AUTHENTICATED
U.S. GOVERNMENT
INFORMATION

GPO

AN OVERVIEW OF THE
FEDERAL R&D BUDGET
FOR FISCAL YEAR 2005

HEARING

BEFORE THE

COMMITTEE ON SCIENCE
HOUSE OF REPRESENTATIVES

ONE HUNDRED EIGHTH CONGRESS

SECOND SESSION

FEBRUARY 11, 2004

Serial No. 108-41

Printed for the use of the Committee on Science

Available via the World Wide Web: http:/www.house.gov/science

U.S. GOVERNMENT PRINTING OFFICE
91-690PS WASHINGTON : 2004

For sale by the Superintendent of Documents, U.S. Government Printing Office
Internet: bookstore.gpo.gov Phone: toll free (866) 512—-1800; DC area (202) 512—-1800
Fax: (202) 512-2250 Mail: Stop SSOP, Washington, DC 20402-0001



COMMITTEE ON SCIENCE
HON. SHERWOOD L. BOEHLERT, New York, Chairman

RALPH M. HALL, Texas

LAMAR S. SMITH, Texas

CURT WELDON, Pennsylvania

DANA ROHRABACHER, California

JOE BARTON, Texas

KEN CALVERT, California

NICK SMITH, Michigan

ROSCOE G. BARTLETT, Maryland

VERNON J. EHLERS, Michigan

GIL GUTKNECHT, Minnesota

GEORGE R. NETHERCUTT, JR.,
Washington

FRANK D. LUCAS, Oklahoma

JUDY BIGGERT, Illinois

WAYNE T. GILCHREST, Maryland

W. TODD AKIN, Missouri

TIMOTHY V. JOHNSON, Illinois

MELISSA A. HART, Pennsylvania

J. RANDY FORBES, Virginia

PHIL GINGREY, Georgia

ROB BISHOP, Utah

MICHAEL C. BURGESS, Texas

JO BONNER, Alabama

TOM FEENEY, Florida

RANDY NEUGEBAUER, Texas

BART GORDON, Tennessee
JERRY F. COSTELLO, Illinois
EDDIE BERNICE JOHNSON, Texas
LYNN C. WOOLSEY, California
NICK LAMPSON, Texas

JOHN B. LARSON, Connecticut
MARK UDALL, Colorado

DAVID WU, Oregon

MICHAEL M. HONDA, California
BRAD MILLER, North Carolina
LINCOLN DAVIS, Tennessee
SHEILA JACKSON LEE, Texas
ZOE LOFGREN, California
BRAD SHERMAN, California
BRIAN BAIRD, Washington
DENNIS MOORE, Kansas
ANTHONY D. WEINER, New York
JIM MATHESON, Utah

DENNIS A. CARDOZA, California
VACANCY

VACANCY

VACANCY

1)



CONTENTS

February 11, 2004

WitNess LAst ....oocvioiiiiiiiiiiic e
Hearing Charter .

Opening Statements

Statement by Representative Sherwood Boehlert, Chairman, Committee on
Science, U.S. House of Representatives ......ccccccccoeeevieeeciieeniiieeniiieeeieeesieeenns
Written Statement ..........cooeeiiiiiiiiiie e
Statement by Representative Bart Gordon, Minority Ranking Member, Com-
mittee on Science, U.S. House of Representatives .. .
Written Statement ..........oocueeiiiiiiiiinieiiee e
Prepared Statement by Representative Nick Smith, Chairman, Subcommittee
on Research, Committee on Science, U.S. House of Representatives ..............
Prepared Statement by Representative Vernon J. Ehlers, Chairman, Sub-
committee on Environment, Technology, and Standards, Committee on
Science, U.S. House of Representatives ......ccccccceeeevieeeciieeniiiieeniieeeieeeseeeenns
Prepared Statement by Representative Jerry F. Costello, Member, Committee
on Science, U.S. House of Representatives ........ccccccceeeviieenciiiieniiieennieeenieeenns
Prepared Statement by Representative Eddie Bernice Johnson, Member, Com-
mittee on Science, U.S. House of Representatives .........cccccceeevviiinnciieenncinennnnns

Witnesses:

Dr. John H. Marburger III, Director, Office of Science and Technology Policy,
Executive Office of the President
Oral StateMENt .......cccviiiiiiiiieiiie et eete e e ere e e e e te e e e etaeeeeraeeeerreaas
Written Statement .
250 = = o) 1 RS UUS PSRNt
Dr. Rita R. Colwell, Director, National Science Foundation
Oral Statement .....
Written Statement .
BiOGraphy ....cooiiiiiiiii e
Dr. Charles E. McQueary, Under Secretary for Science and Technology, De-
partment of Homeland Security
Oral Statement .....
Written Statement .
BiOGraphy ....cooiiiiiiiie e
Mr. Phillip J. Bond, Under Secretary of Commerce for Technology, Depart-
ment of Commerce
Oral StatemMeEnt ........ccceeeiiiiieiiie e e e e ere e e te e e e srr e e e eaeeesraaeeeseaeaas
Written Statement .
2310 T= =1 o] 0 PSR UPURRRRTPPRINt
Dr. Raymond L. Orbach, Director, Office of Science, Department of Energy
Oral Statement ........ccccoiiiiiiiiiiii s
Written Statement .
Biography ..............

DISCUSSION ..vviiiiiiiiiiiiieee ettt e ettt e e e e e e etb e e e e eeeeabbaeeeeeeeesnaaseeeeeasnsssaeeaeeaannnes

(I1D)

22
23

24
25

26

27

28

29



v

Appendix 1: Answers to Post-Hearing Questions

Dr. John H. Marburger III, Director, Office of Science and Technology Policy,
Executive Office of the President .........cccoccveeeciiieeciiieciieeecieeeeeee e eeins

Dr. Arden Bement, Jr., Acting Director, National Science Foundation ..............

Dr. Charles E. McQueary, Under Secretary for Science and Technology, De-
partment of Homeland Security .........ccccooevieeiviiiiniiieeiiieeeciiceeece e

Mr. Phillip J. Bond, Under Secretary of Commerce for Technology, Depart-
ment of COMMETCE ......cociviiiiiiiiiiieieceee e

Dr. Raymond L. Orbach, Director, Office of Science, Department of Energy .....

Appendix 2: Additional Material for the Record

Letter to Chairman Boehlert from the ACE, AAU, and NASULGC, dated
February 10, 2004 ........ccccciieiiiieeeiieeeeiieeeeieeesrrreesireeesereeessseeeassseesssseesssseesnsnses
Letter to Chairman Boehlert from Hyman Bass, dated February 9, 2004 .........
Statement on behalf of the American Chemical Society, American Mathe-
matical Society, American Astronomical Society, American Physical Society,
and Institute of the Electrical and Electronics Engineers ...........cccccvevveveennns

Page

120
143

152

172
182

192
193



AN OVERVIEW OF THE FEDERAL R&D
BUDGET FOR FISCAL YEAR 2005
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COMMITTEE ON SCIENCE,
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The Committee met, pursuant to call, at 11:05 a.m., in Room
2318 of the Rayburn House Office Building, Hon. Sherwood L.
Boehlert (Chairman of the Committee) presiding.
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HEARING CHARTER

COMMITTEE ON SCIENCE
U.S. HOUSE OF REPRESENTATIVES

An Overview of the
Federal R&D Budget
for Fiscal Year 2005

WEDNESDAY, FEBRUARY 11, 2004
11:00 A.M.—1:00 P.M.
2318 RAYBURN HOUSE OFFICE BUILDING

1. Purpose

On Wednesday, February 11, 2004, the House Science Committee will hold a
hearing to consider President Bush’s fiscal year 2005 (FY05) budget request for re-
search and development (R&D). Five Administration witnesses will review the pro-
posed budget in the context of the President’s overall priorities in science and tech-
nology. The Science Committee will hold a separate hearing on February 12th to
examine the budget request for the National Aeronautics and Space Administration
(NASA). Later this year, the Environment, Technology, and Standards Sub-
committee will hold a hearing to review the R&D budget of the Environmental Pro-
tection Agency (EPA).

2. Witnesses

Dr. John H. Marburger III is the Director of the Office of Science and Technology
Policy (OSTP), the White House science office. Prior to joining OSTP, Dr. Marburger
served as President of the State University of New York at Stony Brook and as Di-
rector of the Brookhaven National Laboratory.

Dr. Rita R. Colwell is the Director of the National Science Foundation (NSF). Be-
fore joining the Foundation, Dr. Colwell served as President of the University of
Maryland Biotechnology Institute and Professor of Microbiology at the University of
Maryland. She was also a member of the National Science Board from 1984 to 1990.

Dr. Charles E. McQueary is the Under Secretary for Science and Technology
(S&T) at the Department of Homeland Security (DHS). Prior to joining the Depart-
ment, Dr. McQueary served as President of General Dynamics Advanced Technology
systems, and as President and Vice President of business units for AT&T, Lucent
Technologies, and as a Director for AT&T Bell Laboratories.

Mr. Phillip J. Bond is the Under Secretary for Technology in the Department of
Commerce. Before joining the Department, Mr. Bond served as Director of Federal
Public Policy for the Hewlett-Packard Company, and previously served as Senior
Vice President for Government Affairs and Treasurer of the Information Technology
Industry Council.

Dr. Raymond L. Orbach is the Director of the Office of Science at the Department
of Energy (DOE). Prior to joining the Department, Dr. Orbach was Chancellor of the
University of California at Riverside.

3. Background

Overall Budget

On February 2, 2004, President Bush delivered his FY05 federal budget submis-
sion to Congress. The budget proposes $2.4 trillion in outlays (versus an estimated
$2.0 trillion in receipts), a 3.4 percent increase over FY04, and an estimated 19.9
percent of the $12 trillion U.S. gross domestic product. The overall budget request
focuses heavily on Department of Defense (DOD) and Department of Homeland Se-
curity (DHS) activities, which receive seven and ten percent increases, respectively.
All other discretionary spending is held to 0.5 percent growth.



Research and Development Budget

The President’s R&D budget proposes to spend $132 billion, an increase of $5.9
billion, or five percent, over FY04.1 Consistent with the overall federal budget, the
largest percentage R&D increases will go to DOD and DHS (7 and 15 percent, re-
spectively), while all other agencies receive an average increase of 2.3 percent (Table
9). The R&D budget increases are almost entirely for development (eight percent),
while basic and applied research are almost flat-funded (0.6 and 0.5 percent in-
creases, respectively).

Research Budget

The Federal Science and Technology (FS&T) budget—which differs from the R&D
budget in that it excludes funding for defense development, testing, and evalua-
tion—often provides a more useful overall perspective on funding for agencies under
the Science Committee’s jurisdiction. Funding for FS&T in the FY05 budget declines
by 0.4 percent, to $60.4 billion. The FS&T budgets of the Department of Commerce
(DOC) and EPA are particularly affected, receiving 12 and 14 percent cuts, respec-
tively.

Administration Highlights and Perspective

The Administration points out that, under the proposed budget, R&D overall and
the research budgets of some key agencies, such as the National Science Foundation
(NSF) would increase at a rate significantly greater than overall domestic discre-
tionary spending. But basic and applied research as a whole would grow at about
the same rate as the rest of the discretionary budget.

The Administration also argues that the proposed R&D budget should be com-
pared not just to the figures for FY04, but to previous years to get a true picture
of how R&D is faring. For example, the budget notes that in FY05, 13.5 percent of
all discretionary outlays will go to R&D, the highest share in 37 years. The budget
also emphasizes that non-defense R&D outlays are at their third highest level in
25 years. Similarly, the budget underscores that funding for total R&D and civilian
R&D have increased 44 and 26 percent since FY01, respectively.

In evaluating the budget using FY01 as a baseline, it should be noted that the
overall R&D increases are often not representative of trends for individual agencies
and scientific disciplines (and that the figures include development funding). For ex-
ample, R&D at the National Institutes of Health (NIH) and DHS accounts for over
two-thirds of the civilian R&D increases over the last four years, while trends at
other agencies range from modest increases to significant cuts.

The Administration also emphasizes that evaluations of how well agencies and
programs are managed is helping to determine the proposed budgets. Agencies are
evaluated by the Executive Branch Management Scorecard, which grades agencies
with green, yellow and red lights. Agencies under Science Committee jurisdiction
generally scored well on these evaluations, in particular NASA and NSF, which
were the only agencies among the 26 evaluated to receive more than one green light.
The Office of Management Budget selects a number of specific programs to review
each year using the Program Assessment Rating Tool (PART). Some R&D programs
at both the Department of Energy (DOE) and the EPA receive cuts in the FY05 pro-
posal because of poor PART scores. NSF programs have scored well.

The budget also emphasizes the Administration’s growing concern over Congres-
sional earmarks within R&D accounts. The budget notes that academic earmarks
have increased from just $296 million in 1996 to over $2 billion in 2003, and that
they now account for eight percent of all federal funding to colleges and universities.

4. Primary Issues

The following highlights flag those areas of greatest interest to the Science Com-
mittee:

Overall Funding Levels and Balance: The research community (often backed by
the Science Committee and the federal agencies themselves) has been calling for
substantial increases in R&D. For example, the Congress passed, and the President
signed, the NSF Authorization Act, which calls for doubling NSF’s budget over five
years. The proposed budget falls significantly short over those goals because overall
domestic discretionary spending is so tight. The increase for non-defense, non-home-
land security R&D in the proposed budget is 2.3 percent. Further, research (basic
and applied) is essentially flat-funded while support for development is increased
eight percent (Table 9). Also, while the Committee will review the NASA budget re-
quest at a later date, the proposed increase for NASA (5.6 percent) may have an

1A complete federal R&D spending table is provided at the end of the charter.
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impact on the availability of R&D funds for other agencies—especially NSF and
EPA, which are both included in the same appropriations bill as NASA (VA-HUD-
Independent Agencies Appropriations).

Physical Science Research: The FY05 budget request would continue the decade-
long trend of flat-funding physical science research. For example, the budget re-
quests $3.42 billion for the Department of Energy’s (DOE) Office of Science—the
largest single source of funds for civilian physical science research—a decrease of
$68 million (two percent). Even if Congressional earmarks were excluded from the
FY04 baseline (as the Administration suggests is appropriate), the requested in-
crease for the Office of Science would only amount to two percent. In constant dol-
lars, physical science research is funded at about the same level as in 1993, while
biological research has more than doubled.

NSF Math and Science Partnership Program: The budget would eliminate the
Math and Science Partnership (MSP) program at NSF ($140 million enacted in
FY04). MSP, which funds partnerships between local school districts and institu-
tions of higher education to improve K—12 math and science education, was estab-
lished in the National Science Foundation Act of 2002 (P.L. 107-368), following the
recommendation of the President. After highlighting MSP in the FY03 and FY04
budget requests for NSF, the Administration has proposed moving the program and
its funds to the Department of Education. Opponents of the move believe NSF is
better suited to run a competitive program that pairs universities with school dis-
tricts. If moved, the NSF program would be merged with a Department of Education
program that focuses exclusively on mathematics for secondary school students, par-
ticularly those who are at risk of dropping out of high school because they lack basic
skills. Also, by law, the Department of Education program is distributed to states
by formula. As part of its proposal, the Administration wants Congress to amend
tdhe law so that the Department could award funds competitively—as NSF already
oes.

National Institute of Standards and Technology (NIST): Overall, NIST re-
ceives a 14.5 percent decrease in the FY05 budget request, primarily due to elimi-
nation of the Advanced Technology Program (ATP). ATP has long been a contentious
program because it assists industrial research. The budget requests a 22 percent in-
crease over the FY04 for NIST’s core laboratories, but some of that money is needed
to restore funding cut by Congress in FY04. NIST has not yet provided a final as-
sessment of the impact of those cuts, but it has estimated that 50 to 100 scientists
and technical staff may be laid off during the current fiscal year, and work at all
labs will be reduced.

NIST Manufacturing Extension Partnership (MEP): The FY05 budget requests
no increase for the Manufacturing Extension Partnership (MEP), which was cut 67
percent in the FY04 enacted budget. The dramatic reduction in MEP funding for
the current fiscal year likely will result the closure of a significant number of MEP
centers and satellite offices that provide assistance to small manufacturers to im-
prove their competitive position.

5. Interagency Research Activities

National Nanotechnology Initiative (NNI): NNI, which involves ten federal
agencies, continues to be a high priority of both the Administration and the Science
Committee. The budget requests an estimated2 $982 million for NNI in FY05, an
increase of $21 million, or two percent, over the estimated FY04 level. Funding for
the five agencies® authorized in the 21st Century Nanotechnology Research and De-
velopment Act (P.L. 108-153) is up eight percent to $609 million, but remains sig-
nificantly below the $809 million authorized for FY05 in the Act.

Networking and Information Technology R&D Initiative (NITRD): NITRD,
which has been in existence for many more years than NNI, did not receive an in-
crease. The budget requests $2.0 billion for NITRD in FYO05, a one percent decrease
from the FY04 enacted level.

Climate Change Research: The budget requests $2 billion for the interagency Cli-
mate Change Science Program (CCSP), approximately the same as enacted in FY04.

20MB and OSTP estimate agency funding levels for NNI activities, but the data are not en-
tirely consistent from year to year and there are discrepancies arising from the fact that some
nanotechnology research may be difficult to identify or classify.

3The National Science Foundation, the Department of Energy, the National Institute of
Standards and Technology, the National Aeronautics and Space Administration, and the Envi-
ronmental Protection Agency.
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A strategic plan for CCSP was released in July 2003, but it is unclear to what ex-
tent the budget request was guided by that strategic plan. The request for CCSP
includes $240 million for the interagency Climate Change Research Initiative
(CCRI), a 42 percent increase above the FY04 enacted level. CCRI is intended to
target critical scientific uncertainties and deliver results in three to five years. It
is unclear, however, how much of the increase for CCRI reflects reprogramming
from ongoing research activities in other programs.

Cyber Security R&D: Some increases are proposed for cyber security R&D pro-
grams in FY05. The budget requests $76 million for cyber security R&D and edu-
cation and training programs at NSF and $18.5 million for cyber security R&D at
NIST (up 48 percent). These are both significant increases but still well below the
levels authorized in the Cyber Security Research and Development Act (P.L. 107—
305).4 Within the DHS Science and Technology (S&T) Directorate, the FY05 budget
requests $18 million for cyber security R&D, the same level as in FY04.

The National Earthquake Hazards Reduction Program (NEHRP): NEHRP is
a multi-agency program administered by the Federal Emergency Management
Agency (FEMA), U.S. Geological Survey (USGS), NIST, and NSF. The President’s
overall FY05 request for NEHRP is $114.5 million, including $45.7, $46.5, $20.5,
and $1.8 million, respectively, for NSF, USGS, FEMA, and NIST. These amounts
are roughly flat compared to FY04 levels. The House passed a reauthorization bill
for NEHRP last year, which is pending in the Senate.
Budget tables for NNI, NITRD, and CCSP are provided in Appendix I.

6. Agency R&D Highlights

National Science Foundation (NSF)

The National Science Foundation is the primary source of federal funding for non-
medical basic research conducted at colleges and universities and serves as a cata-
%ystlfor science, technology, engineering, and mathematics education reform at all
evels.

The FY05 budget request for NSF is $5.75 billion, an increase of 3.0 percent, or
$167 million over the FY04 level. This is $1.6 billion below the funding level in the
National Science Foundation Authorization Act of 2002 (P.L. 107-368). In the budg-
et proposal, the largest percentage increases are for personnel and administrative
initiatives, as well as construction of major research facilities. The Research and Re-
lated Activities (RRA) account, which contains the funds for most of NSF research
grants programs, receives a 4.7 percent increase. However, actual spending on re-
search programs would increase by only 2.8 percent because the Administration
transfers into the research account funds that would be used to close out a discon-
tinued education program.

NSF continues to receive high marks from the Office of Management and Budget
for the quality of its management and for the excellence of its programs. As in the
FY04 budget request, NSF was awarded two green lights on the Executive Branch
Management Scorecard. Also, in the past year, four NSF programs were examined
using the Program Assessment Rating Tool (PART): Nanoscale Science and Engi-
neering, Information Technology Research, Facilities, and Individuals (programs di-
rected toward math, science, and engineering education and training of students at
the K-12, undergraduate, and graduate levels). All received ratings of Effective (the
highest 5rating), and the three continuing programs received substantial budget in-
creases.

Issues [ Questions Raised by the FY05 Request for NSF

Education and Human Resources (EHR): In addition to eliminating the MSP
program as discussed above, the FY05 budget request would cut other NSF edu-
cation programs at the K-12 and undergraduate levels. For example, the Science,
Mathematics, Engineering, and Technology Talent Expansion Program (known as
STEP or the Tech Talent program) established in the National Science Foundation
Authorization Act of 2002 (P.L. 107-368) would receive $15 million in FY05, a de-
crease of $9.85 million (40 percent) from the FY04 enacted level of $24.85 million.
Tech Talent funds innovative programs at colleges and universities designed to in-
crease the number of American undergraduates completing degrees in math,

4For FY05, NSF cyber security programs are authorized to be $128 million and NIST cyber
security programs are authorized to be $61 million.

5Nanoscale Science and Engineering is up 22 percent, Facilities is up 12 percent, and the “In-
dividuals” category (programs focused on education and training) is up 11 percent. (All percent-
ages compare the FY05 request with the FY04 enacted level.) The Information Technology Re-
search program will be terminated in FY04, as scheduled.
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science, and engineering. The Robert Noyce Scholarship Program, which was re-au-
thorized in the 2002 Act, would receive $4 million in FYO05, a decrease of $3.95 mil-
lion (50 percent) from the FY04 enacted level of $7.95 million. The program offers
scholarships to math and science majors at the junior and senior undergraduate
level, and stipends to math and science professionals, who are seeking to become
K-12 math and science teachers.

Major Research Equipment and Facilities Construction (MREFC): The FY05
budget request proposes $213.27 million for this account, 37 percent above the FY04
level. The request includes three continuing projects and three new starts: National
Ecological Observatory Network (NEON), Scientific Ocean Drilling Vessel (SODV),
and Rare Symmetry Violating Processes (RSVP). The budget does not provide the
rationale for starting these three projects from among those in the queue.

Organization and Management: Nearly half of the $167 million increase re-
quested for NSF in FYO05 is slated for the Salaries and Expenses (S&E) account. The
FY05 budget requests $294 million for S&E, an increase of $75 million (34 percent)
over the FY04 enacted level of $219 million. Most of the proposed increase for
S&E—$47.1 million—would be used to buy or lease new computer and networking
equipment and services. The budget does not explain the reason for the large in-
crease. The budget does not request significant new funds for personnel, although
staffing has not kept up with the increases in the number of grants being awarded,
and the Inspector General has raised concerns about NSF’s ability to manage grants
with its existing staff.



Table 1. National Science Foundation
FY05 Budget Request (dollars in millions)
(Source: Agency Budget Justification)
FY03 FY04 FY05 Amount | Percent
Account Actual Enacted Request Change | Change |
RRA 4054 .4 4251.4 4452.3 201.0 4.7%
BIO 570.5 586.9 599.9 13.0 22%
CISE 589.3 604.7 618.1 13.4 2.2%
ENG 541.7 565.1 575.9 10.8 1.9%
GEO 691.8 713.1 728.5 15.4 2.2%)
MPS 1040.7 1091.5 1115.5 24.0 2.2%
SBE 158.6 175.7 190.7 15.0 8.5%)
OISE] 40.0 28.1 34.0 5.9 21.1%)
QPP 324.0 3422 349.7 7.6 2.2%)
IAY 97.9 144.1 240.0 95.9 66.5%
EHR 903.2 939.0 7714  -167.6 -17.9%)
MRE 148.5 155.0 213.3 58.3 37.6%
S&E 189.1 218.7 294.0 75.3 34.4%)
0IG 9.2 9.9 101 0.17 1.7%)
INSB 3.5 3.9 4.0 0.07 1.8%
Total 5308 5578 5745 167.2 3.0%)
Acronyms:

RRA = Research and Related Activities
EHR = Education and Human Resources

MREFC = Major Research Equipment and Facilities Construction

S&E = Salaries & Expenses

OIG = Office of Inspector General
NSB = National Science Board

BIO = Biological Sciences

CISE = Computer & Information Science & Engineering
ENG = Engineering

GEO = Geosciences
MPS = Mathematical and Physical Sciences

SBE = Social, Behavioral, and Economic Sciences
OISE = Office of International Science & Engineering
OPP = Office of Polar Programs

*IA = Integrative Activities (increase due to redirection of Math and Science Partnership
program from EHR)

Homeland Security R&D

Homeland Security R&D at the Department of Homeland Security (DHS)

The budget requests $1.2 billion for R&D in DHS, a 15 percent increase over the
FYO04 enacted level. The primary focus of the DHS effort would continue to be on
development ($750 million, or 62 percent of the total DHS R&D FYO05 request), but
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the budget does propose a significant increase in funding devoted to basic research
($153 million, up $106 million from FY04).

Although R&D is also funded in other directorates, the bulk of the department’s
proposed R&D expenditures, about $1 billion, is requested for the DHS Science and
Technology (S&T) Directorate, an increase of $126 million (14 percent) over the
FY04 enacted level. Most of this increase is directed toward biological counter-
measures activities, including an expansion of BioWatch® coverage in high-threat
cities, piloting an integrated warning and assessment system for bioattacks, and
safety/compliance and security upgrades to the infrastructure of the Plum Island
Animal Disease Center.

The FY05 budget request proposes to commence consolidation of the department’s
R&D programs into the S&T Directorate by transferring of $24 million worth of
R&D activities from the U.S. Coast Guard and from the Federal Air Marshal Serv-
ice. Significant R&D programs would remain outside of the S&T Directorate, mainly
the $154 million R&D program in the Transportation Security Administration.”

S&T Directorate funding is split among various technical portfolio areas, such as
biological countermeasures, nuclear and radiological countermeasures, support of
conventional DHS missions (such as the Secret Service), and threat and vulner-
ability testing and assessment (TVTA); a complete list of portfolios and their fund-
ing is provided in Table 2. Cyber security R&D, an element of TVTA, would receive
$18 million (the same level as in FY04).8

Homeland Security R&D at Other Agencies

Approximately $2.4 billion is proposed for homeland security R&D programs in
departments and agencies outside of DHS. The bulk of this funding, $1.7 billion (up
7.5 percent from FY04), is for biodefense programs at the NIH, such as basic re-
search on infectious microbial agents, applied research on diagnostics, vaccines, and
therapies, and construction of bio-safety facilities. The remaining funds (approxi-
mately $700 million) go to a number of other agencies, such as: EPA for research
on detection of chemical and biological agents in the water supply (other homeland
security R&D activities at EPA are cut, so this item may be controversial); the U.S.
Department of Agriculture (USDA) for expanding the Nation’s laboratory capabili-
ties for animal disease diagnosis and research; DOD for detection systems, protec-
tive gear, and vaccines for biological and chemical agents; and DOE’s National Nu-
clear Security Administration for research on detection and attribution of radio-
logical and nuclear materials.

In its first year of existence, the DHS S&T Directorate has begun to build rela-
tionships with other agencies and some successful coordination of projects has oc-
curred. For example, DHS and NSF provided joint funding for a cyber security test
bed, and DHS and NIST worked together on 1ssuing standards for first responders’
equipment.

Issues/ Questions Raised by the FY05 Request for DHS

Balance Between Internal and External Programs within the S&T Direc-
torate: The Science Committee is interested in the balance between R&D conducted
within the Department and at national laboratories,® and extramural R&D funded
through a competitive, merit-reviewed grant process. The balance is not discernible
in the FY05 budget request. The request for DHS S&T presents proposed funding
levels by technical topic, not by organizational unit or research performer. No infor-
mation is provided about how these funds will be expended—whether through pro-
grams at the national laboratories, grants to industry and others through Homeland
Security Advanced Research Projects Agency (HSARPA), or through contracts for
prototype development.

Transitioning Technology from Development to Operations: The DHS S&T
Directorate has responsibility for the full range of R&D, from basic research through

6 BioWatch is a system of sensors in various cities that is designed to rapidly detect trace
}a;mounts of biological materials in the air so as to provide early warning of the release of a

ioagent.

7The Homeland Security Act of 2002, which created DHS, requires the Transportation Secu-
rity Administration to be maintained as a distinct entity through November 25, 2004.

8 At DHS, operational cyber security programs, such as national alerts about existing com-
puter and network vulnerabilities and technical support for other federal agencies’ implementa-
tion of cyber security activities, are located in the National Cyber Security Division of the Infor-
mation Analysis and Infrastructure Protection Directorate, for which roughly $79 million (level
funding) has been requested for FY05.

9 National laboratories available for use by the DHS S&T Directorate include the DOE labora-
tories, the National Biodefense Analysis and Countermeasures Center, and the Plum Island Ani-
mal Disease Center.
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prototype demonstrations. In order for the directorate to devote resources to all ele-
ments of the R&D process, successful technologies will have to be passed off to oper-
ational units within DHS or elsewhere. It is not clear, however, that the Directorate
has a process in place to effect such transitions.

Table 2. DHS Science and Technology Directorate

FY 2005 Budget Request (doliars in millions)
(Source: Agency Budget Justification)

FY03 FY04 FYO05 Amount | Percent
Account Actual Enacted Request | Change | Change
Biological Countermeasures NA 285.0 407.0 122.0 42.8%
including NBACC, BioWatch, and
Plum Island)#
Nuclear and Radiological NA 126.3 129.3 3.0 2.4%
Countermeasures
Chemical Countermeasures NA 52.0 53.0 1.0 1.9%
High Explosives Countermeasures NA 9.5 97 0.2 2.1%
[TVTA (including CIP and NA 1001 101.9 18 1.8%
Cybersecurity*)
ManPADS NA 60.0 61.0 1.0 1.7%
Support of DHS Conventional NA 34.0 34.0 0.0 0.0%
Missions
Rapid Prototyping Program/TSWG NA 73.0 76.0 3.0 4.1%
Standards/State and Local Programs NA 39.0 39.7 0.7 1.8%
Emerging Threats NA 21.0 21.0 0.0 0.0%
University Centers and Fellowship NA 68.8 30.0 -38.8 -56.4%
Programs
[Transferred R&D Programs™* 0.0 242 242 NA
Administration/Salaries NA 44.2 52.6 8.3 18.9%
Total 561.0 912.9 1039.3 126.4 13.8%
Acronyms:

NBACC = National Biodefense Analysis and Countermeasures Center
TVTA = Threat and Vulnerability, Testing and Assessment

TSWG = Technical Support Working Group

CIP = Critical infrastructure protection

RDT&E = Research, Development, Test, and Evaluation

# Increase to Biological Countermeasures (~$120M) is mainly due to increases in
Bio-Surveillance activities (+$65M) and Plum Island Animal Disease Center (+$12.9M),

* Cybersecurity is at $18.0 M in both FY04 and FY05.

** Programs transferred into DHS S&T from elsewhere in DHS include:
Coast Guard RDT&E Activities ($13.5 M)
U.S. Fire Administration RDT&E Activities ($0.65 M)
Federal Air Marshal Service RDT&E Activities {($10 M)

National Institute of Standards and Technology (NIST)

NIST’s Laboratory Programs

The FY05 budget requests $422 million for a wide range of research conducted
at NIST laboratories in Gaithersburg, Maryland and Boulder, Colorado. The request
is $85 million (22 percent) above the FY04 enacted level of $337 million. This re-
quest is less of a jump than it initially appears. Congress cut the NIST laboratory
programs by $22 million in FY04, so some of the increase is needed simply to re-
store NIST to its former level. Another $25.7 million of the increase is for one-time
expenses at the new Advanced Measurement Laboratory (see below). Another NIST
has not provided a final assessment of the impacts of the FY04 appropriation, but
it has estimated that 50 to 100 scientists and technical staff may be laid off, and
work at all labs will be reduced.
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Cyber Security

The FY05 budget requests $18.5 million for cyber security R&D at NIST, an in-
crease of $6 million (48 percent) over the FY04 enacted level. With the additional
funding, NIST would work with industry and government agencies to accelerate the
development of more secure computer and communications infrastructure, and ex-
pand and develop stronger cryptographic standards for hand-held wireless tech-
nology.

Advanced Measurement Laboratory Equipment

The Advanced Measurement Laboratory in Gaithersburg, Maryland is scheduled
for completion this year. The requested increase for NIST’s laboratory programs in-
cludes $25.5 million (non-recurring) to outfit the Advanced Measurement Laboratory
with state-of-the-art metrology equipment required to maximize the usefulness of
this facility. The ability of NIST to perform other research proposed for FY05, in-
cluding that which would be funded by the President’s requested $12 million in-
crease for nanomanufacturing and nanometrology, will depend on the timely outfit-
ting of this laboratory.

Advanced Technology Program (ATP) and Manufacturing Extension Partnership
(MEP)

Both ATP and MEP are largely extramural (outside of the laboratories) grant pro-
grams administered by NIST. The goal of ATP is to provide grants in to “bridge the
gap between the research laboratory and the marketplace” through grants to the
private sector. ATP seeks to fund development of pre-competitive, emerging, and
high-risk technologies that promise significant benefit. MEP funds state and re-
gional centers that help small U.S. manufacturers adopt advanced manufacturing
technologies, techniques, and best business practices.

The President’s FY05 budget proposes to eliminate ATP. (The FY04 enacted level
for ATP is $179 million.) Unlike previous proposals to eliminate ATP, this budget
provides no money for close-out costs, which include funds for completing multi-year
awards made in previous years and continuing funding for internal NIST laboratory
work related to ATP proposals.

The request for MEP is $39 million, equal to the FY04 enacted level, which rep-
resents a 67 percent cut from the FY03 enacted level of $106 million. The dramatic
reduction in MEP funding enacted for FY04 is expected to lead to the closure of a
significant number of regional MEP centers. There are currently 60 MEP centers
and 300 satellite offices.

Issues/Questions Raised by the FY05 Request for NIST

Impact of FY04 Enacted Budget on NIST’s Core Laboratory Programs: NIST
has not resolved how to implement the significant funding reductions for its core
laboratory programs that were included in the FY04 enacted budget, including pos-
sible lay-offs and program reductions. It is not clear how these reductions will affect
NIST’s ability to undertake the new initiatives proposed in the FYO05 budget re-
quest.

Impact of Proposed Elimination of ATP: The FY05 budget request proposes to
eliminate ATP, but provides no funds to close out obligations incurred through
multi-year ATP awards granted during the current fiscal year. These costs could be
as high as $30 million. Moreover, ATP is expected to fund an estimated $13 million
worth of R&D conducted at the NIST laboratories in FY04.

Impact of Scaling Back MEP: It is unclear how the MEP program would function
at the levels proposed by the Administration. The Administration has already pro-
posed to re-compete all centers, but it is unclear what criteria will be used, how
many centers will be continued or created, or how they will be organized.
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Table 3. National Institute of Standards and Technology
FY 2005 Budget Request (dollars in millions)
(Source: Agency Budget Justification)

FY 03 FY 04 FY 05 | Amount | Percent

Account Enacted | Enacted | Request | Change | Change
STRS 357.1 344.4 422.9 785 22.8%
EEE 454 447 55.8 11.1 24.8%

ME 21.0 21.8 29.6 7.80  35.7%

CST| 40.1 423 50.1 7.8 18.5%

Physics 35.3 37.7 42.2 46 12.1%)

MSE 56.2 53.0 62.7, 9.7 18.3%

BFR 214 21.5 23.6 21 9.5%)

CSAM 52.7 49.5 57.9 8.4 16.9%)

TA 17.6 15.0 17.4 2.4 16.3%)

NQP 52 5.7 5.4 -0.3 -4.5%

RS 62.3 53.2 78.1 249  46.8%

ITS 284.8 218.8 39.2 -179.6| -82.1%
ATP 178.8 179.2 0.0, -179.2] -100.0%

MEP 105.9 39.6 39.2 -0.4 -1.1%|
Construction 65.7 65.0 59.4 -5.5 -8.5%
TOTAL 4231 628.1 521.5| -106.6{ -17.0%

Acronyms:

STRS = Scientific and Technical Research Services
EEE = Electronics and Electrical Engineering

ME = Manufacturing Engineering

CST = Chemical Science and Technology

Phys = Physics

MSE = Materials Science and Engineering

BFR = Building and Fire Research

CSAM = Computer Science and Applied Mathematics
TA = Technology Assistance

NQP = National Quality Program

RS = Research Support

ITS = Industrial Technology Service

ATP = Advanced Technology Program

MEP = Manufacturing Extension Partnership
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National Oceanic and Atmospheric Administration (NOAA)

The FY05 budget requests $3.4 billion for NOAA, a decrease of $308 million (8.3
percent) compared to the FY04 enacted level of $3.7 billion. NOAA’s FY04 budget
includes approximately $540 million worth of Congressional earmarks. If earmarks
are removed from the FY04 baseline, then the President’s budget could be construed
as proposing an additional $230 million for NOAA in FYO05.

National Weather Service

The FY05 budget requests $837 million for the National Weather Service (NWS),
an increase of $12 million (1.5 percent). The request reflects the transfer of two pro-
grams from the Office of Oceanic and Atmospheric Research (OAR) to NWS—the
Space Environment Center ($7.5 million request) and the U.S. Weather Research
Program ($6.6 million request). NOAA’s request for the Space Environment Center
is an increase of $2.2 million over the FY04 enacted level of $5.3 million. The Sub-
committee on Environment, Technology, and Standards held a hearing last year on
the activities of the Center (which predicts the effects of solar storms) that helped
establish the value of the Center to the Nation.

Climate Change Research

The FY05 budget request includes a $13.5 million increase in climate change re-
search and observations at NOAA. Most of the increase is to support the President’s
Climate Change Research Initiative (CCRI), which focuses on priority areas, such
as ocean observations ($11 million), aerosol research ($7 million), and carbon cycle
research ($6.5 million).

Satellite Acquisition

The FY05 budget requests $898 million for satellite programs at NOAA. This re-
quest is a $71 million (8.6 percent) increase over the FY04 enacted level of $827
million. The increase is for procurement, acquisition, and construction of the next
generation of weather satellites, and is in line with the long-term budget plans for
these satellite systems. Polar weather satellites are vital for three- to seven-day
weather forecasts, tracking of severe weather such as hurricanes, and for climate
observations. In September 2003, the last of the current generation of polar sat-
ellites was severely damaged in an accident during construction. Unless this sat-
ellite can be repaired or replaced, there will be gap in polar weather satellite cov-
erage of at least 21 months (the time until the next generation polar satellite is
scheduled to be launched). A report assessing whether the satellite can be repaired
and the costs associated with that repair is scheduled to be released in April.

Issues [ Questions Raised by the FY05 Request for NOAA

Weather Satellite Coverage Gap: The Committee is concerned that the costs of
repairing or replacing the satellite that was damaged during construction last year
is not included in the FYO05 request. If the satellite cannot be repaired and funding
levels for the next generation is not increased significantly, there will be a gap in
polar satellite coverage at the end of this decade. The current projection for the cost
of the next generation polar satellite system has risen from $6.5 billion to $7.4 bil-
lion, without taking into account the recent accident. The Committee has asked the
General Accounting Office (GAO) to examine the costs and risks associated with
NOAA’s satellite program.

Organization of Research at NOAA: In the legislative reports accompanying the
FY04 Commerce, State, Justice appropriations bills in the House and Senate, NOAA
was asked to examine its research enterprise and deliver a report on (1) the costs
and benefits of dissolving Office of Oceanic and Atmospheric Research (OAR) and
distributing its activities among the other program offices, and (2) a plan for consoli-
dating its laboratories. NOAA quickly assembled a subcommittee of its Science Advi-
sory Board to examine the issue. The subcommittee provided its observations and
recommendations to NOAA in January 2004. It appears that based on this review
process, NOAA moved programs from OAR to NWS in the FY05 request. The Com-
mittee is concerned that NOAA is beginning to implement major structural changes
to its research enterprise without fully examining the ramifications or consulting
with the authorizing committees.
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Table 4. National Oceanic & Atmospheric Administration
FY 2005 Budget Request (dollars in millions)
(Source: Departmental Budget Justification)

FY03 FYD4 FYO05 Amount | Percent
Account Actual | Enacted | Request | Change | Change
NOS 485 6086 394 -212 -35.0%
ORF| 415 506 379 -127 -25.1%
PAC 70 100 15 -85 -85.0%
IOAR 389 414 361 -53 -12.8%
ORF| 372 393 350 -43) -10.9%
PAC] 17| 21 11 -10) -47 .6%)
INWS 746 825 837 12 1.5%
ORF] 702 722 749 27 3.7%
PAC] 44 103, 88 -15 -14.6%
INESDIS 640 827 898| 71 8.6%
ORF| 149 152 149 -3 -2.0%]
PAC 491 675, 749 74 11.0%
Program Support' 253 363 277 86  -23.7%
ORF] 169 323 240 -83 -25.7%
PAC] 84 40 37 -3 -7.5%
INMFS 603 760 735) -25) -3.3%|
[Transfers 14 -106 -121 -15 N/A
Total 3,130 3,689 3,381 -308 -8.3%

NOS = National Ocean Service, which manages the nation's coastal and ocean

ecosystems.

OAR = Office of Oceanic and Atmospheric Research, which conducts research, in weather,
climate, coastal, ocean and Great Lakes, and living marine resources topics.

NWS = National Weather Service

NESDIS = National Environmental Satellite Data Information Service, which acquires and
manages the Nation's operational weather satellites and satellite data.

"Program Support includes Fleet and Aircraft Maintenance and NOAA headquarters

accounts,

NMFS = National Marine Fisheries Service, which is budgeted under NOAA, but is under
jurisdiction of the Resources Committee.

ORF = Operations, Research and Facilities
PAC = procurement, Acquisition and Construction

Department of Energy (DOE)

The FYO05 request for civilian R&D at DOE—$5.0 billion—represents a decrease
of four percent from FY04 enacted levels.l® The Administration’s top funding prior-
ities for energy and science programs are hydrogen R&D, fusion, nanotechnology,

and the programs of the Office of Electric Transmission and Distribution.

10 Unlike the Administration’s Federal Science and Technology Funding Table 5-3 on page 61
of Analytical Perspectives, these figures include the $140 million rescission from the Clean Coal

Technology Account.
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Office of Science

The FYO05 budget requests $3.43 billion for the Office of Science, a decrease of $68
million (two percent) from the FY04 enacted level. The Administration describes
this as a two percent increase, if one excludes Congressional earmarks from the
FY04 baseline. The budget is far below the $.1 billion level authorized in H.R. 6,
the Energy Policy Act of 2003, which the House passed last year.

The budget request includes funds to begin planning and construction of several
major new facilities, such as the Linac Coherent Light Source, a Protein Production
and Tags Facility, and the U. S. share of the International Fusion Experimental Re-
actor (ITER).

The budget requests $264 million for fusion research, an increase of $1.6 million
(0.6 percent) from the FY04 enacted level of $263 million, but that increase is not
large enough to accommodate U.S. participation in ITER in FY05 without cutting
other existing parts of the fusion program.

The FY05 budget request proposes significant decreases in funding for Biological
and Environmental Research (BER)—$502 million requested, a decrease of $140
million (22 percent) from the FY04 enacted level of $641 million. Much of the reduc-
tion in BER reflects elimination of earmarks or projects that have been completed.
The budget also cuts the Science Laboratories Infrastructure account nearly in
half—$29 million requested, a decrease of $25 million (46 percent) from the FY04
enacted level of $54 million.

Applied Energy Programs

The budget continues the trend of cutting most energy efficiency and renewable
programs to fund hydrogen research and weatherization. Excluding the hydrogen/
FreedomCAR activities, efficiency and renewable R&D for FYO05 is $656 million, a
cut of ten percent ($72 million) from the FY04 enacted level of $727 million.

In fossil energy, the budget increases coal programs by $108 million (60 percent),
primarily to fund the FutureGen project, which would build a new coal plant to ex-
periment with the sequestration of carbon dioxide. These increases come at the ex-
pense of the stationary fuel cell program (Distributed Generation), cut by $49 mil-
lion (68 percent), to $23 million; as well as other coal programs. The budget pro-
poses to rescind the funds for several Clean Coal projects that never got off the
ground and to close the Clean Coal Technology account, moving most of the money
to the base Fossil R&D program. This follows what the appropriators have been
doing piecemeal for several years.

Oil and gas programs are also cut: oil technology by 57 percent (—$20 million,
to $15 million) and gas technology by 39 percent (—$17 million, to $26 million).
These two programs were among the few rated ineffective by OMB using its Pro-
gram Assessment and Rating Tool (PART).

The new Office of Electric Transmission and Distribution receives a $10 million
increase (13 percent, to $91 million), half of which is for R&D programs, and half
of which is for program direction for personnel increases. Despite the increased re-
sources, some elements of the Office were cut. Electricity storage R&D, vital to
emerging technologies such as wind, fuel cells, and solar-generated electricity, is cut
by $5 million (56 percent, to $4 million). (The sister program in EERE—Distributed
Energy—cited by witnesses at a September 2003 Energy Subcommittee briefing as
being crucial for reliability—is cut by 13 percent (to $53 million)).

In the nuclear area, large increases for Idaho facilities management (up $33 mil-
lion, 43 percent) come at the expense of nuclear energy R&D, which receives a 26
percent cut (—$34 million, to $96 million) in the budget.

Issues |/ Questions Raised by the FY05 Request for DOE

Physical Science Research: Funding for the physical sciences has remained es-
sentially flat for at least a decade. The proposed cuts to the Office of Science—the
single largest source of federal funds for civilian physical science R&D—continue the
pattern even though the Administration had signaled that physical science and en-
gineering research activities would be given additional consideration during the
FYO05 budget cycle.

Twenty-year Facilities Plan: The Office of Science recently released a 20-year
plan for the acquisition and construction of experimental facilities for the physical
sciences. That plan was based on the budget numbers contained in H.R. 6, the En-
ergy Policy Act of 2003. While the budget proposes to move forward with several of
these facilities, including ITER, the Protein Production and Tag Facility and Linac
Coherent Light Facility, the budget request for DOE’s Office of Science declines in
the face of these increasing future facility commitments, raising questions about the
ability to meet these long-term goals without reducing existing programs.
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Third-Party Financing for Science Infrastructure: The cuts to DOE’s Science
infrastructure funding run counter to complaints from the scientific community
about deteriorating facilities throughout DOE’s complex of laboratories. The Admin-
istration says that its current plan is to have new facilities built and owned by pri-
vate entities, with DOE as the tenant. This approach can increase the cost to the
government over the life of the building (even though it reduces up-front costs).
Third party financing can also create incentives that can distort the activities of
government programs to meet the needs of building owners.

Hydrogen R&D: The budget requests a significant increase for R&D on infrastruc-
ture for hydrogen as a fuel for transportation, to be offset by cuts in energy effi-
ciency R&D, the area of research that likely has the most rapid payoff in terms of
reducing our dependence on imported energy. The recently released National Acad-
emies of Science (NAS) study, The Hydrogen Economy: Opportunities, Costs, Bar-
riers, and R&D Needs, emphasizes that hydrogen R&D efforts need to be ap-
proached in a systems analysis framework to “integrate them with other DOE en-
ergy efforts.” The report also notes that fuel cell technology necessary for transpor-
tation is at least a decade away, and the budget sends conflicting signals, cutting
funding for stationary fuel cells and increasing funding for transportation fuel cells
and basic research. This report raises additional questions regarding the coordina-
tion and execution of this long-term effort.

FutureGen: The budget makes a $237 million commitment to the controversial
FutureGen project, which would build a new coal power plant to demonstrate the
sequestration of carbon dioxide in geological formations. The Department’s plans for
the project include cutting-edge equipment throughout the facility, which will both
raise the cost and increase the chances of failure. Further, the Administration’s pro-
posed legislative language would remove taxpayer protections, such as cost sharing,
from the project requirements.
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Department of Energy Civilian R&D

FY 2005 Budget Request (dollars in millions)
(Sources: President's FY0S Budget Request and Departmental Budget Justification)

Account FY03 Actual | FY04 Enacted | FY05 Request é:w““‘ Percent
ange Change
Science 3322 3500 3432 68 -2.0%
HEP 702 734 737 4 0.5%
NP 371 390 401 11 2.9%
BER 494 641 502) -140) 21.8%
BES 1002 1011 1064 53 5.2%
ASCR 163 202 204 2 1.0%
FES 241 263 264 2 0.6%
o(1) 349 260 260 0 -0.1%
FE (2) 564) 575 496 79 -13.7%
FERD) 611 673 636 37 5.5%
cCT] -47 -98 -140) 42 -42.9%
EERE 934 964 919 -45 4.7%
RE 322) 357 375 18 5.0%
EE 612 607 544 -63 -10.4%
NE (2,3) 130 130 96 34 -26.2%
ETD 88 81 91 10 12.5%
Total (4) 5039| 5250 5033 -216 -4.1%

(1) Includes Safeguards and Security (less reimbursable work), Workforce
Development for Scientists and Teachers and small business set-asides.

(2) R&D programs only

(3) Does not include non-civilian nuclear activities

(4) Reflects adjustments made in PL 108-199 as reflected in H Rept. 108-401

Key to Abbreviations

Science
HEP High Energy Physics
NP Nuclear Physics
BER Biological and Environmental Research
BES Basic Energy Sciences
ASCR Advanced Scientific Computing Research
FES Fusion Energy Science

(o] Other Science Programs

FE Office of Fossil Energy
FERD Fossil Energy Research and Development Account
CCT Clean Coal Technology Account
EERE Office of Fossil Energy
RE Renewable Energy (in Energy Supply account)
EE Energy Efficiency in Energy Conservation account
NE Nuctear Energy Science and Technology (in Energy Supply account)
ETD Electric Transmission and Distribution

7. Witnesses Questions
Witnesses have been asked to:

1. Review the R&D budget request in the context of the Administration’s over-
all priorities in science and technology.

2. Describe the mechanisms that the Administration uses to determine prior-
ities across scientific disciplines.

3. Describe the mechanisms the Administration uses to coordinate its scientific
research and technical development activities with other federal agencies.
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APPENDIX I: Budget Charts for Selected Interagency Programs

(Source for all interagency program charts: President’s FY05 Budget Request)

Table 6. National Nanotechnology Initiative
(dollars in millions)

FYo3 FY04 FYO05 Change FY04-05

Actual Estimate |[Request Amount Percent
INSF 221 254 305 51 20.08%
[Defense 322 315 276 -39 -12.38%
[Energy 134 203 211 8 3.94%
INASA 36 37 35 -2l -5.41%
lcommerce 64 63 53 -0 -15.87%
(NIH 78 80 89 o  11.25%
lother 7 9 13 4 44449
Total 862 961 982 21 2.19%

(This nanotechnology table includes corrections to Defense levels as provided by OMB.)

Table 7. Networking and Information Technology (NITRD)
(dollars in millions)

FY03 [FY04 FY05 Change FY04-05

Actual |Enacted |Request Amount | Percent
ICommerce 26 26 33 7l 26.92%
IDefense 296 252 226 26| -10.32%
[Energy 308 344 354 10{  2.91%
[EPA 2 4 4 0 0.00%
[HHS 376 368 371 3 0.82%
[NASA 213 275 259 16| -5.82%
NSF 743 754 761 71 0.93%
Total 1,964 2,023 2,008 15 -0.74%
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Table 8. Climate Change Science Program
(dollars in millions)
FY03 [FY04 FYO05 Change FY04-05
Actual |Enacted |Request Amount | Percent
NSF 202 213 210 3 -1.41%
[Energy 120 133 134 1 0.75%
[commerce 117 130 142 12| 9.23%
68 67 74 7 10.45%
Interior 26 28 29 1 3.57%)
[EPA 19 22 21 1| -4.55%
INIH 59 61 61 of 0.00%
INASA 1146 1334 1271 63 -4.72%
lAll Other 12 13 16 3| 23.08%
Total 1769 2001 1958 43 -2.15Y%
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Table 8. Federal R&D Spending (adapted from FY05 Budget Request)’

By Agency
Defense
Health and Human Services
NASA
Energy
National Science Foundation
Agriculture
Homeland Security
Commerce
Veterans Affairs
Transportation
Interior
Environmental Pratection Agency
Other
Total
Basic Research
Defense
Health and Human Services
NASA
Energy
National Science Foundation
Agriculture
Homeland Security
Commerce
Veterans Affairs
Transportation
Interior
Environmental Protection Agency
Other
Subtotal
Applied Research
Defense
Health and Human Services
NASA
Energy
National Science Foundation
Agriculture
Homeland Security
Commerce
Veterans Affairs
Transportation
Interior
Environmental Protection Agency
Other
Subtotai
Development
Defense
Health and Human Services
NASA
Energy
National Science Foundatian
Agriculture
Hometand Security
Commerce
Veterans Affairs
Transportation
interior
Environmental Protection Agency
Subtotal

2003 Actual
58838
27411
10681

8312
3972
2334
737
1200
819
701
643
563
1223
117438

1369
14120
2213
2556
3422
867
47

54
327
23

41

97
170
25306

4262
11962
3182
2656
218
974
92
910
451
405
547
366
579
26624

53172
160
2963
1846
N/A
145
549
135
41
254
53
105
59983

2004 Estimate
65484
28275
10893

8835
4115
2308
1053
1126
824
701
875
575
1092
125956

1404
14732
2584
2750
3551
914
47

57
332
20

40

79
165
26675

4425
13174
3052
3020
211
1049
124
891
450
398
584
361
609
28348

59803
140
2994
1956
N/A
152
794
128
4z
270
48
136
66573

2005 Proposed
69856
29381
11308

8803
4252
2105
1218
1075
772
748
648
577
1034
131866

1341
15198
2324
2664
3642
783
153
83
308
40

38

91
182
26847

3B28
13522
3122
3395
220
888
278
838
425
455
560
346
617
28494

64622
386
3247
1840
N/A
142
750
53

3g
235
47
140
71729

" Columns do not add up due 1o omission of additional R&D activities at other agencies

$ Change 04-05
4372
1106

415
58
137
-203
163
-51
-52
48
-27
2
-58
5910

466
-260

91
-131
106
26
-24
20

12
17
172

-597
348
70
375

-161
154
-53
-25
57
-24
-15

146

5019
246

-116

-10

5156

% Change 04-05

NN

100

15
10
0.6

-13

8.4
1787
8.5
-5.9
N/A
-6.6
5.5
-58.6
-7
-13.0
221
37
7.7
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Errata to Charter for FY 2005 Research and Development Budget Hearing:

Nanotechnology Funding

Office of Management and Budget has provided us with revised data for nanotechnology
spending at the Department of Defense. The correct table for all agencies is shown below.

The new numbers for DOD spending levels in FY03 and FY04 affect the totals for the program
and hence the calculated increase. With the corrected numbers, the increase for the program
from FY04 to FYO0S would be only $21 million, or 2 percent (rather than the 14 percent
originally reported).

The corrections do not affect the data for any of the agencies appearing at the hearing or any of
the five agencies' authorized in the 215t Century Nanotechnology Research and Development Act
(P.L. 108-153). As noted in the charter, funding at these agencies is up 8 percent to $609
million, but remains significantly below the $809 million authorized for FYO0S in the Act.

Table 6. National Nanotechnology Initiative
gdouars in millions)

FY03 FY04 FY05 Change FY04-05

Actual Estimate |Request | amount | Percent
INSF 221 254 305 51 20.08%
Defense 322 315 276 -39 -12.38%
IEnergy 134 203 211 8 3.94%
INASA 36| 37, 35 2 -541%
iICommerce) 64 63 53 -10]  -15.87%
INIH 78 80| 89 9 11.25%
Other 7 9 13 4 44.44%
Total 862 961 982 21 2.19%

{Source: President’s FY05 Budget Request and corrections provided by OMB)

! The National Science Foundation, the Department of Energy, the National Institute of Standards and Technology,
the National Aeronautics and Space Administration, and the Environmental Protection Agency.
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Chairman BOEHLERT. The hearing will come to order. I want to
welcome everyone here this morning to our first meeting of 2004.
And in this capacity, I want to welcome Mr. Gordon of Tennessee
as the Ranking Member of the Committee. Mr. Gordon, welcome to
your new position.

Despite the House schedule, we will still have our second hearing
of the year tomorrow. As you know, we are not in session tomor-
row, but we will have the hearing with Administrator O’Keefe and
Dr. Marburger.

Both hearings concern what will be the issue of the year in Con-
gress: the federal budget. I just came from the House Republican
conference meeting on the budget, and I can assure you that this
will be an interesting and difficult year. I think my views on the
proposed R&D budget for fiscal year 2005 are already pretty well
known. On the one hand, I understand that the Administration’s
goal was to protect science in a very austere budget environment,
and I appreciate that, and I want to work with them on that. But
on the other hand, we are not doing well enough.

Now I say this is not a good budget for science, but we still don’t
know whether it is the best budget we can get. That is going to de-
pend much more on the overall macro decisions that Congress
makes on the budget than on anything else. It is far too early to
tell how things will work out. All I know is that I will be doing ev-
erything I can to see that science prospers. It is one of the best in-
vestments we can make in our economy for the future.

In particular, I would like to see a larger increase for the Na-
tional Science Foundation and an increase for the Department of
Energy’s Office of Science. The House is on record as supporting far
greater increases for those agencies, and I know that the Adminis-
tration will do more for them in a less constrained environment. I
also want to see the Math and Science Partnership Program re-
main at the National Science Foundation, where it unquestionably
belongs, and where it is likely to do the most good.

And I will be putting a great deal of energy into backing the sub-
stantial increases the President has proposed for the Laboratories
at the National Institute of Standards and Technology. We have to
reverse the bad decisions on NIST that this Congress ratified on
the omnibus spending bill and move forward. I would like to see
the Advanced Technology Program and the Manufacturing Exten-
sion Program, both programs that I helped to create, be part of
that moving forward.

And of course, we will continue to work with the Science and
Technology Directorate of Homeland Security, which this com-
mittee created, to make sure that they continue the steady
progress that they have made since coming into being under the
fine leadership of Chuck McQueary.

But not everything will be determined by what I like. For exam-
ple, I would like Rita Colwell to stay on longer as NSF Director,
but we know that today will be her final hearing before us in her
current position. I thank her for her years of service, and I know
we will continue to seek her counsel as she returns to the Univer-
sity of Maryland and also takes on new challenges.

And just let me read a small portion of the Committee’s Charter
for this hearing, because I think it speaks so well to the steward-
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ship of Dr. Colwell. “NSF continues to receive high marks from the
Office of Management and Budget for the quality of its manage-
ment and for the excellence of its program. As part of the fiscal
year 2004 budget request, NSF was awarded two green lights on
the Executive Branch Management Scorecard. Also, in the past
year, four NSF programs were examined using the Program As-
sessment Rating Tool, PART as we call it. All received ratings of
Effective, which is the highest rating, and the three continuing pro-
grams received substantial budget increases.”

I would like to pause at this moment and ask all of you to join
me and thank Dr. Colwell for her outstanding public service.

To show you the great lengths she will go to in her service, just
about a year ago at this time, we were at the South Pole together
to observe the construction of a new research facility at the bottom
of the Earth. And it was a meaningful experience for me, and I
hope for you, Dr. Colwell.

I also want to welcome Arden Bement back to the National
Science Foundation where he used to serve on the National Science
Board. We want Arden back at NIST as soon as possible, but we
know that NSF will be in good hands under his leadership. One ar-
ticle in the Trade Press yesterday pointed out that Arden is low-
key. In this case, that is a synonym for “quietly effective.” He needs
no bombast to demonstrate his leadership.

So today, we mark some significant changes in the agencies we
oversee. I hope that one of those changes will turn out to be that
this hearing marks the beginning of taking positive steps toward
more adequate funding for science. Thank you.

Mr. Gordon.

[The prepared statement of Chairman Boehlert follows:]

PREPARED STATEMENT OF CHAIRMAN SHERWOOD BOEHLERT

I want to welcome everyone here this morning for our first hearing of 2004. De-
spite the House schedule, we will still have our second hearing of the year tomorrow
with Administrator O’Keefe and Dr. Marburger. Both hearings concern what will be
the issue of the year in Congress, the federal budget. I just came from the House
Republican Conference meeting on the budget, and I can assure you that this will
be an interesting and difficult budget year.

I think my views on the proposed R&D budget for fiscal 2005 are already pretty
well known. On the one hand, I understand that the Administration’s goal was to
protect science in a very austere budget environment, and I appreciate that. On the
other hand, it’s impossible to seriously view this as a good budget for science. Now,
I say that this is not a good budget for science, but we still don’t know whether
it’s the best budget we can get. That’s going to depend much more on the overall
“macro” decisions the Congress makes on the budget than on anything else. It’s far
too early to tell how things will work out. All I know is that I will be doing every-
thing I can to see that science prospers.

In particular, I'd like to see a larger increase for the National Science Foundation
(NSF) and an increase for the Department of Energy’s Office of Science. The House
is on record as supporting far greater increases for those agencies, and I know that
the Administration would do more for them in a less constrained environment.

I also want to see the Math and Science Partnership program remain at NSF,
where it unquestionably belongs and where it is likely to do the most good.

And I will put a great deal of energy into backing the substantial increase the
President has proposed for the laboratories at the National Institute of Standards
and Technology (NIST). We have to reverse the bad decisions on NIST that this
Congress ratified in the Omnibus Spending bill and move forward. I'd like to see
the Advanced Technology Program and the Manufacturing Extension Program—
both programs I helped create—be part of that moving forward.

And, of course, we will continue to work with the Science and Technology Direc-
torate of Homeland Security, which this committee created, to make sure they con-
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tinue the steady progress they’ve made since coming into being under the fine lead-
ership of Chuck McQueary.

But not everything will be determined by what I'd like. For example, I'd like Rita
Colwell to stay on longer as NSF director, but we know that today will be her final
hearing before us in her current position. I thank her for her years of service, and
I know we will continue to seek her counsel as she returns to the University of
Maryland and also takes on new challenges. And I want to welcome Arden Bement
back to the National Science Foundation, where he used to serve on the National
Science Board. We want Arden back at NIST as soon as possible, but we know that
NSF will be in good hands under his leadership. One article in the trade press yes-
terday pointed out that Arden is “low key.” In this case, that’s a synonym for “quiet-
ly effective.” He needs know bombast to demonstrate his leadership.

So today we mark some significant changes in the agencies we oversee. I hope
that one of those changes will turn out to be that this hearing marks the beginning
of taking positive steps toward more adequately funding our agencies.

Mr. Gordon.

Mr. GORDON. Thank you, Mr. Chairman.

I want to join Chairman Boehlert in welcoming our panel to this
morning’s hearing.

I am also going to be as blunt as the Chairman has been in also
expressing my disappointment in the proposed science budget. I am
also distressed about the lack of foresight that the Administration
has shown in putting together this R&D budget. It is simply inad-
equate in light of the challenges that we are facing.

The evidence is growing every day that our nation is moving into
a very difficult period of economic challenges. I don’t think that
anyone on this dais, on the witness panel, or even this room fully
understands the dynamics of the economic forces that are operating
in the world today.

We do know, however, that the international competition is in-
tensifying. And we know that job security is increasingly shaky as
more jobs, including many high-tech jobs, are being outsourced to
other countries. Many of our economic competitors are training
enormous numbers of scientists and engineers, which only com-
plicates their existing advantages in wage scales—or complements
their existing advantages in their wage scales.

We need to respond aggressively to these challenges by staying
in the forefront of technology and by providing our young people
and our older workers with the best education and training that we
can. And I am afraid that the budget before us today does not se-
cure that future.

Dr. Marburger will tell us today that his budget proposes to
spend more on R&D than any budget in history. And that is tech-
nically true, but the biggest part of his R&D increase is for weap-
ons development, which does very little for the broader economy.
A better measure of R&D funding is the so-called “Federal S&T
Budget,” which includes civilian R&D and defense R&D, but not
weapons development. And on page 61 of the Administration’s own
budget document under the Federal Science and Technology budg-
et, it shows a decrease of 0.4 percent in proposed R&D funding. In
other words, if this budget were enacted, the fiscal year 2005 Fed-
eral S&T budget would actually decline from 2004 levels. That is
simply the wrong direction. The Federal R&D spending, as a per-
centage of GDP, would be at historic lows.

I would simply suggest that we can and must do better as a Na-
tion than adopting a declining budget for Federal S&T.
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Let me mention one specific area that I think this budget falls
woefully short: dealing with the loss of manufacturing jobs in this
country. After the President unveiled his manufacturing initiative
last month, I expected this budget would contain some thoughtful
new initiatives in this area. But unfortunately, I was wrong.

The Manufacturing Extension Program, probably the most effec-
tive federal program at providing immediate aid to U.S. manufac-
turers, is slashed severely. The ATP is eliminated and the tech-
nology transfer programs at NASA and DOE are cut. These are not
wise proposals at a time when the U.S. manufacturers are in a cri-
sis.

Mr. Chairman, we all understand that fiscal restraint is a neces-
sity. However, it is more important now than ever that the United
States remain the world’s leader in innovation. This country must
invest in the future and do everything possible to ensure that
America does not lose its place as the leader in international inno-
vation and R&D.

And in closing, Mr. Chairman, if I could simply relate a meeting
that happened in my office the other day. Some folks came in, and
like many, they were very concerned about jobs being outsourced
to the rest of the world. And they said, “Well, how do we slow down
technology so that this outsourcing won’t happen any longer?” And
I said, you know, “We don’t do that by slowing it down; we have
to speed it up. We have to increase our investment in R&D and re-
search so that we are a generation or two generations ahead of
them. That is how we stop jobs from going overseas is by speeding
up, not slowing down.”

And with that, Mr. Chairman, I yield back the balance of my
time.

[The prepared statement of Mr. Gordon follows:]

PREPARED STATEMENT OF REPRESENTATIVE BART GORDON

I want to join Chairman Boehlert in welcoming our panel to this morning’s hear-
ing.

I am going to be as blunt as the Chairman has been today in expressing my dis-
appointment in the proposed science budget. I am also distressed about the lack of
foresight that the Administration has shown in putting together this R&D budget.
It is simply inadequate in light of the challenges that we are facing.

The evidence is growing every day that our nation is moving into a very difficult
period of economic challenges. I don’t think that anyone on this dais, on the witness
panel, or even in this room fully understands the dynamics of the economic forces
that are operating in today’s world.

We do know, however, that international competition is intensifying. And we
know that job security is increasingly shaky as more jobs, including many high-tech
jobs, are being out-sourced to other countries. Many of our economic competitors are
training enormous numbers of scientists and engineers, which only complements
their existing advantages in wage scales.

We need to respond aggressively to these challenges by staying on the forefront
of technology and by providing our young people and our workers with the best edu-
cation and training that we can. I am afraid that the budget before us today does
not secure that future.

Dr. Marburger will tell us today that this budget proposes to spend more on R&D
than any budget in history. That is technically true, but the biggest part of this
R&D increase is for weapons development, which does very little for the broader
economy. A better measure of R&D funding is the so-called “Federal S&T Budget,”
which includes civilian R&D and defense R&D, but not weapons development. On
page 61 of the “Analytical Perspectives” document from this year’s budget, the Ad-
ministration’s own budget document actually shows a decrease of 0.4 percent in pro-
posed R&D funding. In other words, if this budget were enacted, the FY 2005 “Fed-
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eral S&T Budget” would actually decline from the 2004 levels. And Federal R&D
spending, as a percentage of GDP, would be at historically low levels.

I would simply suggest that we can and must do better as a nation than adopting
a declining budget for Federal S&T.

Let me mention one specific area where I think this budget falls woefully short—
dealing with the loss of manufacturing jobs in this country. After the President’s
unveiled his manufacturing initiative last month, I expected that this budget would
contain some thoughtful new initiatives in this area. Instead, we get more of the
same old rhetoric.

The Manufacturing Extension Program—probably the most effective federal pro-
gram in providing immediate help to U.S. manufacturers—is slashed severely. The
Advanced Technology Program is eliminated and technology transfer programs at
NASA and DOE are cut. These are not wise proposals when at a time when U.S.
manufacturing is in crisis.

Mr. Chairman, we all understand that fiscal restraint is a necessity. However, it
is more important now than ever that the United States remain the world’s leader
in innovation. This country must invest in its future and do everything possible to
ensure that America does not lose its place as the leader in global innovation and
R&D.

Chairman BOEHLERT. Thank you very much.

So it will be clear to everyone, based upon my remarks, I am not
advocating that we add to the deficit, I am—and that is very Re-
publican of me, I suppose, but I am suggesting that some of the pri-
orities need to be addressed so that we get the funding that we
need for the important programs we are going to be discussing
today. And I would point out to one and all that the ten years of
unprecedented growth in our economy in the ’90’s into the new cen-
tury, quarter after quarter, year after year of growth was largely
driven by the investment this Nation made in technology. It is an
information and technological age, and we have to continue that.
That is how we best prepare ourselves to address the challenges
from all points of the globe.

With that, without objection, all Members have leave to submit
their record—statements into the record at this juncture.

[The prepared statement of Mr. Smith follows:]

PREPARED STATEMENT OF REPRESENTATIVE NICK SMITH

I want to thank all of the witnesses for appearing before the Committee today to
help us review the President’s FY05 budget request for R&D. I also want to wel-
come Mr. Hall to our side of the room and extend my best to his replacement Mr.
Gordon. I look forward to working with both of you in your new capacities.

I’d also like to welcome Dr. Rita Colwell, take this opportunity to thank her for
her exceptional service as Director of the National Science Foundation, and wish her
success in her new rolls in the private sector and as a distinguished professor at
the University of Maryland. Rita has successfully guided NSF through a period of
significant change and expansion. Since I became Chairman of the Research Sub-
committee, she and I have worked closely and cordially to ensure that NSF remains
the gem federal research agencies.

The overall R&D budget request before us today is, in short, a continuation of
what we have seen in the last two or three years. The top-line increase is about
five percent, with the largest portion of those increases going toward defense and
homeland security. The non-defense, non-homeland security R&D budget increase is
just over two percent—disappointing, yet not unexpected, and still higher than over-
all non-defense discretionary spending.

I want to preface my remarks this morning with some thoughts on the larger
budget picture, as our ability to address our priorities in the R&D budget will be
substantially dictated by the budget situation at a macro level.

We are facing a massive and ever-increasing debt, and a record deficit of $535
billion for the next fiscal year. To be fair, some of this plunge into deficits has been
the result of events largely beyond our control—primarily the general downturn in
the economy that began in March of 2000, coupled with the substantial impact of
the 9/11 attacks on defense spending and general revenues. Still, spending on non-
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security discretionary items has been out of control, rising at more than three times
the rate of inflation over each of the last three years.

As we begin the legislative year and sort through the budget, there will be a great
deal of discussion on how to address these problems. There is, I think for the first
time in years, a clear sense that the spending binge of the last few years has re-
sulted in a spending hangover. To that end, many members, including myself, will
be pushing for a freeze on non-defense, non-homeland security funding, and even
in these areas, any increases need to be balanced with reductions in other areas.

I will continue to support increases for leading R&D agencies such as NSF. Sig-
nificant new investment in NSF—a true model of government efficiency—is quite
important to our long-term economic and national security, and I will work to see
that NSF’s budget more closely reflects the guidance set forth in my reauthorization
legislation of 2002.

Funding increases that would allow NSF to meet its goals could be accomplished
by reducing increases in other areas such as NASA, NIH, and elsewhere. First and
foremost, I believe, should be stopping the reckless practice of earmarking our R&D
funds. As noted in the President’s budget, academic earmarking continues to break
records, skyrocketing from just $296 million in 1996 to over $2 billion today. This
increase—$1.7 billion—is more than the current shortfall between the NSF budget
request and the authorized level for FY 2005. We need to make a better effort to
spend those funds on only the best investigator-driven competitive research.

Another area that demands critical evaluation is our space program. We must re-
member that if NASA funding increases by $12.6 billion over the next five years
for substantial new long-term efforts in space exploration as the President has pro-
posed, it will come at the expense of other priorities.

T’'d also like to express my serious concerns about the President’s proposal to
eliminate the promising Math and Science Partnership (MSP) Program at NSF. I
have the pen that the President used to sign this new initiative into law just 14
months ago. The program intends to create real and lasting reforms in math and
science education. I think this is critical to producing a technologically literate and
innovate workforce of tomorrow, and it should be continued in the National Science
Foundation. I feel so strongly about the importance of math and science education
that I will be introducing legislation to establish a national recognition award pro-
gram for companies and associations that do exceptional work to promote math and
science in our K-12 schools. The administration’s budget does not even attempt to
provide a rationale for the elimination of MSP. If there are aspects of the program
that are troubling, they should be addressed, and I am willing to work to see that
is done. However, in the meantime, let us not jeopardize the success of this pro-
gram.

I want to thank the Chairman for holding this hearing today, and I look forward
to a productive discussion.

[The prepared statement of Mr. Ehlers follows:]

PREPARED STATEMENT OF REPRESENTATIVE VERNON J. EHLERS

The President’s FY 2005 budget request reflects several pressing national prior-
ities, including the continuing war on terrorism, facilitating economic stimulus, and
maintaining fiscal responsibility. The Congress will have many difficult choices to
make in order to balance these priorities, control the deficit and implement our con-
siderable domestic spending commitments.

In making these choices, we must not overlook the fact that scientific research
and development underpins all of these priorities. Scientific research and develop-
ment forms the foundation of increased innovation, economic vitality and national
security. Scientific research is an investment that promises, and has historically de-
livered, significant returns on that investment.

For the past several years, research and development funding for defense, weap-
ons development, biomedical sciences, and national security has increased while
other areas of federal research and development, especially basic research in the
physical sciences, has remained flat or declined. The President’s FY 2005 request
of $132 billion for research and development continues this trend.

Basic science research and education are essential to advances in medicine, mili-
tary applications and continued economic prosperity, including the development of
cancer therapies, GPS- or laser-guided missiles, and the Internet. As a nation, we
cannot afford to starve basic science research and education.

I want to particularly emphasize three science research and development pro-
grams that deserve Congress’ utmost attention: the National Science Foundation,
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the National Institute of Standards and Technology, and the Department of Ener-
gy’s Office of Science.

The FY 2005 request of $422 million for NIST’s labs is an $85 million (22 percent)
increase over the levels enacted in FY 2004. But, it is important to note that NIST’s
FY 2004 enacted budget was $22 million below the FY 2003 appropriation, pri-
marily due to significant cuts in NIST’s core laboratory account. I believe that the
FY 2005 request for NIST’s labs should be considered the absolute minimum re-
quired for NIST to carry out its critical research activities. Much of the technology
we use every day can be tied to research done by scientists at NIST. For example,
work at NIST’s labs supports our nation’s efforts to improve cyber security, building
safety, and voting technology—three areas where this committee recently recognized
the high-quality work that NIST performs by expanding NIST’s authorizations for
these topics. For our nation to remain competitive in a high-tech world, we must
support these research programs that will provide the foundation for future sci-
entific advances.

I am very concerned about the FY 2005 request for the Manufacturing Extension
Partnership (MEP) program. The FY 2004 appropriation cut the funding for MEP
by more than 65 percent. My constituents have expressed dismay that the FY 2005
request did not seek to restore this cut, and I fear that the FY 2005 request, if fund-
ed at this level, will continue to cripple this unique program’s ability to promote in-
novation among small- and medium-size manufacturers as they adapt to the
globalized economy.

The National Science Foundation (NSF) is the only federal agency dedicated solely
to supporting basic scientific research and math and science education. NSF rep-
resents four percent of the total federal R&D budget, yet it accounts for 45 percent
of non-life science basic research at U.S. academic universities. In 2002, Congress
passed the National Science Foundation Authorization Act of 2002 (P.L. 107-368)
and made a commitment to double NSF funding over five years. The FY 2005 budg-
et request for NSF is $5.75 billion. Although this is an increase of three percent,
it falls $1.6 billion below the authorized funding level necessary to complete our
doubling commitment.

NSF is the primary federal supporter of science and math education; it under-
writes the development of the next generation of scientists and engineers. In the FY
2005 budget request, many of the education programs at the K-12 and under-
graduate level will be cut. The Math and Science Partnership (MSP) program will
be eliminated from NSF and merged with a Department of Education program that
focuses only on mathematics for secondary school students. These budget choices se-
riously undercut our efforts to improve math and science education and to ensure
that America has an educated workforce capable of competing in the global econ-
omy.

The Department of Energy, Office of Science funds 40 percent of our nation’s
physical science research. Research in these areas has led to new economic and
medical advancements including new energy sources, cell phones, and laser surgery.
In constant dollars, physical science research funding has remained at 1993 levels
while biological research has more than doubled in that same time. We must bring
funding for the physical sciences into balance with that of the life sciences. The FY
2005 budget request of $3.43 billion for the Office of Science—a decrease of two per-
cent from the FY 2004 enacted level—does not achieve that goal.

FY 2005 will be a tough budget year. Significant sacrifices and compromises in
spending must be made. We must not, however, sacrifice the research and education
which future generations will need to ensure their economic prosperity and domestic
security.

[The prepared statement of Mr. Costello follows:]

PREPARED STATEMENT OF REPRESENTATIVE JERRY F. COSTELLO

Good morning. I want to thank the witnesses for appearing before our committee
to discuss the President’s FY05 Budget for Research and Development. Today’s
hearing serves as an opportunity for oversight of certain departmental programs. As
you are aware, a number of trends spotted in last year’s budget submission are seen
again in the FY05 budget, including reversal of the trend toward parity in defense
and non-defense R&D, the marginal increase in the National Science Foundation
budget, and targeting of cooperative government-industry programs for cuts.

There are a number of new initiatives that build upon the current direction in
scientific research, as well as a number of previous initiatives that have been intro-
duced in a new format.
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The Department of Energy’s Fossil Energy Research and Development program
impacts my congressional district because the coal industry is of great importance
to the economy and livelihood of my constituents in Southern Illinois. As you may
know, this area is rich in high-sulfur coal. The shifting of production to low-sulfur
coal has cost many of my constituents high-paying jobs. I welcomed the inclusion
of $237 million for the FutureGen clean coal power plant project. Further developing
the technology to burn coal as cleanly as possible is a great national investment and
it will benefit the economy of Southern Illinois. I have led the effort to locate
FutureGen in Illinois, including leading a bipartisan effort in the House to secure
funding for the project. I also hosted a roundtable discussion regarding FutureGen
and what it means for Illinois with Governor Blagojevich, U.S. Senators Durbin and
Fitzgerald, and U.S. Congressman John Shimkus. Dr. C. Lowell Miller, Director of
the Office of Coal Fuels and Industrial Systems at the Department of Energy, made
a presentation on the specifics of the project. Implementing the coal research pro-
gram, which includes the clean coal technology program and FutureGen, is signifi-
c}z;nt to my district, and I look forward to learning more about planned spending in
this area.

I am displeased to see the Advanced Technology Program was eliminated and the
Manufacturing Extension Program (MEP) was significantly cut in the President’s
budget. The Illinois Manufacturing Extension Center (IMEC) has worked with 362
small and mid-sized manufacturers. These companies reported that they expected
to achieve $165 in benefits for every dollar they invested in IMEC services. In all,
these manufacturers reported more than $346 million in sales, cost savings, and
productivity. The FY05 budget will leave the MEP Centers struggling to survive
rather than focused on what they do best: helping businesses increase competitive-
nesslé efficiency and productivity- exactly what our economy needs to get back on
track.

Finally, I am also displeased to see that most accounts under Renewable Energy
Resources remain flat, decreased, or were eliminated. Non-fossil energy sources in-
cluding ethanol, solar power, and wind energy are extremely important initiatives
and I believe we should dedicate more resources toward these programs.

I welcome our panel of witnesses and look forward to their testimony.

[The prepared statement of Ms. Johnson follows:]

PREPARED STATEMENT OF REPRESENTATIVE EDDIE BERNICE JOHNSON

Thank you, Mr. Chairman. I also would like to thank our witnesses for agreeing
to appear before us today. The purpose of this hearing is to provide an opportunity
to explore issues affecting the entire Research and Development (R&D) budget.

I am very excited about this hearing today because we will be discussing some-
‘Ehir(lig that is very close to my heart, and that is National Science Foundation (NSF)
unding.

Two years ago, Congress sent the President a bill authorizing a doubling of NSF’s
program over five years. Despite signing that bill to glowing reviews, the President
has sent us three successive budgets that fall far short of reaching that goal. This
marks a fundamental breach of trust with our institutions of higher education and
with our children, who depend on NSF to fund the best and brightest to pursue the
most promising scientific insights. The only thing more surprising is the 18 percent
cut to the education and human resources budget account from an administration
that has claimed education of our youth as one of its rhetorical hallmarks.

There must be a balance between research in the biomedical sciences and re-
search in the physical sciences and engineering. There must also be policies for
achieving balance between the dissemination of research results with national secu-
rity needs.

All of this is imperative so that the policies and programs meet the future human
infrastructure needs of the Nation in science and engineering.

Thank you, Mr. Chairman.

Chairman BOEHLERT. And we will go right to our distinguished
panel of outstanding witnesses, friends to all and resources to all:
Dr. John H. Marburger III, Director, Office of Science and Tech-
nology Policy, and affectionately referred to as the Science Advisor
to the President; Dr. Rita R. Colwell, Director of the National
Science Foundation; Dr. Charles E. McQueary, Under Secretary for
Science and Technology, Department of Homeland Security. And
Dr. McQueary, we take great pride in this committee in adding to
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the proposal from the Administration. We detected a void, and we
filled that void by creating your operation. And I think you are
serving admirably, and we look for great things from you. An old
friend, long-standing, Phillip J. Bond, Under Secretary of Com-
merce for Technology, and Dr. Raymond L. Orbach, Director, Office
of Science, Department of Energy. And it surprises none of you to
know that you are in friendly territory.
With that, we will start with Dr. Marburger. You are up, sir.

STATEMENT OF DR. JOHN H. MARBURGER III, DIRECTOR,
OFFICE OF SCIENCE AND TECHNOLOGY POLICY

Dr. MARBURGER. Thank you, Mr. Chairman. It is a great pleas-
ure to be here to discuss the President’s 2005 budget for R&D this
year with the Committee, but before I do, I would like to add my
praises to yours for Rita Colwell’s many years of service to Amer-
ican science, years that are not yet over. I have been aware of Dr.
Colwell’s plans for some time, and they are very exciting. I leave
it to her to elaborate on them, but I am sorry that she is leaving.
She is leaving an agency that has expanded greatly in size and in
the level of excellence under her leadership, and I look forward to
seeing her products in the future and helping to make careers like
her’s possible for other scientists throughout the Nation. So thanks,
Rita.

The President’s fiscal year 2005 budget request commits 13.5
percent of the total discretionary outlays to research and develop-
ment, which is the highest level in 37 years. Not since 1968, during
the Apollo program, have we seen an investment of this magnitude
in federally funded R&D. Of that amount, the budget commits fully
5.7 percent of total discretionary outlays to non-defense R&D,
which is the third highest level in 25 years.

Under this proposed budget, the total R&D investment over the
four years of this Administration would be increased by 44 percent
to a record $132 billion in 2005, compared to $91 billion in 2001.
This substantial investment is reaping benefits in American sci-
entific and technological leadership. We are a stronger Nation—
more formidable in defense, more productive in labor—and we are
more effective and healthier individuals because of our willingness
to invest in basic and applied research and technical development.
President Bush understands that science is the basis for innovation
and innovation is the basis for a secure Nation and a strong econ-
omy.

President Bush is also determined to control the deficit and re-
duce it as the economy continues to grow, while ensuring that our
national security needs are met. Funding the Nation’s expanding
security needs while limiting non-security budget growth to less
than 0.5 percent will lead to smaller increases for other categories,
including some R&D programs. This situation increases the need
for careful planning, prioritization, and implementation of our re-
search and development programs. The President’s R&D budget for
this year targets opportunities and needs in a balanced and dis-
ciplined way, and my colleagues and I welcome your support, and
need it, to realize the benefits for America implicit in this proposal.
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I don’t have too much time this morning. I have many colleagues
that can fill in gaps, so I will only say a few details about the agen-
cies and provide an overview.

Of this $132 billion R&D budget, it is true that programs in the
Department of Defense account for about half, and programs ad-
ministered by the National Institutes of Health account for nearly
half of the remainder. These agencies are not represented on to-
day’s panel, but with £ of the R&D budget, they obviously have a
large impact on the Nation’s science and technology activities. I
mention them here, because they do participate in the interagency
coordination for which my office is responsible, and their contribu-
tions are essential for a balanced and effective R&D effort.

Here are the increases that are proposed in this budget—the
changes in this R&D budget for the largest agencies. The Depart-
ment of Defense is up seven percent from the 2004 enacted level.
Health and Human Services is up four percent, of which $28.6 bil-
lion goes to NIH, which is an increase of 2.6 percent. NASA’s budg-
et will increase 5.6 percent to $16.2 billion. NSF’s budget will in-
crease three percent to $5.75 billion. The portion of the Department
of Energy Office of Science budget not impacted by congressional
earmarks is increased by 3.3 percent. All of these increases sub-
stantially exceed the average domestic discretionary budget in-
crease of 0.5 percent for non-security related activities.

Mr. Chairman, this reference to earmarks in the Department of
Energy’s Science budget points to an issue that is highlighted once
again in the narrative of the President’s budget request. In 2003,
earmarks accounted for eight percent of all federal research fund-
ing to colleges and universities. The existence of congressionally di-
rected expenditures in appropriations language poses difficult prob-
lems for agencies that are attempting to improve their planning
and management of research programs. It tends to disrupt inter-
agency coordination, and it reduces the ability of agencies to direct
their funds to the most productive projects.

Unplanned transfers in response to congressional direction ob-
scure the budget picture this year not only for DOE, but for the De-
partment of Defense, NASA, the U.S. Geological Survey, and the
U.S. Department of Agriculture. In each case, the enacted 2004
budgets entail transfers out of agency priorities into other pro-
grams. Congress certainly has the right to establish its priorities,
but the earmark subset of those priorities creates holes in produc-
tive programs in these agencies that the President’s budget seeks
to fill. The President’s commitment to this Administration’s science
and technology priorities is measured by the increments to those
budgets, omitting the congressionally directed programs. And by
this measure, in each of the cases I have mentioned, apparent re-
ductions are shown actually to be increases in the agencies’ own
priority areas. For example, just one example, the President’s budg-
et adds three percent to the agency’s priority aeronautics research
programs in NASA, but other programs received a number of ear-
marks in fiscal year 2004 that lead to an apparent decrease of 11
percent in the fiscal year 2005 proposal.

I wanted to bring this to your attention, Mr. Chairman, because
this Administration is committed to establishing priorities and
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standards and following through on them. I appreciate this com-
mittee’s historical support of good planning and peer-reviewed,
merit-based award of science funding, and I look forward to work-
ing with you to make sure that that continues in the future.

There are priorities in this budget, and they are familiar to this
committee. The National Nanotechnology Initiative is up two per-
cent overall, and up 9.3 percent in non-defense agencies. The Na-
tional Information Technology R&D program, which is a mature,
multi-billion dollar program, is down by about one percent overall.
It is up slightly in non-defense agencies. Both of these priority pro-
grams have increased substantially in this Administration. The
President’s Hydrogen Fuel Initiative, a small initiative, is in-
creased by 43 percent. Physical sciences and engineering funding
is strengthened through increases by 20 percent in nanotechnology
and 12 percent in cyberinfrastructure in the National Science
Foundation, and other targeted increases in budgets in the Depart-
ment of Energy, NIST, and other agencies.

The large increases in the Department of Defense R&D add sig-
nificantly to the engineering sector. Homeland Security R&D,
among all agencies, is increased to about $3.6 billion, with empha-
sis on bioterrorism, food, and agriculture security, and countering
chemical, biological, radiological, nuclear, and other catastrophic
threats.

Much more detail is contained in my written testimony and in
the other materials available from the agencies. Here, I only want-
ed to convey the outlines of this strongly priorities-driven budget.

Mr. Chairman and Committee Members, I believe the President’s
2005 budget proposal does maintain science and technology R&D
at world leadership levels. Thank you again for your strong histor-
ical support of the President’s R&D goals, and I will be pleased to
answer questions.

[The prepared statement of Dr. Marburger follows:]

PREPARED STATEMENT OF JOHN H. MARBURGER III

Mr. Chairman and Members of the Committee, I am pleased to meet with you
today to discuss the President’s federal research and development budget for fiscal
year 2005.

I have appreciated the close and productive relationship with this committee and
look forward to working with you again this year as we make important choices to
optimize federal R&D investment. Your continued support of our country’s research
and engineering enterprise is yet another reason why the U.S. Government con-
tinues to lead the world in research and development.

The President said in his State of the Union address that “Our greatest responsi-
bility is the active defense of the American people,” which includes not only winning
the war on terrorism, but also securing the homeland. The President’s budget fo-
cuses on these important priorities and builds on the economic recovery now under-
way. The Administration is also determined, however, to control the deficit and re-
duce it as the economy continues to grow, while ensuring that our national security
needs are met. Funding the Nation’s expanding national and homeland security
needs while limiting other budget growth to less than 0.5 percent will lead to small-
er increases for other categories, including some R&D programs.

In my testimony today, I would like to place the President’s R&D request in the
context of strong support for science and technology in this Administration. With
the President’s FY 2005 budget, total R&D investment during the first term will be
increased by 44 percent, to a record $132 billion in 2005, compared to $91 billion
in FY 2001. That equates to increases of nearly ten percent each year. This Admin-
istration understands that science and technology are major drivers of economic
growth and important for securing the homeland and winning the war on terrorism.
The President’s budget, as in years past, continues to emphasize improved manage-
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ment and performance to maintain excellence and sustain our national leadership
in science and technology.

In my prepared statement I will review the broad goals of the President’s budget
and provide an overview of the request for federal research priorities that cut across
multiple agencies and research disciplines.

THE PRESIDENT’S FY 2005 R&D BUDGET

The President’s FY 2005 budget request commits 13.5 percent of total discre-
tionary outlays to R&D, the highest level in 37 years. Not since 1968 during the
Apollo program have we seen an investment in research and development of this
magnitude. Of this amount, the budget commits 5.7 percent of total discretionary
outlays to non-defense R&D, the third highest level in 25 years.

The programs in the federal R&D budget continue to build upon exciting areas
of scientific discovery from hydrogen energy and nanotechnology to the basic proc-
esses of living organisms, the fundamental properties of matter, and a new vision
of sustained space exploration. Not all programs can or should receive equal pri-
ority, and this budget reflects priority choices consistent with recommendations
from numerous expert sources. In particular, this budget responds to recommenda-
tions by the President’s Council of Advisors on Science and Technology (PCAST) and
others about needs in physical science and engineering.

The budget also reflects an extensive process of consultation among the federal
agencies, OMB, and OSTP, to understand thoroughly the agency programs and pri-
orities, interagency collaborations, and directions for the future. The National
Science and Technology Council (NSTC) continues to provide a valuable mechanism
to facilitate this interagency coordination. This process resulted in guidance to agen-
cies issued by OSTP and OMB last June, concerning their program planning, eval-
ua&:ion, and budget preparation, and culminating in the budget you see before you
today.

An important component of this budget is an increase in education and workforce
development, which are essential components of all federal R&D activities and con-
tinue to be high priorities for the Administration. As President Bush has stated,
“America’s growing economy is also a changing economy. As technology transforms
the way almost every job is done, America becomes more productive, and workers
need new skills.”

As in previous years this R&D budget highlights the importance of collaborations
among multiple federal agencies working together on broad themes. I will describe
high-priority R&D initiatives for FY 2005 in five categories: a cluster of programs
fostering innovation, which includes the National Nanotechnology Initiative, Net-
working and Information Technology, and manufacturing; the hydrogen fuel initia-
tive; space exploration; physical sciences and engineering; and homeland security.

AGENCY BUDGET HIGHLIGHTS

Each agency has an opportunity to describe its own programs. In this testimony
I will concentrate on priority programs that cut across agency boundaries. Here I
will only give a quick overview of science agency budgets proposed for FY 2005.

Department of Defense (DOD):

The Defense Department’s FY 2005 R&D budget is almost $70 billion. This fund-
ing helps ensure that our military forces have the tools to protect themselves and
our nation and helps the Nation avoid technological surprise by our adversaries in
the future. It provides support for the entire spectrum of R&D, including the longer-
term Science and Technology programs, totaling $10.5 billion for basic and applied
research and concept and prototype development, through development of systems
and test and evaluation of systems. Development programs include: ballistic missile
defense; the Joint Strike Fighter; the next generation destroyer; the Army Future
Combat System; and chemical and biological defense systems and technology; to
name just a few. A total of $5.2 billion is provided for basic and applied research,
which, for the Department of Defense, promotes the thinking and experimentation
that will form the basis for future generations of systems and capabilities that help
deter adversaries from attack or, when deterrence fails, allows us to defeat the
attacker. This level is $225 million, or five percent, more than FY 2001. And when
you subtract earmarks out, the 2005 request for basic and applied research funding
actually increases by about $370 million over the appropriated FY 2004 level.

National Institutes of Health (NIH):

Building on the research momentum generated by the fulfillment of the Presi-
dent’s commitment to complete the five-year doubling of the NIH budget, the FY
2005 budget provides $28.6 billion for NIH, an increase of $729 million or 2.7 per-
cent over 2004. Since 2001, the NIH budget has grown by $8.2 billion or 40 percent.
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The budget’s strong investment in new NIH grants illustrates the Administration’s
continued commitment to research. The budget includes 10,393 new grants, 258
more than last year and equal to the highest level ever awarded.

As NIH ushers in the next century of biomedical research, it is beginning to trans-
form our medical research capabilities, such as improving access to state-of-the-art
instrumentation and biomedical technologies; developing of specialized animal and
non-animal research models; and emphasizing “smart” network connected tech-
nologies, computer-aided drug design, gene and molecular therapy development, and
bioengineering approaches to decrease health care costs. In addition, the NIH budg-
et continues to support biodefense research by providing $1.74 billion to accelerate
clinical trials, target the development of new therapeutic and vaccine products for
agents of bioterrorism, and establish Regional Centers of Excellence in Biodefense
and Emerging Infectious Diseases.

National Science Foundation (NSF):

The 2005 budget provides $5.75 billion for NSF, a three percent increase over the
2004 enacted level. Since 2001 the NSF budget has increased by 30 percent.

The budget provides over $1 billion for NSF programs that emphasize the mathe-
matical and physical sciences, including mathematics, physics, chemistry, and as-
tronomy. These programs have increased by 31 percent since 2001.

NSF participates strongly in this Administration’s cross agency priority programs
in information- and nano-technology, climate science, and education. This budget
provides $761 million for NSF’s part in the National Information Technology R&D
initiative, focusing on long-term computer science research and applications; $210
million for climate change science; and $305 million for NSF’s lead role in the Na-
tional Nanotechnology Initiative, a 20 percent increase from the 2004 level.

Science and math education is strongly supported in this budget, with funds for
5,500 graduate research fellowships and traineeships, an increase of 1,800 since
2001. Annual stipends in these programs have increased to a projected $30,000,
compared with $18,000 in 2001.

Science infrastructure funding is provided to initiate construction for the National
Ecological Observation Network (NEON), the Scientific Ocean Drilling Vessel, and
a set of experiments in fundamental physics called “Rare Symmetry Violating Proc-
esses” (RSVP).

Department of Energy (DOE):

The 2005 budget provides $8.9 billion for R&D at DOE, a $1.1 billion (or 14 per-
cent) increase since 2001.

DOE has the lion’s share of the President’s Hydrogen Fuel Initiative to accelerate
the worldwide availability and affordability of hydrogen-powered fuel cell vehicles.
This Initiative is proposed at $228 million—a threefold increase over 2001. For the
first time it will include basic research investments in the DOE Office of Science
focused on understanding and controlling the chemical and physical interactions of
hydrogen with materials.

DOE will also continue its efforts to reduce the cost of renewable energy tech-
nologies, such as wind, solar, geothermal, and biomass at $375 million, a five per-
cent increase over current funding. The budget provides a three percent increase for
nuclear energy R&D, including $34 million for the Generation IV Nuclear Energy
Systems Initiative to develop next-generation nuclear reactor and fuel cycle tech-
nologies that are sustainable, proliferation-resistant, and economical.

Electricity transmission and distribution reliability R&D activities are funded at
$91 million, a 12 percent increase over 2004. These funds include $45 million for
high temperature superconductivity, $6 million for the new Gridworks program to
support research that will enable power lines to carry more power and better control
the flow of electricity to prevent blackouts, and $5 million for the Gridwise program
to improve the communications and control system for the electricity grid.

This budget provides $3.4 billion for the Office of Science, including funding to en-
sure its continuing leadership in physical science research and its unique research
in genomics, climate change, and supercomputing. The fifth and final nanoscience
research center will begin construction as part of the Office’s $211 million invest-
ment in the National Nanotechnology Initiative, 57 percent more than four years
ago.

Department of Commerce:

The 2005 budget provides over $1 billion for R&D at the Department of Com-
merce.

National Institute of Standards and Technology (NIST) “core” programs receive
$482 million for research and physical improvements at NIST’s measurement and
standards laboratories. This supports equipment for the Advanced Measurement
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Laboratory and overdue renovations of facilities. These “core” R&D programs are ex-
ceptionally high-leverage activities that foster commercialization of new technologies
through the development of measurement tools and methods, and the establishment
of industrial standards. In an era of global commerce, strong national standards
help to protect the interests of U.S. production by reducing artificial technical bar-
riers to trade. The Manufacturing Engineering Laboratory, whose role is to strength-
en manufacturing innovation, is funded at $30 million, 50 percent over 2001. I
would urge that Congress strongly support these key “competitiveness” R&D activi-
ties. Last month’s Congressional reduction of $22 million in these programs goes in
the wrong direction.

The 2005 budget again proposes to terminate the Advanced Technology Program
(ATP). The Administration believes firmly that other NIST research and develop-
ment programs are both necessary and more effective in supporting the funda-
mental scientific understanding and technological needs of U.S.-based businesses,
American workers, and the domestic economy.

For the National Oceanic and Atmospheric Administration (NOAA), the 2005
budget provides $350 million for ongoing research on climate, weather, air quality,
and ocean processes, 11 percent more than 2001. This funding level includes $19
million for NOAA to expand climate observing capabilities in support of the Admin-
istration’s recently released Climate Change Science Program (CCSP) Strategic
Plan.

National Aeronautics and Space Administration (NASA):

The President has committed the United States to a sustainable, affordable pro-
gram of human and robotic exploration of the solar system and beyond, including
a human return to the Moon that will ultimately enable future human exploration
of Mars and other destinations. This vision not only sets a course to the planets,
but also focuses technology development applicable to society on Earth.

To support this and other NASA missions, the budget requests $16.2 billion in FY
2005 and $87 billion over five years, an increase of $1 billion over the FY 2004 five-
year plan. NASA will reallocate $11 billion within this five-year amount toward new
exploration activities. Robotic trailblazers to the Moon will begin in 2008, followed
by a human return to the Moon no later than 2020. The pace of exploration will
be driven by available resources, technology readiness, and our ongoing experience.

The budget continues the growth in space science with a request for $4.1 billion
in FY 2005, an increase of $1.5 billion, or over 50 percent, since 2001. This budget
supports the next generation of space observatories that will be used to better un-
derstand the origin, structure, and evolution of the universe. The budget also initi-
ates new exploration missions to Mars.

The 2005 budget supports a variety of key research and technology initiatives to
enable the space exploration vision. These initiatives include refocusing U.S. re-
search on the International Space Station to emphasize understanding and coun-
tering the impact of long-duration space flight on human physiology. In addition,
the agency will pursue optical communications for increased data rates throughout
the solar system, space nuclear power to enable high-power science instruments, ad-
vanced in-space propulsion technologies, and systems that enable robots and hu-
mans to work together in space.

Although exploration will become NASA’s primary focus, the agency will not for-
sake its important work in improving the Nation’s aviation system, in education, in
Earth science, and in fundamental space science.

Department of Transportation (DOT):

The budget provides $659 million for science at DOT, an increase of $53 million
(nine percent) over 2004, distributed as follows:

The Federal Highway Administration receives $429 million to support research,
technology and education to improve the quality and safety of the Nation’s highway
transportation infrastructure with initiatives such as increasing the quality and lon-
gevity of roadways, identifying safety improvements and promoting congestion miti-
gation efforts.

The Federal Aviation Administration receives $117 million to continue critical
safety and capacity research with initiatives such as the Joint Planning and Devel-
opment Office’s planning and development of the next generation air transportation
system.

The National Highway Traffic Safety Administration receives $103 million for
R&D in crash worthiness, crash avoidance, and data analysis to help reduce high-
way fatalities and injuries.



36

Department of Homeland Security (DHS):

Research and development funding within DHS continues to be a priority with
$1.2 billion in FY 2005, an increase of 15 percent over FY 2004 enacted. R&D is
focused on countering chemical, biological, radiological, nuclear, and other cata-
strophic threats.

In 2005, the Administration will launch a biosurveillance initiative that includes
$274 million for integrated monitoring of human health, food, agriculture and the
environment. This plan includes $118 million for the expansion of the BioWatch pro-
gram and $11 million to enable the Department of Homeland Security to integrate
widely collected biosurveillance data in real-time.

The budget includes $60 million to continue research and development of counter-
measures to protect commercial aircraft against man portable air defense systems
(MANPADS).

The President’s budget also funds the Homeland Security Scholars and Fellows
Program that provides scholarships to students pursuing scientific studies in home-
land security, and the Homeland Security Centers of Excellence (HS—Centers) pro-
gram, a coordinated university-based system to enhance the Nation’s homeland se-
curity.

PRIORITY INITIATIVES

The 2005 budget highlights high priority inter-agency initiatives described briefly
below. These initiatives are coordinated through the National Science and Tech-
nology Council (NSTC) for which my office has responsibility for day-to-day oper-
ations. The Council prepares research and development strategies that cross agency
boundaries to form a consolidated and coordinated investment package.

Innovation—The FY 2005 budget calls for research and development investments
to promote technological innovation in high-priority areas including nanotechnology,
information technology and manufacturing; the creation of incentives for increased
private sector R&D funding; and stronger intellectual property protections. These
investments will stimulate innovation and enhance U.S. competitiveness.

» Nanotechnology. The President’s budget includes $1 billion in funding to in-
crease understanding, and develop applications based upon, the unique prop-
erties of matter at the nanoscale—that is, at the level of clusters of atoms
and molecules. Funding for nanotechnology R&D has more than doubled since
2001.

¢ Networking and Information Technology. Since 2001, funding for networking
and information technology R&D has increased by 14 percent to over $2 bil-
lion, and the R&D funded by this effort has laid the foundation for many of
the technological innovations that have driven this sector forward. The Presi-
dent’s FY 2005 budget sustains this significant investment.

¢ Manufacturing Technology. The President’s budget requests increased funding
for a number of programs that strengthen manufacturing innovation, includ-
ing those within the National Science Foundation’s Design, Manufacture and
Industrial Innovation Division—up 27 percent since 2001 to $66 million—and
the Manufacturing Engineering Laboratory at the National Institute of
Standards and Technology (NIST)—up 50 percent since 2001 to $30 million.
The FY 2005 budget sustains funding for the Manufacturing Extension Part-
nership at the 2004 level and proposes to implement reforms to improve the
efficiency and effectiveness of the program.

Hydrogen Fuel Initiative—The Hydrogen Fuel Initiative (HFI), announced in the
President’s 2003 State of the Union address, seeks to help industry develop practical
and cost-effective approaches using hydrogen to power automobiles. HFI focuses on
technologies for the production, storage, and delivery of hydrogen, and on the en-
hancement of fuel cells that promise unusually efficient and clean sources of power.
The 2005 budget for HFI is $228 million, 43 percent larger than the amount just
enacted for FY 2004.

The 2005 budget expands fundamental research related to hydrogen fuel tech-
nology within the Department of Energy (DOE) Office of Science. Basic research is
necessary for improved technologies for hydrogen production, storage, and conver-
sion.

HFT supports research on hydrogen production from renewable energy, coal, nu-
clear energy, and biomass, safe and effective hydrogen storage systems, and afford-
able hydrogen fuel cells for consumer automobiles. The Initiative has spurred in-
creased hydrogen technology development efforts among private-sector, state, and
international stakeholders.
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Physical Sciences and Engineering—Research in the physical sciences and engi-
neering is an essential component of space exploration, nanotechnology, networking
and information technologies, biomedical applications, and defense technologies. The
President’s 2005 budget strengthens the Nation’s investment in the physical
sciences and engineering by making significant investments in these, and other, pri-
ority areas.

e National Science Foundation (NSF). The President’s budget provides $1.1 bil-
lion for the Mathematical and Physical Sciences, and proposes significant in-
creases for the priority areas of nanotechnology (up 20 percent to $305 mil-
lion) and cyberinfrastructure (up 12 percent to $399 million).

e Department of Energy (DOE). The budget provides $3.4 billion for DOE’s Of-
fice of Science, a $52 million decrease from FY 2004 enacted. Excluding Con-
gressionally directed projects for 2004 that are not proposed for 2005, the Of-
fice of Science budget would increase by $88 million (+2.6 percent). The budg-
et includes increases in priority areas such as nanotechnology (up four per-
cent to $211 million), targeted hydrogen and fuel cell research (+$21 million),
national scientific user facility operations (+$46 million), and initial funding
for the development of an x-ray laser light source that will open entirely new
realms of discovery in materials, chemistry, and biology.

» Department of Commerce (DOC). The President’s budget includes $53 million
in nanometrology research at NIST.

Homeland Security—Research and development (R&D) funding for homeland se-
curity continues to be a priority with an estimated $3.6 billion in FY 2005, tripling
the resources dedicated in FY 2002, the first budget following the terrorist attacks
of September 11, 2001. Research and development is focused on countering chem-
icall, 3iological, radiological, nuclear, and other catastrophic threats. Priority areas
include:

* $2.5 billion over three years for Project BioShield, an initiative that encour-
ages the development and procurement of next-generation medical counter-
measures against WMD agents.

» $568 million to improve food and agriculture defense through R&D in the U.S.
Department of Agriculture, the Department of Health and Human Services
and the Department of Homeland Security.

* $23 million for R&D in EPA for enhanced methods for detecting biological
and chemical agents intentionally introduced in drinking water and waste
water systems and methods for safe disposal of waste materials resulting
from cleanups.

* $340 million in the Department of Defense, for R&D to address terrorist and
other unconventional threats. Systems and technologies under development to
address defense against chemical or biological agents include: improved detec-
tors of chemical and biological threats; troop protective gear for use under
chemical and biological attack that is both more effective and more com-
fortable; and vaccines to protect against biological agents.

MANAGING THE FEDERAL RESEARCH BUDGET

R&D is critically important for keeping our nation economically competitive, and
it will help solve the challenges we face in health, defense, energy, and the environ-
ment. As a result, and consistent with the Government Performance and Results
Act, every federal R&D dollar must be invested as effectively as possible.

As directed by the President’s Management Agenda, the R&D Investment Criteria
were first applied in 2001 to selected R&D programs at DOE. Through the lessons
learned from that DOE pilot program, the criteria were subsequently broadened in
scope to cover other types of R&D programs at DOE and other agencies. To accom-
modate the wide range of R&D activities, a new framework was developed for the
criteria to address three fundamental aspects of R&D:

¢ Relevance—Programs must be able to articulate why they are important, rel-
evant, and appropriate for federal investment;

¢ Quality—Programs must justify how funds will be allocated to ensure quality;
and

¢ Performance—Programs must be able to monitor and document how well the
investments are performing.

In addition, R&D projects and programs relevant to industry are expected to meet
criteria to determine the appropriateness of the public investment, enable compari-
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sons of proposed and demonstrated benefits, and provide meaningful decision points
for completing or transitioning the activity to the private sector.

OSTP and OMB are continuing to assess the strengths and weaknesses of R&D
programs across the Federal Government in order to identify and apply good R&D
management practices throughout the government.

CONCLUSION

Mr. Chairman and Members of the Committee, I believe this is a good budget for
science and technology. This Administration is committed to strong science and
technology as a foundation for national security and economic strength. I would be
pleased to respond to questions.

BIOGRAPHY FOR JOHN H. MARBURGER III

John H. Marburger III, Science Adviser to the President and Director of the Office
of Science and Technology Policy, was born on Staten Island, N.Y., grew up in Mary-
land near Washington, D.C., and attended Princeton University (B.A., Physics 1962)
and Stanford University (Ph.D., Applied Physics 1967). Before his appointment in
the Executive Office of the President, he served as Director of Brookhaven National
Laboratory from 1998, and as the third President of the State University of New
York at Stony Brook (1980-1994). He came to Long Island in 1980 from the Univer-
sity of Southern California where he had been a Professor of Physics and Electrical
Engineering, serving as Physics Department Chairman and Dean of the College of
Letters, Arts and Sciences in the 1970’s. In the fall of 1994 he returned to the fac-
ulty at Stony Brook, teaching and doing research in optical science as a University
Professor. Three years later he became President of Brookhaven Science Associates,
a partnership between the university and Battelle Memorial Institute that competed
for and won the contract to operate Brookhaven National Laboratory.

While at the University of Southern California, Marburger contributed to the rap-
idly growing field of nonlinear optics, a subject created by the invention of the laser
in 1960. He developed theory for various laser phenomena and was a co-founder of
the University of Southern California’s Center for Laser Studies. His teaching ac-
tivities included “Frontiers of Electronics,” a series of educational programs on CBS
television.

Marburger’s presidency at Stony Brook coincided with the opening and growth of
University Hospital and the development of the biological sciences as a major
strength of the university. During the 1980’s federally sponsored scientific research
at Stony Brook grew to exceed that of any other public university in the north-
eastern United States.

During his presidency, Marburger served on numerous boards and committees, in-
cluding chairmanship of the governor’s commission on the Shoreham Nuclear Power
facility, and chairmanship of the 80 campus “Universities Research Association”
which operates Fermi National Accelerator Laboratory near Chicago. He served as
a trustee of Princeton University and many other organizations. He also chaired the
highly successful 1991/92 Long Island United Way campaign.

As a public spirited scientist-administrator, Marburger has served local, State and
Federal Governments in a variety of capacities. He is credited with bringing an
open, reasoned approach to contentious issues where science intersects with the
needs and concerns of society. His strong leadership of Brookhaven National Lab-
oratory following a series of environmental and management crises is widely ac-
knowledged to have won back the confidence and support of the community while
preserving the Laboratory’s record of outstanding science.

Chairman BOEHLERT. Thank you very much, Dr. Marburger. And
I want to thank you publicly, not just because you are a New York-
er, but for your invaluable service. And it is refreshing to see you,
as the Science Advisor to the President, in the deliberations when
OMB makes some of the difficult decisions it makes. And so I want
to thank you for what you have done.

Dr. Colwell.

STATEMENT OF DR. RITA R. COLWELL, DIRECTOR, NATIONAL
SCIENCE FOUNDATION

Dr. CoLwELL. Mr. Chairman and Ranking Member Gordon,
Members of the Committee, I am very pleased to appear before you
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today. It has been an honor to serve as the NSF Director, and espe-
cially to work with you, Mr. Chairman, and with this committee.
I will assume the Chairmanship of Canon USA Life Sciences sub-
sidiary to develop genomic diagnostics, and I will also serve as dis-
tinguished University of Maryland professor and jointly at the
Johns Hopkins University School of Public Health to focus on glob-
al infectious diseases, safe water, and human health. So I am going
to be pretty busy once I leave NSF.

Let me speak now to the National Science Foundation’s commit-
ment to the science and engineering enterprise. It comes from a
very strong conviction that knowledge is the most powerful force
for progress. NSF works hard to open new frontiers in research and
education, and we keep our eye on the biggest prize, which is eco-
nomic and social prosperity, and very importantly, security bene-
fiting all citizens.

The most powerful mechanism for keeping our nation prosperous
and secure is keeping it at the forefront of learning and discovery.
That is NSF’s business, to advance fundamental research in science
and engineering, to educate and train scientists and engineers, and
to provide the tools to accomplish both of these objectives.

So first, the big picture. This year, the National Science Founda-
tion is requesting $5.745 billion. That is an increase of $167 mil-
lion, or three percent more than last year. In spite of the signifi-
cant challenges that are facing our nation in security, defense, and
the economy, NSF is, relatively speaking, doing well. An increase
of three percent when many agencies are looking at budget cuts is,
I think, a vote of confidence in the Foundation’s working toward
two of the Nation’s goals.

NSF has been growing surely and steadily. Our investments this
year will continue us on the right path. We are grateful for the
leadership and the vision of this committee, and we believe that
will help keep us moving in the right direction.

Now, having said that, in a year of very tight budgets, we had
to set priorities. We had to make informed, but very tough choices.
And that is never an easy job, and it is particularly difficult when
the opportunities to make productive investments are as plentiful
as they are today in research and education. The largest dollar in-
crease is in the Research and Related Activities account: $201 mil-
lion, that is five percent above the fiscal year 2004 level. The larg-
est decrease is in the budget for the Education and Human Re-
sources directorate, with the major share of the decrease due to the
consolidation of the Math and Science Partnership with the De-
partment of Education.

Nevertheless, we are increasing investments in people, science
and engineering students, researchers, as well as public under-
standing and diversity participation in science and engineering
throughout all of the directorates as part of our strategy for hori-
zontal and vertical integration of all of our programs.

I am going to begin with our investment in organizational excel-
lence. This is NSF’s single greatest need for the coming year. In
fiscal year 2005, we are requesting an increased investment of $76
million to ensure that we continue to make the productive invest-
ments wisely and efficiently and to perform even better in the fu-
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ture and to remain the best managed agency in the entire Federal
Government.

A number of considerations have elevated the organizational ex-
cellence portfolio in our budget. Let me point out that, for 20 years,
NSF’s staffing has remained level as the total budget and the
workload increased significantly. And the work has become more
complex. This investment will streamline and update NSF oper-
ations and management by allowing us to address the mounting
workplace pressure, and it will allow us to add new skills to the
workforce, and it will improve the quality and responsiveness for
our customers.

Today’s science and engineering challenges are more complex. In-
creasingly, they involve multi-investigation research as well as a
strong emphasis on interdisciplinary research. So increasing award
size and duration across the board remains one of NSF’s top long-
term priorities. We will make some additional progress in fiscal
year 2005 with an increase in the average annual award. This will
bring the total increase from $90,000 to $142,000 since 1998, an in-
crease of 58 percent.

Our ability to attract the Nation’s best talent has been facilitated
by increasing the level of graduate stipends. This has gone from a
base of $15,000 in 1999 to $30,000 today, and I thank you, all of
you, for your support in achieving that goal. In fiscal year 2005, we
will increase the number of fellowships from 5,000 to 5,500 for the
NSF flagship Graduate Education programs, which, I might add,
require U.S. citizenship.

NSF’s five focused priority areas are also slated to receive more
than $537 million in 2005. As the lead agency in the Administra-
tion’s National Nanotechnology Initiative, support for Nanoscale
Science and Engineering will increase by 20 percent to $305 mil-
lion. Support for Biocomplexity in the Environment and the Mathe-
matical Sciences will continue at the 2004 levels.

The Human and Social Dynamics priority area will provide $23
million to investigate the impacts of change on our lives and on the
stability of our institutions, with a special emphasis on the way
people make decisions and how they take risks. The budget in-
cludes $20 million to start NSF’s Workforce for the 21st Century
priority. This is critical, because it focuses on U.S. citizens and
broadening participation.

Researchers need access to cutting-edge tools to tackle today’s
complex and radically different research. The fiscal year 2005 in-
vestment in tools is $1.5 billion. It is an increase of $104 million.
It continues an accelerated program to revitalize and to upgrade
the Nation’s aging research infrastructure through investments in
cutting-edge tools of every kind. Nearly $400 million of that invest-
ment in tools will support the expansion of a state-of-the-art
cyberinfrastructure, and I know this is something, Mr. Chairman,
you believe in very strongly.

So, Mr. Chairman, I conclude my remarks by emphasizing, once
again, how carefully and diligently we work together at NSF to
identify clear priorities in a time of very tight budgets, and we
made tough choices. We are confident that the NSF’s fiscal year
2005 investments will have long-term benefits for the entire science
and engineering community and will contribute to the security and
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the prosperity for our nation. And that is precisely why I have no
doubt that NSF’s budget merits the attention and the support that
your NSF Authorization Act gave us.

Mr. Chairman, I would be happy to answer any questions that
you may have.

[The prepared statement of Dr. Colwell follows:]

PREPARED STATEMENT OF RITA R. COLWELL

Chairman Boehlert, Ranking Member Gordon, Members of the Committee, I am
pleased to appear before you today. For more than fifty years, the National Science
Foundation (NSF) has been a strong steward of America’s science and engineering
enterprise. Although NSF represents roughly three percent of the total federal budg-
et for research and development, it accounts for one-fifth of all federal support for
basic academic research and 40 percent of support for basic research at academic
institutions, outside of the life sciences. Despite its small size, NSF has an extraor-
dinary impact on scientific and engineering knowledge and capacity.

During NSF’s five decades of leadership, ground-breaking advances in knowledge
have helped reshape society and enabled the United States to become the most pro-
ductive nation in history. The returns on NSF’s strategic investments in science, en-
gineering, and mathematics research and education have been enormous. Much of
the sustained economic prosperity America has enjoyed over the past decade is the
result of technological innovation—innovation made possible, in large part, by NSF
support for fundamental research and education.

In our 21st century world, knowledge is the currency of everyday life, and at the
National Science Foundation we are in the knowledge business. Our investments
are aimed at the frontiers of science and engineering, where advances in funda-
mental knowledge drive innovation, progress, and productivity.

Our commitment to the science and engineering enterprise comes from an abiding
belief that knowledge is a powerful force for progress. As we work to open new fron-
tiers in research and education, we have our eye on the main prize—economic and
social prosperity that can improve the quality of life for all.

The surest way to keep our nation prosperous and secure is to keep it at the fore-
front of learning and discovery. That is NSF’s business—to educate and train sci-
entists and engineers, advance fundamental research and engineering, and provide
the tools to accomplish both. The NSF FY 2005 budget request aims to do that, and
I am pleased to present it to you today.

T'll begin with the big picture. This year the National Science Foundation is re-
questing $5.745 billion dollars. That’s an increase of $167 million, or three percent
more than in the FY 2004 enacted level.

In light of the significant challenges that face the Nation—in security, defense,
and the economy—NSF has, relatively speaking, fared well. We are pleased to be
able to anticipate an increase of three percent when many agencies are looking at
budget cuts. This is certainly a vote of confidence in the National Science Founda-
tion’s stewardship of these very important components of the Nation’s goals. Let me
put the three percent increase in context.

NSF has been growing—surely and steadily. Our investments this year will con-
tinue us on the right path, and with the leadership and vision of this committee,
the NSF Authorization Act will keep us moving in the right direction in the years
to come.

Nonetheless, in a year of very tight budgets, we have had to set priorities and
make informed choices in a sea of opportunity and constraint. That is never an easy
job, but it is particularly difficult when opportunities to make productive invest-
ments are as plentiful as they are today in research and education.

The NSF FY 2005 Budget Request addresses these opportunities and challenges
through an integrated portfolio of investments in People, Ideas, Tools, and Organi-
zational Excellence. The NSF budget identifies what we see as NSF’s most pressing
needs during the coming year:

¢ Strengthen NSF management to maximize effectiveness and performance. The
FY 2005 Request assigns highest priority to strengthening management of
the investment process and operations. The budget request includes an in-
crease of over $20 million to strengthen the NSF workforce and additional in-
vestments of over $50 million to enhance information technology infrastruc-
ture, promote leading-edge approaches to e-Government, and ensure adequate
safety and security for all of NSF’s information technology and physical re-
sources. It’s a sizable increase, especially in a constrained environment, but
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it’s really the minimum needed to keep pace with our growing workload and
expanding responsibilities.

¢ Improve the productivity of researchers and expand opportunities for students.
Boosting the overall productivity of the Nation’s science and engineering en-
terprise requires increasing average award size and duration. The recent sur-
vey of NSF-funded principal investigators provides convincing evidence that
an increase in award size will allow researchers to draw more students into
the research process, and increasing award duration will foster a more stable
and productive environment for learning and discovery. The level proposed for
FY 2005 represents a 58 percent increase over the past seven years in aver-
age annual award size.

¢ Strengthen the Nation’s performance with world-class instruments and facili-
ties. In an era of fast-paced discovery and technological change, researchers
need access to cutting-edge tools to pursue increasingly complex avenues of
research. NSF investments not only provide these tools, but also develop and
creatively design the tools critical to 21st Century research and education.
Consistent with the recent recommendations of the National Science Board,
investment in infrastructure of all types (Tools) rises to $1.47 billion, rep-
resenting 26 percent of the FY 2005 Budget Request.

Targeted investments under each of NSF’s four strategic goals will promote these
objectives and advance the progress of science and engineering.

NSF Strategic Goals: People, Ideas, Tools and Organizational Excellence

The National Science Foundation supports discovery, learning and innovation at
the frontiers of science and engineering, where risks and rewards are high, and
where benefits to society are most promising. NSF encourages increased and effec-
tive collaboration across disciplines and promotes partnerships among academe, in-
dustry and government to ensure that new knowledge moves rapidly and smoothly
throughout the public and private sectors.

NSF’s investment strategy establishes a clear path of progress for achieving four
complementary strategic goals: People, Ideas, Tools and Organizational Excellence.
“People, Ideas and Tools” is simple shorthand for a sophisticated system that inte-
grates education, research, and cutting-edge infrastructure to create world-class dis-
covery, learning and innovation in science and engineering. Organizational Excel-
lence (OE)—a new NSF strategic goal on a par with the other three—integrates
what NSF accomplishes through People, Ideas and Tools with business practices
that ensure efficient operations, productive investments and real returns to the
American people.

People. The rapid transformations that new knowledge and technology continu-
ously trigger in our contemporary world make investments in people and learning
a continuing focus for NSF. In our knowledge-based economy and society, we need
not only scientists and engineers, but also a national workforce with strong skills
in science, engineering and mathematics. Yet many of today’s students leave sec-
ondary school without these skills. Fewer young Americans choose to pursue careers
in science and engineering at the university level. Of those that do, fewer than half
graduate with science or engineering degrees. The FY 2005 Request provides $1.065
billion for programs that will address these challenges.

To capture the young talent so vital for the next generation of discovery, we will
increase the number of fellowships from 5,000 to 5,500 for NSF’s flagship graduate
education programs: the Integrative Graduate Education and Research Traineeships
(IGERT), Graduate Research Fellowships (GRF), and Graduate Teaching Fellows in
K-12 Education (GK-12).

Ideas. New knowledge is the lifeblood of the science and engineering enterprise.
Investments in Ideas are aimed at the frontiers of science and engineering. They
build the intellectual capital and fundamental knowledge that drive technological
innovation, spur economic growth and increase national security. They also seek an-
swers to the most fundamental questions about the origin and nature of the uni-
verse, the planet and humankind. Investments totaling $2.85 billion in FY 2005 will
support the best new ideas generated by the science and engineering community.

Increasing grant size and duration is a fundamental, long-term investment pri-
ority for NSF. Larger research grants of longer duration will boost the overall pro-
ductivity of researchers by freeing them to take more risks and focus on more com-
plex research goals with longer time horizons. More flexible timetables will also pro-
vide researchers with opportunities to provide expanded education and research ex-
periences to students. Investments in FY 2005 bring NSF average annual research
grant award size to approximately $142,000, an increase of $3,000 over FY 2004—
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a 58 percent increase since 1998. Average annual award duration will continue at
approximately 3.0 years.

Tools. The FY 2005 request for Tools totals $1.47 billion, an increase of $104 mil-
lion over the FY 2004 Estimate. The increase continues an accelerated program to
revitalize and upgrade the Nation’s aging infrastructure through broadly distributed
investments in instruments and tools. Progress in research and education frequently
depends upon the development and use of tools that expand experimental and obser-
vational limits. Researchers need access to cutting-edge tools to tackle today’s com-
plex and radically different avenues of research, and students who are not trained
in their use are at a disadvantage in today’s technology-intensive workplace.

Organizational Excellence (OE). With activities that involve over 200,000 sci-
entists, engineers, educators and students and with over 40,000 proposals to process
each year, NSF relies on efficient operations and state-of-the-art business practices
to provide quality services and responsible monitoring and stewardship of the agen-
cy’s investments. NSF’s Request includes $363.05 million to support Organizational
Excellence (OE). This represents an increase in the share of the total NSF budget
for OE from five percent in FY 2004 to six percent in FY 2005.

A number of considerations have elevated the Organizational Excellence portfolio
in NSF’s FY 2005 Request. For twenty years NSF staffing has remained level as
the total budget and workload increased significantly, and the work has become
more complex. Proposals increasingly involve large, multidisciplinary and inter-
disciplinary projects and require sophisticated monitoring and evaluation. NSF is
also committed to maintaining its traditional high standards for stewardship, inno-
vation and customer service. Key priorities for FY 2005 include award monitoring
and oversight, human capital management and IT system improvements necessary
for leadership in e-Government, security upgrades and world-class customer service.

It is central to NSF’s mission to provide effective stewardship of public funds, to
realize maximum benefits at minimum cost and to ensure public trust in the quality
of the process. The FY 2005 investment in Organizational Excellence will streamline
and update NSF operations and management by enhancing cutting edge business
processes and tools. It will also fund the addition of 25 new permanent employees
to address mounting workplace pressure, add new skills to the workforce and im-
prove the quality and responsiveness of customer service.

Of course, People, Ideas, Tools, and Organizational Excellence work together to
give us the best returns in discovery, learning and innovation.

Priority Areas

Before providing a few highlights of the budget, let me stress that the priority-
setting process at NSF results from continual consultation with the research com-
munity. New programs are added or enhanced only after seeking the combined ex-
pertise and experience of the science and engineering community, NSF management
and staff, and the National Science Board.

Programs are initiated or enlarged based on considerations of their intellectual
merit, broader impacts of the research, the importance to science and engineering,
balance across fields and disciplines, and synergy with research in other agencies
and nations. NSF coordinates its research with our sister research agencies both in-
formally—by program officers being actively informed of other agencies’ programs—
and formally, through interagency agreements that spell out the various agency
roles in research activities. Moreover, through our Committee of Visitors process
there is continuous evaluation and feedback of information about how NSF pro-
grams are performing.

Producing the finest scientists and engineers in the world and encouraging new
ideas to strengthen U.S. leadership across the frontiers of discovery are NSF’s prin-
cipal goals. NSF puts its money where it counts—94 percent of our budget goes di-
rectly to the research and education that keep our knowledge base strong, our econ-
omy humming and the benefits to society flowing.

Our nation’s science and engineering workforce is the most productive in the
world. To keep it that way, we have to attract more of the most promising students
to graduate-level studies in science and engineering.

Since our founding in 1950, NSF has supported 39,000 fellows. We will increase
Fellowships from 5,000 to 5,500 for NSF’s prestigious graduate education programs:
the Integrative Graduate Education and Research Traineeships (IGERT), Graduate
%Is{earc)h Fellowships (GRF), and Graduate Teaching Fellows in K-12 Education

~12).

Our ability to attract the Nation’s best talent has been facilitated by increasing
the level of graduate stipends from a base of $15,000 in 1999 to $30,000 in FY 2004.
Stipend levels will remain at the $30,000 level in FY 2005.
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Today’s science and engineering challenges are more complex. Increasingly, they
involve multi-investigator research, as well as a strong emphasis on interdiscipli-
nary research. So, increasing award size and duration-across the board-remains one
of NSF’s top long-term priorities. We will make additional progress in FY 2005 with
an increase of $3,000 in average annual award. That brings the total increase to
58 percent since 1998.

Opportunities to advance knowledge have never been greater than they are today.
NSF invests in emerging areas of research that hold exceptional potential to
strengthen U.S. world leadership in areas of global economic and social importance.
This year, we are requesting funding for five priority areas with very promising re-
search horizons: biocomplexity, nanoscale science and engineering, mathematical
sciences, human and social dynamics, and the 21st century workforce.

Biocomplexity in the Environment explores the complex interactions among orga-
nisms and their environments at all scales, and through space and time. This funda-
mental research on the links between ecology, diversity, the evolution of biological
systems, and many other factors will help us better understand and, in time, predict
environmental change. In FY 2005, Biocomplexity in the Environment will empha-
size research on aquatic systems.

The Human and Social Dynamics priority area will explore a wide range of topics.
These include individual decision-making and risk, the dynamics of human behav-
ior, and global agents of change—from democratization, to globalization, to war.
Support will also be provided for methodological capabilities in spatial social science
and for instrumentation and data resources infrastructure.

Mathematics is the language of science, and is a powerful tool of discovery. The
Mathematical Sciences priority areas will focus on fundamental research in the
mathematical and statistical sciences, interdisciplinary research connecting math
with other fields of science and engineering, and targeted investments in training.

NSF’s investment in Nanoscale Science and Engineering targets the fundamental
research that underlies nanotechnology—which very likely will be the next “trans-
formational” technology.

Investments in this priority area will emphasize research on nanoscale structures
and phenomena, and quantum control. NSF is the lead agency for the government-
wide National Nanotechnology Initiative (NNI). NSF is requesting $305 million, an
increase of nearly $52 million or 20 percent. This is by far NSK’s largest priority
area investment.

To operate in an increasingly complex world, we have to produce a general work-
force that is scientifically and technologically capable, and a science and engineering
workforce that is world class by any measure.

The FY 2005 request provides $20 million to initiate the Workforce for the 21st
Century priority area. This investment will support innovations to integrate NSF’s
investments in education at all levels, from K-12 through postdoctoral, as well as
attract more U.S. students to science and engineering fields and broaden participa-
tion.

Budget Highlights

Every year it becomes more difficult to choose only a few NSF activities to high-
light in the budget presentation. But they are all genuinely significant, and I want
to make brief comments about each.

In FY 2005, NSF will make significant investments in our diverse Centers Pro-
grams. Centers bring people, ideas, and tools together on scales that are large
enough to have a significant impact on important science and engineering chal-
lenges. They provide opportunities to integrate research and education, and to pur-
sue innovative and risky research. An important goal beyond research results is de-
veloping leadership in the vision, strategy, and management of the research and
education enterprise. The total investment for NSF’s Centers Programs is $457 mil-
lion, an increase of $44 million in FY 2005. Here are some highlights of the Centers.

* $30 million will initiate a new cohort of six Science and Technology Centers.
A key feature of these centers is the development of partnerships linking in-
dustry, government, and the educational community to improve the transfer
of research results, and provide students a full set of boundary-crossing op-
portunities.

* $20.0 million will continue support for multidisciplinary, multi-institutional
Science of Learning Centers. These centers are intended to advance under-
standing of learning through research on the learning process, the context of
learning, and learning technologies. The Centers will strengthen the connec-
tions between science of learning research and educational and workforce de-
velopment.
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¢ The budget request provides for two new nanotechnology centers; two or three
centers that advance fundamental knowledge about Environmental Social and
Behavioral Science; three Information Technology Centers, and additional
funding for the NSF Long-Term Ecological Research network. An additional
$6 million will fund a number of mathematical and physical science centers,
including: Chemistry Centers, Materials Centers, Mathematical Sciences Re-
search Institutes, and Physics Frontiers Centers.

Today, discoveries emerge from around the world. It is essential that American
scientists and engineers have opportunities to engage with the world’s top research-
ers, to lead major international collaborations, and to have access to the best re-
search facilities throughout the world and across all the frontiers of science and en-
gineering. The FY 2005 budget to carry out these activities through NSF’s Office
of International Science and Engineering is $34 million, an increase of $6 million,
or 21 percent over the FY 2004 estimate.

Finally, NSF will initiate an Innovation Fund at $5 million. The Fund provides
an opportunity for the Foundation to respond quickly to rapidly emerging activities
at the frontiers of learning and discovery.

Tools—Opening Up New Vistas

Researchers need access to cutting-edge tools to tackle today’s complex and radi-
cally different research tasks. If students are not trained in their use, they will be
at a disadvantage in today’s technology-intensive workplace. The FY 2005 invest-
ment in Tools totals one and a half billion dollars, an increase of $104 million. This
continues an accelerated program to revitalize and upgrade the Nation’s aging re-
search infrastructure through investments in cutting-edge tools of every kind.

Nearly $400 million of the FY 2005 investment supports the expansion of state-
of-the-art cyberinfrastructure. Our new information and communication technologies
have transformed the way we do science and engineering. Providing access to mod-
erate-cost computation, storage, analysis, visualization and communication for every
researcher will make that work more productive and broaden research perspectives
throughout the science and engineering community.

In FY 2005, there are three continuing and three new projects funded by the pro-
posed $213 million investment in Major Research Equipment and Facilities Con-
struction.

NEON, the National Ecological Observatory Network, is a continental scale re-
search instrument with geographically distributed infrastructure, linked by state-of-
the-art networking and communications technology. NEON will facilitate studies
that can help us address major environmental challenges and improve our ability
to predict environmental change. Funding for NEON planning activities is included
in the FY 2004 estimate.

The Scientific Ocean Drilling Vessel is a state-of-the-art drill ship that will be
used by the Integrated Ocean Drilling Program (IODP), an international collabora-
tion. Cores of sediment and rock collected from the ocean floor will enhance studies
of the geologic processes that modify our planet. Investigators will explore the his-
tory of those changes in oceans and climate, and the extent and depth of the plan-
et’s biosphere.

The Rare Symmetry Violating Processes (RSVP) includes two highly sensitive ex-
periments to study fundamental symmetries of nature. RSVP will search for the
particles or processes that explain the predominance of matter that makes up the
observable universe. It will focus on questions ranging from the origins of our phys-
ical world to the nature of dark matter.

NSF plans to invest in major research equipment and facilities construction
projects over the next several years. We expect to start funding for two additional
projects; Ocean Observatories and an Alaska Regional Research Vessel in FY 2006.

In making these critical investments, NSF continues to put a very strong empha-
sis on effective and efficient management. We are proud of our track record.

Conclusion

Mr. Chairman, the budget highlights I've just presented don’t even begin to por-
tray the variety and richness of the NSF portfolio. We support research programs
to enhance homeland security. This includes the Ecology of Infectious Diseases pro-
gram, jointly funded with NIH, and the Microbial Genome Sequencing program,
jointly funded with the Department of Agriculture. NSF participates on the Na-
tional Interagency Genome Sequencing Coordinating Committee, where our pro-
grams have attracted a great deal of interest from the intelligence community, and
have been touted as the best. The Critical Infrastructure Protection program, and
cyber security research and education round out our important contributions to en-
hancing homeland security.
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Additionally, as part of the Administration’s Climate Change Research Initiative,
NSF supports research to reduce uncertainty related to climate variability and
change, with the objective of facilitating decision making and informing the policy
process.

Let me conclude my remarks by emphasizing once again how carefully and dili-
gently we worked together at NSF to identify clear priorities in a time of tight budg-
ets. We are confident that NSF’s FY 2005 investments will have long-term benefits
for the entire science and engineering community, and contribute to security and
prosperity for all. That is precisely why I have no doubts that NSF’s budget merits
the attention and support that your NSF Authorization Act gave us.

Mr. Chairman and Members of the Committee, I hope that this brief overview
conveys to you the extent of NSF’s commitment to advancing science and technology
in the national interest.

I ask not only for your support for our FY 2005 budget request, but also want
you to know how much I appreciate the long-standing bipartisan support of the com-
mittee for NSF. Mr. Chairman, I would ask to include a copy of NSF’s budget sum-
mary as part of my testimony, and would be happy to answer any questions that
you have.

BIOGRAPHY FOR RITA R0OsSI COLWELL

Dr. Rita R. Colwell became the 11th Director of the National Science Foundation
on August 4, 1998. Since taking office, Dr. Colwell has spearheaded the agency’s
emphases in K-12 science and mathematics education, graduate science and engi-
neering education/training and the increased participation of women and minorities
in science and engineering.

Her policy approach has enabled the agency to strengthen its core activities, as
well as establish major initiatives, including Nanotechnology, Biocomplexity, Infor-
mation Technology, Social, Behavioral and Economic Sciences and the 21st Century
Workforce. In her capacity as NSF Director, she serves as Co-chair of the Com-
mittee on Science of the National Science and Technology Council.

Before coming to NSF, Dr. Colwell was President of the University of Maryland
Biotechnology Institute, 1991-1998, and she remains Professor of Microbiology and
Biotechnology (on leave) at the University Maryland. She was also a member of the
National Science Board (NSF’s governing body) from 1984 to 1990.

Dr. Colwell has held many advisory positions in the U.S. Government, non-profit
science policy organizations, and private foundations, as well as in the international
scientific research community. She is a nationally respected scientist and educator,
and has authored or co-authored 16 books and more than 600 scientific publications.
She produced the award-winning film, Invisible Seas, and has served on editorial
boards of numerous scientific journals.

She is the recipient of numerous awards, including the Medal of Distinction from
Columbia University, the Gold Medal of Charles University, Prague, and the Uni-
versity of California, Los Angeles, and the Alumna Summa Laude Dignata from the
University of Washington, Seattle.

Dr. Colwell has also been awarded 35 honorary degrees from institutions of higher
education, including her Alma Mater, Purdue University. Dr. Colwell is an honorary
member of the microbiological societies of the UK, France, Israel, Bangladesh, and
the U.S. and has held several honorary professorships, including the University of
Queensland, Australia. A geological site in Antarctica, Colwell Massif, has been
named in recognition of her work in the polar regions.

Dr. Colwell has previously served as Chairman of the Board of Governors of the
American Academy of Microbiology and also as President of the American Associa-
tion for the Advancement of Science, the American Society for Microbiology, the
Sigma Xi National Science Honorary Society, and the International Union of Micro-
biological Societies. Dr. Colwell is a member of the American Academy of Arts and
Sciences, the American Philosophical Society, and the National Academy of
Sciences.

Born in Beverly, Massachusetts, Dr. Colwell holds a B.S. in Bacteriology and an
M.S. in Genetics, from Purdue University, and a Ph.D. in Oceanography from the
University of Washington.

Chairman BOEHLERT. Thank you very much, Dr. Colwell. Thank
you for highlighting some of the positives.
Dr. McQueary.
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STATEMENT OF DR. CHARLES E. McQUEARY, UNDER SEC-
RETARY FOR SCIENCE AND TECHNOLOGY, DEPARTMENT OF
HOMELAND SECURITY

Dr. McQUEARY. Chairman Boehlert, Members of the
Committee——

Chairman BOEHLERT. Turn on your mike.

Dr. McQUEARY. There we go. It looked green, but it was not on.
Pardon me.

Chairman Boehlert and Congressman Gordon and distinguished
Members of the Committee, it is a pleasure to be here with you
today to discuss the research and development activities of the De-
partment of Homeland Security’s Science and Technology Direc-
torate. And, Mr. Chairman, I would like to thank you for the very
generous remarks you made about me personally, as well as the
men and women that I am fortunate enough to lead in the Science
and Technology Directorate. I greatly appreciate that.

I also want to recognize and thank my colleagues from the Office
of Science and Technology Policy, the Department of Energy, the
Department of Commerce, and the National Science Foundation for
the essential role their organizations have in advancing this Na-
tion’s scientific knowledge and for the strong support they have
provided to us as we have stood up the Science and Technology Di-
rectorate.

The Nation’s advantage in science and technology is key to secur-
ing the homeland. The most important mission for the Science and
Technology Directorate is to allow the dedicated men and women
who protect and secure our homeland to perform their jobs more
effectively and efficiently. These men and women I view as my cus-
tomers and the customers of the Science and Technology Direc-
torate.

When 1 first reported to you about our activities last year, we
had just begun our work. The Science and Technology Directorate
has accomplished much since its inception last March, and I would
like to give you a few highlights.

We have deployed monitoring systems that operate continuously
to detect biological pathogens in approximately 30 U.S. cities. We
have also set up testbeds to provide accurate radiation and nuclear
warnings at air and marine cargo ports in cooperation with the
Port Authority of New York and New Jersey. We have established
the first series of inter-operability guidelines for the Nation’s wire-
less emergency communications network. In another effort, we
have greatly reduced the time it takes to develop national stand-
ards for technologies to protect the homeland, and our new stand-
ards for radiation detection equipment will help put needed tech-
nologies into the hands of first responders quickly. And the Home-
land Security Advanced Research Project Agency has started exten-
sive research for our next generation of biological and chemical and
radiological and nuclear detectors. We have awarded the first
round of 100 Homeland Security Fellowships and Scholarships to
help build the U.S. leadership in science and technology. We have
also established the first university-based Homeland Security Cen-
ters of Excellence to address both the targets and means of ter-
rorism. And finally, we have become active contributors in numer-
ous interagency Working Groups.
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In accomplishing this, we have doubled the staff of this Direc-
torate with some of the country’s best and most dedicated people.
We started this Directorate last March with 87 people, and 53 of
those are actually in a laboratory in Manhattan in our Environ-
mental Measurements Lab, so we had a very small staff to begin.
Today, we have more than 210 people.

However, the threats to our homeland are diverse and remain
daunting. We must constantly monitor current and emerging
threats and assess our vulnerabilities to them, and we must de-
velop new and improved capabilities to counter them and respond
to and recover from potential attack.

The Science and Technology Directorate has prioritized its re-
search and development efforts based on the directives, rec-
ommendations, and suggestions from many sources, including the
Homeland Security Act of 2002, President Bush’s National Strate-
gies and nine Homeland Security Presidential Directives, the re-
port from the National Academies of Sciences on Making the Na-
tion Safer, and reports from the Gilmore, Bremer, and Hart-Rud-
man Committees.

Identifying and integrating the information contained in these
sources has not been a small task, but the result, coupled with the
expert evaluation and judgment by our Science and Technology sci-
entific staff, is the basis for determining the R&D needed to meet
our mission.

We recognize that many organizations, such as those represented
here today, are contributing to the Homeland Security Science and
Technology base. In the Homeland Security Act of 2002, Congress
recognized this as well and directed that the Under Secretary of
Science and Technology coordinate the Federal Government’s civil-
ian efforts to identify and develop countermeasures to current and
emerging threats.

We take this responsibility very seriously.

We began this coordination process by evaluating and producing
a report on the Department of Homeland Security R&D activities
underway that were not under the direct cognizance of the Science
and Technology Directorate. Where appropriate, Science and Tech-
nology will absorb these R&D functions.

We are now initiating the effort needed to coordinate Homeland
Security research and development across the entire United States
Government. Discussions are ongoing with federal departments
and agencies as well as with the Office of Management and Budg-
et, the Office of Science and Technology Policy, and the Homeland
Security Council to ensure that the strongest possible links are
made and the best possible coordination occurs.

At this time, I would like to briefly describe our fiscal year 2005
plans. We have an overall budget request of $1.04 billion, which is
an increase of $126.5 million, or a 13.9 percent increase over the
fiscal year 2004 levels. With these funds, Science and Technology
will continue to make progress in securing the homeland. For ex-
ample, under President Bush’s new Biosurveillance Initiative,
which accounts for most of the increase in funding, additional capa-
bility will be implemented quickly in the top-threat urban areas to
provide more than twice the current capability.
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Also during fiscal year 2005, we expect to continue our annual
awarding of scholarships and fellowships, and we will continue
with our University Centers of Excellence, each focusing on a dif-
ferent aspect of terrorism. We will wrap up our work on the
Counter-MANPADS, or the Man-Portable Air Defense Shoulder-
fired missiles, to improve technologies to protect commercial air-
craft. We will award contracts in 2005 for integrating commercial
prototype equipment on selected commercial aircraft and conduct
tests and evaluations, including live-fire range tests.

With less than a full year completed, the scientists and engineers
in the Science and Technology Directorate have accomplished more
than I could have expected, and I am proud to have shared with
you some of those success stories we have today, and I have ap-
pended a more comprehensive summary of those accomplishments
for the record. And yet, we also recognize there is much to do, and
we will be working just as hard in fiscal year 2005. I look forward
to working with you in the Science Committee, with my colleagues
here today and private industry to continue this work and improve
our ability to protect the homeland.

This concludes my prepared statement.

[The prepared statement of Dr. McQueary follows:]

PREPARED STATEMENT OF CHARLES E. MCQUEARY

Opening Statement

Good morning. Chairman Boehlert, Congressman Gordon, and distinguished
Members of the committee, it is a pleasure to be with you today to discuss the re-
search and development activities of the Department of Homeland Security’s Science
and Technology Directorate.

I also want to recognize and thank my colleagues from the Office of Science and
Technology Policy, the Department of Energy, the Department of Commerce, and
the National Science Foundation for the essential role their organizations have in
advancing this nation’s scientific knowledge—and for the strong support they have
provided to us as we have stood up the Science and Technology Directorate.

The Nation’s advantage in science and technology is key to securing the home-
land. The most important mission for the Science and Technology Directorate is to
allow the dedicated men and women who protect and secure our homeland to per-
form their jobs more effectively and efficiently—these men and women are my cus-
tomers.

When I first reported to you about our activities last year, we had just begun our
work. The Science and Technology Directorate has accomplished much since its in-
ception last March. I’d like to give you some highlights:

¢ We have deployed monitoring systems that operate continuously to detect bio-
logical pathogens in approximately 30 U.S. cities.

¢ We have also set up testbeds to provide accurate radiation and nuclear warn-
ings at air and marine cargo ports in cooperation with the Port Authority of
New York and New Jersey.

*« We have established the first series of inter-operability guidelines for the Na-
tion’s wireless emergency communications network.

¢ In another effort, we have greatly reduced the time it takes to develop na-
tional standards for technologies to protect the homeland—our new standards
for radiation detection equipment will help put needed technologies into the
hands of first responders—quickly.

¢ And HSARPA—our Homeland Security Advanced Research Projects Agency—
has started extensive research for next generation biological/chemical, and ra-
diological/nuclear detectors.

* We have awarded the first round of 100 Homeland Security Fellowships and
Scholarships to help build U.S. leadership in science and technology.

* We have also established the first university-based Homeland Security Cen-
ters of Excellence to address both the targets and means of terrorism.
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¢ And we have become active contributors in numerous interagency working
groups.

In accomplishing this, we have doubled the staff of this Directorate with some of
this country’s brightest and most dedicated people. We started this Directorate last
March with 87 people. Today we have more than 210.

However, the threats to our homeland remain diverse and daunting. We must
constantly monitor current and emerging threats and assess our vulnerabilities to
them. And we must develop new and improved capabilities to counter them—and
respond to and recover from a potential attack.

Prioritization

The Science and Technology Directorate has prioritized its research and develop-
ment efforts based on the directives, recommendations and suggestions from many
sources, including:

¢ Homeland Security Act of 2002;
¢ President Bush’s National Strategies and nine Homeland Security Presi-
dential Directives;

¢ The report from the National Academies of Sciences on Making the Nation
Safer, and
¢ Reports from the Gilmore, Bremer and Hart-Rudman Committees.

Identifying and integrating the information contained in these sources has not
been a small task. But the result—coupled with expert evaluation and judgment by
our scientific staff—is the basis for determining the R&D needed to meet our mis-
sion.

Consolidation and Coordination

We recognize that many organizations, such as those represented here today, are
contributing to the homeland security science and technology base. In the Homeland
Security Act of 2002, Congress recognized this as well, and directed the Under Sec-
retary of Science and Technology to coordinate the Federal Government’s civilian ef-
forts to identify and develop countermeasures to current and emerging threats.

We take this responsibility very seriously.

We began this coordination process by evaluating and producing a report on DHS
R&D activities underway that were not under the direct cognizance of the Science
and Technology Directorate. Where appropriate, S&T will absorb these R&D func-
tions.

We are now initiating the effort needed to coordinate homeland security research
and development across the entire United States Government. Discussions are ongo-
ing with Federal Departments and Agencies, as well as the Office of Management
and Budget, the Office of Science and Technology Policy and the Homeland Security
Council to ensure that the strongest possible links are made and the best possible
coordination occurs.

Budget Request

At this time I would like to briefly describe our FY 2005 plans. We have an over-
all budget request of $1.039.3 billion—which is an increase of $126.5 million or 13.9
percent over the FY 2004 levels.

With these funds, Science and Technology will continue to make progress in se-
curing the homeland. For example,

¢ under President Bush’s new Biosurveillance Initiative, which accounts for
most of the increase in funding, additional capability will be implemented
quickly in the top threat urban areas to provide more than twice the current
capability.

¢ Also during FY 2005, we expect to continue our annual awarding of Scholar-
ships and Fellowships. And we will continue with our University Centers of
Excellence, each focusing on a different aspect of terrorism.

¢« We will ramp up our work in Counter-MANPADS to improve technologies to
protect commercial aircraft from the threat of MAN-Portable Air Defense Sys-
tems. We will award contracts in FY 2005 for integrating commercial proto-
type equipment on selected commercial aircraft and conducting test and eval-
uation, including live fire range tests.

Conclusion

With less than a full year completed, the scientists and engineers in the Science
and Technology Directorate have accomplished more than I could have expected. I
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am proud to have shared with you today some of those success stories. We have ap-
pended a more comprehensive summary of accomplishments to date for the record.

And yet, we also recognize that there is much to do, and we will be working just
as hard in FY 2005.

I look forward to working with you on the Science Committee—and with my col-
leagues here today and private industry to continue this work and improve our abil-
ity to protect our homeland and way of life.

This concludes my prepared statement. With the Committee’s permission, I re-
quest my formal statement be submitted for the record. Mr. Chairman, Congress-
man Gordon and Members of the Committee, I thank you for your attention and
will be happy to answer any questions you may have.

Introduction

Good morning. Chairman Boehlert, Congressman Gordon, and distinguished
Members of the Committee, it is a pleasure to be with you today to discuss the re-
search and development activities of the Department of Homeland Security’s Science
and Technology Directorate. I also want to recognize and thank my colleagues from
the Office of Science and Technology Policy, the Department of Energy, the Depart-
ment of Commerce, and the National Science Foundation for the essential role their
organizations have in advancing this nation’s scientific knowledge and for the strong
support they have provided to us as we have stood up the Science and Technology
Directorate.

The Nation’s advantage in science and technology is key to securing the home-
land. The most important mission for the Science and Technology Directorate is to
develop and deploy cutting-edge technologies and new capabilities so that the dedi-
cated men and women who serve to protect and secure our homeland can perform
their jobs more effectively and efficiently - these men and women are my customers.
When I last reported to you about our activities, we had just begun our work. It
is now less than a year later.

b Since its inception less than a year ago, the Science and Technology Directorate
as:

1) deployed continuously operating biological pathogen detection systems to ap-
proximately 30 United States cities;

2) set up testbeds for radiation and nuclear warnings at air and marine cargo
ports in cooperation with the Port Authority of New York and New Jersey,

3) established the first series of inter-operability guidelines for the Nation’s
wireless emergency communications network;

4) established the first national standards guidelines for radiation detection
equipment;

5) awarded the first Homeland Security Fellowships and Scholarships;

6) established the first Homeland Security University Center of Excellence,

7) transferred the Plum Island Animal Disease Center from the Department of
Agriculture to the Science and Technology Directorate;

8) engaged private industry in bringing innovative and effective solutions to
homeland security problems through the Technical Support Working Group
and issuance of HSARPA’s first two Broad Agency Announcements and a
Small Business Innovative Research Program solicitation;

9) initiated a development and demonstration program to assess the technical
and economic viability of adapting military countermeasures to the threat of
man portable anti-aircraft missiles for commercial aircraft;

10) collaborated with and assisted other components of the Department to en-
hance their abilities to meet their missions and become active contributors
in interagency working groups—all while staffing this Directorate with
some of this country’s brightest and most dedicated people.

I continue to be energized by and proud of the scientists, managers, and support
staff in the Science and Technology Directorate. We have accomplished a great deal
in a short amount of time and are positioning the Directorate to make continuing
contributions to the homeland security mission of the Department.

However, the threats to our homeland remain diverse and daunting. We must
constantly monitor current and emerging threats and assess our vulnerabilities to
them, develop new and improved capabilities to counter them, and mitigate the ef-
fects of terrorist attacks should they occur. The Science and Technology Directorate
must also enhance the conventional missions of the Department to protect and pro-
vide assistance to civilians in response to natural disasters, law enforcement needs,
and other activities such as maritime search and rescue.
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Prioritization

The Science and Technology Directorate has prioritized its research and develop-
ment (R&D) efforts based on the directives, recommendations and suggestions from
many sources, including:

¢ Homeland Security Act of 2002;

¢ The FY 2004 Congressional Appropriations for the Department of Homeland
Security;

¢ President Bush’s National Strategy for Homeland Security, the National
Strategy for the Physical Protection of Critical Infrastructure and Key Assets,
the National Strategy to Combat Weapons of Mass Destruction, the National
Strategy to Secure Cyberspace, and the National Security Strategy;

¢ President Bush’s nine Homeland Security Presidential Directives;

¢ Office of Management and Budget’s 2003 Report on Combating Terrorism;
¢ Current threat assessments as understood by the Intelligence Community;
¢ Requirements identified by other Department components;

¢ Expert understanding of enemy capabilities that exist today or that can be
expected to appear in the future; and

¢ The report from the National Academies of Sciences on “Making the Nation
Safer: The Role of Science and Technology in Countering Terrorism,” and the
reports from the Gilmore, Bremer and Hart-Rudman Committees.

Identifying and integrating the information contained in these sources has not
been a small task, but the result, coupled with expert evaluation and judgment by
our scientific staff, is the basis for determining the research and development (R&D)
needed to meet our mission requirements.

Consolidation and Coordination

The Department of Homeland Security, Science and Technology Directorate recog-
nizes that many organizations, such as those represented here today, are contrib-
uting to the science and technology base needed to enhance the Nation’s capabilities
to thwart terrorist acts and to fully support the conventional missions of the oper-
ational components of the Department. Congress recognized the importance of the
research and development being conducted by numerous federal departments and
agencies, and in the Homeland Security Act of 2002, directed the Under Secretary
of Science and Technology to coordinate the Federal Government’s civilian efforts
to identify and develop countermeasures to current and emerging threats.

We take this responsibility very seriously.

We have begun this coordination process by evaluating and producing a report on
the research, development, testing, and evaluation work that was being conducted
within the Department of Homeland Security but was not already under the direct
cognizance of the Science and Technology Directorate. Where it is appropriate, the
Science and Technology Directorate will absorb these R&D functions. In other cases,
the Science and Technology Directorate will provide appropriate input, guidance,
and oversight of these R&D programs.

We are now initiating the effort needed to coordinate homeland security research
and development across the entire United States Government. It will come as no
surprise to the Members of this committee that good, solid, effective research and
development relevant to homeland security is being conducted by the Departments
of Agriculture, Commerce, Defense, Energy, Justice, Health and Human Services,
State, and Veteran’s Affairs; within the National Science Foundation, the Environ-
mental Protection Agency and other federal agencies; and by members of the Intel-
ligence Community.

Several interagency working groups already exist that are addressing issues im-
portant to homeland security. The Science and Technology Directorate has been,
and continues to be, an active participant in these working groups, and in most
cases has taken a leadership role. These fora foster an active exchange of informa-
tion and assist each participating agency in identifying related needs and require-
ments, conducting research and development of mutual benefit, and avoiding dupli-
cation of effort.

We also continue to have discussions at multiple levels of management with Fed-
eral Departments and Agencies, as well as with the Office of Management and
Budget, the Office of Science and Technology Policy, and the Homeland Security
Council. These discussions ensure that the strongest possible links are made and
the best possible coordination occurs between our Department and those who are
conducting sector-specific research. By the autumn of 2004, all Department of
Homeland Security research and development programs will be consolidated and all
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United States Government research and development relevant to fulfilling the De-
partment’s mission will have been identified and coordinated as appropriate. It is
important to note that this identification and relevant coordination does not imply
the Department of Homeland Security should have the responsibility and authority
for these programs within other federal agencies; it does recognize that science and
technology advances can have many applications, including homeland security.

Definition of Research and Development (R&D)

The Science and Technology Directorate is both a generator and a consumer of
scientific and technological advances resulting from basic and applied research and
development. We also have a responsibility for testing and evaluating capabilities
to ensure that their deployment results in improved operational systems. Standards
are needed to assist first responders and operational components of the Department
in evaluating, procuring, and deploying new capabilities. This is a broad range of
responsibility and one we take seriously. The Department has defined R&D activi-
ties as follows:

Activities associated with R&D efforts include the development of a new or im-
proved capability to the point where it is appropriate for operational use, includ-
ing test and evaluation. R&D activities include the analytic application of sci-
entific and engineering principles in support of operational capabilities, concept
exploration, systems development, proof of principle demonstration and pilot de-
ployments, standards development, and product improvement including applica-
tion and integration of technologies. For mission (non-management) systems, re-
sources associated with developing technology to provide new capabilities (in-
cluding systems engineering, research, development, testing and prototyping)
are covered under the R&D category.

This definition encompasses all of the research, development, test, and evaluation
(RDT&E) efforts of the Science and Technology Directorate.

Science and Technology Directorate Organization

Because our Department is relatively new, I'd like to describe the way we are
structured. We have four key offices in the Science & Technology Directorate, each
of which has an important role in implementing the Directorate’s RDT&E activities.
Individuals with strong credentials have been appointed to head each office and we
continue to strategically add highly skilled technical, professional and support staff.
These offices are: Plans, Programs and Budgets; Research and Development; Home-
land Security Advanced Research Projects Agency; and Systems Engineering and
Development. In addition, we have created the Office of Weapons of Mass Destruc-
tion Operations and Incident Management to offer scientific advice and support.

Crosscutting the four key offices, the Science and Technology Directorate is imple-
menting its activities through focused portfolios that address biological, chemical,
high explosives, radiological and nuclear, and cyber threats; support the research
and development needs of the operational units of the Department; support the de-
velopment of standards; develop an enduring R&D capability for homeland security;
and receive valuable input from private industry and academia as well as national
and federal laboratories. I will talk about the offices first and then about the port-
folios.

Office of Plans, Programs and Budgets

The Office of Plans, Programs and Budgets operates under the supervision of Dr.
Penrose Albright. He has organized this office into the portfolios I just mentioned,
each of which is focused on a particular discipline or activity; taken together, these
portfolios span the Directorate’s mission space. As I will cover the portfolios in de-
tail later in this testimony, I will limit myself here to a summary explanation. The
staff of each portfolio is charged with being expert in their particular area; with un-
derstanding the activities and capabilities extant in federal agencies and across the
broad research and development community; and with developing a strategic plan
for their particular portfolio, to include near-, mid-, and long-range research and de-
velopment activities. In addition, we have staff that is charged with understanding
the threat from a technical perspective, with integrating the various portfolios into
a coherent overall plan, and with developing the corresponding budget and moni-
toring its financial execution.

Finally, the Office of Plans, Programs and Budget is responsible for executing the
Directorate’s implementation responsibilities for the SAFETY (Support Anti-Ter-
rorism by Fostering Effective Technologies) Act.
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Office of Research and Development

We are fortunate to have Dr. Maureen McCarthy as our Director of Science and
Technology’s Office of Research and Development (ORD). Dr. McCarthy has served
as Chief Scientist for the National Nuclear Security Administration and the Depart-
ment of Energy (DOE) and was previously DOE’s senior representative to the Home-
land Security Transition Planning Office. She will lead the office as it strives to pro-
vide the Nation with an enduring capability in research, development, demonstra-
tion, testing and evaluation of technologies to protect the homeland. This office also
plans to provide stewardship to the scientific community and to preserve and broad-
en the leadership of the United States in science and technology.

Activities within ORD address the resources that can be brought to bear to better
secure the homeland through the participation of universities, national laboratories,
federal laboratories and research centers. Directors have been appointed to lead ef-
forts in each of these areas and staff is being added rapidly.

Homeland Security Advanced Research Projects Agency

Dr. David Bolka joined us in September 2003 as director of the Homeland Secu-
rity Advanced Research Projects Agency, known as HSARPA. Dr. Bolka made sig-
nificant contributions in advancing technical and scientific projects in his prior work
with Lucent Technologies and Bell Laboratories, following a notable career in the
United States Navy.

HSARPA is the external research-funding arm of the Science and Technology Di-
rectorate. It has at its disposal the full range of contracting vehicles and the author-
ity under the Homeland Security Act to engage businesses, federally funded re-
search and development centers, universities and other government partners in an
effort to gather and develop viable concepts for advanced technologies to protect the
homeland.

HSARPA’s mission, as stated in the Homeland Security Act of 2002, is to support
basic and applied homeland security research to promote revolutionary changes in
technologies that would promote homeland security; advance the development, test-
ing and evaluation, and deployment of homeland security technologies; and accel-
erate the prototyping and deployment of technologies that would address homeland
security vulnerabilities. Its customers are state and local first responders, and fed-
eral agencies that are allied with homeland security such as the United States
Coast Guard, United States Secret Service, the U.S. Citizenship and Immigration
Services, the Federal Emergency Management Agency and others.

About 60 percent of the Science and Technology Directorate’s appropriation in FY
2004 will be executed directly through the private sector with HSARPA managing
about half of that. At least five to ten percent of HSARPA’s funds are dedicated for
revolutionary, long-range research for breakthrough technologies and systems.

Office of Systems Engineering and Development

Mr. John Kubricky joined us in early October 2003 as our Director of the Office
of Systems Engineering and Development (SE&D). He is tasked with leading the
implementation and transition of large-scale or pilot systems to the field through
a rapid, efficient and disciplined approach to project management. Mr. Kubricky
previously served as Advanced Program Development Manager for Northrop Grum-
man and has held senior positions with California Microwave and Westinghouse De-
fense.

One of the Science and Technology Directorate’s challenges is to evaluate a wide
spectrum of military and commercial technologies so rapid, effective and affordable
solutions can be transitioned to the Department’s customers that include first re-
sponders and federal agencies. In some cases, military technologies could be can-
didates for commercialization, but rigorous systems engineering processes need to
be applied to ensure a successful transition. SE&D’s role is to identify and then, in
a disciplined manner, retire[TSPU1] risks associated with such technologies to
ready them for deployment to the field. In doing so, the office must view each tech-
nology through the prism of affordability, performance and supportability—all crit-
ical to end-users.

SE&D must weigh considerations such as the urgency for a solution, consequences
of the threat, safety of the product, and life cycle support as new products are intro-
duced. Products must be user friendly, have a minimum of false alarms, require lit-
tle or no training and consistently provide accurate results. SE&D will demonstrate
and test solutions before they are released to the field, and will validate that those
solutions meet user expectations.
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Office of Weapons of Mass Destruction Operations and Incident Manage-
ment

We created the Office of Weapons of Mass Destruction Operations and Incident
Management to serve as the Science and Technology Directorate’s technical support
for crisis operations. The office provides scientific advice and support to the Office
of the Secretary of Homeland Security in assessing and responding to threats
against the homeland. This office’s activities are primarily focused on the biological,
chemical, radiological, and nuclear threats.

Portfolio Details

The Science and Technology Directorate has organized its efforts into 11 budget
categories; these are further divided into portfolios that span the set of product lines
of the Directorate.

Four portfolios address specific terrorist threats:

« Biological Countermeasures

¢ Chemical Countermeasures

« High Explosive Countermeasures

¢ Radiological and Nuclear Countermeasures.

Four portfolios crosscut these threats:

¢ Threat and Vulnerability, Testing and Assessment—this portfolio includes our
support to the Information Analysis and Infrastructure Protection Direc-
torate, including our critical infrastructure protection and cyber security ac-
tivities.

* Standards

¢ Emerging Threats

« Rapid Prototyping

We also have portfolios that support the operational units of the Department (Bor-
der and Transportation Security; Emergency Preparedness and Response, United
States Coast Guard and United States Secret Service) in both their homeland secu-
rity and conventional missions.

Our University and Fellowship Programs portfolio addresses the need to build an
enduring science and technology capability and support United States leadership in
science and technology.

Our most recent portfolio, Counter-MANPADS, is seeking to improve technologies
to protect commercial aircraft from the threat of MAN-Portable Air Defense Systems
(MANPADS).

In addition, the Science and Technology Directorate is responsible for the manage-
ment of one of the United States Government’s E-Gov Initiatives, the SAFECOM
Program. There are tens of thousands of state and local public safety agencies, and
100 federal law enforcement agencies that depend on inter-operable wireless com-
munications. The SAFECOM (Wireless Public SAFEty Inter-operable COMmunica-
tions) program is the umbrella initiative to coordinate all federal, State, local, and
tribal users to achieve national wireless communications inter-operability. The
placement of SAFECOM in the Department of Homeland Security’s Science and
Technology Directorate allows it full access to the scientific expertise and resources
needed to help our nation achieve true public safety wireless communications inter-
operability.

At this time I would like to briefly describe some of our accomplishments to date
and our FY 2005 plans. As can be seen in the following chart, we have an overall
FY 2005 budget request of $1.0393 billion, which is an increase of $126.5 million
(13.9 percent) over the FY 2004 levels. The request includes $35 million for con-
struction of facilities. In addition, the increase includes President Bush’s request for
an additional $65 million dollars to enhance and expand the BioWatch Program.
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FY 2004 less | Proposed Increases/Decreases
FY 2003 rescission FY 2005 | from FY 2004 to 2005
Amount Amount Amount Amount Percent
BUDGET ACTIVITY {millions) (millions) (millions) (millions) [ Increase
Budget Activity M&A 0.0 442 52,6 8.4 19.1%
Salary and expenses 0.0 44.2 52.6 8.4
Budget Activity R&D 553.5 868.7 986.7 118.0 13.6%
Bio Countermeasures
(incl. NBACC) 362.6 285.0 407.0 122.0 42.8%
High-Explosives
Countermeasures 0.0 9.5 9.7 0.2 21%
Chemical Counter es 7.0 52,0 53.0 1.0 1.9%
R/N Countermeasures 75.0 126.3 129.3 3.0 24%
TVTA (incl. CIP & Cyber) 36.1 100.1 101.9 1.8 1.8%
Standards 20.0 39.0 39.7 0.7 1.9%
C t: 0.0 34.0 34.0 0.0 0.0%
University & Fellowship
Programs 3.0 68.8 30.0 -38.8 | -56.4%
Emerging Threats 16.8 21.0 21.0 0.0 0.0%
Rapid Prototyping 33.0 73.0 76.0 3.0 4.1%
Counter MANPADS 0.0 60.0 61.0 1.0 1.7%
R&D Consolidation transferred
funy
Total enacted appropriations and
budget estimates 553.5 912.8 1039.3 126.5 13.9%

Biological Countermeasures

Biological threats can take many forms and be distributed in many ways. Aero-
solized anthrax, smallpox, foot and mouth disease, and bulk food contamination are
among the threats that can have high consequences for humans and agriculture.
Our Biological Countermeasures portfolio uses the Nation’s science base to prevent,
protect, respond to and recover from bioterrorism events. This portfolio provides the
science and technology needed to reduce the probability and potential consequences
of a biological attack on this nation’s civilian population, its infrastructure, and its
agricultural system. Portfolio managers and scientists are developing and imple-
menting an integrated systems approach with a wide range of activities, including
vulnerability and risk analyses to identify the need for vaccines, therapeutics, and
diagnostics; development and implementation of early detection and warning sys-
tems to characterize an attack and permit early prophylaxis and decontamination
activities; and development of a national bioforensics analysis capability to support
attribution of biological agent use.

In FY 2003 and 2004, the Biological Countermeasures portfolio:

¢ Deployed BioWatch to approximately 30 cities across the Nation. BioWatch
consist