTIS operates a central clearinghouse of scientific and technical information that is useful to U.S. business and industry. Without
appropriated funds, NTIS collects scientific and technical information; catalogs, abstracts, indexes, and permanently archives the
information; disseminates products in the forms and formats most useful to its customers; develops electronic and other new media to
disseminate information; and provides information processing services to other Federal agencies. NTIS’ funding comes from (1) the
sale of technical reports and subscription services to business and industry, schools and universities, state and local government
offices, and the public at large; and (2) services to Federal agencies that help them communicate more effectively with their
employees and constituents. NTIS promotes the development and application of science and technology by providing technologically
advanced global e-commerce channels for dissemination of its specialized information to business, industry, government, and the
public. The NTIS bibliographic database is available for searching via the NTIS website and search engines free of charge. Users can
download full text documents for free or for a nominal fee depending on document length and can purchase the same documents in a
variety of physical media formats. Subscriptions are available to NTIS technical reports through the NTIS National Technical Reports
Library and private sector database lease partners.
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NTIS Priorities / Management Challenges

NTIS: Strategic Priorities for FY 2013

NTIS’ priority is to contribute successfully to the Department of Commerce’s strategic goal of generating and communicating new,
cutting-edge scientific, technical, economic, social and environmental systems. To that end, NTIS is committed to increasing the
number of updated items it makes available, increasing the number of information products disseminated annually and enhancing
customer satisfaction.

NTIS Targets and Performance Summary

NTIS Performance Objective 13: Increase scientific knowledge and provide information to stakeholders to support economic
growth and to improve innovation, technology, and public safety.

Measure 1A: Number of Updated Items Available FY 2008 FY 2009 FY 2010 | FY 2011 FY 2012 | FY 2013
(Annual) Actual Actual Actual Actual Target Target
’ 813,775 893,138 969,473 836,579 875,000 892,500

Description: The number of items available for sale to the public from NTIS includes scientific, technical, and engineering
information products added to the permanent collection, as well as items made available through online electronic subscriptions.
Comments on Changes to Targets: The FY 2013 Target reflects continued increases in expected activity.

Relevant Program Title: ) Exhibit 13 Page
Change(s): N/A N/A ‘ no:
N/A
Validation and Verification
Data Source | Frequency | Data Storage Internal Control Procedures Data Limitations Actions
to be
Taken
NTIS operates and | Data is available | All data is stored NTIS’ accounting and budget offices | Output Only None
maintains internal | daily. Reports are | within NTIS | analyze and report performance data
systems for produced systems. to management. Data verification is
collecting monthly. provided through regular internal
acquisition statistics. : independent audl‘for reporting,.
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Measure 1B: Number of Information Products FY 2008 FY 2009 FY 2010 | FY 2011 FY 2012 | FY 2013
Disseminated (Annual) Actual Actual Actual Actual Target Target
32,267,167 49,430,840 50,333,206 48,958,993 49,878,000 50,875,560

Description: This measure represents information disseminated and includes compact discs, diskettes, tapes, online subscriptions,
electronic document downloads, Web site pages, as well as traditional paper and microfiche products.

Comments on Changes to Targets: The FY 2011, FY 2012, and FY 2013 targets have been updated to reflect results of the
deployment of the Next Generation 2.0 website released in FY 2010 — FY 2011. The targets have been updated using FY 2011

actuals as the new baseline.

Relevant Program Title: Exhibit 13 Page no:
Change(s): N/A N/A : N/A
Validation and Verification
Data Source Frequency Data Storage Internal Control Procedures Data Limitations | Actions
to be
Taken
A modified Internal All data is stored NTIS” accounting and budget Output Only None
commercial order management within NTIS offices analyze and report
processing system and | activity reports systems. performance data to management.
a standard Web are produced Data verification is provided
analysis software daily, summaries through regular internal
package used by are produced independent auditor reporting.
industry. monthly.
Measure 1C: Customer Satisfaction FY 2008 FY 2009 FY 2010 | FY 2011 FY 2012 FY 2013
Actual Actual Actual Actual Target Target
96% 98% 98% 99.5% 95% - 98% 95% - 98%

Description: This measure represents the percentage of NTIS customers that are satisfied with the quality of their order, the ease of
order placement, and the timely fulfillment of that order. NTIS’s continual efforts to maintain and possibly improve this very high
rate of customer satisfaction are essential to the success of NTIS’s performance and mission to collect and disseminate scientific and

business-related information.

Comments on Changes to Targets: N/A
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Relevant Program Title: Exhibit 13 Page no:
Change(s): N/A N/A N/A
. Validation and Verification
Data Source Frequency Data Storage Internal Control Procedures Data Actions to be
) Limitations Taken
A modified Internal All information is NTIS accounting and None None
commercial order management stored within NTIS budget offices analyze and -
processing system. | activity reports systems. report performance data to
are produced management. Data
daily, summaries verification is provided
are produced through regular internal and
monthly. independent auditor
reporting.
NTIS FY 2013 Program Changes
Accompanying GPRA I ‘ Base Increase/Decrease Page of Exhibit
13 Discussion
Program Change: APP Page Performance FTE Amount FTE Amount
no. Measure no.
National Technical N/A 150 | $66.0M 0 50 N/A
Information Service
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NIST/NTIS Resource Requirements Table *

NIST Resource Requirements (obligations in M)

FY 2008
Actual

FY 2009 Actual

FY 2010
Actual

FY 2011
Actual

FY 2012
Estimate

FY 2013
Base

Increase/
Decrease

FY 2013
Request

Performance Objective 3: Stimulate high growth business formation and entrepreneurship, through investing in high-risk high-reward technologies and by
removing impediments to accelerate technology commercialization.

TIP (ITS) $54.5 $50.2 $77.2 $74.2 $8.4 - - -
AMTech (ITS) - - - - - - $21.0 $21.0
Recovery Act funds - - - - - - -
Total Funds 54.5 50.2 77.2 74.2 8.4 - 21.0 21.0
Performance Objective 5: Provide measurement tools and standards to strengthen manufacturing, enable innovation, and increase efficiency.

Labs (STRS & majority of Reimbursable) 550.6 576.1 607.6 606.5 694.6 650.1 77.2 727.3
User Facilities (STRS) 70.5 74.5 72.9 74.2 91.0 80.5 6.5 87.0
SCMMR (CRF) 138.3 161.7 169.8 91.0 69.6 42.0 18.0 60.0
Recovery Act funds 125.1 475.6 4.4 8.4 -

Total Funds 759.4 937.4 1,325.9 776.1 863.6 772.6 101.7 874.3
Performance Objective 8: Improve the competitiveness of small and medium-sized firms in manufacturing and service industries.

MEP (ITS Approp) 91.2 112.6 126.8 129.3 134.1 129.1 (0.4) 128.7
Recovery Act funds -

Total Funds 91.2 112.6 126.8 129.3 134.1 129.1 (0.4) 128.7
NIST Total, Recovery Act Funds - 125.1 475.6 4.4 8.4 - - -
NIST Total Original Funds 905.1 975.1 1,054.3 975.2 997.7 901.7 122.3 1,024.0
Total NIST S 905.1 | $ 1,100.2 1,529.9 | $ 979.6 | $ 1,006.1 | $ 901.7 1223 S 1,024.0
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NTIS Resource Requirements (obligations in M)

FY 2008 Actual

FY 2009 Actual

FY 2010
Actual

FY 2011
Actual

FY 2012
Estimate

FY 2013
Base

Increase/
Decrease

FY 2013
Request

Performance Objective 13: Increase scientific knowledge and provide information to stakeholders to support economic growth and to improve innovatio

and public safety.

n, technology,

NTIS 22.5 31.9 46.0 48.9 65.5 66.0 - 66.0
NTIS Total Funds 22.5 31.9 46.0 48.9 65.5 66.0 - 66.0
FY 2010 FY 2011 FY 2012 FY 2013 Increase/ FY 2013
Grand Total (NIST & NTIS) FY 2008 Actual |FY 2009 Actual Actual Actual Estimate Base Decrease Request
Original Funding 927.5 1,007.0 1,100.1 1,023.9 1,063.2 967.7 122.3 1,090.0
Direct 733.1 803.4 894.7 806.5 791.4 738.5 120.8 859.3
Reimbursable 194.4 203.6 205.4 217.4 271.8 229.2 1.5 230.7
IT Funding 85.7 97.7 89.1 93.2 91.9 92.4 - 92.4
Recovery Act Funding - 125.1 475.6 4.4 8.4 - - -
Direct - 122.8 464.2 4.4 8.4 - - -
Reimbursable - 2.3 114 - ~ - = “
IT Funding - - - - - - - *
Total Funding 927.5 1,132.1 1,575.7 1,028.3 1,071.6 967.7 122.3 1,090.0
Direct 733.1 926.2 1,358.9 810.9 799.8 738.5 120.8 859.3
Reimbursable 194.4 205.9 216.8 217.4 271.8 229.2 1.5 230.7
IT Funding 85.7 97.7 89.1 93.2 91.9 92.4 - 92.4
Original FTE 2,934 2,982 3,014 3,123 3,344 3,312 94 3,406
Recovery Act FTE - 18 106 11 - = = -
Total FTE 2,934 3,000 3,120 3,134 3,344 3,312 94 3,406

*Dollars reflect obligations for all fund sources and excludes $300M Wireless Innovation Fund and $1,000M National Network for Manufacturing Innovation
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Department of Commerce

National Institute of Standards and Technology
Scientific and Technical Research and Services
SUMMARY OF RESOURCE REQUIREMENTS

(Dollar amounts in thousands)

Exhibit 5

Budget Direct Appro-
Positions FTE Authority Obligations priation
2012 Currently Available 2,203 2,175 $574,555 $589.879 $567,000
less: Unobligated balance from prior year 0 0 0 (15,924) 0
plus: Unobligated balance from prior year transferred to ITS 0 0 0 1,600 0
less: Transfers from DoJ 0 0 (6,500) (6,500) 0
less: Transfer from EAC 0 0 (2,750) (2,750) 0
2013 Adjustments to base:
Annualization of positions financed in FY 2012 0 27
plus: Restoration of 2012 deobligation offset 0 0 1,000 0 1,000
plus: Adjustment of WCF transfer for prior program changes 0 0 1,695 1,695 0
plus: Uncontrollable cost changes 0 0 7,788 7,788 7,788
less: Amount absorbed 0 0 (7,788) (7,788) (7.788)
less: Estimated recoveries, 2013 0 0 (1,000) 0 (1,000)
2013 Base Request 2,203 2,202 567,000 568,000 567,000
Administrative savings (amount reinvested) [0] [0] [2,693] [2,693] [2,693]
plus: 2013 Program changes 124 90 79,500 79,500 81,000
plus: Transfer from EAC 2,750 2,750 0
2013 Estimate 2,327 2,292 649,250 650,250 648,000
Increase/
2011 2012 2013 2013 (Decrease)
Actual Currently Available Base Estimate Over 2013 Base
Per- Per- Per- Per- Per-
Comparison by activity/subactivity: sonnel Amount  sonnel Amount  sonnel Amount  sonnel Amount  sonnel  Amount
Measurement science, services, and programs
Laboratory programs Pos./Approp 1,960 $463,188 2,092 $517.969 2,092 $517,969 2,183  $572,640 91  $54,671
FTE/Obl. 1,898 473,959 2,066 532,270 2,092 518.829 2,159 574,750 67 55,921
Corporate services Pos./Approp 49 18,842 49 18,547 49 18,547 49 18,547 0
FTE/Obl. 47 19,274 48 18,650 48 18,650 48 18,650 0
Standards coordination and special programs Pos./Approp 58 15,346 62 30,484 62 30,484 95 56,813 33 26,329
FTE/Obl. 56 16,354 61 38,959 62 30,521 85 56,850 23 26,329
TOTALS Pos/Approp 2,067 497376 ' 2203 567,000 2,203 567,000 2,327 648,000 124 81,000
FTE/Obl. 2,001 509,587 2,175  589.879 2,202 568,000 2,292 650,250 90 82,250

" The Baldrige Performance Excellence Program transferred from the STRS appropriation to the ITS appropriation consistent with the approved NIST reorganization.
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Increase/

2011 2012 2013 2013 (Decrease)
Actual Currently Available Base Estimate Over 2013 Base
Per- Per- Per- Per-
Comparison by activity/subactivity: sonnel Amount  sonnel Amount  sonnel Amount Amount sonnel Amount
Adjustments for: .
Recoveries (4,678) (1,000) (1,000) (1,000) 0
Refunds (46) 0 0 0 0
Unobligated balance, start of year (18,931) (15,924) 0 0 0
Unobligated balance, end of year 15,924 0 0 0 0
Unobligated balance, expired account 7 0 0 0 0
Unobligated balance transfer to ITS for TIP shutdown/BPEP transition 1,600
Budget Authority 501,863 574,555 567,000 649,250 82,250
Financing from transfers:
Transfers to other accounts 0 1,695 0 1,500 1,500
Transfers from DoJ to OLES (1,243) (6,500) 0 0 0.
Transfer from Election Assistance Commission (3,244) - (2,750) 0 (2,750) (2,750)
Transfers to ITS, Reorganization 9,608 0
Appropriation 506,984 567,000 567,000 648,000 81,000

" The Baldrige Performance Excellence Program transferred from the STRS appropriation to the ITS appropriation consistent with the approved NIST reorganization.
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Exhibit 7
Department of Commerce
National Institute of Standards and Technology
Scientific and Technical Research and Services
SUMMARY OF FINANCING
(Dollar amounts in thousands)

2012 Increase/
2011 Currently 2013 2013 (Decrease)
Actual Available Base Estimate Over 2013 Base
Total Obligations $509,587 $589,879 ¥ $568,000 $650,250 $82,250
Offsetting collections from:
Federal funds 0 0 0 0 0
Non-Federal sources 0 0 0 0 0
Total offsetting collections 0 0 0 0 0
Adjustments for:
Recoveries and refunds (4,733) " (1,000) (1,000) (1,000) 0
Unobligated balance, start of year (19,758) % (15,924) 0 0 0
Unobligated balance, end of year 15,924 ¥ 0 0 0 0
Unobligated balance, expired 843 ¥ 0 0 0 0
Unobligated balance transfer to ITS 1,600 0 0 0
Budget Authority 501,863 574,555 567,000 649,250 82,250
Financing:
Transfer to other accounts’ 0 1,695 0 1,500 1,500
Transfer from other accounts (4,487) " (9,250) 0 (2,750) (2,750)
Reorganization to ITS 9,608 0
Appropriation 506,984 567,000 567,000 648,000 81,000

"Including $9K from ARRA reimbursable.

. Carryover includes $6,174K from regular STRS, $12,757K from ARRA HHS transfer (no year). and $827K from ARRA reimbursable.

¥ Including $8.382K from ARRA HHS transfer, which is no year.

“ Including $836K from ARRA reimbursable.

¥ $3,244K from EAC and $1,243K from COPS, DoJ in FY 2011; $2,750K from EAC and $6,500 from DoJ in FY 2012; and planned $2,750K
from EAC in FY 2013.
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Exhibit 9
Department of Commerce
National Institute of Standards and Technology
Scientific and Technical Research and Services
JUSTIFICATION OF ADJUSTMENTS TO BASE
(Dollar amounts in thousands)

FTE Amount
Adjustments:
Restoration of FY 2012 deobligation offset ................coooviniiiiiiiiiiiccceeee e 0 1,000

In FY 2012, NIST’s STRS budget authority was reduced by $1,000,000 based on an estimated level of prior year deobligations. This
adjustment would restore the reduction in FY 2013.

Financing:

Recoveries of prior year deobligations.................coooiiiiiiiiiiiiiii e 0 (1,000)

NIST’s FY 2013 STRS budget authority is reduced by the estimated level of prior year deobligations in FY 2013.
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Other Changes:

2013 Pay increase and related COSES...........ooooiiiiiiiiiiiiiii e et ennas 0 978

A general pay raise of .5 percent is assumed to be effective January 1, 2013.

Total cost in FY 2013 0f pay iNCIEaSE .....cvevveveiiiieirieieieiereee ettt $978,000
Less amount absorbed in FY 2013 .....coioiiiiiiiiiiicieeeeee e 0
Amount requested for FY 2013 pay iNCrease.........ccocvvevveeveereenieeiieseeneeeeseevesiesnens 978,000
Payment to Departmental Management Working Capital Fund.................. s 0
Total adjustment for FY 2013 pay iNCrease ........ccecvvvrieieienieninieieeieceeieeeneesie e 978,000
Annualization of positions financed in FY 2012 ...t 27 0

NIST requires an additional 27 FTE to staff F'Y 2012 requested increases at their full operating level in FY 2013.

New pPOSItIONS 11 2012 .o et 136
LSS 5 POICENTE LaPSE. .ttt (@A)
D = N 2 N 129
Less FTE FUunded in 200 2. ... oot e et et e ettt et et et e a v e (102)
Annualization of Positions/FTE in 2013, ... .. . 27
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Personnel Denefits ..............ooooiiiiiiiiiii et $1,795

Civil Service Retirement System (CSRS)......covooviviviiieieiiieiecvesees rreerereaiene e ($224)
Federal Employees’ Retirement System (FERS) ........cccccvveiiiniecieieeeee 374
Thrift Savings Plan (TSP).....cc.ccivuiiiriceieceeeceee et 107
Federal Insurance Contribution Act (FICA) - OASDI.......cccoovvevivereiiriieeeereeenans 292
Health INSUFANCE ....ovvviiieiiccee e ettt ee e e e e eereennees 1,270
Employees’ Compensation Fund...............cooooiiiiiiiii e, (24)

Civil Service Retirement System (-$224,000) — The number of employees covered by the Civil Service Retirement System (CSRS)
continues to drop as positions become vacant and are filled by employees who are covered by the Federal Employees’ Retirement System

(FERS). The estimated percentage of payroll for employees covered by CSRS will decrease from 10.2 percent in FY 2012 to 8.7 percent
in FY 2013. The contribution rate will remain at 7.0 percent in FY 2013.

Payroll subject to retirement systems ($213,314,516)

Cost of CSRS contributions in FY 2013 ($213,314,516 x .087 X .07) c.ccvverververenane. $1,299,085
Cost of CSRS contributions in FY 2012 ($213,314,516 x .102 X .07) c.cvevveevecrennnn. 1.523.066
Total adjustment 10 DASE .....cccvevveiviiriiiesierestee e ere e seeeaesnaens (223,981)

Federal Employees’ Retirement System ($374,000) — The number of employees covered by FERS continues to rise as employees covered
by CSRS leave and are replaced by employees covered by FERS. The estimated percentage of payroll for employees covered by FERS will
increase from 89.8 percent in FY 2012 to 91.3 percent in FY 2013. The contribution rate remained at 11.7 percent for FY 2013.

Payroll subject to retirement systems ($213,314,516)

Basic benefit cost in FY 2013 ($213,314,516 x 913 X .117) ccooivivieiiiiirieeeen, $22,786,470
Basic benefit cost in FY 2012 ($213,314,516 X .898 X .117) ecvevvveiiireriecieieee 22.412.103
Total adjuStmENt t0 DASE ......eevviiiriiirieeriecre ettt ettt et sae e e be e raeebeesaeeeees 374,367
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Thrift Savings Plan ($107,000) — The cost of agency contributions to the TSP will also rise as FERS participation increases. The
contribution rate will decrease from 4.56 to 4.54 percent in FY 2013.

Thrift plan cost in FY 2013 ($213,314,516 X .913 X .0454) ..cvcveivivnrciieccccne, $8,841,929

Thrift plan cost in FY 2012 ($213,314,516 x .898 X .0456) .....cevvevvviiriieiiireieree, 8.734.973
Total adjustment 10 DASE .....ccvecvivierrieiieieie ettt 106,956

Federal Insurance Contributions Act (FICA) - OASDI ($292,000) — As the percentage of payroll covered by FERS rises, the cost of OASDI
contributions will increase. In FY 2013, the maximum salary subject to OASDI tax will increase from $110,175in FY 2012t0 $113,100in
FY 2013. The OASDI tax rate will remain at 6.2 percent in FY 2013.

FERS payroll subject to FICA tax in 2013 ($213,314,516 x .913 x .882 x .062)......... $10,650,045
FERS payroll subject to FICA tax in 2012 ($213,314,516 x .898 x .873 x .062)......... ~10.368.184
Increase (FY 2012-FY 2013) oottt st saae e ens 281,861
OTP payroll subject to FICA tax in FY 2013 ($7,898,484 x .913 x .882 x .062) ........ 394,344
OTP payroll subject to FICA tax in FY 2012 ($7,898,484 x .898 x .873 x .062) ........ 383.907
Increase (FY 2012-FY 2013) oottt st 10,437
Total adjustment 10 DASE .....cceevviriiiiieiieeeie ettt 292,298

Health insurance ($1,270,000) — Effective January 2011, NIST’s contribution to Federal employees’ health insurance premiums increased
by 8.8 percent. Applied against the FY 2012 estimate of $14,430,00 the additional amount required is $1,269,840.

Employees’ Compensation Fund (-$24,000) — The Employees’ Compensation Fund bill for the year ending June 30,2011 isanet $13,015
lower than for the year ending June 30, 2010. The STRS share of this decrease is $-23,637.
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Travel and transportation of PErsONS ..ottt 0 345

The General Services Administration (GSA) standard per diem rate for destinations within the Continental United States (CONUS)
increased by 6% from $116 to $123. This percentage was applied to the FY 2012 estimate of $5,742,000 for an increase of $344,520.

Rental PAymMents t0 GSA .........oooiiiiiiiiecieciccee ettt sttt enae et naeereenneeneas 0 1

GSA rates are projected to increase 1.7 percent in FY 2013. This percentage was applied to the FY 2012 estimate of $53,000 to arrive at an
increase of $901.

Communications, utilities, and miscellaneous charges...............cccccoeiiviiiiiiiiiiciie e 0 1,949
EleCtriCity 1ate INCT@ASE. .. .ttt ettt ettt et et et ettt et et e et e et ae e eaene s 1,761
Natural Gas rate INCICASE. . ...ttt ittt ettt ettt ettt ettt ettt et e eae e, 189
15 (03 20 2 117 4 1o3 1 (D

The electricity ATB amount was derived using a year to year comparison of the cost per kilowatt hour. In analyzing the 12 months ended
March 2011 and 2010, the per kilowatt hour rate increased 18.1 percent (from .094 to .111 ) for Gaithersburg, Maryland; increased 17.2
percent (from .303 to .355 ) for Kauai, Hawaii; increased 7.6 percent (from .066 to .071 ) for Boulder, Colorado; and decreased 2.2 percent
(from .091 to .089 ) for Ft. Collins, Colorado for a net increase of $1,761,000.

The natural gas ATB amount was derived using a year to year comparison of the average cost per therm. In analyzing the 12 months ended
March 2011 and 2010, the per therm rate increased 4.7 percent (from .851 to .891) and increased 4.7 percent (from 5.637 to 5.902) for
Gaithersburg and Boulder respectively resulting in a net increase of $189,000.

The average decrease for HCHB PEPCO electricity is projected to be 25%. This percentage was applied to the 2012 electricity estimate of
$4,000 for a decrease of $1,000.
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ORET SEIVICES ......viiiieiiie ettt e et e vt e e s et e seeeeeaseeesetesarseesesseeseseeserseeseresseseesiresesaesons 0 162

Working .Capital Fund (Departmental Management)..................cooeovviinininn.n. 24
Commerce Business Systems (CBS) .....ccccoviviriiiiiieieeccce e 137
National Archives and Records Administration (NARA) storage costs.................... : 1

Working Capital Fund (Departmental Management) ($24,000) — An additional $24,000 is required to fund cost increases ‘in the
Departmental Management Working Capital Fund.

Commerce Business Systems (CBS) ($137,000) — An increase of $137,000 is required in F'Y 2013 consistent with the CBS Capital Asset
Plan.

National Archives and Records Administration (NARA) storage costs ($1,000) - NARA estimates reflect an increase of $1,000in FY 2013
for records storage and maintenance costs.

Supplies And MAaterials ..ottt bbb eb e e 0 185
Scientific journal SUDSCTIPHONS......c..eviirtiriiriirieie ettt $156
HETIUINL ..ottt 29

Scientific journal subscriptions ($156,000) - This adjustment to base addresses the FY 2010 to FY 2011 inflationary increase in costs for
NIST’s subscriptions journals which exceed the inflationary increases provided through the regular general pricing level deflator. The
application of the 7.3 percent deflator results in an increase of $156,366 when applied to the F'Y 2012 estimate of $2,142,000.

Helium ($29,000) — This adjustment to base was derived using a year to year comparison of the average cost per liter of helium. In
analyzing the 12 months ended February 2011 and 2010, the per liter rate increased 7.5 percent (from 8.402 to 9.034) resulting in an
increase of $28,875 when applied to the FY 2012 estimate of $385,000.
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General pricing level adjustment................cooooiiiiiiiiiiiii e s 0 2,373

This request applies the OMB economic assumption of 1.5 percent for FY 2013 where the prices that the government pays are established
through the market system. Factors are applied to sub-object classes that result in the following adjustments to base: transportation of things
$19,905; rental payments to others $34,470 communications, utilities, and miscellaneous charges $68,415; printing and reproduction
$4,830; other services $1,180,685; supplies and materials $367,200; and equipment $697,980.

Subtotal, Other ChANEES ..............ccoiiiiiiiii et st s a e s 27 7,788
CAMOUNTE ADSOIDEA ..o e ettt sae s 0 (7,788)
Total adjustments t0 DASE............cccviiiiiiiiiii e 27 0
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APPROPRIATION ACCOUNT: SCIENTIFIC AND TECHNICAL RESEARCH AND SERVICES

BUDGET ACTIVITY: MEASUREMENT SCIENCE, SERVICES, AND PROGRAMS

For FY 2013, the NIST budget request is an increase of $81.0 million from the FY 2012 enacted
appropriations for a total of $648.0 million. The request provides a 117 FTE increase, including 27
FTE from the annualization of increases provided in FY 2012 appropriations.

BASE JUSTIFICATION FOR FY 2013:
Measurement Science, Services, and Programs Overview

The NIST Measurement Science, Services, and Programs work at the frontiers of measurement
science to ensure that the U.S. system of measurements is firmly grounded on a sound scientific and
technical foundation. NIST promotes the use of measurements based on the international system of
units (SI). The measurement science research at NIST is useful to all science and engineering
disciplines. The NIST Laboratories directly support U.S. innovation and industrial competitiveness by
developing new measurement instruments and facilities to address critical barriers to innovation;
disseminating validated measurement methods and protocols; providing reference data, reference
materials, and calibration services to ensure that industry-performed measurements are traceable to
NIST standards; and developing testing protocols and supporting laboratory accreditation programs.
NIST works actively with other metrology institutes from around the world to ensure that the global
marketplace is supported with sound measurements and standards.

The NIST Laboratories also support the development of written standards and specifications that
define technical and performance requirements for goods and services. These standards—also
known as documentary standards—are often developed collaboratively with the private sector
through an open, consensus-based process. NIST scientists and engineers lend their expertise to
these efforts in order to promote standards that are based on sound science and to ensure that the
standards are supported by effective measurements and testing for conformity to the standards.

Primary areas being researched with the program’s base resources include the following:

e maintaining and disseminating national measurement standards;

e developing new measurement technologies and ways to tie needed measurements to
fundamental national standards;

e developing, maintaining, and improving existing measurement science, services, references,
and standards; and

e pursuing basic and applied research in measurement areas within NIST’s mission.
The work performed by the NIST Laboratories affects many aspects of daily life in the U.S.
Examples include: :

e Manufacturing -- NIST programs in Advanced Manufacturing are developing the tools to
enable more competitive ways to manufacture current generation products and that enable
the manufacture of new products that are emerging from advanced technologies.
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Cybersecurity -- NIST programs focused on information technology and cybersecurity are
enabling the adoption of a robust and secure cyber infrastructure that will increase
productivity and foster continued innovation.

Interoperability -- Critical emerging technologies such as the Smart Grid and health care
information systems have the potential to transform our society and revitalize the U.S.
economy. NIST programs are helping to accelerate the development of standards needed to
ensure that the many interconnected components in these systems can fully interoperate and
exchange information seamlessly across systems.

The Measurement Science, Services, and Programs budget is organized into three subactivities
under the Scientific and Technical Research and Services (STRS) appropriation account.

The Laboratory Programs subactivity ($572.6 million, 2,159 FTE) includes two user facilities
(NIST Center for Neutron Research and Center for Nanoscale Science and Technology), two
measurement laboratories (Physical Measurement Laboratory and Material Measurement
Laboratory) and two technology laboratories (Engineering Laboratory and Information
Technology Laboratory). It also includes The Strategic and Emerging Research Initiative
(SERI), Innovations in Measurement Science (IMS), and the Postdoctoral Research
Associateship Program.

The Corporate Services subactivity ($18.6 million, 48 FTE) contains Computer Support and
Business Systems in support of NIST’s Laboratories.

The Standards Coordination and Special Programs subactivity ($56.8 million, 85 FTE)
manages the organization's programs and resources to meet specific mission objectives.
Current activities include management of the Office of Law Enforcement Standards and
NIST's responsibilities related to Greenhouse Gases and National Security Standards,
among others.
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Activity: Measurement science, services, and programs

Subactivity: Laboratory programs

Line Item
Strategic and emerging
research initiative fund

National measurement and
standards laboratories

User Facilities

Postdoctoral research

associateship program

Total

Pos./Approp
FTE/Obl.

Pos./Approp
FTE/Obl.

Pos./Approp
FTE/Obl.

Pos./Approp
FTE/Obl.

Pos./Approp
FTE/Obl.

Department of Commerce

National Institute of Standards and Technology
Scientific and Technical Research and Services
PROGRAM AND PERFORMANCE: DIRECT OBLIGATIONS

(Dollar amounts in thousands)

Exhibit 10

Increase/
2011 2012 2013 2013 (Decrease)
Actual Currently Available Base Estimate over 2013 Base
Per- Per- Per- Per- Per-
sonnel Amount sonnel Amount sonnel Amount "sonnel Amount sonnel Amount
25 $9,743 25 $9,668 25 $9,668 25 $9,668 0 0
23 9,120 24 . 10,313 24 9,668 24 9,668 0 0
1,590 372,862 1,702 420,736 1,702 420,736 1,778 468,909 76 $48,173
1,544 384,673 1,684 432,472 1,706 421,384 1,762 470,807 56 49,423
260 69,575 260 74,557 260 74,557 ' 275 81,055 15 ' 6,498
250 70,306 259 75,273 259 74,755 270 81,253 11 6,498
85 11,008 105 13,008 105 13,008 105 13,008 0 0
81 9,860 99 14212 103 13,022 103 13,022 0 0
1,960 463,188 2,092 517,969 2,092 517,969 2,183 572,640 91 54,671 v
1,898 473,959 2,066 532,270 2,092 518,829 2,159 574,750 67 55921 %

" The increase of $54.671 million consists of $39 million for Advanced Manufacturing (components of the $45 million initiative), $8 million for Advanced Communications (component of the
$10 million initiative), $5 million for Disaster Resilience, $8 million for NSTIC, and a decrease of $5.329 million in grants (component of the $12 million extramural grants reduction).

¥ The difference between obligation and appropriation is due to EAC transfer of $2.75 million and transfer out of $1.5 million to NIST WCF.



SUBACTIVITY: LABORATORY PROGRAMS

The objectives of the Laboratory Programs subactivity are to promote U.S. innovation and industrial
competitiveness by advancing measurement science, standards, and technology that drive
technological change. NIST’s Laboratories play a unique role in the Nation’s scientific, industrial, and
business communities. NIST anchors the national measurement and standards system that is the
language of research and commerce. Maintaining the national standards of measurement is a role
that the U.S. Constitution assigns to the Federal government to ensure fairness in the marketplace.
NIST’s presence and leadership in the Nation’s measurement and standards system enables
companies, researchers, government agencies, and universities to work with each other more easily,
improving the Nation’s economic security and quality of life.

NIST resources are devoted to meeting today’s economic and societal challenges and to laying the
foundation for future success. NIST activities help address a broad range of critical challenges for the
Nation. Current Administration priority areas targeted by NIST include advanced manufacturing,
cybersecurity, Smart Grid, Healthcare IT, alternative energies, and improved sustainability. NIST
also supports enacted legislation such as the America COMPETES Act, which outlines major roles
for NIST in promoting national competitiveness and innovation, and the National Technology
Transfer Advancement Act (NTTAA), which designates NIST as the coordinator for all Federal
agencies using documentary standards.

The individual descriptions of the Budget Line Items under NIST’s Laboratory Programs are
described below.

1. NIST Center for Neutron Research (NCNR)

Program Description:

NIST safely and reliably operates a national user facility providing neutron-based measurement
capabilities to U.S. researchers from industry, academia, NIST, and other government agencies in
support of materials research, neutron imaging, chemical analysis, neutron standards, dosimetry, and
radiation metrology. The NCNR, the Nation’s premier neutron research facility, serves the majority of
all neutron scattering users in the United States. Neutrons — uncharged particles from the nucleus of
atoms — have unique properties that make them ideal probes of the structure and motion of materials
at the scale of atoms and molecules in a material. The NCNR provides an intense source of neutron
beams that are used to probe the molecular and atomic structures and dynamics of a wide range of
materials. The facility also boasts a unique, large-volume, liquid hydrogen cold source, which
produces the highest intensity of “cold” (or low-energy) neutron beams in the country. Cold neutrons
are used to probe the underlying structures and slow dynamics in advanced materials such as
plastics, magnetic films, chemical catalysts, biological materials, and composites. With such state-of-
the-art measurement capabilities unavailable elsewhere in North America, the NCNR plays an
essential role in broad sectors of nano-science and technology. In a wide range of applications,
neutron beam measurement techniques are on a par with the x-ray or microscope in their ability to
probe materials that are the focus of study in today’'s most important research areas, including
materials technology, biotechnology, and nanotechnology. The NCNR operates as a national user
facility that provides merit-based access to all qualified researchers. The NCNR also supports critical
NIST research in materials research, chemistry, physics, nanoscale science, and other related fields.
Use of the NCNR facilities for proprietary research is possible on a full-cost recovery basis. As a
result, researchers from industry, academia, and other Federal agencies depend on NCNR’s unique
research capabilities to work on cutting edge science. The capabilities of the NCNR are further
leveraged through a variety of cost-sharing partnerships with other agencies, industries, and
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universities to expand specific measurement capabilities, and to broaden the access to unique
neutron instrumentation. The NCNR is significantly expanding its collaboration with the Nation’s
industrial and academic researchers with new instrumentation and analysis methods for
macromolecular dynamics, neutron trace analysis, neutron chemical spectroscopy, neutron imaging,
and neutron spectroscopy. In FY 2012 NIST will restart reactor operations following an extended
shutdown period used to enhance and increase neutron measurement capabilities as part of the
ongoing NCNR expansion initiative. '

Examples of Accomplishments:
Research and Facility Performance:

e National Research Facility/Neutrons: Even with the long FY 2011 shutdown, NCNR successfully
operated the reactor to support scientific research on 142 days out of as many scheduled days.
During FY 2010, the last previous year of full NCNR operations, nearly 2,300 researchers directly
benefited from access to NCNR capabilities, which accounted for over one-half of all neutron
research done in the United States. Researchers from 42 States, Puerto Rico, and the District of
Columbia are included in this total. These researchers also represent 146 U.S. universities,
45 U.S. corporations, and 32 U.S. government organizations and laboratories.

e High Impact Research: Research performed at the NCNR resulted in 328 publications in
FY 2011. With a significant fraction of these papers published in prominent journals, the NCNR
ranks as one of the highest impact neutron facilities in the world.

Priority Objectives for FY 2013:

In FY 2013 the NCNR will have completed conétruction and new instrumentation work performed
during the shutdown allowing NIST to provide new neutron measurement capabilities to the U.S.
research community. Examples of research the expanded NCNR will support include:

e Energy Efficiency and Alternative Energy: Studying nanomaterials for the structure and behavior
of new materials at the nano-scale, making it possible to improve process technologies and
develop new materials applications in areas ranging from lighter weight advanced materials for
the auto industry to new nanocomposites for polymer-based solar cells to new materials and
approaches for the efficient storage of energy.

e Fuel Cell Design: Imaging the interior of complex devices and materials non-destructively to “see”
how they function under various operating conditions. NCNR neutron imaging has made it
possible to look through the steel casings of operating fuel cells and watch the flow and
movement of water molecules as the cell functions, leading to better designs and performance.

e Drug and Vaccine Development: Improving the study of the structure and motions of very
large biological molecules such as proteins. Neutrons can see detailed protein structure
such as bending or folding which helps identify the protein’s function. The insights gained
could lead to the development of new drug therapies, new anti-toxins, and improved
vaccines.

e Environment: Studying chemical interactions with porous or other complex structured
materials. The unparalleled penetration and imaging power of neutrons is being used to
develop new, more efficient, industrial catalysts and better ways to remove toxins from the
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environment, as well as to achieve a better understanding of complex biological systems at
the cellular level.

e Advanced Computer Technology: Studying advanced new materials that can be used to
advance computer technology beyond the integrated circuit. As the size of transistors
reaches fundamental limits, further advances in the computation power of computer chips
will require new materials that can exploit other electronic properties, such as electronic
spin, to carry information in the device.

e Materials Performance: Probing the internal stresses in materials such as pipelines, turbine
blades, railroad rails, and shock absorbers, which are essential to understanding and improving
the performance of products used in industry, transportation, and national defense.

e Data Storage: Increasing the density of stored information. The advance of information
technology requires a concomitant increase in the density of stored information. This required
the development of new nanostructured magnetic materials. Neutrons allow researchers to
develop a detailed understanding of the magnetism to develop these new data storage systems.

2. Center for Nanoscale Science and Technology (CNST)

Program Description:

In the few years since its inception, the CNST has become a major national resource for nanoscale
science and the development of nanotechnology, and the only national nanocenter with a focus on
commerce. Unique in its mission to provide the measurement infrastructure that underlies all
progress in this critically important 21* century technology, the CNST serves the U.S. industrial and
scientific research communities by providing a venue for highly collaborative, multidisciplinary
research and direct access to state-of-the-art nanoscale measurement and. fabrication tools. The
continued development of nanotechnology is key to firmly establishing U.S. leadership in such
diverse fields as energy, manufacturing, information technology, electronics, health, and
biotechnology. In the case of energy, nanoscale phenomena lie at the heart of a great many energy
production, storage, and transmission processes. Research aimed at optimizing the nanoscale
structure of photovoltaic or thermoelectric devices can, for example, have a profound impact by
enhancing the conversion of the sun’s energy to electricity. Such research demands a
multidisciplinary approach and the development and ready availability of advanced tools, which
manipulate and measure the properties of structures - where size can be counted in atoms. The
CNST has been purposely built to uniquely satisfy these demands. Offering many unique
measurement capabilities, the CNST provides an open, collaborative, multi-disciplinary research
environment that focuses on national nanoscale measurement needs in such areas as
nanomanufacturing, next-generation energy systems, future electronics, and nanofabrication. This
environment is where the innovative research takes place that advances the state-of-the-art of
measurement and fabrication (“fab”). A critical component of the CNST, the NanoFab, offers open,
convenient and economical access to expensive state-of-the-commercial-art fabrication tools,
measurement tools and processes in an environment designed to support both new ventures
seeking assistance and training, and experienced practitioners needing access to a research “fab”
with a broad selection of advanced tools. Quick access is available through a simple, merit-based
application process. Proprietary research can be performed on a full cost recovery basis. Having now
completed its initial ramp up in staff, equipment, facilities, and processes, the CNST is continuing to
expand its strategic relationships and collaborations with industrial and academic partners. In
addition, in FY 2012 the CNST began an annual program to recapitalize and update its equipment
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and instrumentation and thereby maintain the cutting edge research environment required to meet
the needs of CNST’s stakeholders.

Examples of Accomplishments:

CNST research focuses on industry and government priorities, as demonstrated by these recent
examples:

National Research Facility: In FY 2011, the CNST’s third full year of operation, the number of

researchers benefitting from access to the CNST totaled over 1,300, and continued to grow
rapidly. These 1,300 researchers participating in CNST-supported projects were employed by
74 companies, 25 government institutions, and 166 universities, including institutions in 41 states
and the District of Columbia.

Energy Conversion, Storage, and Transport: The CNST has developed a new approach to
evaluating future rechargeable batteries being developed based on nanowires, fabricating
complete, functional single-nanowire lithium-ion batteries optimized for characterization in a
transmission electron microscope. Using these nanodevices, the CNST has observed the
nanoscale structural changes that occur inside an individual nanowire battery during charging
and discharging, providing valuable information for improving the efficiency and performance of
this promising technology.

Future Electronics: The CNST provided world-leading insights into the properties and potential of
graphene, considered one of the most promising materials to revolutionize future electronic
devices, through collaborations using its unique measurement instruments for probing the
quantum electronic structure of nanometer scale systems. The CNST research included
collaborators from Georgia Institute of Technology, Columbia University, the University at Albany,
University of Texas, Seoul National University, and others.

Nanoscale imaging and fabrication: CNST researchers created a prototype of a novel hybrid
nanomechanical-nanophotonic chip designed for rapid, compact, and low-cost nanoscale
metrology in a wide range of applications. The integrated sensor chip combined a
nanomechanical cantilever probe with a high-sensitivity nanophotonic interferometer. Replacing
the traditional bulky laser detection system with this integrated device allowed the cantilevers to
be orders of magnitude smaller than prior displacement sensors. Because each of these smaller
structures has an effective mass less than a picogram, the detection bandwidth is dramatically
increased, reducing the system response time to a few hundred nanoseconds.

Priority Objectives for FY 2013:

Metrology for Process Control: In collaboration with a leading U.S. aerospace company, develop
a new technique using microwave spectroscopy to monitor the distribution of carbon-based
nanostructures in nanocomposite materials on the production line, and thereby assist the U.S. in
maintaining leadership in the production of high-performance materials for aerospace,
transportation, and energy applications.

Nanoscale Material Characterization: Expand the use of single-molecule fluorescence
microscopy to the imaging of nanostructures and interfaces in advanced materials, enabling the
optimization of materials and processes in fields as diverse as integrated circuit fabrication and
advanced composites manufacturing.
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New Microscopies for Nanoscale Characterization and Fabrication: Develop innovative ion beam
sources to enable a wide range of new imaging and nanofabrication modalities. Work with small
businesses to transfer this technology and create opportunities for high tech start-ups, leading to
new jobs in an area where the U.S. has an opportunity to become the leader.

Technology for On-Chip Optical Data Processing: In collaboration with a major U.S. corporation,
develop new characterization and measurement tools for future generations of novel optical data
processing and transmission compatible with existing technologies necessary to maintain U.S.
leadership in advanced computing.

Electronic Devices for Data Processing and Storage: Apply CNST’s strong capabilities in
nanomagnetics imaging, nanomagnetics dynamic measurements, and theory and modeling to
the problem of developing new ways to process and store data. In collaboration with industrial
and academic partners, provide measurements in support of the development of new
nanomagnetic devices and storage paradigms needed to maintain U.S. competitiveness in this
seven billion dollar industry.

Solar_Energy/Photovoltaics (PV): Develop measurements essential to fully characterize and
optimize existing and emerging thin-film photovoltaic materials and devices to achieve three-
dimensional, high resolution, correlated mapping across a wide range of lengths scales of
chemical composition, structure, and electric field. Asses the role of imperfections, including
grain boundaries, distribution of domains, defects, chemical segregation, impurities, and density
variations, on carrier transport and recombination defining the device performance. .

Battery technology: Develop methods to characterize in-sifu changes in the composition,
structure, and electrostatic potential in lithium-ion batteries during recharging cycles with spatial
resolution ranging from the nanometer to the millimeter scale, and thereby determine the effects
of working conditions, protective coatings, and electrolyte additives on performance and aging,
and identify the origins of performance limiting impedance at the interfaces. Use the experimental
input to construct and validate circuit level, finite element, and molecular dynamics models for
battery operation and degradation under a range of operating conditions

Efficiency of energy usage: Develop metrology for simultaneous, high-throughput and precise
assessment of multiple parameters determining the conversion efficiency of thermoelectric
materials and devices compatible with manufacturing processes of emerging high-efficiency
nanostructured thermoelectric.

New_Capabilities _in _the NanoFab: Add new capabilities in the NanoFab for automated,
reproducible lithography, wet chemical processing, and nanoscale patteming and chemical
analysis of metals and other hard materials in order to maintain the cutting edge research
environment required to meet the needs of industry and other stakeholders.

New Generation of Nanotechnologists: Help educate a new generation of nanotechnologists by
providing hundreds of young scientists and engineers with the ability to use some of the world’s
most advanced instrumentation to address the challenge of measuring the subtle phenomena of
nature that occur only on the nanometer scale. Through two-year-long postdoctoral
appointments and visiting fellowships available to scientists from academia, industry, and
government laboratories, provide in depth, post-graduate training in nanotechnology for more
than 50 researchers.
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3. Physical Measurement Laboratory (PML)

Program Description:

The PML develops and disseminates the national standards of length, mass, force and shock,
acceleration, time and frequency, electricity, temperature, humidity, pressure and vacuum, liquid and
gas flow, and electromagnetic, optical, microwave, acoustic, ultrasonic, and ionizing radiation. Its
activities range from fundamental measurement research through provision of measurement
services, standards, and data.

PML applies its measurement capabilities to problems of national significance through collaborations
with industry, universities, professional and standards setting organizations, and other agencies of
government. It supports the research community in such areas as communication, defense,
electronics, energy, environment, health, lighting, manufacturing, microelectronics, radiation, remote
sensing, space, and transportation. PML establishes spectroscopic methods and standards for
infrared, visible, ultraviolet, x-ray, and gamma-ray radiation; investigates the structure and dynamics
of atoms, molecules, and biomolecules; develops the electrical, thermal, dimensional, mechanical,
and physical metrology for measuring the properties of precision measurement devices and
exploratory semiconductor, quantum electronic, nanoelectronic, bioelectronic, biooptical,
optoelectronic, and quantum information devices and systems; and examines the thermophysical
and interfacial properties of streams of flowing fluids, fluid mixtures, and solids. It develops and
disseminates national standards by means of calibrations, measurement quality assurance, standard
reference materials, technology transfer, education/training, and a comprehensive weights and
measurement program to promote uniformity and accuracy at the international, Federal, state, and
local levels. It generates, evaluates, and compiles atomic, molecular, optical, ionizing radiation,
electronic, and electromagnetic data in response to national needs; measures and improves
accuracy of the fundamental physical constants; and develops and operates major radiation sources
for measurement science and metrology.

NIST’s base activities within PML support a broad range of scientific, technological, commercial, and
consumer needs.

e Time and Frequency: NIST maintains the Nation’s standards for time and frequency
measurement, an increasingly important field that supports advanced communications, electronic
systems, power grids, and high-speed commerce. NIST focuses on developing the highest
accuracy standards and methods of disseminating time and frequency, e.g., through the Internet,
radio broadcasts, and satellites. The Internet service alone provides official time to the public over
3 billion times daily.

e Medical Radiation and Imaging Technology: NIST calibrations underlie the safety and efficacy of
diagnostic procedures (such as mammography) and therapeutic procedures (such as for cancer
treatment). Well in excess of 22 million therapeutic radiation procedures’ and nearly 37 million

" All therapeutic radiation procedures performed in the United States must be traceable to NIST standards.
According to the American Cancer Society (hitp://www.cancer.org), there will be nearly 1.6 million newly
diagnosed cancers in the United States in 2011. Approximately 60 percent of cancer patients are treated with
radiation therapy during the course of the disease. An estimate of the number of cancer patients treated annually
using radiation therapy is, therefore, about 900,000. Each patient will have a total of between 25 and 30
fractionated dose procedures (between 22 million and 27 million individual procedures performed annually).
Therapeutic radiation procedures are also used for diseases other than cancers. However, statistics on these are not
available.
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x-ray mammograms? annually are traced to NIST standards. NIST researchers have a robust
program in a broad range of medical imaging technologies.

e Electrical and Electronics Metrology: Electronics is highly dependent on measurements enabled
by NIST programs. The U.S. electronics and electrical equipment industries (including computer,
communications, semiconductor component and equipment manufacturing) employed almost
3 million people at the end of 2007, and the products of these industries, representing over
$830 billion in U.S. shipments annually, support other major manufacturing and service
industries, such as the automotive, aerospace, and health-care industries. NIST supports the
electronics industry in many ways in its drive to develop ever smaller and more functional
semiconductor products. The accuracy of every electricity revenue meter in the U.S. relies on
standards provided by NIST.

e Optoelectronics and Optical Technology: The optical products industry is a $100 billion sector,
requiring accurate and trusted standards in areas such as lighting, communications,
photography, color and appearance, spectroscopy, and imaging. Work at NIST is important for
environmental monitoring instruments used to measure temperature, atmospheric composition,
and other things important in large-scale climate studies.

e Mechanical and Dimensional Metrology: NIST leads the development of new measurement
standards to support U.S. manufacturing and harmonize the U.S. with international standards,
removing impediments to U.S. competitiveness. NIST activities in this area promote lower costs
for U.S. manufacturers, assure quality and interchangeability of parts, and achieve acoustical
standards for the safety of workers in noisy environments.

e Fluid Dynamics: NIST maintains, improves, and disseminates the national measurement
standards for gas flow, liquid flow, air speed, pressure, temperature, and humidity. Such
measurements underlie process chemistry and manufacturing, equitable commerce in natural
gas and liquid fuels, wind turbine performance, aircraft altimeter accuracy, and atmospheric
monitoring.

e Public Health and Safety: NIST expertise in radiation detection and measurement supports
critical needs of first responders, homeland security surveillance, medical sterility, and nuclear
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