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Exhibit 3

Department of Commerce
National Institute of Standards and Technology
Budget Estimates, Fiscal Year 2019

Executive Summary

The FY 2019 budget request is $629.072 million, $316.463 million below the FY 2018 Annualized Continuing Resolution level.

The FY 2019 discretionary budget request for NIST includes three appropriation accounts.

1

Scientific and Technical Research and Services (STRS): FY 2019 budget request for STRS is $573.4 million, $111.9 million
below the FY 2018 Annualized Continuing Resolution level. The National Institute of Standards and Technology (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. NIST is authorized by the NIST Organic
Act (15 USC 271), which outlines major roles for NIST in promoting national competitiveness and innovation. For more than
110 years, NIST has maintained the national standards of measurement, a role the U.S. Constitution assigns to the Federal
government to ensure fairness in the marketplace. NIST was founded in 1901 and is one of the Nation's oldest physical
science laboratories. Today, the NIST Laboratory Programs work at the frontiers of measurement science ensuring the U.S.
system of measurements is firmly grounded on sound scientific and technical principles. Today, the NIST Laboratories
address increasingly complex measurement challenges, ranging from the very small (quantum devices for sensing and
advanced computing) to the very large (vehicles and buildings), and from the physical to virtual infrastructure (cybersecurity
and the internet of things). As new technologies develop and evolve, NIST's measurement research and services remain
critical to national defense, homeland security, trade, and innovation.

Industrial Technology Services (ITS): The FY 2019 budget request is $15.1 million, $136.9 million below the FY 2018
Annualized Continuing Resolution level. The account funds two programs:

e Manufacturing USA: The FY 2019 budget request for Manufacturing USA is $15.1 million, $9.7 million below the FY 2018

Annualized Continuing Resolution level. Manufacturing USA, the National Network for Manufacturing Innovation, serves to

create effective robust manufacturing research infrastructure for U.S. industry and academia to solve industry-relevant
problems. The Manufacturing USA consists of linked Institutes for Manufacturing Innovation with common goals, but
unique concentrations. In an Institute, industry, academia, and government partners leverage existing resources,
collaborate, and co-invest to nurture manufacturing innovation and accelerate commercialization. The request continues
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to fund the National Institute for Innovation in Manufacturing Biopharmaceuticals manufacturing institute as well as the
coordination of the Manufacturing USA network.

Hollings Manufacturing Extension Partnership (MEP): The FY 2019 President’s Budget request discontinues Federal

funding for the MEP program, a reduction of $127.2 million from the FY 2018 Annualized Continuing Resolution level. In
FY 2019, the MEP centers will be required to change to an entirely self-supporting basis. The MEP program is a Federal-
state-industry partnership that provides U.S. manufacturers with access to technologies, resources, and industry experts. The
MEP program consists of Manufacturing Extension Partnership Centers located across the country that work directly with their
local manufacturing communities 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, non-Federal sources
including state and local government/entities and fees charged to the manufacturing clients for services provided by the MEP

Centers.

Construction of Research Facilities: The FY 2019 budget request for CRF is $40.5 million, $67.6 million below the FY 2018
Annualized Continuing Resolution level. The President's Budget provides funds for basic maintenance of NIST's current

facilities.

FY 2019 Budget Request from the FY 2018 Annualized Continuing Resolution Level

Appropriation

FY 2018 Annualized
Continuing
Resolution Level

Positions

Amount

(Dollar amounts in millions)

FY 2019 President’s
Budget

Positions

1 Amount

Change from FY 2018
Annualized Continuing
Resolution

Positions

Amount

Scientific and ;’echnlcal Research and 2527 $685.3 2150 $573.4 (377) ($111.9)
ervices

Industrial Technology Services 101 152.0 20 15.1 (81) (136.9)

Construction of Research Facilities 116 108.2 116 40.5 0 (67.7)

Working Capital Fund 700 0.0 700 0.0 0 0.0

TOTAL DISCRETIONARY RESOURCES 3,444 945.5 2,986 629.0 (458) (316.5)
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Department of Commerce
National Institute of Standards and Technology
FY 2019 PROGRAM INCREASES / DECREASES / TERMINATIONS
(Dollar amounts in thousands)
(Largest to Smallest)

Exhibit 4A

Decreases
Page No. Budget
inCJ Appropriation Budget Program Activity/Subactivity Positions Authority
NIST-24  STRS Measurement science, services, and programs/Laboratory programs (325) ($91,294)
NIST-93 CRF Construction and major renovations/Construction and major renovations 0 (68,297)
NIST-44  STRS Measurement science, services, and programs/Standards coordination and special programs (46) (23,138)
NIST - 71 ITS Manufacturing USA 0 (9,807)
NIST-34 STRS Measurement science, services, and programs/Corporate services (6) (2,218)
Subtotal, Decreases (377) (194,754)
Terminations

Page No. Budget

in CJ Appropriation Budget Program Activity/Subactivity Positions Authority
NIST - 63 ITS Hollings manufacturing extension partnership/Hollings manufacturing extension partnership (81) (127,331)
Subtotal, Terminations (81) (127,331)
Total, Increases, Decreases and Terminations (458) (322,085)
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Scientific and Technical
Research and Services



Annualized CR, 2018

less: Unobligated balance from prior year

less: Transfers from DoJ

less: Transfer from EAC

less: FY 2018 deobligation estimate
2019 Adjustments to base:

plus: Inflationary/Adjustments to base

2019 Base Request
plus: 2019 Program changes
plus: Transfer from DoJ
plus: Transfer from EAC

2019 Estimate

Comparison by activity/subactivity
with totals by activity

Measurement science, services, and programs
Laboratory programs
Laboratory programs

Corporate services
Corporate services

Standards coordination and special programs

Pos./Approp
FTE/ObI.

Pos./Approp
FTE/Obl.

Pos./Approp

Standards coordination and special programs FTE/Obl.

TOTALS

Pos./Approp
FTE/ObI.

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
2,527 2,492 $691,175 $702,388 $685,314
0 0 0 (10,213) 0
0 0 (4,470) (4,470) 0
0 0 (1,391) (1,391) 0
0 0 0 (1,000) 0
0 0 4,765 4,765 4,765
2,527 2,492 690,079 690,079 690,079
(377) (377) (116,650) (116,650) (116,650)
0 0 0 0 0
0 0 1,499 1,499 0
2,150 2,115 574,928 574,928 573,429
2017 2018 2019 2019 Increase/Decrease
Actual Annualized CR Base Estimate from 2019 Base
Personnel Amount Personnel Amount  Personnel Amount  Personnel Amount  Personnel Amount
2,297 $604,716 2,297 $600,610 2,297 $607,936 1,972 $516,642 (325) ($91,294)
2,223 619,357 2,265 608,034 2,265 607,936 1,940 518,141 (325) (89,795)
45 17,311 45 17,193 45 13,850 39 11,632 (6) (2,218)
44 16,500 45 17,221 45 13,850 39 11,632 (6) (2,218)
185 67,973 185 67,511 185 68,293 139 45,155 (46) (23,138)
179 76,252 182 77,133 182 68,293 136 45,155 (46) (23,138)
2,527 690,000 2,527 685,314 2,527 690,079 2,150 573,429 (377) (116,650)
2,446 712,109 2,492 702,388 2,492 690,079 2,115 574,928 (377) (115,151)
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Comparison by activity/subactivity
with totals by activity

Adjustments for:
Recoveries
Refunds
Unobligated balance, start of year
Unobligated balance, end of year
Unobligated balance, expired account

Budget Authority

Financing from transfers:
Transfers from DoJ for forensic sciences and OLES
Transfer from Election Assistance Commission

Appropriation

2017 2018 2019 2019 Increase/Decrease
Actual Annualized CR Base Estimate from 2019 Base
Personnel Amount Personnel Amount  Personnel Amount  Personnel Amount  Personnel Amount
(4,654) (1,000) 0 0 0
(56) 0 0 0 0
(21,719) (10,213) 0 0 0
10,213 0 0 0 0
7 0 0 0 0
695,900 691,175 690,079 574,928 (115,151)
(4,500) (4,470) 0 0 0
(1,400) (1,391) 0 (1,499) (1,499)
690,000 685,314 690,079 573,429 (116,650)
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Comparison by activity/subactivity

Laboratory programs
Laboratory programs

Total

Department of Commerce

National Institute of Standards and Technology
Scientific and Technical Research and Services

PROGRAM AND PERFORMANCE: REIMBURSABLE OBLIGATIONS
(Dollar amounts in thousands)

Exhibit 6

2017 2018 2019 2019 Increase/Decrease

Actual Annualized CR Base Estimate from 2019 Base

FTE Amount FTE Amount FTE Amount FTE Amount FTE Amount
0 0 0 0 0 0
0 0 0 0 0 0 0
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Total Obligations

Offsetting collections from:
Federal funds
Non-Federal sources

Total offsetting collections

Adjustments for:
Recoveries and refunds
Unobligated balance, start of year
Unobligated balance, end of year
Unobligated balance, expired

Budget Authority
Financing:

Transfer to other accounts (+)
Transfers from other accounts (-)

Appropriation

Department of Commerce

National Institute of Standards and Technology
Scientific and Technical Research and Services

SUMMARY OF FINANCING
(Dollar amounts in thousands)

Exhibit 7

2017 2018 2019 2019 Increase/Decrease
Actual Annualized CR Base Estimate from 2019 Base
$712,109 $702,388 $690,079 $574,928 ($115,151)
0 0 0 0 0
0 0 0 0 0
0 0 0 0 0
(4,710) (1,000) 0 0 0
(21,719) (10,213) 0 0 0
10,213 0 0 0 0
7 0 0 0 0
695,900 691,175 690,079 574,928 (115,151)
0 0 0 0 0
(5,900) (5,861) " 0 (1,499) ¥ (1,499)
690,000 685,314 690,079 573,429 (116,650)

" Transfers of $1,400K from EAC and $4,500K from DOJ in FY 2017; planned transfers of $1,391K from EAC and $4,470K from

DOJ in FY 2018; and planned $1,499K from EAC in FY 2019.
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Total, Adjustments to base

Other Changes:
Annualization of FY 2018 pay raise

2019 Pay increase and related costs
Annualization of positions financed in FY 2018
Change in compensable days
Personnel benefits:

Civil Service Retirement System (CSRS)
Federal Employees' Retirement System (FERS)
Thrift Savings Plan (TSP)..................cone.
Federal Insurance Contribution Act (FICA) - OASDI
Health insurance..................oooooiii L
Employees' Compensation Fund
Travel and transportation of persons:

Mileage
Per Diem

Natural gas rate decrease

Other services:
Working Capital Fund (Departmental Management)
Commerce Business Systems (CBS)

NARA storage costs

Rental Payments to GSA
Communications, utilities, and miscellaneous charges:

Electricity rate increase......................oooe .

Department of Commerce
National Institute of Standards and Technology
Scientific and Technical Research and Services
ADJUSTMENTS TO BASE
(Dollar amounts in thousands)

Working Capital Fund (Departmental Management net admin savings)
Scientific journal subscriptions
General pricing level adjustment

Exhibit 8

FTE Amount

$1,604

0
0 0
1,376
(321)

614

92

321

793
79

0
74
3

2
0

0
261

(126)

680
(3,501)
(%)

0

186

2,633

0 4,765
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Department of Commerce
National Institute of Standards and Technology
Scientific and Technical Research and Services

APPROPRIATION ACCOUNT: Scientific and Technical Research and Services

FY 2019 budget request for Scientific and Technical Research and Services (STRS) is $573.4 million, $111.9 million below the

FY 2018 Annualized Continuing Resolution level. The STRS account contains three budget activities/subactivities: Laboratory
Programs, Corporate Services, and Standards Coordination and Special Programs.
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Activity: Laboratory 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/ObI.

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

2017 2018 2019 2019 Increase/Decrease
Actual Annualized CR Base Estimate from 2019 Base
Personnel Amount Personnel  Amount Personnel Amount Personnel  Amount Personnel Amount
47 $15,875 47  $11,747 47 $11,896 47 $12,162 0 $266
45 20,628 46 12,424 46 11,896 46 12,162 0 266
1,888 495,609 1,888 494,290 1,888 500,251 1,587 417,281 (301) (82,970)
1,827 503,358 1,861 499,098 1,861 500,251 1,560 418,780 (301) (81,471)
266 80,150 266 81,526 266 82,429 242 73,317 (24) (9,112
258 82,405 263 81,875 263 82,429 239 73,317 (24) (9,112
96 13,082 96 13,047 96 13,360 96 13,882 0 522
93 12,966 95 14 637 95 13,360 95 13,882 0 522
2,297 604,716 2,297 600,610 2,297 607,936 1,972 516,642 (325) (91,294)
2,223 619,357 2,265 608,034 2,265 607,936 1,940 518,141 (325) (89,795)
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Exhibit 12
Department of Commerce

National Institute of Standards and Technology
Scientific and Technical Research and Services
JUSTIFICATION OF PROGRAM AND PERFORMANCE

Activity: Laboratory Programs
Subactivity:  Laboratory Programs

Goal Statement

The goal of laboratory programs is to deliver world-class measurement science, standards, and technology to our stakeholders in
industry, academia, and government in order to drive technological innovation that strengthens the economic and industrial
competitiveness of the United States and improves our quality of life.

Base Program

The NIST laboratory programs work at the frontiers of measurement science ensuring the U.S. system of measurements is firmly
grounded on sound scientific and technical principles. The NIST laboratories address increasingly complex measurement challenges,
ranging from the very small (quantum devices) to the very large (vehicles and buildings), and from the physical (resilient
infrastructure) to the virtual (cybersecurity). As new technologies develop and evolve, NIST's measurement research and services
remain central to innovation, productivity, trade, national security, and public safety.

The NIST laboratory programs provide industry, academia, and other Federal agencies with:

e World class research capabilities in measurement science forming the foundation of our global system of weights and measures
and enable innovation.

e Basic and applied measurements, calibrations, and standards impacting every aspect of our economy and lives from the
accuracy of airplane altimeters, to the reliability of clinical measurements, to the strength of the encryption technologies that
protect our digital lives and businesses.

e Unbiased technical support for the development of industry-led, open, consensus-based documentary standards and
specifications driving the deployment of advanced technology solutions and facilitate global commerce.

e Unique, cutting-edge user facilities helping over 3,000 scientists from academia and industry move the state of the art forward in
advanced materials, nanotechnology, bioscience, and other emerging technology areas.

NIST 14



NIST’s mission is essential for U.S. commerce and global competitiveness. The Nation’s founders knew the importance of weights
and measures, that standards and technology are fundamental to effective commerce and trade, representing a critically important
role of the Federal government. Article 1 Section 8 of the Constitution gives the government the power to “fix the Standard of Weight
and Measures,” and Congress established the National Bureau of Standards (renamed NIST in 1988) to do just that. This role makes
NIST, a National Metrology Institute, responsible for the dissemination of the fundamental units of measurement, the basis of
international trade and commerce, and to enable scientific progress. NIST is the best in the world at what it does. Other nations of
the world are now seeking to gain advantage over the United States’ leadership in standards, technology and trade by making
substantial investments in the work and facilities of their own National Metrology Institutes, such as those in China and Germany.

A clear example of the fundamental and infrastructural nature of NIST’s mission space is NIST’s work in the dissemination of the time
and frequency standards. The dissemination of the time standard, traceable to NIST’s atomic clock in Boulder, CO, underpins a
tremendous amount of activity in our modern commercial system. For example, NIST official time is used to time-stamp hundreds of
billions of dollars in U.S. financial transactions each working day. NIST time is also disseminated to industry and the public through
the Internet Time Service which receives about 40 billion automated requests per day to synchronize clocks in computers and
network devices. Additionally, other technological breakthroughs that we now take for granted are dependent upon the accuracy and
precision of NIST’s atomic clocks. This includes cellular telephones, Global Positioning System (GPS) satellite receivers, and the
electric power grid.

Furthermore, the investment in the measurement science mission of NIST has proven to have a significant economic impact with a
series of economic impact studies showing the average investment in NIST research has a direct benefit to cost ratio of 47:1". That
is, for every tax dollar invested in NIST, almost $50 of value is created in the economy year over year.

There is no other private sector, or government entity having capability, capacity, or mission to provide the types of services as those
provided by NIST.

Examples of Accomplishments
Recent highlights of accomplishments from the laboratory programs include:

e Biomanufacturing and Bioengineering: NIST has made investments in applied research resulting in new reference materials that
will provide much-needed measurement science and standards capabilities to the growing biotherapeutics and engineering
biology industries. Sales continue for NIST’s exhaustively analyzed antibody protein to help the biopharmaceutical industry
ensure the quality of treatments and genome reference materials for gene sequencing, providing laboratories with even more
capability to accurately map DNA for genetic testing, medical diagnoses, and future customized drug therapies. In 2017, NIST

' https://www.nist.gov/director/summary-nist-laboratory-economic-impact-studies
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was granted a U.S. patent for a cell-line authentication method that researchers, medical laboratories, and drug manufacturers

can use to verify the type and quality of mouse cells used in their experiments, to eliminate potential sources of error.

e Advanced Manufacturing: NIST launched the Smart Manufacturing Systems Test Bed, an innovative model factory that will

facilitate the advanced manufacturing technology known as the “digital thread” helping manufacturers cut costs, provide higher
quality goods, and shorten production time by as much as 75 percent. The digital thread project enables the repurposing, reuse,

and traceability of information throughout the product lifecycle. The digital thread relies on standardized, three-dimensional

models for electronically exchanging and processing information all the way from design through inspection of the final part. The

test bed is a shared resource with a suite of software tools, real-world manufacturing equipment, and services for online data

streaming and storage. Researchers from academic institutions and public-private consortia have already begun using data
available from the test bed.

e Advanced Materials for Manufacturing: At the request of the U.S. Mint, NIST rapidly developed three new materials with the
capability to reduce the production costs for U.S. nickels, dimes and quarters, while maintaining compatibility with current

vending, production and security requirements. In half the time it would normally take, NIST produced the desired materials with

all required attributes (including electrical conductivity, corrosion resistance, color, and low cost) using predictive models
developed by NIST. Four patent applications have been filed associated with this work.

e Quantum Based Measurements: NIST recently demonstrated a Chained Bell Test experiment to probe a fundamental
assumption of quantum mechanics coined by Albert Einstein as “spooky actions at a distance”, the idea that ions can have
undetermined local properties, or can influence each other faster than the speed of light. The method used by this team of

researchers, led by Nobel Laureate David Wineland, uses a series of manipulations of ions to produce stronger statistical results

than conventional so-called Bell tests. The researchers used an ion trap setup -- similar to what is used in quantum computing
experiments -- to perform these experiments.

This small subset of recent accomplishments is representative of the diverse nature of scientific needs satisfied by the laboratory
programs. Many more interesting accomplishments and industry impacts can be found at: https://www.nist.gov/director/pao

Statement of Operating Objectives

Priority Objectives for FY 2019

NIST Laboratory Research Priorities

As industry’s national laboratory, NIST is dedicated to supporting U.S. competitiveness through the delivery of measurements and
standards in areas of national priority from advanced communications and cybersecurity to advanced manufacturing and disaster

resilience. To ensure its research programs are aligned with national needs, NIST continually collects information on major national
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issues, monitors shifting trends in science and technology, and reviews the performance of internal operational processes. This is
accomplished through a variety of mechanisms including meetings, workshops, industry visits, external advisory boards, and annual
independent peer review of its programs. This input is viewed in the context of the NIST mission to make decisions on where NIST
needs to develop specific capabilities, how to best marshal existing resources to address current issues, and how to continually
optimize the organization for improved performance.

To continue to be the bedrock of innovation in the U.S., NIST must continue to grow new capabilities over the next decade. Based on
input from stakeholders within the institute, across government, and in industry and academia NIST will prioritize efforts to expand
and strengthen its research efforts in the following areas:

Enabling the future bioeconomy. As proof-of-concept academic work in engineering biology meets the market realities of
bringing lab science to product initiation, there are questions in how to compare biological products, measure whether desired
outcomes are realized, and optimize biological systems for desired behaviors. NIST will deliver tools and standards to
measure biological technologies, outputs, and processes that will enhance economic sectors from healthcare to
manufacturing and beyond.

Unleashing the economic potential of the Internet of Things (loT). The loT generally refers to scenarios where network
connectivity and computing capability extends to objects, sensors, and everyday items not normally considered computers,
allowing these devices to generate, exchange, and consume data with minimal human intervention. Robust, secure, and
competitive technology advances in the loT must be built on a solid foundation of measurement and standards. NIST wiill
develop new tools and approaches for loT systems’ security, establish technologies to relieve network congestion and device
interference, and facilitate greater confidence in device interoperability.

Enhancing mission-critical research through Artificial Intelligence (Al) and data. NIST will develop resources and
expertise to apply Al and big data techniques to measurement science, including curated datasets to train and test Al
systems, model Al behavior and compare Al systems, and apply Al to research efforts where big data requires the application
of advanced learning algorithms.

Revolutionizing commerce through quantum measurements. In May 2019, the International System of Units (Sl) is slated
to be redefined with units based on fundamental constants of nature, and NIST must lead in this transition to quantum
definitions. NIST will use its world-leading quantum science expertise to develop physical reference standards and “self-
calibrating” sensors that will enable a world where measurement devices are ubiquitous, reliable, and affordable.
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Explanation and Justification

Summary of Resources (Dollars in Thousands)

FY 2017 Enacted FY 2018 Annualized CR FY 2019 Request
Personnel Amount Personnel Amount Personnel Amount
Pos./Approp. 2,297 $604,716 2,297 $600,610 1,972 $516,642
FTE/ObI. 2,223 619,357 2,265 608,143 1,940 518,141

Laboratory Programs (FY 2019 Request by Program Area shown below. Total Funding: $516.642 million and 1,972 Positions)

NIST Laboratory Programs is focused on the following mission functions and programmatic areas:

Exploratory Measurement Science ($47.8 million) — NIST’s mission requires deep expertise in a broad range of disciplines. With
research and development projects conducted by the NIST laboratories directly impacting many science and technology

sectors — from engineering applications relating to smart systems, communications, and building research to cutting edge basic
research in quantum information science, systems biology, atomic physics, and nanomaterials - it is essential that NIST maintain a
portfolio of exploratory research programs that provides NIST the ability to invest in higher-risk and potentially transformative
measurement science research in order to stay on the cutting-edge of technology so that NIST remains positioned to support U.S.
technological interests well into the future. Exploratory research and development funding at NIST supported the early work of all four
of NIST’s Nobel Prize winners in Physics (Dr. William Phillips, 1997; Dr. Eric Cornell, 2001; Dr. Jan Hall, 2005; and Dr. David
Wineland, 2012). The results from a recently funded project in advanced X-ray sensors is now being used to study cosmological
physics, while a simplified spinoff of the same innovation has been commercialized with sales of about $10 million. Ongoing
exploratory projects are revolutionizing the way NIST establishes the basic Sl units, with the goal of embedding NIST quantum
measurements on to factory floors, speeding innovation.

Advanced Manufacturing and Material Measurements ($125.3 million) — A partner to the U.S. manufacturing sector for more
than a century, NIST has a proven track record in delivering tools and technical assistance that existing manufacturers and aspiring
start-ups need. NIST's laboratories provide industry with precision measurement technologies, tests, protocols, and world class
scientific and engineering knowledge. Through targeted research across of broad portfolio of technologies impacting manufacturing
from advanced materials to smart manufacturing systems NIST will continue to ensure that the U.S. remains a competitive force in
advanced manufacturing to ensure our economic and national security. The NIST laboratories have prioritized research efforts that
support advanced manufacturing by pushing forward the state-of-the-art across multiple key technology areas.
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Fundamental Measurement, Quantum Science, and Measurement Dissemination ($103.2 million) — At the heart of NIST’s
mission is the dissemination of the fundamental units of measurement. NIST determines the definitive methods for nearly every kind
of measurement employed in commerce and research (e.g., length, mass, force, acceleration, time and frequency, electricity,
temperature, humidity, and pressure), provides NIST-traceable calibrations, and disseminate standards and best practices
throughout the Nation. Additionally, NIST works continuously push the outermost frontiers of metrology, devising new tools and
technigues to meet the ever-changing demands of American industry and science.

Advanced Communications, Networks, and Scientific Data Systems ($51.9 million) — Advances in communications,
information, and data collection and analysis are providing extraordinary platforms for innovation, growth, and social progress. These
fast-moving fields are creating multiple new measurement and validation challenges and NIST is committed to helping the U.S.
achieve and maintain global leadership in these areas.

Cybersecurity and Privacy ($76.6 million) — NIST is the Department of Commerce lead agency on Cybersecurity issues. NIST
works to secure the digital environment through a portfolio that bridges foundational cybersecurity research, applied cybersecurity
research and development, and through the development of publicly available standards and technical guidance. Through internal
research and collaboration with the private sector, academia, standards development organizations, other government agencies, and
national and international stakeholders, NIST is addressing current and future measurement research that supports the Nation’s
cybersecurity.

Health and Biological Systems Measurements ($16.2 million) — NIST strives to provide a solid foundation of measurement
assurance to enable reproducibility of biomedical research results and confidence in clinical decision-making. As a non-regulatory
research agency, NIST plays an essential role in enabling innovations in health and bioscience: medical researchers and
manufacturers of diagnostics and treatments rely on NIST research, calibrations, and standards development leadership to help
them efficiently develop new products, meet regulatory requirements, and ensure efficacy and safety of treatments. NIST develops
the needed measurements to further technology in key emerging bioscience areas, including regenerative medicine, the microbiome,
and synthetic biology. New and improved measurement capabilities rapidly progress our understanding of biology — from genomics
to engineered biology, to bicinformatics and nutrition — and provide the basis for industries to harness these advances for new
medical technologies. NIST is committed to meeting the metrology needs to support this industry by prioritizing research efforts.

Physical Infrastructure and Resilience ($52.3 million) — The U.S. built environment is critical for economic and social stability and
competitiveness. The performance of our physical infrastructure including buildings, roads, electricity grid, and other lifelines can
have a profound impact on our daily lives and our ability to thrive, and disruptions to it can have severe consequences.

NIST User Facilities ($43.3 million) — Industry, academia, and other government agencies have access to unique NIST user

facilities that support innovation in emerging technology areas. The NIST Center for Neutron Research (NCNR) provides world-class
neutron measurement capabilities to the U.S. research community, and the NIST Center for Nanoscale Science and Technology

NIST 19



(CNST) supports the U.S. nanotechnology enterprise from discovery to production by providing access to world-class nanoscale
measurement and fabrication methods and technology. The customer-focused missions of both NCNR and CNST include the
development and application of entirely new measurement and fabrication techniques while ensuring safe and reliable facility
operations. NIST will continue to provide industry and academia with access to world class neutron measurement capabilities and
state of the art nanofabrication and nanometrology facilities.

The work outlined above cuts across the six NIST laboratory organizational units which house the staff and facilities necessary to
conduct and deliver the ground-breaking measurement science, standards, and technology work in the focus areas described earlier.

The laboratories are in Gaithersburg, Maryland and Boulder, Colorado. Additional information on recent activities specific to each of
these laboratories can be found online through the web sites provided below:

@

Communications Technology Laboratory (CTL): The Communications Technology Laboratory advances the measurement

science underlying wireless technologies ranging from the microchips that generate and process signals to the antennas that

send and receive them. CTL work establishes the metrological foundations for higher speeds, better connections and more

ubiquitous access amid rising wireless demand. With expertise honed over decades of theoretical and experimental work in

antennas and wireless propagation, materials science, and electronics measurement and testing, CTL is an independent,

unbiased arbiter of trusted measurements and standards to government and industry. CTL focuses efforts in establishing vital

technological foundations for the ongoing wireless revolution across three primary program areas:

o Public Safety Communications Research — Conducting research that enables the development of performance-based
standards for first responder communications.

o Spectrum Sharing and Optimization — Facilitating and coordinating spectrum sharing and related engineering capabilities
while creating a trusted capability for spectrum sharing evaluations.

o Next Generation (5G) Wireless — Advancing measurement science for next generation wireless systems including
characterizing millimeter wave (mmWave) radio channels and performance assessment.

https:/fwww. nist.gov/ct!

Engineering Laboratory (EL): The Engineering Laboratory conducts research on engineering and manufacturing processes,
systems, and equipment; engineering of sustainable and energy efficient buildings; and engineering of disaster resilient buildings,
communities, and infrastructure. EL’s studies of the scene of major disasters guide research and develop recommendations for
design and construction practices to reduce hazards. NIST validates research in realistic end-use scenarios using EL’s unique
test facilities, including the National Fire Research Laboratory that uniquely combines large scale, realistic environment, and
structural loads to study the fire behavior of buildings and construction materials; the Robotics Test Facility for evaluating robotic
sensing, manipulation, endurance, and search and rescue performance; and the Net-Zero Energy Residential Facility, a testbed
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for combining and assessing new home-scale energy technologies in a realistic environment. EL research and facilities support

areas of national importance, such as:

o Disaster Resilience — Advancing the engineering of the built environment to enhance the resilience of U.S. buildings,
communities, and infrastructure to earthquakes, wind, and fire.

o Smart Manufacturing — Advancing information exchange, interoperability, and control systems for manufacturing, including
robotics and additive manufacturing.

o Sustainability and Energy— Advancing the engineering of sustainable and energy efficient materials, products, and systems
used in buildings and building construction.

o Cyber-Physical Systems — Advancing the engineering that accelerates the development of reliable, resilient, and efficient
cyber-physical systems, including the smart grid.

hitos Mhvww . nist goviel

Information Technology Laboratory (ITL): The Information Technology Laboratory develops and deploys standards, tests, and

metrics to make the Nation’s information systems more secure, usable, interoperable, and reliable. ITL’s strategy is to maximize

the benefits of IT to society through a balanced IT measurement science and standards portfolio of three major activities:

fundamental research in mathematics, statistics, and IT; applied IT research and development; and standards development and

technology transfer. As a world-class measurement and testing laboratory spanning diverse areas of computer science,

mathematics, statistics, and systems engineering, ITL supports areas of national importance, including:

o Cybersecurity — Bridging foundational and applied cybersecurity research and development and cybersecurity operations
through the development of standards and technical guidance.

o Health Information Technology — Improving quality and reducing costs of healthcare by advancing performance standards
and testing tools that enable a robust IT infrastructure.

o Information Science — Improving the reliability of human-computer interactions, video analytics, data science, and biometrics,
and usability of these technologies in areas of national importance.

o Quantum Information — Analyzing quantum algorithms and developing benchmarks for quantum computer performance.

hitps Jwww . nist.goviid

Material Measurement Laboratory (MML): The Material Measurement Laboratory is the national reference laboratory for
measurements in the chemical, biological and material sciences. MML activities range from research on the composition,
structure, and properties of industrial, biological, and environmental materials and processes to the development and
dissemination of tools including reference measurement procedures, certified reference materials, critically evaluated data, and
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best-practice guides that help assure measurement quality. MML enables measurements in areas of national importance,
including:

o

O
O

Advanced Materials — Providing a gateway to new discoveries that involve nanomaterials, structural steels, complex fluids,
and more.

Energy — Characterizing the performance of fossil, renewable, and next-gen alternative fuels.

Health Care — Enhancing technology realization in clinical diagnostics, tissue engineering, and more efficient manufacture of
biologic drugs.

Infrastructure — Assessing aging physical infrastructure and determining drinking water quality.

Manufacturing — Accelerating development of lightweight alloys for fuel-efficient automobiles, materials for advanced
electronics, and chemical manufacturing.

Safety, Security and Forensics — Ensuring confidence in gunshot and explosive residue detection, the performance of body
armor materials, and DNA-based human identity testing.

Wips www. nistogovimml

NIST Center for Neutron Research (NCNR): The NIST Center for Neutron Research is one of the Nation’s premier neutron

research facilities. The NCNR provides 250 days of reactor operation annually, serves over 2,500 researchers from

165 organizations and labs, and accounts for over half of all U.S. neutron research. The remainder of the year is dedicated to the
mandatory maintenance and refueling of the reactor, as it is critical that the research reactor operates in a safe and reliable
manner in order to support the NCNR mission. The NCNR is operated as a national user facility using a peer-reviewed,
merit-based proposal approach. To address science and engineering problems of major interest, the NCNR continually invests in
developing state-of-the-art neutron measurement capabilities:

e}

@)

Cold neutrons — NCNR optimizes cold neutrons for studying the structure of materials including polymers, pharmaceuticals,
and magnetic materials, a capability constantly evolved through upgrades in enhance productivity for a variety of techniques.
Neutron Scattering — Users of the NCNR can probe the structure of materials at the nanometer scale through neutron
scattering techniques. NCNR is expanding this capability in 2017 with the installation of an NCNR-developed energy-
dispersive detector.

Neutron Imaging — NCNR is increasing its outstanding neutron imaging capabilities — which are uniquely able to image light
elements, like hydrogen and lithium, and can help researchers optimizing fuel cell and battery designs - a new cold neutron
microscope under development.

Powerful Partnerships — NCNR develops instrumentation in partnership with other agencies and stakeholders, including the
Center for High Resolution Neutron Scattering, co-funded with NSF, and the private-public nSoft Consortium focused on soft-
matter research.

Iitps v nist gov/noenr

NIST 22



Physical Measurement Laboratory (PML): The Physical Measurement Laboratory is a world leader in measurement science,

developing tools and technigues to meet the demands of American industry and science, providing calibrations, and

disseminating standards and best practices. PML develops measurement methods and fundamental science for length, force and

shock, time, electricity, gas flow, and radiation that underpin the international system of weights and measures upon which

science and the global economy rely. This measurement expertise also helps America address key technical challenges in:

o Manufacturing — Helping industry improve efficiency by providing measurement solutions, researching new embedded
standards, laser welding diagnostics, computer memory technology.

o Energy — Enabling effective transition to solid state lighting and initiating research to support advanced electric grid, hydrogen
fuel cell and rechargeable battery technologies.

o Heathcare — Providing traceability for medical diagnostics, nuclear medicine treatments, and expanding capabilities into new
modalities, like hyperspectral imaging.

o Quantum science — Leading research in quantum states, photonics, quantum information, quantum computation, and leading
the fransition to guantum-based measurements.

Hitps: wvwew nist.aovipmi

NIST 23



Exhibit 13
Department of Commerce
National Institute of Standards and Technology
Scientific and Technical Research Services
PROGRAM CHANGES FOR 2019
(Dollar amounts in thousands)

Increase/Decrease
2019 Base 2019 Estimate from 2019 Base
Personnel Amount Personnel Amount Personnel Amount
Pos./BA 2,297 $607,936 1,972 $516,642 (325) ($91,294)
Laboratory Programs FTE/Obl. 2,265 607,936 1,940 518,141 (325) (89,795)

Laboratory Programs (-325 Positions, -$91.3 million) -- The funding for the NIST laboratory programs will be reduced by

$91.29 million and proposes the elimination of 325 employees. Of those employees, over 200 of them come from NIST’s scientific
workforce, a more than 10 percent reduction in scientists and engineers. The request for laboratory programs is approximately a
15 percent reduction from the FY 2018 Annualized Continuing Resolution levels.

NIST will ensure that the agency maintains a robust core competency in underpinning measurement science so that NIST may
continue to provide the measurements and standards necessary to drive innovation in key priority areas, which include advanced
manufacturing, communications, quantum science, and cybersecurity. At the same time, NIST will seek to support forward looking
measurement science research to ensure it is positioned to meet the challenges of the future. To preserve a core foundation in
measurement science, NIST is proposing reductions to programs and projects across the NIST laboratory portfolio, targeting those
that are of lower priority for reasons such as technology maturity, sub-critical effort, where the work no longer requires the leading-
edge measurement science capabilities of NIST, or where services may be acqunred from international sources. The impacted
areas and proposed reductions are summarized below:

Advanced Manufacturing and Material Measurements (-71 Positions, -$26.3 million) — The FY 2019 request will reduce
NIST’s total spending focused on advanced manufacturing and material measurements from $151.6 million to $125.3 million a
17.3% reduction. The development and manufacture of new materials is essential to U.S. competitiveness and domestic high-
value manufacturing in various economic sectors, including computing, energy, automotive, and textiles. There are significant
measurement science and standards challenges with advanced materials. NIST will terminate sub-critical research efforts in thin
film photovoltaics reducing the cost of solar energy, inorganic electronic materials critical for electronics, materials for advanced
battery systems, as well as capabilities focused on computational modeling and characterization of advanced materials systems.
NIST will discontinue lower-priority programs focusing on material reliability measurements for current generation
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semiconductors, the advancement of ultraprecise measurement technologies to measure changes in structure and magnetic
state of semiconductors, the development and dissemination of 3D nanometer scale dimensional measurements, and research
focused on the measurements necessary to advance micro-electrical mechanical systems, very small sensors and devices that
have been successfully commercialized in a host of applications from automobiles and smartphones to personal fitness devices.
NIST will also eliminate its nanomaterial environment, health, and safety (nano-EHS) program, ending the research and
development efforts. As part of this proposed change, NIST will stop development of new silicon nano-EHS standard reference
material and will not renew nanoscale reference materials in the current catalog.

Fundamental Measurement, Quantum Science, and Measurement Dissemination (-136 Positions, -$26.6 million) — The
FY 2019 request will reduce NIST’s spending in areas of core metrology and measurement dissemination from $129.8 million to
$103.2 million, a 20.5% reduction. To consolidate and focus work on NIST efforts in quantum science, while maintaining essential
core capabilities in measurement science research and measurement dissemination NIST will eliminate efforts that have been
replaced by newer technologies, measurement science work that lies outside of NIST’s core mission space, and programs that
can no longer be supported due to facility deterioration.

Specifically, NIST will reduce programs focused on environmental measurements that are used by industry to innovate and
comply with state and local regulations. These reductions include measuring the impact of aerosols on pollution and climate
change, as well as the impact of volatile organic compounds on indoor air quality. In addition, these reductions eliminate key
research staff making it necessary for NIST to halt the production of secondary gas reference materials which help prolong the
life of primary reference materials used to calibrate scientific instrumentation, reducing costs for users. NIST will also shut down
the NIST marine environment program and our associated partnership with the Hollings Marine Laboratory in Charleston, South
Carolina, thus discontinuing maintenance of standard reference materials used to support the measurement of hazards in water,
including groundwater and coastal waters. NIST will discontinue the dissemination of the U.S. time and frequency via the NIST
radio stations in Hawaii and Ft. Collins, CO. These radio stations transmit signals that are used to synchronize consumer
electronic products like wall clocks, clock radios, and wristwatches, and may be used in other applications like appliances,
cameras, and irrigation controllers.

NIST will also scale back efforts to disseminate, and halt efforts to imprové, and expand the atomic spectra database that serves
a wide range of users.

Advanced Communications, Networks, and Scientific Data Systems (-56 Positions, -$12.1 million) — The FY 2019 request
will reduce NIST spending in advanced communications, networks, and scientific data systems from $64.0 million to

$51.9 million, a 18.9% reduction. NIST will reduce several projects in order to consolidate efforts on highest priority research to
address a growing number of measurement science and standards issues converging around Internet of Things, Smart Systems,
and Artificial Intelligence and data. NIST will reduce projects focusing on assessment of technologies for indoor location tracking
of first responders, support for smart grid communications protocols, as well as the development of standards for the smart grid
and other cyber physical systems, including the elimination of work on the development of standards and guidelines for wireless
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communications and process control for the manufacturing industry. These reductions will include the elimination of $7.2 million
in contracts and grants to research universities addressing advanced communications, networks and scientific data systems.

Cybersecurity and Privacy (-4 Positions, -$1.9 million) — Cybersecurity remains a top priority for NIST and reductions to this
area have been minimized. The FY 2019 budget request will reduce spending in the areas related to cybersecurity from

$78.5 million to $76.6 million, a 2.3% decrease. These cuts will not impact the NCCOE, NICE, or efforts to promote the adoption
of the cybersecurity framework. NIST will also curtail work on biometrics for commercial and government applications, as well as
eliminate the Tool Chain Assurance Research Competition that focuses on reducing bugs in software that reduce security.

Health and Biological Systems Measurements (-20 Positions, -$4.9 million) — The FY 2019 budget request will reduce
NIST’s spending on health and biological science measurements not related to biomanufacturing from $21.1 million to a
proposed level of $16.2 million, a 23.2% reduction. NIST is focusing its efforts in the biosciences to build the measurement
science capabilities necessary to support progress in engineering biology and providing the measurement assurance for
advanced imaging, gene editing, and other new platform technologies. NIST will eliminate older biological science and health
measurement programs focused on measuring DNA damage, characterizing radionuclide based imaging techniques often used
in the diagnosis of cancer, and developing new imaging tools to help advance new nanoscale therapies. In addition, NIST will
discontinue a line of Standard Reference Material products on dietary health supplements, which have had limited demand
outside of their initial use by the National Institutes of Health and the Food and Drug Administration to support labelling.

Physical Infrastructure and Resilience (-21 Positions, -$5.9 million) — The FY 2019 request will reduce efforts supporting
physical infrastructure and resilience from $58.2 million to $52.3 million a 10.1% reduction. NIST will continue to develop high-
priority measurement methods and disseminate reference materials and data that support innovation in performance and
resilience of the built environment. However, NIST will eliminate lower-priority work on certain structural materials
characterization and testing, including studies on the weathering of polymers conducted in support of a NIST-led consortia. In
addition, NIST will eliminate the extramural Fire Grants Program that funds grants at multiple universities and standards
development organizations (SDOs).

NIST User Facilities (-17 Positions, -$13.6 million) — The FY 2019 request will reduce the funding available to support NIST's
user facility efforts from $56.9 million to $43.3 million a 23.9% reduction. NIST’s user facilities, the NIST Center for Neutron
Research (NCNR) and the nanofabrication facility provide over 3,000 scientists from academia and industry unique world-class
capabilities that help move the state-of-the-art forward in advanced materials, nanotechnology, bioscience, and other emerging
technology areas. To meet the funding levels outlined in the President’s FY 2019 budget request, NIST will reduce support at
both facilities. At the NCNR, NIST will remove instruments from the user program, selected to have the least impact on the
overall user community, stop the development of new instruments, and cut back on support services provided to users. At the
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nanofabrication facility, the reduced funds will slow the rate of replacement of the equipment, and reduce the number of staff
available to support facility users. The proposed reductions will also eliminate $1.2 million in research grants related to neutron
research and nanotechnology.
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Activity:

Department of Commerce
National Institute of Standards and Technology
Scientific and Technical Research and Services

PROGRANM CHANGE PERSONNEL DETAIL

Laboratory Programs

Subactivity: Laboratory Programs
Program Change: Laboratory Programs

Exhibit 14

Annual - Total

Title Grade Number Salary Salaries
Scientist/Engineer ZPV (65) $134,271 ($8,727,587)
Scientist/Engineer ZP IV (103) 114,149 (11,737,388
Scientist/Engineer ZP 1l (19) 81,235 (1,543,459)
Information Technology Specialist ZPV (5) 134,271 (671,353)
Information Technology Specialist ZP IV (15) 114,149 (1,712,241)
Information Technology Specialist ZP Il (3) 81,235 (243,704)
Information Technology Specialist ZP Il 1 56,016 (56,016)
Administrative Officer ZA IV (3) 114,149 (342,448)
Administrative Officer ZA (5) 81,235 (406,173)
Technician ZTV (1) 96,597 (96,597)
Technician ZT IV (7) 81,235 (568,643)
Technician ZT (10) 61,688 (616,882)
Management and Program Analyst ZA IV (16) 114,149 (1,826,390)
Management and Program Analyst ZA N (33) 81,235 (2,680,744)
Management and Program Analyst ZA ll (3) 56,016 (168,049)
Administrative Support ZA (36) 56,016  (2,016,593)
Total (325) (33.434.260)
Less lapse 0.00% 0 0
Total full-time permanent (FTE) (325) (33,434,269)
2019 pay Adjustment (0.0%) 0
(33.434.269)
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Personnel Data

Full-time Equivalent Employment:

Full-time permanent
Other than full-time permanent

Total

Authorized Positions:
Full-time permanent
Other than full-time permanent

Total

(325)

(325)

(325)

(325)
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Activity:
Subactivity:

11.1
11.3

11.5
11.8
11.9
12.1
13
21
22
23
23.1
232
233
24
25
251
252
253
254
255
256
257
25.8
26
31
32
33
41
99.9

Department of Commerce
National Institute of Standards and Technology
Scientific and Technical Research and Services
PROGRAM CHANGE DETAIL BY OBJECT CLASS
(Direct Obligations amounts in thousands)

Laboratory Programs
Laboratory Programs

Object Class

Exhibit 15

2019 Increase/Decrease

Full-time permanent compensation
Other than full-time permanent

Other personnel compensation

Special personnel services payments
Total personnel compensation

Civilian personnel benefits

Benefits for former personnel

Travel and transportation of persons
Transportation of things

Rent, communications, and utilities
Rental payments to GSA

Rental payments to others
Communications, utilities, and misc. charges
Printing and reproduction

Other contractual services

Advisory and assistance services

Other services from non-Federal sources
Other goods and services from Federal sources
Operation and maintenance of facilities
Research and development contracts
Medicare care

Operation and maintenance of equipment
Subsistence and support of persons
Supplies and materials

Equipment

Lands and structures

Investments and loans

Grants, subsidies and contributions

Total obligations

($33.434)
0

c
0

(33,434)

(10,635)
0

(494)
23

0

0

0
(9,368)
(120)

0
(10,769)
(5,568)
0

0

0
(1,877)
0

(978)
(6,028)
0

0
(12,000)
(91,294)
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Activity: Corporate services

Subactivity: Corporate services

Line ltem

Corporate services

Total

Pos./Approp
FTE/Ob.

Pos./Approp
FTE/ODbI.

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

2017 2018 2019 2019 Increase/Decrease
Actual Annualized CR Base Estimate from 2019 Base
Personnel Amount Personnel Amount Personnel Amount Personnel Amount Personnel  Amount
45 $17,311 45 $17,193 45 $13,850 39 $11,632 8) ($2,218)
44 16,500 45 17,221 45 13,850 39 11,632 &) (2,218)
45 17,311 45 17,193 45 13,850 39 11,632 6 (2,218)
44 16,500 45 17,221 45 13,850 39 11,632 ®) (2,218)
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Exhibit 12
Department of Commerce
National Institute of Standards and Technology
Scientific and Technical Research and Services
JUSTIFICATION OF PROGRAM AND PERFORMANCE

Activity: Corporate Services
Subactivity:  Corporate Services

Goal Statement

The goal of the Corporate Services program is to support NIST’s mission to deliver world-class measurement science, standards,
and technology to our stakeholders in industry, academia, and government to drive technological innovation that strengthens the
economic and industrial competitiveness of the United States and improves our quality of life.

Base Program

This program includes the NIST central information technology (IT) support for NIST’s mission programs and operations providing
secure, centrally managed IT infrastructure resources leading to improved measurement methods, standards advances, reference
data, and research results benefiting numerous sectors of the U.S. economy. This program also provides the necessary resources to
operate and maintain administrative and financial management systems for NIST that satisfy the requirements established by the
Department of Commerce (DOC); Office of Management and Budget; Government Accountability Office; Department of Treasury;
and Congress. In FY 2020, NIST plans to merge the corporate services line item with the laboratory programs as the functions are
intertwined with accomplishing the goal of delivering world-class measurement science, standards and technology.

Statement of Operating Objectives

In FY 2019, the Corporate Services will focus on the following:

e Complete migration of NIST’s business systems to DOC’s consolidated hosting environment at the Department of
Transportation (DOT) Data Center,

e Maintain compliance with DOC’s cybersecurity priorities, and

o Complete migration of Windows 7 endpoints to Windows 10 while relegating Windows 7 endpoints with program-specific
requirements to a network restricted to research functions.
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Summary of Resources (Dollars in Thousands)

Explanation and Justification

FY 2017 Actual FY 2018 Annualized CR FY 2019 Request
Personnel Amount Personnel Amount Personnel Amount
Pos./Approp. 45 $17,311 45 $17,193 39 $11,632
FTE/Ob. 44 16,500 45 17,221 39 11,632

Corporaie Services (Total Funding: $11.632 million and 39 Positions)

Computer Support - The scope of this effort includes managing customer requests and incident reports, securing NIST’s IT assets,
maintaining networking and telecommunications infrastructure, deploying and managing endpoint devices and software, maintaining
identity management and system authentication capabilities, and supporting mission-specific software capabilities. These resources
enable NIST laboratories and programs to meet mission-specific needs, disseminate NIST results to the public, and collaborate with
NIST partners.

Business Systems - The DOC is undertaking major consolidation and modernization initiatives of multiple business systems,
functions, and processes. DOC envisions common, Department-wide, user-friendly, and flexible systems to support the management
of financial, procurement, travel, grants, property, and other administrative functions. As part of its consolidation efforts, the DOC
plans to migrate business systems operated at individual bureaus to a DOT Data Center in Oklahoma City. NIST’s business systems
are an integral part of the vision for consolidation and modernization formulated by the DOC. For FY 2019, NIST plans to complete
the migration of its business systems to the DOT Data Center, validating that the requisite interfaces to other Federal payment and
administrative systems are operational and ensuring that the essential administrative and customer capabilities are maintained.
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Exhibit 13
Department of Commerce
National Institute of Standards and Technology
Scientific and Technical Research Services
PROGRAM CHANGES FOR 2019
(Dollar amounts in thousands)

Increase/Decrease
2019 Base 2019 Estimate from 2019 Base
Personnel Amount Personnel Amount Personnel Amount
Pos./BA 45  $13,850 39 $11,632 6) (%$2,218)
Corporate Services FTE/Obl. 45 13,850 39 11,632 (6) (2,218)

Corporate Services Decrease (-6 Positions, -$2.2 million) - Consistent with NIST’s priority to focus resources on the laboratory
programs, NIST is proposing reductions to the Corporate Services sub program line by approximately 16 percent, a reduction of
$2.2 million dollars. The proposed reductions streamline management’s monitoring of operational metrics and ClO-wide trends
potentially increasing risk of service interruptions. Network maintenance will be kept on most critical network components; however,
less critical systems may experience increased times to respond to network connections and Windows desktop incidents and
requests. The cuts will equally impact each of the NIST mission functions and programmatic areas that make up the research
porifolio of the NIST Laboratory Programs.
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Exhibit 14
Department of Commerce
National Institute of Standards and Technology
Scientific and Technical Research and Services

PROGRAM CHANGE PERSONNEL DETAIL

Activity: Corporate Services
Subactivity: Corporate Services
Program Change: Corporate Service Decrease
Annual Total
Title Grade Number Salary Salaries
Information Technology Specialist PV ) 134,271 ($134,271)
Information Technology Specialist ZP IV (3) 114,149 (342,448)
Management and Program Analyst ZA IV (1) 114,149 (114,149)
Management and Program Analyst ZA N M 81,235 (81,235)
Total (6) (672,103)
Less lapse 0.00% 0 0
Total full-time permanent (FTE) (6) (672,103)
2019 pay Adjustment (0.0%) 0
(672,103)

Personnel Data
Full-time Equivalent Employment:

Full-time permanent (6)

Other than full-time permanent 0

Total (6)
Authorized Positions:

Full-time permanent (6)

Other than full-time permanent 0

Total (6)
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Activity:
Subacitivity:

11.1
11.3
11.5
11.8
11.9
12.1
13
21
22
23
23.1
232
233
24
25
25.1
25.2
25.3
254
255
256
257
258
26
31
32
33
41

99.9

Department of Commerce
National Institute of Standards and Technology
Scientific and Technical Research and Services
PROGRAM CHANGE DETAIL BY OBJECT CLASS
(Direct Obligations amounts in thousands)

Corporate Services
Corporate Services

Object Class

Exhibit 15

2019 Increase/Decrease

Fuli-time permanent compensation

Other than full-time permanent

Other personnel compensation

Special personnel services payments
Total personnel compensation

Civilian personnel benefits

Benefits for former personnel

Travel and transportation of persons
Transportation of things

Rent, communications, and utilities
Rental payments to GSA

Rental payments to others
Communications, utilities, and misc. charges
Printing and reproduction

Other contractual services

Advisory and assistance services

Other services from non-Federal sources
Other goods and services from Federal sources
Operation and maintenance of facilities
Research and development contracts
Medicare care

Operation and maintenance of equipment
Subsistence and support of persons
Supplies and materials

Equipment

Lands and structures

Investments and loans

Grants, subsidies and contributions

Total obligations

($672)
0
0
0

672)
(214)
0

®)
0

(2,218)
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Department of Commerce
National Institute of Standards and Technology
Scientific and Technical Research and Services
PROGRAM AND PERFORMANCE: DIRECT OBLIGATIONS
(Dollar amounts in thousands)

Activity: Standards coordination and special programs
Subactivity: Standards coordination and special programs

Exhibit 10

2017 2018 2019 2019 Increase/Decrease

Line ltem Actual Annualized CR Base Estimate from 2019 Base
Personnel Amount Personnel Amount Personnel Amount Personnel Amount Personnel Amount
Standards coordination Pos./Approp 185 $67,973 185 $67,511 185 $68,293 139 $45,155 (46) ($23,138)
and special programs FTE/Obl. 179 76,252 182 77,133 182 68,293 136 45,155 (46) (23,138)
Total Pos./Approp 185 67,973 185 67,511 185 68,293 139 45,155 (46) (23,138)
FTE/ObI. 179 76,252 182 77,133 182 68,293 136 45,155 (46) (23,138)
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Exhibit 12
Department of Commerce

National Institute of Standards and Technology
Scientific Technical Research Services
JUSTIFICATION OF PROGRAM AND PERFORMANCE

Activity: Standards Coordination and Special Programs
Subactivity: Standards Coordination and Special Programs

Goal Statement

The primary goal of the Standards Coordination and Special Programs is to provide for cross-cutting NIST functions in both the
management of cross-cutting laboratory research projects, and NIST’s engagement in standards policy and documentary standards
development.

Base Program

Standards Coordination and Special Programs formally houses two cross-cutting NIST activities managed by the Associate Director
for Laboratory Programs (ADLP) that deal with coordinated high-profile R&D programs, documentary standards coordination and
policy development. At the FY 2019 request levels, NIST will work to eventually consolidate these activities into the Laboratory
Programs activity and subactivity in future budget submissions.

1. The Special Programs Office (SPO) manages a selection of cross-cutting NIST research activities for the ADLP, enhancing
management oversight, and resource coordination for high-profile programs that critically depend on the expertise and
capabilities of two or more NIST laboratories.

The main areas of research coordinated by SPO include:

» Forensic Sciences: The SPO manages research across the NIST laboratories helping strengthen the scientific rigor of
forensic techniques in areas including firearms and tool mark analysis, pattern and impression analysis including latent friction
ridge analysis, footprint, tread and tire analysis, frace evidence including paint and coatings, fiber, hair, glass, metals and
plastics analysis, geological evidence analysis, questioned document analysis, crime scene analysis, fire scene and fire
debris analysis, explosives analysis, controlled substance and toxicology analysis, computer forensics, multi-media, digital
and image analysis, voice spectral analysis, serology and DNA analysis, and medicolegal and death investigation. At the
FY 2019 request levels the management of this research will be absorbed by the responsible NIST laboratories.
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e Greenhouse Gas Measurements and Climate Research Program: The SPO continues to coordinate research in various NIST
labs focused on providing the measurement science basis for accurate and comparable quantitative measurements of
greenhouse gas emissions. This work can enable the development of international measurement standards to ensure the
accuracy of global assessments of greenhouse gas emissions. At the FY 2019 request levels, the management of this
research will be absorbed by the responsible NIST laboratories.

e National Security Standards Program: The SPO coordinates efforts with external agency partners to develop technical
standards and conformity assessment activities, related to national security. The focus is on measurement science and
standards for Chemical/Biological/Radiological/Nuclear/Explosive detection, personal protective equipment, and physical
infrastructure resilience and security.

2. The Standards Coordination Office (SCO) advises NIST leadership on policy and strategy as they relate to NIST’s statutory role
and responsibilities in standardization and serves as a normative standards and conformity assessment related multi-functional
resource for NIST and U.S. government staff. The primary work areas of the SCO include:

e Standards Coordination: Standards effectively expedite trade and stimulate economic growth when they are developed,
maintained, and applied in accordance with national policy, processes, and procedures. NIST provides guidance, training,
information, and assistance so that companies, government agencies, standards bodies, and others can successfully work
together on essential standardization and conformity assessment activities.

o Standards Policy: The U.S. government’s role in the development and use of standards and conformity assessment is guided
by the National Technology Transfer and Advancement Act, OMB Circular A-119, and other Federal laws, regulations, and
international agreements.

e Standards and Trade and Regulation: NIST provides a range of resources and activities to help users navigate the complex
U.S. and international standards landscape. NIST operates the World Trade Organization, Technical Barriers to Trade
Related Inquiry Point and Notification Authority and Standards Information Center providing unique standards, conformity
assessment and technical regulations related information to NIST staff, U.S. government employees, U.S. exporters, and
foreign trading partners.

o Conformity Assessment and Laboratory Accreditation: Standards expedite trade across borders only when agreed-upon
standards are followed consistently. NIST fosters compliance by evaluating conformity assessment accreditation bodies and
ensuring adherence to standards specified in international agreements. NIST operates the National Voluntary Laboratory
Accreditation Program (NVLAP) for the U.S.; provides accreditation to testing and calibration laboratories based on evaluation
of their technical qualifications and competence to perform certain types of tests in specified fields using internationally
accepted guides and standards; and designs and implements procedures for accrediting laboratories for their capability to
provide calibrations traceable to national standards.

In addition to the work of the SPO and the SCO, this budget activity and subactivity also houses the funding for the NIST
Centers of Excellence Program. The NIST Center of Excellence Program supports collaborations between NIST and leading
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research institutes in emerging technology areas to expand NIST’s impact and mission delivery through strategic
partnerships with the country’s foremost experts in critical technology areas. In FY 2019, NIST will continue to support two
Centers of Excellence in Advanced Materials (https://www.nist.gov/coe/advanced-materials-center-excellence), and
Community Resilience (https://www.nist.gov/coe/community-resilience-center-excellence).

Many more interesting accomplishments and industry impacts can be found at: htips://www.nist.gov/standardsgov/what-we-
do/standardization-coordination and at hitps://iwww.nist. gov/spo.

Statement of Operating Objectives

Special Programs Office — NIST will complete the transition of the management of the remaining funds that support internal R&D in
forensics, greenhouse gas measurements, and national security standards activities into the relevant NIST Laboratories
organizations, and this transition will be reflected in future budget submissions. In forensic science, NIST will continue to conduct the
research necessary to support the development of science based standards, measurement methods, tests and validation studies to
underpin reliable, accurate, interoperable and validated forensic analysis. NIST researchers work both on technologies for forensic
analysis and the mathematical and statistical tools that help quantify confidence in the results of a forensics test. To disseminate this
work into the forensic community, NIST develops measurement protocols, calibration systems, reference and materials and data,
and works with standards-developing organizations to formalize many of these as consensus standards.

Standards Coordination Office — NIST’s SCO plays a unique role in the Federal government in coordinating Federal standards
activities with those of the private sector and as a resource to Federal agencies and the private sector on the U.S. approach to
standards and conformity. Thus, SCO is well positioned to support the Administration priorities addressing trade, technology,
innovation and competitiveness.

In support of the Administration’s stated priorities on re-negotiating the North American Free Trade Agreement, SCO experts will
contribute to, and support the Office of the U.S. Trade Representative (USTR) in the review and revision of various NAFTA chapters.
SCO will leverage its expertise in administering the Technical Barriers to Trade Related Inquiry Point and Notification Authority to
support negotiations on texts relating to Technical Barriers to Trade and Good Regulatory Practice. Furthermore, SCO staff will
contribute to the negotiations on digital trade and telecommunications. Working with experts from other NIST laboratories, SCO
experts will also support USTR negotiations that may be initiated to support a potential future U.S.-U.K. trade arrangement.

SCO will expand its efforts to support U.S. exporters by increasing awareness and use of export assistance tools such as Notify U.S,,
which enable interested stakeholders to learn about regulations being proposed by foreign countries that could impact exports to
those markets. In addition to informing and raising awareness about potentially new technical barriers to trade, SCO also enables
U.S. stakeholders to comment on these proposed foreign regulations. SCO will step up its work in this area.
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SCO will continue its effort to raise awareness and improve information sharing relating to emerging standards issues among Federal
agencies. Such information sharing is a critical component of ensuring that agencies can understand, and respond to developments
in the U.S. and abroad that can impact U.S. competitiveness and innovation ability. Examples of efforts include work currently
underway in collaboration with the Interagency International Cyber Security Standards Working Group to develop a strategy for
Federal agencies’ engagement in standards to support cybersecurity for Internet of Things technologies and devices. These efforts
also include a strong element of partnership with the U.S. private sector and particularly the U.S. standards system, coordinated by
the American National Standards Institute (ANSI), which represents U.S. interests in standards developing bodies such as the
International Organization for Standardization (ISO) and the International Electrotechnical Commission.

Explanation and Justification

The activities carried out under this activity and subactivity are conducted by two offices reporting to the Associate Director of
Laboratory Programs at NIST.

e Standards Coordination Office (SCO): The SCO conducts standards-related programs, and provides knowledge and services
that strengthen the U.S. economy and improve the quality of life. Our goal is to equip U.S. industry with the standards-related
tools and information necessary to effectively compete in the global marketplace.
hitps://www.nist.gov/standardsgov

o Special Programs Office (SPO): The Special Programs Office fosters communication and collaboration between NIST and
external communities focused on critical national needs. To meet those needs, SPO works closely with and forges
partnerships among government, military, academia, professional organizations, and private industry to provide world-class
leadership in standards and technology innovation. Currently the SPO coordinates programs in Forensic Science,
Greenhouse Gas Measurements, and National Security Standards.
https /Aveaw nist.aov/spo '

Through its work in this activity and subactivity, NIST has delivered significant impact to stakeholders in the Federal government and
industry. Programs managed by the SPO and SCO have yielded significant impacts including:

e The NIST SPO Forensic Science Center of Excellence, the Center for Statistics and Applications in Forensic Evidence
(CSAFE) released their first results. They established a new algorithm resulting in an automatic selection of breechface
marks, improved removal of circular symmetry and the computation of probability of obtaining a higher score by chance. In
addition, through SPO guidance, the CSAFE work has resulted in State and Local Crime Laboratories requesting for
collaboration. Crime Laboratories in California, Idaho, Nebraska, Virginia, and Texas, are seeking assistance and education
from CSAFE about the new 3D technologies and learn about the various algorithms for comparison.
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As illicit use of the synthetic opioid fentanyl increases, police officers and other first responders face a growing risk of
accidental exposure. In collaboration with a major supplier of forensic analytes, a workshop has been organized to discuss
the potential expansion of standard reference libraries and quality materials to rapidly and accurately identify emerging
psychoactive substances, such as the various analogs of fentanyl which have been linked to overdose deaths around the
U.S. NIST researchers have investigated the feasibility of screening unknown evidence for fentanyl using field deployable
technologies. The research showed that these technologies can reliably detect low levels of fentanyl in mixed drug samples.
Based in part on this proof-of-concept, field deployable devices that can alert officers to the presence of fentanyl so they can
take extra precaution in handling.

The LA Megacity Carbon project is a public-private partnership that has established a greenhouse gas observing network in
the Southern California Air Basin. Data and analyses from this network contributed significantly to providing
scientifically-based estimates of the amount of natural gas vented to the atmosphere by the Aliso Canyon natural gas leak.
Several independent measurement approaches have been applied to determination of the amount of natural gas involved.
Several papers are currently in preparation by authors from NASA’s Jet Propulsion Laboratory (JPL) and NIST addressing
various aspects of this research. This public-private partnership includes NIST, JPL, the California Air Resources Board,
Scripps Institution of Oceanography, and Earth Networks.

SCO efforts contributed directly to the U.S. positions on the development and use of international standards being reflected in
the 2017 G-20 Leaders Statement. This is particularly noteworthy as this is the first time ever that heads of nations
representing over 80 percent of the world’s economy have endorsed an approach to standards development and use that
reflects fundamental U.S. positions. SCO played a pivotal role in helping shape and shepherd this outcome.

The SCO is leveraging its long-standing partnership with U.S. Trade Representative on the important role of documentary
standards in trade and has raised the profile of standards as key to national and economic security among key offices in the
Executive Office of the President.

The SCO, through laboratory accreditation and its role as the U.S. designating authority in international telecom equipment
Mutual Recognition Agreements, has facilitated U.S. testing laboratories' capabilities in reducing market access burdens for
U.S telecom equipment companies doing business globally.

NVLAP conducted an evaluation of the asbestos proficiency testing program that supports the asbestos accreditation
program. Improvements identified as a result of assessment recommendations and refined analytical method will reduce test
result uncertainty and improve the efficiency of laboratory testing in accredited laboratories.
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Summary of Resources (Dollars in Thousands)

FY 2017 Enacted FY 2018 Annualized CR FY 2019 Request

Personnel Amount Personnel Amount Persohnel Amount
Pos./Approp. 185 $67,973 185 $67,511 139 $45,155
FTE/ODbI. 179 76,252 182 77,162 136 45 155

Standards Coordination and Special Programs (Total Funding: $45.155 million and 139 Positions)

NIST’s mission is an inherently governmental. The Nation’s founders knew the importance of weights and measures -- that it is
critical to commerce and trade and a critical role of the Federal government. Section 8 of the Constitution gives the government the
power to “fix the Standard of Weight and Measures” and Congress established the National Bureau of Standards (renamed NIST in
1988) in 1901 to do just that. This role makes NIST a National Metrology Institute responsible for the dissemination of the
fundamental units of measurement -- the basis of international trade and commerce, and scientific progress. NIST is commonly
recognized as the best in the world at what it does as a National Metrology Institute. The research managed by the SPO depends
upon the one of a kind measurement expertise provided by the NIST laboratories to solve problems of national significance.

In the areas of documentary standards which is the purview of the SCO, NIST also has a unique role. The National Technology
Transfer Advancement Act (PL 104-113) and OMB Circular A-119 assign NIST the responsibility of coordinating Federal government
activities in the documentary standards development and conformity assessment procedures. NIST provides a forum for Federal
agency representatives to learn about standards and conformity assessment developments in the U.S. and abroad, share
perspectives that can inform agency or USG positions on standards, and exchange current practices. By leading this Committee,
NIST complements the coordination role provided by the ANSI for the private sector.

In addition, approximately 400 NIST technical staff from five of NIST’s laboratories (with the exception of the user facilities) play a
significant role in documentary standards development process by participating in almost 100 unique standards development
organizations and contributing their technical skills and expertise in over 1,500 standards activities, including 100 standards-related
leadership roles. Documentary standards development activities are effective means for disseminating NIST-developed technologies
and measurement protocols since industry actively participates and rapidly adopts these standards.

The work supported by the Standards Coordination and Special Programs line item is aligned with the NIST Laboratory work
described in the Fundamental Measurement, Quantum Science, and Measurement Dissemination portfolio.
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Exhibit 13
Department of Commerce
National Institute of Standards and Technology
Scientific and Technical Research Services
PROGRAM CHANGES FOR FY 2019
(Dollar amounts in thousands)

Increase/Decrease
2019 Base 2019 Estimate from 2019 Base
Personnel Amount Personnel Amount Personnel Amount
Standards Coordination and Pos./BA 185  $68,293 139  $45,155 (46) ($23,138)
Special Programs FTE/ObL. 182 68,293 136 45,155 (46) (23,138)

Standards Coordination and Special Programs (-46 Positions, -$23.1 million) - Consistent with NIST’s priority to focus resources on
the laboratory programs, NIST is proposing reductions to the Standards Coordination and Special Programs sub-program line by
34 percent, a reduction of $23.138 million dollars. The Standards Coordination and Special Programs sub-program line houses two
cross-NIST activities managed by the Associate Director for Laboratory Programs: crosscutting R&D programs, and documentary
standards coordination and policy development. The proposed reductions will largely eliminate external R&D partnerships that
expand and broaden the impact of the NIST Laboratory R&D programs. They will also eliminate crosscutting R&D program
management functions of the Special Programs Office, leaving the individual NIST laboratories responsible for remaining intramural
work to taking on those responsibilities. Specific details of the reductions are outlined below.

Office of Special Programs (-38 Positions, -$14.7 million) — NIST proposes to reduce the Office of Special Programs by

$14.7 million. In accordance with prioritizing investment in core NIST research, the reductions will terminate all extramural grant
programs supported by the office, and eliminate the cross-NIST program management functions of the office. The management
of the remaining funds supporting internal R&D activities in the NIST laboratories will be taken over by the responsible lab
organization, potentially reducing the sum value of the research activities due to a lack of coordination and management of the
entire portfolio of activities. The major activities within the Office of Special Programs that will be eliminated include: (1) NIST will
eliminate research grants to external partners, including the funds supporting the Urban Dome program, which supports test-beds
in urban environments that advance the development of technologies for the direct measurement of greenhouse gas emissions at
the scale of an urban region or city. These reductions will terminate support for three urban test beds: the Indianapolis Flux
Experiment, or INFLUX; the Los Angeles Megacity Carbon Project; and the Northeast Corridor Project which stretches from
Washington, D.C. to Boston, Massachusetts; (2) To reduce costs, NIST will no longer support a centrally managed forensic
science research program. NIST measurement science research supported by the current program will continue but will be
managed by the specific NIST laboratory responsible for carrying out the work; (3) NIST will also reduce support for the operation
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of the OSAC program which was funded by the Department of Justice to facilitate the development and promulgation of
consensus-based forensic science standards and guidelines that are fit-for-purpose and based on sound scientific principles,
promote their use by accreditation and certification bodies, and establish and maintain working relationships with similar
organizations.

Standards Coordination Office (-8 Positions, -$4.4 million) — NIST plans to cut the Standards Coordination Office by

$4.4 million. These cuts allow the office to retain its focus on ongoing standards policy coordination across the U.S. government,
standards conformity assessment, and continued support for resources that help U.S. stakeholders navigate the complex
international standards landscape. The reductions would eliminate $740 thousand in grants and contracts for standards
education and training related activities targeted at integrating standards and standardization which affect up to 92 percent of
U.S. exports, into undergraduate and graduate programs in science, engineering, business, public policy, and law. In addition,
NIST would reduce by $3.5 million the Lab 2 Market (L2M) Initiative, a program intended to enhance technology transfer across
the Federal government. The reduction in L2M funding will specifically eliminate support for Small Business Customer
Improvement Initiatives to provide inventors and entrepreneurs a single online point of entry for information about Federal patents
and technologies, as well as funding to support the improvement of interagency reporting and technology transfer metrics.

NIST Center of Excellence Program (0 Positions, -$4.0 million) — The NIST Center of Excellence Program supports
collaborations between NIST and leading research institutes in emerging technology areas to expand NIST’s impact and mission
delivery through strategic partnerships with the country’s foremost experts in critical technology areas. Currently NIST supports
three Centers of Excellence in Advanced Materials, Community Resilience, and Forensic Science. To meet the requested funding
levels for FY 2019, NIST would retain the centers most closely aligned with NIST’s core mission space in advanced materials and
disaster resilience. NIST would end funding for the most recently awarded of the three, the Forensic Science Center of
Excellence. The center is focused on advancing the development and adoption of probabilistic methods to enhance forensic
analysis.
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Department of Commerce
National Institute of Standards and Technology
Scientific and Technical Research Services
PROGRAM CHANGE PERSONNEL DETAIL

Exhibit 14

Activity: Standards Coordination and Special Programs
Subactivity: Standards Coordination and Special Programs
Program Change: Standards Coordination and Special Programs Decrease
Annual Total
Title Grade Number Salary Salaries
Scientist/Engineer ZPV (6) $134,271  ($805,623)
Scientist/Engineer ZP IV (13) 114,149 (1,483,942)
Scientist/Engineer ZP i (4) 81,235 (324,939)
Management and Program Analyst ZA WV (5) 114,149 (570,747)
Management and Program Analyst ZA (5) 81,235 (406,173)
Management and Program Analyst ZAll (3) 56,016 (168,049)
Administrative Support Assistant WG VI 0 56,016 (56,016)
Administrative Support Assistant ZS IV 3) 50,717 (152,150)
Administrative Support Assistant ZS (5) 41,210 (206,052)
Administrative Support Assistant ZS (1 33,044 (33,044)
Total (46) " (4,206,737)
Less lapse 0.00%
Total full-time permanent (FTE) (46) (4,206,737)
2019 pay Adjustment (0.0%)
(4,206,737)
Personnel Data
Full-time Eguivalent Employment:
Full-time permanent (46)
Other than full-time permanent 0
Total (46)
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Authorized Positions:

Full-time permanent (46)
Other than full-time permanent 0
Total (46)
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Activity:
Subactivity:

11.1
11.3
11.5
11.8
1.9
12.1
13
21
22
23
23.1
232
233
24
251
252
253
25.4
255
256
257
258
26
31
32
33
41

99.9

Department of Commerce
National Institute of Standards and Technology
Scientific and Technical Research Services
PROGRAM CHANGE DETAIL BY OBJECT CLASS
(Direct Obligations amounts in thousands)

Standards Coordination and Special Programs
Standards Coordination and Special Programs

Object Class

Exhibit 15

2019 Increase/Decrease

Full-time permanent compensation
Other than full-time permanent

Other personnel compensation

Special personnel services payments
Total personnel compensation

Civilian personnel benefits

Benefits for former personnel

Travel and transportation of persons
Transportation of things

Rent, communications, and utilities
Rental payments to GSA

Rental payments to others
Communications, utilities, and misc. charges
Printing and reproduction

Advisory and assistance services

Other services from non-Federal sources
Other goods and services from Federal sources
Operation and maintenance of facilities
Research and development confracts
Medicare care

Operation and maintenance of equipment
Subsistence and support of persons
Supplies and materials

Equipment

Lands and structures

Investments and loans

Grants, subsidies and contributions

Total obligations

($4,207)
0

0
0

(4.207)
(1,338)
0

(85)

(4)

0

0

0
(2,642)
(6)

0
(1,327)
(456)
0

(320)
0

(255)

0

(198)
(300)

0

0
(12,000)

(23,138)
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Exhibit 16
Department of Commerce
National Institute of Standards and Technology
Scientific and Technical Research and Services
SUMMARY OF REQUIREMENTS BY OBJECT CLASS
(Dollar amounts in thousands)

2017 2018 2019 2019 Increase/Decrease
Object Class Actual Annualized CR Base Estimate " from 2019 Base

11 Personnel compensation

11.1 Full-time permanent $255,310 $260,919 $263,038 $224.725 ($38,313)
11.3 Other than full-time permanent 25,611 26,197 26,408 26,408 0
11.5 Other personnel compensation 6,422 6,422 6,422 6,422 0
11.9 Total personnel compensation 287,343 293,538 295,868 257,555 (38,313)
12.1 Civilian personnel benefits 91,550 94,599 96,841 84,654 (12,187)
13 Benefits for former personnel 28 28 28 28 0
21 Travel and transportation of persons 11,463 11,463 11,537 10,952 (585)
22 Transportation of things 1,088 1,088 1,108 1,079 27)
23.1 Rental payments to GSA 173 194 195 195 0
23.2 Rental payments to others 1,884 1,918 1,957 1,957 0
23.3 Communications, utilities, and miscellaneous charges 19,315 19,315 19,525 7,318 (12,207)
24 Printing and reproduction 683 683 695 569 (126)
25.1 Advisory and assistance services 4271 4,246 4 060 4060 0
25.2 Other services 70,127 49,618 33,338 22,181 (11,157)
25.3 Purchases of goods and services from Government accounts 35,756 35,640 33,038 26,984 (6,054)
255 Research and development contracts 26,025 26,025 26,467 26,147 (320)
25.7 Operation and maintenance of equipment 9,774 9,774 9,940 7,592 (2,348)
26 Supplies and materials 26,789 26,789 27,374 26,180 (1,194)
31 Equipment 36,001 37,650 38,290 31,657 (6,633)
32 Land and structures 0 0 0 0 0
41 Grants, subsidies, and contributions 89,820 89,820 89,820 65,820 (24,000)
42 Insurance claims and indemnities 0 0 0 0 0
43 Interest and dividends 19 0 0 0 0
99 Total Obligations 712,109 702,388 690,079 574,928 (115,151)

FY 2019 amounts in object class are slightly different from the President's Budget Appendix due to refocus of program changes made after MAX A-11
Database closed.
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99

Personnel Data

2017 2018 2019 2019 Increase/Decrease
Object Class Actual Annualized CR Base Estimate "  from 2019 Base
Total Obligations $712,109 $702,388 $690,079 $574,928 ($115,151)
Less Prior Year Recoveries (4,654) (1,000) 0 0 0
Less Prior Year Refunds (56)
Less Prior Year Unobligated Balance (21,719) (10,213) 0 0 0
Plus Unobligated Balance, End of Year 10,213
Plus Unobligated Balance, Expired 7
Total Budget Authority 695,900 691,175 690,079 574,928 (115,151)
Transfer from Election Assistance Commission (1,400) (1,391) 0 (1,499) (1,499)
Transfers from DoJ for forensic sciences and Office of Law
Enforcement Standards (4,500) (4,470) 0 0 0
Appropriation 690,000 685,314 690,079 573,429 (116,650)
Full-time equivalent employment:
Full-time permanent 2,148 2,194 2,194 1,817 (377)
Other than full-time permanent 298 298 298 298 0
Total 2,446 2,492 2,492 2,115 (377)
Authorized Positions:
Full-time permanent 2,204 2,204 2,204 1,827 (377)
Other than full-time permanent 323 323 323 323 0
Total 2,527 2,527 2,527 2,150 (377)

1/ FY 2019 amounts in object class are slightly different from the President's Budget Appendix due to refocus of program changes made after MAX A-11
Database closed.
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Exhibit 33
Department of Commerce
National Institute of Standards and Technology
Scientific and Technical Research and Services
APPROPRIATION LANGUAGE AND CODE CITATIONS

1. For necessary expenses of the National Institute of Standards and Technology,

15 U.S.C. 272; 273; 2780b+; p
15 U.S.C. 290b-f

15 U.S.C. 1151-52

15 U.S.C. 1454(d-e)

15 U.S.C. 1511, 1512

15 U.S.C. 3710a-d

15 U.S.C. 3711a

15 U.S.C. 7301-7313

15 U.S.C. 7406

15 U.S.C. 7506(a)

15 U.8.C. 272; 273; 278b-j; provides basic authority for the performance of the functions and activities of the National Institute of
Standards and Technology, authorizes appropriations for these purposes to be provided to the general public and specific
institutions, governments, firms, and individuals, and requires the notification of Congress of a reprogramming of funds that
exceeds a limit specified in public law.

15 U.S.C. 290b-f directs the Secretary of Commerce to provide for the collection, compilation, critical evaluation, publication, and
dissemination of standard reference data and the authority to establish a non-agricultural technology office.

15 U.S.C. 1151-1152 establishes within the Department of Commerce, a central clearinghouse for technical information useful to
American business and industry and provides for the dissemination of this technical, scientific information via the National
Technical Information Service.

15 U.S.C. 1454(d-e) provides NIST with the authority to request that manufacturers and distributors of a commodity participate in
voluntary product standards when there is undue proliferation of weights, measures, and quantities. Reports and
recommendations to Congress are to be made upon industry failure to adopt these standards.

15 U.S.C. 1511, 1512 specifies that all bureaus of the Department of Commerce come under the authority of the Secretary of
Commerce and that such bureaus including NIST shall be subject to the authority of the Secretary of Commerce.
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15 U.S.C. 3710a-d provides the authority to enter into CRADASs, to make cash awards to scientific personnel for inventions, to
retain royalties and to distribute royalties for inventions, and to communicate and coordinate for the Offices of Research and

Technology Applications in Federal laboratories.
15 U.S.C. 3711a provides the authority for the Baldrige National Quality award.

15 U.S.C. 7301-7313 establishes National Construction Safety Teams within NIST to respond to building and structural
emergencies.

15 U.S.C. 7406 provides authority for NIST to conduct Cyber Security Research and Development to minimize security risks
associated with computer systems used by the Federal government.

15 U.S.C. 7506(a) provides for the establishment of a nanotechnology research and development program within NIST.

P.L. 110-143 121 STAT 1809 provides NIST to assist in developing a research program to establish guidelines for the
remediation of former methamphetamine laboratories in the United States as well as developing new detection technologies and
appropriate Standard Reference Materials for methamphetamine detection testing.

$573,429,000, to remain available until expended, no specific authority

of which not to exceed $9,000,000 may be transferred to the "Working Capital Fund." 15 U.8.C. 278b 15 U.S.C. 278b provides in
part: "The National Institute of Standards and Technology is authorized to utilize in the performance of its functions the Working
Capital Fund".

Public Law 110-69, America Competes Act, 121 Stat 572, passed August 9, 2007 reauthorizes the Scientific and Technical
Research and Services appropriation through 2010. Public Law 111-358, America Competes Reauthorization Act, 2010,

124 Stat 3982, passed January 4, 2011 reauthorized the Scientific and Technical Research and Standards appropriation through
2013. In addition, an Emergency Communication and Tracking Technologies Research initiative and a Green Manufacturing and
Construction initiative were authorized to develop advanced technologies in these areas.

Public Law 111-5 American Recovery and Reinvestment Act of 2009 appropriates $220,000,000 for the Scientific and Technical
Research and Services appropriation from FY 2009 to FY 2010 and makes available by reimbursable agreement $10,000,000
from the Department of Energy for the development of Smart Grid Technology by reference to Public Law 110-140, the Energy
Independence and Security Act of 2007, and makes available by reimbursable agreement $2,230,186 for a service level
agreement with the National Telecommunications and Information Administration. In addition, $20,000,000 is transferred from the
Department of Health and Human Services for continued work on advancing health care information enterprise integration.
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6. Public Law 113-274 Cybersecurity Enhancement Act of 2014 amended Section 2c of the National Institute of Standards and
Technology Act (15 U.S.C. 272(c) and established a Public-Private collaboration on Cybersecurity by designating the Director of
the Institute activities that facilitate and support on an ongoing basis the development of a voluntary, consensus-based, industry-
led set of standards, guidelines, best practices, methodologies, procedures, and processes to cost-effectively reduce cyber risks

{o the critical infrastructure of the United States.
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Department of Commerce
National Institute of Standards and Technology
Scientific and Technical Research and Services
ADVISORY AND ASSISTANCE SERVICES
(Obligations in thousands of dollars)

Consulting Services

Management and professional support Services ................cccooi

Studies, analyses, and evaluations ...

Engineering and technical SEIVICES ..o
o= | F P UPPPPPPPPTRPI

Significant Activities

Exhibit 34

FY 2017 FY 2018 FY 2019
Actual Annualized CR  Estimate
$2,129 $2,018 $2,081

535 519 519
1,607 1,709 1,460
4271 4,246 4,060

Advisory and assistance services funded by the STRS appropriation include the review and evaluation of the technical functions and
operations of NIST by the Board on Assessment of the National Academy of Sciences. The evaluation panels consider the
importance and relative priority of projects, quality of staff, equipment needs, and finances, and the relation of the programs to the

mission of NIST.

Need for Advisory and Assistance Services:

The need for advisory and assistance services stems from the NIST role in dealing with the private sector, professional
organizations, and the public sector. Inputs must be obtained from consultants who can bring their individual expertise to bear and
help NIST in assessing its program plans to meet the needs of its customers. The alternative to utilizing these services is to make no
attempt to have expertise from sources outside NIST and risk degradation of the working and professional relationship with those in

the business of using the products and services offered by NIST.
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Industrial
Technology Services



Annualized CR, 2018
Less: Unobligated balance from prior year
Plus: Unboligated balance from start of year
2019 Adjustments to base:
Adjustments:
Other Changes:
Plus: Inflationary/Adjustments to base
Less: Estimated recoveries 2019
Less: Unobligated balance rescission
2019 Base
Less: 2019 Program changes
2019 Estimate

Comparison by activity/subactivity
with totals by activity

Technology innovation program
Technology innovation program

Hollings manufacturing extension partnership
Hollings manufacturing extension partnership

Manufacturing USA
Manufacturing USA

Baldrige performance excellence program
Baldrige performance excellence program

TOTALS

Adjustments for:
Recoveries *
Refunds
Unobligated balance, start of year
Unobligated balance, end of year

Unobligated balance adjustment (transfer to CRF)

Budget Authority

Adjustments for:

Pos./Approp
FTE/ObL.

Pos./Approp
FTE/Obl.

Pos/Approp
FTE/ObL

Pos./Approp
FTE/Obl.

Pos./Approp
FTE/ObI.

Offset for recoveries of prior year obligations per P.L. 115-31*

Unocbiigated balance rescission
Appropriation

*Of the total recoveries ($6,418K), $2M is presented as an offset between Budget Authority and Appropriation funding levels for the MEP program.

Department of Commerce

National Institute of Standards and Technology
industrial Technology Services
SUMMARY OF RESOURCE REQUIREMENTS
(Dollar amounts in thousands)

Exhibit 5

Budget Direct Appro-

Positions FTE Authority Obligations priation
101 100 $151,961 $158,733 $151,961

o] 0 0 (8,368) ]

0 0 0 1,596 0

0 0 271 271 271

0 0 0 0 ]

0 0 (2,000) 0 0

101 100 150,232 152,232 152,232

(81) (80) (137,138) (137,138) (137,138)

20 20 13,094 15,094 15,094

2017 2018 2019 2019 Increase/Decrease
Actual Annualized CR Base Estimate from 2019 Base
Personnel Amount Personnel Amount Personnel Amount Personnel Amount Personnel Amount
0 0 0 0 0 0 0 0 0 0
0 $155 o} 0 0 0 0 0 0 0
81 128,000 81 $127,131 81 $127,331 0 0 (81) ($127,331)
74 143,773 80 133,114 80 127,331 0 0 (80) (127,331)
20 25,000 20 24,830 20 24,901 20  $15,094 ] (9,807)
20 46,961 20 25,552 20 24,901 20 15,094 0 (9,807)
0 ¢ 0 0 0 0 0 0 0 0
0 0 0 67 0 0 0 0 0 0
101 153,000 101 151,961 101 152,232 20 15,094 (81) (137,138)
94 190,889 100 158,733 100 152,232 20 15,094 (80) (137,138)
(4,418) 0 (404) (404) 0

(596) 0 0 0 0
(43,243) (8,368) (1,596) (1,596) 0

8,368 1,596 o] 0 0

4,000 0 0 0 0
155,000 151,961 150,232 13,094 (137,138)
(2,000) 0 0 0 0

0 0 2,000 2,000 0

153,000 151,961 152,232 15,094 (137,138)
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Exhibit 8
Department of Commerce
National Institute of Standards and Technology
Industrial Technology Services
ADJUSTMENTS TO BASE
(Dollar amounts in thousands)

FTE Amount
Other Changes:
Annualization of FY 2018 pay raiSe.........ovuiitiiiiie i $66
2019 Pay increase and related coOStS............coiiiii i e 0
Annualization of positions financed in FY 2018...............ooois e, 0 0
Change in compensable days ..o 57
Personnel benefits: »
Civil Service Retirement System (CSRS) ... (13)
Federal Employees' Retirement System (FERS).............coi i 25
Thrift Savings Plan (TSP). ... 4
Federal Insurance Contribution Act (FICA) - OASDL.........ooiiiiii e 13
Health insurance...... ... e PP 33
Employees' Compensation FUNd...... ..o e
Rental PaymentstoGSA .......... 0
Travel and transportation of persons:
T 1=T= o T PPN
T 1= 5 o T
Communications, utilities, and miscellaneous charges:
P O . ... e e e 0
EleCtriCity rate INCrEaSE. .. e e e 6
Natural gas rate decrease. .. ... .. .coovu it 4)
General pricing level adjustment... ... 77
Total, AdIuSIMENtS 10 DaSE. . .o 0 271
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Department of Commerce
National Institute of Standards and Technology
Industrial Technology Services

APPROPRIATION ACCOUNT: Industrial Technology Services

The FY 2019 budget request for Industrial Technology Services is $15.1 million, $136.9 million below the FY 2018 Annualized

Continuing Resolution level. The account funds two activities/subactivities: Hollings Manufacturing Extension Partnership and
Manufacturing USA.
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Activity: Technology innovation program
Subactivity: Technology innovation program

Line ltem

Technology innovation program Pos./Approp
FTE/Obl.

Department of Commerce

National Institute of Standards and Technology
Industrial Technology Services
PROGRAM AND PERFORMANCE: DIRECT OBLIGATIONS

2017

(Dollar amounts in thousands)

2018 2019

Exhibit 10

2019 Increase/Decrease
Actual Annualized CR Base Estimate from 2019 Base
Personnel Amount Personnel Amount Personnel Amount Personnel Amount Personnel Amount
0 0 0 0 0 0 0 0 0 0
0 $155 0 0 0 0 0 0 0 0
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Department of Commerce
National Institute of Standards and Technology
Industrial Technology Setvices
PROGRAM AND PERFORMANCE: DIRECT OBLIGATIONS
(Dollar amounts in thousands)

Activity: Hollings manufacturing extension partnership
Subactivity: Hollings manufacturing extension partnership

Exhibit 10

2017 2018 2019 Increase/Decrease
Line ltem Actual Annualized CR Base Over 2019 Base
Personnel Amount Personnel Amount Personnel Amount Personnel Amount
Hollings manufacturing Pos./Approp 81  $128,000 81 $127,131 81  $127,331 (81) ($127,331)
extension partnership FTE/ObL. 74 143,773 80 133,114 80 127,331

(80) (127,331)
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Exhibit 12

Department of Commerce
National Institute of Standards and Technology
Hollings Manufacturing Extension Partnership
JUSTIFICATION OF PROGRAM AND PERFORMANCE

Activity: Hollings Manufacturing Extension Partnership Program
Subactivity: Hollings Manufacturing Extension Partnership Program

Goal Statement

The Hollings Manufacturing Extension Parinership Program (MEP) is a Federal-state-industry partnership providing U.S. manufacturers
access to technologies, resources, and industry experts. The MEP program consists of Manufacturing Extension Partnership Centers
located across the country working directly with their local manufacturing communities 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, non-Federal sources including state and local government/entities and fees charged to the manufacturing clients for services
provided by the MEP centers.

Base Program

MEP primarily aids small and medium-sized U.S. manufacturers through its 51 centers in every U.S. State and Puerto Rico, through
the delivery of services such as product development, tools and resources for expansion, improved processes and best practices,
and workforce development. MEP also provides technical assistance in adopting advanced manufacturing technologies, addressing
emerging manufacturing needs, understanding foreign manufacturing and compliance issues, information concerning cybersecurity
of supply chains, and transferring technology from NIST Laboratories and other Federal research organizations.

In 1988, Congress passed the Omnibus Trade and Competitiveness Act 1988 (P.L. 100-418), and created a program within NIST to

assist U.S. manufacturing through cooperative efforts. The statute was amended in the America COMPETES Acts of 2007 and 2010

and MEP was reauthorized through the American Innovation and Competitiveness Act (P.L. 114-329), signed into law in
January 2017. MEP centers act as the go-to experts who promote business growth and connect manufacturers to public and private
resources essential for increased competitiveness and profitability.
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Statement of Operating Objectives

In FY 2018 MEP has advanced the following initiatives:

Supported a projected 9,652 client firms, including 1,300 rural and 2,200 very small manufacturers. These clients will not
receive in-depth technical assistance from MEP centers in FY 2019.

Provided a combined total of $6.1 million in emergency funding to Florida, Georgia, Louisiana, Texas, and Puerto Rico for
assessments of manufacturers in Federal Emergency Management Agency’s designated counties impacted by hurricanes in late
FY 2017 and early FY 2018.

Provided cybersecurity awareness and training to several hundred small U.S. manufacturers. The agency published NIST
Handbook 162 "NIST MEP Cybersecurity Self-Assessment Handbook For Assessing NIST SP 800-171 Security
Requirements in Response to DFARS Cybersecurity Requirements” as a resource for MEP centers to use when provndlng
assistance to domestic manufacturers relating to cybersecurity risk management. The Handbook was deployed by MEP
centers to help the Department of Defense (DOD) suppliers assess their cybersecurity practices against the

NIST SP 800-171 Security Requirements in response to the stipulations contained in DFARS that apply to DOD contracts and
went into effect December 31, 2017.

Continued collaborating with the DOD Office of Economic Adjustment in 23 states across the country to provide supply chain
service to small manufacturers impacted by DOD program changes.

Explanation and Justification

Summary of Resources (Dollars in Thousands)

FY 2017 Actual FY 2018 Annualized CR FY 2019 Request
Personnel Amount Personnel Amount Personnel Amount
Pos./Approp. 81 $128,000 81 $127,131 0 0
FTE/Ob. 74 143,773 80 133,114 0 0
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Exhibit 13
Department of Commerce
National Institute of Standards and Technology
Hollings Manufacturing Extension Partnership
PROGRANM CHANGE FOR 2019

(Dollar amounts in thousands)

Increase/Decrease
2019 Base 2019 Estimate from 2019 Base
Personnel Amount Personnel Amount Personnel Amount
Hollings Manufacturing : Pos/BA 81 $127,331 0 0 (81) ($127,331)
Partnership Program FTE/ODbL. 80 127,331 0 0 (80) (127,331)

Hollings Manufacturing Extension Partnership Program (-81 Positions, -$127.3 million) - The FY 2019 budget eliminates Federal funding for
NIST MEP. Should additional resources be needed to effectuate the wind-down of the program, NIST will use recoveries from prior-year
obligations and unobligated balances within the Industrial Technology Services (ITS) appropriation account.

The FY 2019 budget request for NIST proposes to end Federal funding for MEP. MEP centers are operated by academic/educational
institutions in 17 States, state agencies in eight states, and nonprofit organizations in 25 states and Puerto Rico. MEP centers
receive funding under five-year cooperative agreements with Federal/non-Federal cost share; no Federal center funding will be
provided in FY 2019 and centers will be required to change to an entirely self-supporting basis.

The proposed reduction will eliminate $110.0 million in funding to the MEP centers, $4.7 million in contracts and other support
(non-labor), and $12.6 million in labor and benefits, and a 100 percent reduction of NIST MEP Federal employees who support and
administer the MEP program. The reduction will also eliminate 1,300 non-Federal technical experts in the 51 state-based
organizations that operate the MEP program, and affect over 2,500 partners in all centers and nearly 600 field offices. Approximately
9,600 client firms will need to find services elsewhere, and 25 states with clients in primarily rural areas may not be able to provide
alternative services.
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Performance Measures

Number of firms receiving in-depth technical
assistance from MEP Centers

Percentage of MEP clients receiving in-depth
technical assistance that increase their
competitiveness

2019 2020 2021 2022 2023
0 0 0 0 0
0 0 0 0 0
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Aclivity:
Subactivity:

Program Change:

Title

Department of Commerce
National Institute of Standards and Technology
Hollings Manufacturing Extension Partnership

PROGRAM CHANGE PERSONNEL DETAIL

Hollings Manufacturing Extension Partnership Program
Hollings Manufacturing Extension Partnership Program
Hollings Manufacturing Extension Partnership Program

Executive Management
Executive Management

Scientist/Engineer
Scientist/Engineer

Management and Program Analyst
Management and Program Analyst
Management and Program Analyst
Management and Program Analyst
Information Technology Specialist
Information Technology Specialist

Economist
Economist

Industrial Specialist
Industrial Specialist
Industrial Specialist
Administrative Support
Administrative Support
Administrative Support
Administrative Support

Total

Exhibit 14

Annual Total
Grade Number Salary Salaries
SES (2) $184,367 ($368,734)
ZAV (1) 165,367 (165,367)
PV (1M 165,367 (165,367)
ZP IV (1) 140,621 (140,621)
ZAV (2) 165,367 (330,734)
ZA IV (4) 140,621 (562,484)
ZA (12) 103,320
ZAll (4) 73,572 (294,288)
ZP IV 4) 140,621 (562,484)
ZP 1l (7) 103,320 (723,240)
PV (1) 165,367 (165,367)
ZP IV (2) 140,621 (281,242)
ZAV (3) 165,367 (496,101)
ZA IV (20) 140,621
ZA M (3) 103,320 (309,960)
ZSV (2) 82,138 (164,276)
ZS IV (3) 67,371 (202,113)
ZS IV (2) 63,055 (126,110)
ZS (7) 57,042 (399,294)
(81) (9,510,042)
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Total full-time permanent (Positions)
2019 pay Adjustment (0.0%)

Personnel Data

Full-time Equivalent Employment:
Full-time permanent
Other than full-time permanent
Total

Authorized Positions:
Full-time permanent
Other than full-time permanent

Total

(81)

(71)
(9)
(80)

(72)
9)
(81)

(39,510,042)
0

(9,510,042)
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Activity:
Subactivity:

11.1
11.3

11.5
11.8
1.9
12.1
13

21

22

23

231
23.2
23.3
24

25

25.1
252
253
254
255
256
257
258

26
31

32
33
41

99.9

Department of Commerce
National Institute of Standards and Technology
Hollings Manufacturing Extension Partnership
PROGRAM CHANGE DETAIL BY OBJECT CLASS
(Direct Obligations amounts in thousands)

Hollings Manufacturing Extension Partnership Program
Hollings Manufacturing Extension Partnership Program

Object Class

Exhibit 15

2019 Increase/Decrease

Full-time permanent compensation
Other than full-time permanent

Other personnel compensation

Special personnel services payments
Total personnel compensation

Civilian personnel benefits

Benefits for former personnel

Travel and transportation of persons
Transportation of things

Rent, communications, and utilities
Rental payments to GSA

Rental payments to others
Communications, utilities, and misc. charges
Printing and reproduction

Other contractual services

Advisory and assistance services

Other services from non-Federal sources
Other goods and services from Federal sources
Operation and maintenance of facilities
Research and development contracts
Medicare care

Operation and maintenance of equipment
Subsistence and support of persons
Supblies and materials

Equipment

Lands and structures

Investments and loans

Grants, subsidies and contributions

Total obligations

($9.510)
0

0
0

(9,510)
(3,135)
0
(486)
(8)

0

0

0
711)
(10)

0

0
(1,754)
(988)

0

0

0

(316)

0

(195)
(253)

0

0
(109,965)

(127,331
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Activity: Manufacturing USA
Subactivity: Manufacturing USA

Line ltem

Manufacturing USA Pos./Approp

FTE/Obl.

Department of Commerce

National Institute of Standards and Technology

Industrial Technology Services

PROGRAM AND PERFORMANCE: DIRECT OBLIGATIONS

2017

(Dollar amounts in thousands)

Exhibit 10

2018 2019 2019 Increase/Decrease
Actual Annualized CR Base Estimate from 2019 Base
Personnel Amount Personnel Amount Personnel  Amount Personnel Amount Personnel Amount
20 $25,000 20 $24,830 20  $24,901 20 $15,094 0 ($9,807)
20 46,961 20 25,552 20 24,901 20 15,094 0 (9,807)
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Exhibit 12
Department of Commerce
National Institute of Standards and Technology
Manufacturing USA
JUSTIFICATION OF PROGRAM AND PERFORMANCE

Activity: Manufacturing USA
Subactivity:  Manufacturing USA

Goal Statement

The United States leads the world in research and innovation yet too often these discoveries are developed and manufactured in
other nations. The primary goal of the Manufacturing USA program is to enable U.S. manufacturers to rapidly scale up discoveries fo
create the advanced manufacturing products and processes benefitting entire industry sectors. Workforce training in these new and
advanced technology areas, including for veterans entering the manufacturing workforce, is also a major goal.

Base Program

The request provides funds for Federal investment in the Manufacturing USA program which serves to increase U.S. global
competitiveness by creation of an effective public-private manufacturing research infrastructure for U.S. industry and academia to
solve industry-relevant problems. Manufacturing USA consists of institutes, stood up with short-term Federal funds (five-ye<ns1:XMLFault xmlns:ns1="http://cxf.apache.org/bindings/xformat"><ns1:faultstring xmlns:ns1="http://cxf.apache.org/bindings/xformat">java.lang.OutOfMemoryError: Java heap space</ns1:faultstring></ns1:XMLFault>