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RDT&E, Defense Wide/BA 1 In-House Laboratory Independent Research (ILIR)

PE 0601101D8Z
- Cost to

COST (In Millions) FY2000 | FY2001 | FY2002 Complete | 10t Cost
Lotel Program Element (PE) 2019| 1989| 2097 Continuing | Continuing
ILIR/P503 2.019 1.989 2.097 Continuing Continuing

(U) A.Mission Description and Budget [tem Justification

(U) BRIEF DESCRIPTION OF ELEMENT

(U)This program element supports basic medical research at the Uniformed Services University of the Health Sciences (USUHS) and
provides the only programmed research funds received by the University. In addition, this program facilitates the recruitment and
retention of faculty; supports unique research training for military medical students and resident fellows; and allows the University's
faculty researchers to collect pilot datain order to secure research funds from extramural sources (estimated $25-$30 million
annually). Eighty to 100 intramural research projects are active each year, including 20-25 new starts. Projects are funded on a peer-
reviewed, competitive basis. Results from these studies contribute to the fund of knowledge intended to enable technical approaches
and investment strategies within Defense Science and Technology (S&T) programs.

(U)The ILIR program at USUHS is designed to answer fundamental questions of importance to the military medical mission of the
Department of Defense in the areas of Combat Casualty Care (CCC), Infectious Diseases (ID), and Military Operational Medicine
(MOM). The portfolio of research projects will vary annually because this research isinvestigator-initiated. Examples of typical
research efforts are:

Combat Casudty Care: Ischemiaand reperfusion injury, traumatic brain and periphera nerve injury, neural control of pain, endotoxic
shock, malignant hyperthermia, inflammation and wound healing.
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Infectious Diseases. Immunology and molecular biology of bacterial, viral and parasitic disease threats to military operations. These
threats include E. coli and their shigatoxins, HIV, HTLV-1, strongyloides, gonorrhea, streptococcus, hepatitis A, typhoid, influenza

A, Venezuelan equine encephdlitis (VEE), maaria, and bartonellosis.

Military Operational Medicine: Sustainment of individual performance, deployment and operational stressors, cognitive

enhancement, military & medical training readiness.
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COST(In Mill Cost 10
(In Millions) FY 2000 | FY 2001 | FY 2002 Total Cost
Complete
Total Progra'gos' ement(PE) | 5010 1989| 2007 Continuing | Continuing
ILIR/P503 2019 | 1989| 2097 Continuing | Continuing

(U) Project Number and Title: PSO3ILIR

(U) PROGRAM ACCOMPLISHMENTSAND PLANS

(U) EY_2000 Accomplishments:

(U) Combat Casualty Care: This program provides support for 16 projects that investigate various aspects of wounding and wound
healing. Emphasis currently falls on the roles that inflammatory mediators play in these processes. Investigation of endotoxin
sengitivity at the cellular level has characterized the cascade of activation and influx of inflammatory cellsin gram-negative sepsisin
response to LPS, an important step in identifying targets for controlling sepsis-based inflammation. Work toward mapping the
activation mechanism of opioid receptors led to identification of specific G proteins responsible for diminishing the ability of opioids
to relive pain. Investigation of transcriptional control of differentiation in neural cells established that Myt-1 proteins may facilitate
repair in the central nervous system. ($0.370 million)

UNCLASSIFIED




UNCLASSIFIED

RDT&E BUDGET ITEM JUSTIFICATION SHEET (R-2 Exhibit) e 2001
APPROPRIATION/BUDGET ACTIVITY R-1ITEM NOMENCLATURE
RDT&E, Defense Wide/BA 1 In-House Laboratory Independent Research (ILIR)
PE 0601101D8Z

(V) Infectious Diseases: Asin previous years, infectious disease research was one of the most active fields at USUHS, with 27
projects underway during FY00. Militarily relevant biological threat agents such as E. coli and itstoxins, influenza A, typhoid and
HIV all garnered significant resources. A study comparing neutralizing antibody responses to HIV and VEE completed its first phase,
wherein vivo safety tests elicited no adverse reactions to intracerebral administration of the replicon vaccine. Results from an
ongoing investigation of lactobacillus as a possible pro- biotic agent against gonorrhea suggested that, during infection, N. Gonorrhea
generates high amounts of an enzyme that can combat the H202 produced by lactobacilli. Work on afamily of protocols
investigating the transmission of Bartonellosis in Peru expanded to include a newly discovered epidemic population, a useful model
for the experience of a military population entering an infectious region. A protocol to develop a candidate vaccine for HIV-1, new in
FY 00, generated HIV-1 envelope glycoproteins for in vivo testing in amouse model during FY 01.

($ 0.653 million)

(V) Military Operational Medicine: The forty-one projects in the MOM program included on-going work on identifying the causes of
stress fractures, particularly among active women, and the response of endocrine function to (1) emotional stress and (2) strenuous
physical exertion. A study of the role of melanopsin in regulating circadian rhythm showed that polarized and non-polarized light are
equally effective in controlling acute pineal melatonin suppression. Investigation of the role of neuromodulators in the amygdalain
rats with elevated basal level of endogen-ous norepinephrine suggested that beta-blockers can help diminish formation of traumatic
emotional memories. A cultured-cell study of glutaminergic processes found preliminary indications that NM DA protects agai nst
neurona cell death. Investigation of pituitary responses to dexamethasone and disulfiram in vivo found that the regulation of PHM's
expression and catalytic efficiency serve as coordinated physiological mechanisms for maintaining appropriate levels of alpha-
amidating activity, although the response to the two drugs occurs via different mechanisms.

($0.996 million)
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(U) EY 2001 Plans:

(V) Infectious Diseases. Work continues toward devel opment of vaccines for HIV, gonorrhea, and other STDs; understanding of the
pathogenesis of VEE, HTLV-1, and influenza A; and effective management of infections by H. pylori and Bartonellosis. New studies
include the next stage of an investigation of shiga-like toxins of E. coli; neutralizing antibody response to VEE and HIV replicons; and
identification of a new possible transmission vector for Bartonellosis. ($0.725 million)

(V) Military Operational Medicine: New projects supported in FY 00 include analysis of the circadian photoentrainment pathway in a
murine model; regulation of peptide amidation; and immediate early gene requirements for long-term potentiation and learning.
Studies of stressin relation to eating disorders, nicotine use, physical exertion, and immunosuppression will all continue, as will
investigation of transcriptional control of neural cell differentiation, the role of AP-1 proteinsin synergistic signaling, and the role of
neuromodul ators in neuroplasticity in the amygdala. ($ 0.841 million)

(U) Combat Casualty Care: Ongoing projects include afamily of studies of malignant hyperthermia, amed primarily at developing a
reliable genetic marker; investigation of signal transduction; and endotoxins. New projectsin FY 01 will pursue a noninvasive
diagnostic test for malignant hyperthermia and investigate the mechanism of liver failure in a disulfiram-based model.

($ 0.423 million)

(U) EY 2002 Plans:

(V) Effortswill continue in al of USUHS s mgjor research areas (CCC, 1D, and MOM) in FYO1. Since specific, investigator-initiated
projects compete for funding each year, no detailed description of the research is possible at thistime. ($ 2.097 million)
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(U) B. Program Change Summary FEY2000 FY 2001
Previous President’ s Budget Submit 2.029 2.007
Appropriated Value 2007
Adjustments to Appropriated Vaue

i bured Reduction 0000 -0018
Reprogranming ialon Adusment 0010 0000
c. Other 0.000 0.000
Current President's Budget 2.019 1.989

Change Summary Explanation

FY 2002

2.086

0.000
0.011
0.000

2.097

Total Cost

Continuing

Continuing

Continuing

(U) Eunding FY 2000 funding changes are due to reprogramming adjustments. FY 2001 reductions reflect Section 8086

adjustments.
(U) Schedule N/A

(U) Technical:
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(U) C. OTHERPROGRAM FUNDING SUMMARY COST: N/A

(U) D. ACOQUISITION STRATEGY: N/A

(U) E. SCHEDULE PROFILE: N/A
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FY 2000 FY 2001 FY 2002 Cost to Total Cost
COST (In Millions) Complete
Total Program Element (PE) Cost | 223.366 292.286 240.374 Continuing | Continuing
URI/P103 201.853 292.286 240.374 Continuing | Continuing
DEPSCoR/P104 21.513 0.000 0.000 Continuing | Continuing
(9)] A. Mission Description and Budget Item Justification
V) BRIEF DESCRIPTION OF ELEMENT:
(V) P103, University Research Initiative (URI). The URI hasthree primary objectives. (1) to support basic research in awide range of scientific and

engineering disciplines pertinent to maintaining the U.S. military technology superiority; (2) to contribute to the education of scientists and engineersin disciplines
critical to defense needs; and (3) to help build and maintain the infrastructure needed to improve the quality of defense research performed at universities. Paralleling
these objectives, this project competitively supports programs at universities nationwide in three interrelated categories:

Research. The main thrust of the URI is multidisciplinary research. Multidisciplinary efforts involve teams of researchers investigating higpriority
topics that intersect more than one traditional technical discipline; for many complex problems, this multidisciplinary approach serves to accelerate
research progress and expedite transition of resultsto application. Two multidisciplinary thrusts beginning in F2001 are university research for the
National Nanotechnology Initiative and for critical military infrastructure protection. The URI aso supports the Presidential Early Career Awards for
Scientists and Engineers (PECASE), singleinvestigator research efforts performed by outstanding academic scientists and engineers early in their

independent research careers.

Education. The URI promotes graduate education in science and engineering for U.S. citizens through the National Defense Science and Engineering
Graduate Fellowship Program.
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Infrastructure. Through the Defense University Research Instrumentation Program (DURIP), the URI contributes to the university research
infrastructure that is essential for the performance of cuttingedge defense research. The DURIP allows researchers to purchase more costly items of
research equipment than typically can be acquired under singlenvestigator awards. Through FY 2001, the URI alsoincludes the URI Support

Program (URISP), which broadens the base of academic institutions participating in defense research by involving institutions that historically have not
received much defense funding. These programs complement the infrastructure building of the Defense Experimental Program to Stimulate
Competitive Research that was in project P104 of this program element through FY 2000.

(9)] P 104, Defense Experimental Program to Stimulate Competitive Research (DEPSCoR). The DEPSCoR helps buildesearch infrastructure at academic
institutions in states that historically have not received much Federal research funding. In FY 2001, the DEPSCoR moved from project 104 within this URI program
element into a new program element (PE 0601114D8Z).

V) PROGRAM ACCOMPLISHMENTSAND PLANS:
(9)] FY 2000 Accomplishments:
V) Programmatic accomplishments:

Research. The FY 2000 multidisciplinary research competition conducted by the Services resulted in 20 new awards in higpriority basic research areas of
multi-Service interest related to: data fusion in microsensor arrays; adaptive learning technology; decision making in the presence of uncertain information;
battlespace visualization; real-time, fault-tolerant network protocols; solitonic information procssing; quantum communications and memory; mobile wireless
networks; electronics and optoel ectronics; ultracold atom optics; functional materials; and prime reliant coatings. New knowledge and understanding resulting
from basic research related to these technology areas will lead to applications relevant to a broad range of future military systems. The multidisciplinary nature
of these areas, and their multi-Service relevance, make them ideally suited for inclusion under the multidisciplinary element of@éfJRI. In addition to the new
multidisciplinary research efforts, multidisciplinary and PECASE programs begun in prior years continued, with new competitive awards for PECASE
programs. ($139.574 millian)

Education. Under the National Defense Science and Engineering Graduate Fellowship program, 108 new graduate fellowships were competitively awarded for
study leading to advanced degrees in science and engineering fields of importance to national defense$13.848 millian)
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(V)

Infrastructure. More than 220 new awards were made under the FY 2000 DURIP competition, enabling the purchase of research instrumentation needed to
sustain universities' capabilities to perform cuttingedge defense research. Under the URI Support Program, efforts initiated in prior yess continued in areas
such as electronic and magnetic materials, image analysis, micromanufacturing, and neurodynamics. The FY 2000 competition under the DEPSCoR program
resulted in 81 new awards. ($69.944 millian)

Selected technical accomplishments:

Researchers at the State University of New Y ork at Stony Brook, in partnership with Rennselaer Polytechnic Institute, Boston University, lowa State
University, Arizona State University, and Manhattan College, developed a comprehensive computer model to simulate and improve understanding of crystal
growth processes. The model isunique in that it covers globally the entire system involved in crystal growth (e.g., the heat transfer from the various heaters,
the dynamics of the liquid phase from which the crystal grows, the growing solid phase and its interface with the liquid phase). The increased understanding
permits growth of crystals with fewer defects, leading to increased yields and usable crystals of larger diameters. One advance concerns indium phosphide
(InP) crystals needed for high frequency satelliteto-ground and satelliteto-satellite links. For InP, the team used simulations, crystal growth experiments (in
collaboration with the Air Force Research Laboratory, Sensors Directorate) and characterizations of resulting materials to understand how the density of

crystal defects¥s twins and dislocationg/s are linked to material stress and thereby to growth conditions (e.g., temperature, temperature gradient, pressure, and
rotation rate of the sample during growth). Using this knowledge, they controlled growth conditions to reduce twins and dislocations, producing usable crystals
with twice the diameter (47, rather than 27) and 25% greater yields. Another advance isfor silicon carbide (SiC) crystals used in solidtate devices for
high-power microwave applications, particularly where higher operating temperatures are needed. By simulating the vapor growth of SIC and using the new
understanding to improve control of the process, the researchers reduced the size of “ micropipes,” microscopic holes that make the crystal surface unusable for
electronic devices, and reduced their density from over 1000 to as little as 2-3 per square centimeter. With this reduction in micropipe density, 75% more chips
can be placed on awafer of agiven size. In athird area, the researchers devel oped the first model of the hydrothermal synthesis processthat is used to grow
high-quality quartz crystals for timing in the Global Positioning System and other spacebased applications. Resulting improvementsin that process can enable
30-40% higher growth rates for advanced nonlinear optical materials, such as bismuth silicate and zinc oxide that are used to process and store information.
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Scientists and engineers at the University of Californiaat Los Angeles and University of Southern California (USC) synthesized a new electro-optic polymer
with an exceptionally high electreoptic (E-O) coefficient. The new material enabled USC researchers to demonstrate an ED modulator for optical
communications that has lower optical 1oss than lithium niobate and operates at high frequencies with significantly lower applied voltages. The high@®&
coefficient in the polymer stems from inclusion of highly polarizable molecules called chromophores. Based on their theoretical analysis, the scientists modified
the chromophores' shapein away that allowed the molecules to better align with each other, thereby yielding-B coefficients comparable to those observed in
an inorganic modulator material like lithium niobate. With the polymer, however, the light wave that is being modulated moves at a speed that more closely
matches the speed of the applied, radiefrequency (RF) voltage that does the modulating, allowing the modulation to occur over bonger interaction region
within the polymeric material than it would in the inorganic material. Consequently, the polymer needs less RF driving voltage at any given modulation
frequency and can operate at higher frequencies before the gain of the link falls off or the noise level becomestoo large. The researchers have demonstrated a
modulator at about 100 gigaherz with good thermal stability to temperatures near 100 degrees Farenheit, drive voltage near one volt, and low insertion loss
(lessthan 8 decibels from the input to output optical fiber). This advanceisimportant to higHbandwidth data transmission for the digitized battlefield,
network-centric warfare (e.g., using a secure, internetbased, common tactical picture), and many other military agplications.

A team of aerospace engineers and materials scientists at the Massachusetts Institute of Technology made a number of strides toward devel oping piezoel ectric
actuators capable of larger mechanical displacements, or strokes. Longerstroke actuators are important for military applications such as twisting helicopter
rotor blades or rotating their trailing edge flaps, to reduce harmful blade vibrations and bladevortex interaction noise. The team grew for thefirst time
single-crystal fibers of high-strain piezoelectric oxides (e.g., sodium bismuth titanate, or NBT), using an edgealefined filmfed growth method. The NBT’s
maximum strain is larger than the maximum strain for what is now the leading piezoel ectric ceramic material, lead zirconate titanate (PZT). With the added
advantage of the single crystal fibers, as opposed to polycrystalline PZT fibers, the researchers demonstrated actuators with eight times the stroke of
conventional PZT actuators. Switching to crystalline oxides from PZT, which contains lead, also will reduce toxicity. Another accomplishment was the
development of a micremolding technique to form interconnected mats of polycrystalline fibers. This technique offers two advantages over current methods.
It produces higher quality fibers, with fewer voids or other defects, to increase the length of the stroke obtainable with polycrystalline materials. More
importantly, it produces interconnected mats of fiber&. current methods generate single fibers of 130 micron diameter and building an actuator is a
labor-intensive process that requires alignment of hundreds of fibers, one by one, into asheet. Thisisan important step toward increasing production and
reducing the cost of an actuator from about $1,000 currently, with the goal being to reduce it to $20-25. In parallel with these efforts, the team developed a
mathematical model to gain an understanding of the transient behavior, under slow loading conditions, of active fiber composites and other highly insulating
devices; this understanding is needed to help optimize piezoel ectric actuators for defense applications.
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Researchers at the University of Texas at Austin developed anew approach for detecting low concentrations of chemical and biological warfare agents. The
approach identifies specific agents and does so quickly, alowing personnel to protect themselves or take medical countermeasures. The new system is amajor
advance over current methods for detecting low concentrations of biological agents because it is compatible with a portable device that troops could usein the
field; current methods require bulkier laboratory equipment not always readily accessible to troops in combat situations. In their new approach, the researchers
developed multiple types of sensors and achieved rapid production of them in quantity (hundreds of uniquely responsive detectors can be fabricated within a
week). The sensorsinclude: solutions that change color in the presence of specific diseaseausing organisms; highly specific proteins tha produce a

measurable signal in response to toxins in the environment; nucleic acids that read the DNA of organisms and are able to detect unique genetic markers for
anthrax bacilli and other biological agents; and antibody sensors that detect specific components of the spore coats of bacterial agents. The extremely sensitive
sensors can detect concentrations of agents in the range of parts per million to parts per billion. The researchers attach the sensors to beads that they put into
discretely separated wells that can be micromachined in large numbersin asilicon substrate. Because the sensors are in wells, rather than on a chip surface,
the approach can use solutionphase reactions to detect agents. Troops would use the combined responses of diff@nt types of sensorsin asingle, portable
microarray to recognize awide range of known agents and to detect previously unknown threats.
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L) EY 2001 Plans:

Research. The Services are making 84 new awards as aresult of three FY 2001 competitions for new multidisciplinary research efforts. Thefirst competition,
resulting in 48 new awards, was for basic research underpinning highpriority technology areas such as: infrared detection; wideband communication systems;
networked and distributed systems; microchemical systems; biological and chemical sensing concepts; smart and adaptive structures; visualization of
multi-source information; space weather effects; selfconfiguring surveillance networks; machine language translation; lownoise, solid state el ed¢ronics,
high-temperature superconductors; naneengineered coatings; and polymeric, smart skin materials. The second competition was under the Department of
Defense portion of the National Nanotechnology Initiative. Asaresult of that competition, the Services are making 16 new awards focused on defenselevant
electronics, materials and biotechnology at the nanoscale, in areas such as machines and motors; energetic materials; electronic and magnetic structures;
guantum computing; carbon nanotubes; and deformation, fatigue, and fracture of interfacial materials. The third competition was for an initiative in the area of
critical infrastructure protection. Following that competition, the Services are making 20ew awards focused on information assuranceand high-confidence
adaptable software, including novel network architectures, network surveillance and software protection, highonfidence embedded systems, mobile codes,
distributed computing, dynamic network management, and software quality assurance. Multidisciplinary and PECASE programs begun in prior years are
continuing, with new competitive awards under the PECASE program. ($193.803

million)

Education. Asaresult of the FY 2001 competition under the National Defense Science and Engineering Graduate Fellowship program, 285 new graduate
fellowships were awarded for study |eading to advanced degrees in science and engineering fields of importance to national defense. Another competition, part
of the FY 2001 initiative in critical infrastructureprotection, led to 12 postdoctoral fellowship awards. ($43.667 million)

Infrastructure. FY 2001 competitions resulted in more than 240 new awards for research instrumentation under the DURIP program and National
Nanotechnology Initiative. Efforts begun in prior years under the URI Support Program are being completed. $54.806 millian)
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(9)) FY 2002 Plans:
Research. The Services are conducting a competition for new multidisciplinary research efforts in nineteen higpriority basic research areas related to the
following broad themes: energetics; multifunction materials; sensing; nanotechnology; control of adaptive and cooperative systems; and interoperable,
adaptive, and scalable networks. Multidisciplinary and PECASE programs begun in prior years will continue, with new competitive awards under the
PECASE program. ($149.756 millian)

Education. A FY 2002 competition will be conducted to award approximately 285 graduate fellowships under the National Defense Science and Engineering
Graduate Fellowship Program. ($40.920 millian)

Infrastructure. A FY 2002 competition will be conducted for new awards under the DURIP program. $49.698 millian)
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(L) ACQUISITION STRATEGY: Not Applicable

(U) B. Program Change Summary EY2000 FY 2001 FY 2002 Total Cost
Previous President’s Budget Submit 224.016 253.627 217.549 Continuing
Appropriated Value 295.077 Continuing

Adjustments to Appropriated Value

a. Congressionally Directed

Undistributed Reduction 0650 21 0000
Reprogramming, flaion Adusiment 0000 0656 0000
c. Other 0.000 0.000 22.825
Current President's Budget 223.366 292.286 240.374 Continuing
Change Summary Explanation:
(9)] Funding: FY 2000 and FY 2001 adjustments reflect Congessional undistributed reductions and a reprogramming action included in the FY2000

omnibus reprogramming regquest

V) Schedule: Not applicable.
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(9)] Technical: Not applicable.

(9)] C. Other Program Funding Summary Cost  Not applicable.

V) D. ScheduleProfile  Not applicable.
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- Cost to
COST (In Millions) FY 2000 | FY 2001 | FY 2002 Complete Total Cost
Lotel Program Element (PE) 24645 | 20366 | 26.952 Continuing | Contining
Gulf War IlInesses o o
Research/P105 24645 | 29.366 | 26.952 Continuing Continuing

(U) A.Mission Description and Budget [tem Justification

(U) BRIEF DESCRIPTION OF ELEMENT

(V) This program of Force Health Protection Research addresses topics relevant to identifying the etiology and treatment of Gulf War
illnesses (GW1), increasing our understanding of issues pertinent to Force Health Protection, and enhancing the protection of Service

members against deployment-related health threats in future deployments. This program is conducted in coordination with the

Research Working Group of the interagency Military and Veterans Health Coordinating Board.
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COST(In Millions) FY 2000 | FY 2001 | FY 2002 Costto | 14 Cost
Complete

Total Progra'gos' ement (PE) | 24645 | 20366 | 26.952 Continuing | Continuing

Gulf War Ilinesses Continuing | Continuing

Sierie 24645 | 29.366| 26.952

(U) Project Number and Title: P105 Gulf War Illnesses Resear ch

(U) PROGRAM ACCOMPLISHMENTSAND PLANS

(U) EY_2000 Accomplishments:

(V) Continued projects in neurobiology of stress, deployment toxicology methods, operationa interactions of medical materiel, and
force health protection epidemiology. Competitively funded new projects to address issues raised by emerging finding from existing
research and other discoveries. Specific findings are summarized for more than 100 DoD-sponsored projects in the Annual Report to

Congress. ($11.967 million)

(V) Provided program management, contract servicing, and supplementa funding to previously funded GWI research studies.

($ 6.196 million)

(V) Initiated a 2-year Medica Follow-up Agency (Institute of Medicine) study of prewar healthcare-seeking behaviors of Gulf War

veterans and subsequent health outcomes($ 1.232 million)

(V) Continued development of diagnostic methods and treatments for Leishmania. Successfully demonstrated the feasibility of
serological diagnostic tests in a program conducted by Army and Navy infectious disease research laboratories. ($ 1.500 million)
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(U) Continued atri-Service epidemiological research effort at the Naval Health Research Center involving deployment health
assessments, and completed a comprehensive scientific peer review of the program.($ 1.750 million)

(V) Initiated an effort (reported as a Defense Technology Objective) on health behavior interventions research intended to develop

and demonstrate efficacy of programs to enhance deployment readiness. That effort included successful testing of a program to
reduce unintended pregnancy and STDsin Marine Corps recruits.($ 2.000 million)

(U) EY 2001 Plans:

(V) Initiate new projects in neurobiology of stress, deployment toxicology methods, health risks of heavy metals that may be used in
munitions and armor, and force health protection epidemiology. Competitively fund new projects to address issues raised by
emerging findings from existing research and other discoveries. ($ 9.804 million)

(U) Congressiona add for research($ 12.712 million)

(V) Continue program on Health Behaviors Interventions Research with multi-Service studies on weight management.
($2.000 million)

(U) Continue devel opment and compl ete milestone zero decisions on Leishmania diagnostics and treatments. ($ 1.500 million)

(V) Continue an expanded Tri-Service epidemiological research effort at the Naval Health Research Center involving deployment
health assessments including initiation of the Millenium Cohort Study.($ 1.750 million)

(V) Provide program management, contract servicing, and supplemental funding to previously funded GWI research studies.
($ 1.600 million)
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(U) EY 2002 Plans:

(U) Continue projects in neurobiology of stress, deployment toxicology methods, health risks of heavy metals that may be used in

munitions and armor, and force health protection epidemiology.($ 12.000 million)

(V) Continue program on Health Behaviors Interventions Research with multi-Service studies on weight management.

($ 7.000 million)

(V) Continue an expanded Tri-Service epidemiological research effort at the Naval Health Research Center involving deployment

health assessments, including continuation of the Millenium Cohort Study.($ 1.750 million)

(U) Continue development of Leishmaniatreatments.($ 1.500 million)

(V) Provide program management, contract servicing, and supplemental funding to previously funded GWI research studies.

($ 4.702 million)
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(U) B. Program Change Summary FEY 2000 FY 2001 FY 2002
Previous President’ s Budget Submit 24.543 16.978 16.856
Appropriated Value 0000  27.978 0.000
Adjustments to Appropriated Vaue

[ Compesoraly e
s Y 0098 0mD 000
c. Other 0.000 0.000 0.000
President’s Budget Submission 24.645 29.366 26.952

Change Summary Explanation

Total Cost

Continuing

Continuing

Continuing

(U) Eunding FY 2000 reductions are due to inflation adjustments and government-wide rescission. FY 2001 reductions reflect
Section 8086 adjustments. FY 2002 reflects increases in the Amended President’s Budget for force health protection research.

(U) Schedule N/A

(U) Technical
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(U) C. OTHERPROGRAM FUNDING SUMMARY COST: N/A

(U) D. ACOQUISITION STRATEGY: N/A

(U) E. SCHEDULE PROFILE: N/A
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COST (In Millions) FY2000 | FY2001 | FY2002 COStto | 1 Cost
Complete

Lotel Program Element (PE) 0.000| 0000| 11.877 Continuing | Continuing
High Energy Laser/P108 0.000 0.000 | 11.877 Continuing Continuing

(U) A.Mission Description and Budget [tem Justification

(U) BRIEF DESCRIPTION OF ELEMENT

(V) This program element funds basic research aimed at devel oping fundamental scientific knowledge to support future DOD high-
energy-laser (HEL) systems. HEL weapons systems have many potential advantages, including speed-of-light time-to-target, high
precision, nearly unlimited magazine depth, low cost per kill, and reduced logistics requirements because of no need for stocks of
munitions or warheads. Asaresult, HELs have the potentia to perform awide variety of military missions, including some that are
impossible, or nearly so, for conventional weapons. These include interception of ballistic missiles in boost phase, defeat of high-
Speed, maneuvering anti-ship and anti-aircraft missiles, and the ultra-precision negation of targets in urban environments with no
collateral damage. Research conducted under this program element devel ops the technol ogy necessary to enable these and other HEL
missions.

(V) This program element is part of an overal DOD initiative in HEL science and technology being conducted by the recently formed
HEL Joint Technology Office (JTO). The goals of thisHEL JTO funded research are to provide the technology to make HEL systems
more effective and also to make them lighter, smaller, cheaper, and more easily supportable on the battlefield. In general, efforts
funded under this program element are chosen for their potential to have major impact on multiple HEL systems and on multiple
Service missions. Asaresult of thisfocus and of close coordination with the military departments and defense agencies, this program
element complements other DOD HEL programs that are directed at more specific Service and agency needs.
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(U) A broad range of technology is addressed in key areas such as chemical lasers, solid-state lasers, beam control, optics,
propagation, and free-electron lasers. Research is conducted principally by universities, but also by Government laboratories and
industry. The program element funds theoretical, computational, and experimental investigations. In many cases, these three types of
investigations are combined under a single effort, thereby creating synergistic effects between various scientific approaches, and
greatly enhancing the potential for making important breakthroughs in HEL -related technologies. DOD intends to translate the
knowledge developed under this program element into proof-of-concept solutions to broadly defined HEL -related military problems

as part of further laboratory experiments and fiel d-testing.
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COST(In Millions) FY 2000 | FY 2001 | FY 2002 Total Cost
Complete
Total Progra'gos' ement (PE) | po00| 0000| 11877 Continuing | Continuing
High Energy Laser /P108 0.000| 0000| 11.877 Continuing | Continuing

(U) Project Number and Title: P108 High Enerqy L aser

(U) PROGRAM ACCOMPLISHMENTSAND PLANS

(U) EY_2001 Accomplishments:

(U) None; this program element is anew initiative as of FY 2002.

(U) EY_ 2002 Plans:

(U) Funds will be used to support university-led multidisciplinary basic research in areas applicable to DOD’s HEL program. Each
research topic will be investigated by one or more teams of researchers representing different academic disciplines. The projects will
be closely monitored by the military departments and defense agencies for breakthrough advances that can be rapidly transitioned to
DOD HEL applied-research and advanced-technol ogy-devel opment programs. Using a competitive process designed to select only
the highest payoff proposals, DOD intends to fund six topic areas.
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(U) Fundamental research in solid-state lasers. This research will seek to develop the scientific knowledge needed for
revolutionary advances in fieldable high-brightness and high-power diode-pumped solid-state lasers. Over the long term, solid
state lasers, because they run on electricity, promise to greatly simplify logistics requirements. Achieving this promise, however,
requires that cost, power, and efficiency barriers be breached. To enable these developments, research areas of interest include
laser materials with large fluorescence lifetime and cross-section and the ability to operate at high temperatures, athermal laser
gain media, modular and scalable architectures for laser power scaling, means of increasing efficiency to in excess of 20%,
operation in harsh environments, and corrections for thermally induced distortions in gain media

(V) Fundamental research in affordable HEL fiber-laser modules. This research will examine the scientific concerns involved in
developing and producing low-cost, manufacturable modules in the 100 Watt to kilowatt range and in devel oping methods to
combine modules to achieve the weapons power levels. The focus on affordability could lead to drastic reductions in acquisition
cost for future HEL systems. Areas of interest include laser materials and devices, nonlinear optical phenomena at high power
levels, reliable and low-cost design techniques, and integrated optics and beam/pulse forming.

(U) Fundamental research in modeling, design, and simulation of beam-control systems for military HEL applications.

This research will examine the scientific concerns associated with atmospheric beam control, to include characterization effortsin
aerial, battlefield, and maritime-like environments. These efforts could lead to substantial increases in the lethality of HEL
systems without the need for ever-higher power levels. Areas of interest include improved theoretical and computer-based
analysis of propagation effects, advanced wavefront sensing and reconstruction (especially in the presence of thermal blooming),
the effects of extended reference sources used for wavefront correction, and new concepts for effective wavefront sensing and
correction, especially under high-scintillation conditions.

(U) Fundamental research in high power, lightweight optics. This research will attempt to establish a multidisciplinary program
that addresses advanced technological elements and concepts relevant to the devel opment of lightweight optics for HEL systems.
This research will be aimed at greatly reducing weight while simultaneously improving performance and reducing cost, issues of
importance to al potential military HEL systems, particularly space-based systems. Areas of interest include basic materials and
fabrication techniques, large optics lightweight structure and deployment concepts, HEL optical coatings, multipurpose materias
(e.g., wavefront correction combined with aperture adjustment), and control mechanisms.
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(U) Fundamental research in chemical lasers. This research will focus on improved understanding of the processes necessary for
the realization of truly closed cycle, lightweight, high-power, continuously operating chemical lasers. A completely closed cycle
chemical-laser HEL weapon would require only electrical power and not expensive, heavy exhaust systems or chemical supplies,
thereby capitalizing on the high efficiencies inherent in the chemical-laser process, while enhancing supportability. Areas of
interest include studies of chemical processes and reactions for a closed-cycle chemical-laser system, new sources of the high-
energy chemical species needed to produce the lasing event, and novel recovery systems for regeneration of the laser fuels.

(U) Fundamental research in high-average-power ultra-short-pulse free-electron lasers (FELS). This research will advance the
average power obtainable by ultra-short-pulse FELs significantly over the current state-of-the-art, while increasing efficiency and
lethality and decreasing relative size and cost, thus enhancing opportunities for eventual weaponization of FELs for military
applications. Areas of interest include high-current devices and control methods, higher damage threshold resonator optics,
advanced optical cavity designs for high power and compact spaces, design methods for scaling FELs to reach multi-megawatt
class average power levels.

(V) Funds from this program element will also support research on specific HEL-related problems for which fundamental scientific
research promises to offer innovative and revolutionary solutions, and which are amenable to solution by a small team from asingle
academic discipline. The areas of interest include, but are not limited to: beam-control theory, propagation analysis and measurement,
chemical-laser mixing and diagnostics, solid-state-laser materials and design concepts, modeling and ssmulation of HEL s, and
education and training of HEL scientists and engineers for public and private-sector service.
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FY FY FY
(V) B. Program Change Summary 2000 2001 2002 Total Cost
Previous President’ s Budget Submit 0.000 0.000 0.000
Appropriated Value 0.000 0.000 0.000 Continuing
Adjustments to Appropriated Vaue
a. Congressionally Directed
Undistributed Reduction 0.000 ] 0.000] 0.000
b. Rescission/Bel ow-threshold
Reprogramming, Inflation 0.000 0.000 0.000
Adjustment
c. Other 0.000 0.000 | 11.877
Current President’s Budget 0.000 0.000 | 11.877 Continuing

Change Summary Explanation

(U) Eunding PE0601108D8Z isanew PE established for FY 2000-2007 to better balance research in new revolutionary laser

technology with large demonstration programs.
(U) Schedule
(U) Technical:

(U) C. OTHERPROGRAM FUNDING SUMMARY COST:

(U) D. ACQUISITION STRATEGY:

UNCLASSIFIED




UNCLASSIFIED

RDT&E BUDGET ITEM JUSTIFICATION SHEET (R-2 Exhibit)

DATE
June 2001

APPROPRIATION/BUDGET ACTIVITY
RDT&E, Defense Wide/BA 1

R-11TEM NOMENCLATURE
High Energy Laser Initiative

PE 0601108D8Z

(U) E. SCHEDULE PROFILE:
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COST (In Millions) FY2000 | FY2001 | FY2002 Complete | 10t Cost
Lotel Program Element (PE) 6.142| 6654| 3421 Continuing | Continuing
GICUR/P111 6.142 6.654 3.421 Continuing Continuing

(U) A.Mission Description and Budget [tem Justification

(U) BRIEF DESCRIPTION OF ELEMENT

(U) A shared commitment between industry and Government continues to be created via the Government/Industry Co-sponsorship of

University Research (GICUR) program. It will capitalize on university based research, education and training in technol ogies of
strategic importance to national defense and also to industry. It provides an emphasis on ground-breaking research with along-
term horizon, and education and training in selected research areas which are vital to advancement of technologies. The
ommitment isajointly formed pool of funding and a shared management structure for sponsoring this sort of long term basic
research at universities. Thiswill provide the military with |eading-edge technologies as well as reducing vulnerabilities of
industries involved, increase long-term technical growth in these areas, infuse new ideas and approaches, al of which are
important for national security. Industry and government share responsibility for research focus area selection and overall
direction. This program will also employ advances in information technol ogies and telecommunications to provide extensive
connectivity among the partners and research performers from the outset. Thus, strengths of individual investigators can be
effectively linked, taking advantage of geographically disbursed national resources. Mechanismswill be established for
personnel exchange and interactions to provide for continuing education of highly qualified researchers already working in
leading edge and emerging S& T. One program areaimplemented is on Complex Adaptive Networks. It meets the program
criteriaand isvital to DoD needs. The high priority thrust in this areais providing powerful mathematical and computer modeling
methods to steer technology such that cascading effects and rapid, catastrophic failure of networks (e.g., battlefield
communications, electrically powered ships, multisensor surveillanc/integration) are avoided. The results are of extreme
importance for the Critical Infrastructures Protection national need. The second areaimplemented very strongly
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(U) emphasizes basic concepts for DoD needs in high frequency applications such as radars, millimeter/microwave communications
and radiometry, with special attention to devices fabricated from compound semiconductors, such asgallium arsenide. This
thrust isunique to DoD. Thethrust is by no means limited to silicon-based CMOS (complementary metal oxide silicon) digital
topics. Research hereisaimed at breakthroughs to enable rapid, correct, verifiable, implementable designs of complex circuits.
Interconnect research will include causes of delays and performance limits as features become smaller (for higher speed). Higher
conductivity metals and very low dielectric constant materials will be investigated, as will non-conventional, innovative
fabrication processes beyond present vision. These areas require truly innovative research.
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- Cost to
COST(In Millions) FY 2000 | FY 2001 | FY 2002 Total Cost
Complete

Total Progra'gos' ement(PE) | 6142 | 6654| 3421 Continuing | Continuing
GICUR/P111 6.142 6.654 3421 Continuing Continuing

(U) Project Number and Title: P111 GICUR

(U) PROGRAM ACCOMPLISHMENTSAND PLANS

(U) EY_2000 Accomplishments:

(U) Continue research through the Semic onductor Focus Research Initiative and the Complex Interactive Network/ Systems projects.
For complex adaptive networks, mathematical and computer modeling methods devel oped will be tested against real world data and
situations. For complex circuits, advance design concepts and interconnect schemes will be expressed in prototype devices. For smart
structures and smart materials, opportunities will be identified to take concepts and methods achieved and use them in environments
which could provide indicators for reliability advances. ($ 6.142 million)

(U) EY_2001 Plans: (U) Continue research in semiconductor. Theoretical and experimental achievements will be fully
documented. Research will continue along lines both needs and opportunity driven, dependent upon success to date.($ 6.654 million)
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(U) EY_ 2002 Plans:

(V) In cooperation with the Microel ectronics Advanced Research Corporation (MARCO) the Semiconductor Electronics
Microelectronics project funds two university research centers. The University of Californiaat Berkley leading ateam of eight other
universities performing research into “Design and Test* technologies for the Giga-scal e semiconductor integrated circuit. Georgia
Tech leads ateam of seven universities for research into “Interconnect” technologies to solve the impending materias, processes, and
architecture challenges in connecting billions of devices. Under MARCO the electronics Industry provides at least three dollars for

each dollar provided by DoD.($ 3.421 million)
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(U) B. Program Change Summary FEY2000 FY 2001 FY 2002 Total Cost
Previous President’s Budget Submit 6.175 6.715 6.838 Continuing
Appropriated Vaue L

PProp 0.000 6.715 0.000 Continuing

Adjustments to Appropriated Vaue
a. Congressionally Directed

Undistributed Reduction 0.000 -0.000 0.000

b. Rescission/Below-threshold

Reprogramming, Inflation Adjustment -0.033 -0.061 0.000

c. Other 0.000 0.000 -3.417

Current President's Budget 6.142 6.654 3.421 Continuing

Change Summary Explanation

(U) Eunding FY 2000 reductions are due to reprogramming adjustments. FY 2001 reductions reflect Section 8086 adjustments.
(U) Schedule N/A

(U) Technical
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(U) C. OTHERPROGRAM FUNDING SUMMARY COST: N/A

(U) D. ACOQUISITION STRATEGY: N/A

(U) E. SCHEDULE PROFILE: N/A
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- Cost to

COST (In Millions) FY2000 | FY2001 | FY2002 Complete | 10t Cost
Lotel Program Element (PE) 0.000| 21797| 9.901 Continuing | Continuing
DEPSCoR/P104 0.000 | 21.797 9.901 Continuing Continuing

(U) A.Mission Description and Budget [tem Justification

(U) BRIEF DESCRIPTION OF ELEMENT

(V) Defense Experimental Program to Stimulate Competitive Research (DEPSCoR). The DEPSCOoR is alegislated program that helps
build national infrastructure for research and education by funding research activities in science and engineering fields important to
national defense. Participation in this program is limited to states that meet eligibility criteria as set forth in the authorizing language.
The program isintended to improve the capabilities of institutions of higher education (IHE) to develop, plan and execute science and
engineering research that is competitive under the peer-review system. IHEsin eligible states are invited, through their NSF State
EPSCoR Committee, to compete for research/infrastructure awards in areas identified by the department in broad agency
announcements regularly published by the Services.

(U)DEPSCoR was previously funded in the University Research Initiative Program (PE 0601103D8Z2).
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- Cost to
COST(In Millions) FY 2000 | FY 2001 | FY 2002 Total Cost
Complete

Total Progra'gos' ement (PE) | o000 | 21797 | 9.901 Continuing | Continuing
DEPSCoR/P104 0.000 | 21.797 9.901 Continuing Continuing

(U) Project Number and Title: P104 DEPSCoR

(U) PROGRAM ACCOMPLISHMENTSAND PLANS

(U) EY_2000 Accomplishments:

(U) + Reported under PE 0601103D8Z

(U) EY 2001 Plans:

(U) Research. Thisisacongressionally mandated program that will continue to be conducted in a manner that is consistent with the
goals established in the authorizing legislation and at alevel of performance directly proportional to the funding that is annually
adjusted by Congress. Research proposals from eligible states will be competitively selected for funding.($ 21.797 million)

(U) EY 2002 Plans:

(U)Research. Thisisacongressionally mandated program that will continue to be conducted in a manner that is consistent with the
goals established in the authorizing legislation and at alevel of performance directly proportional to the funding that is annually
adjusted by Congress. Research proposals from eligible states will be competitively selected for funding.($ 9.901 million)
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(U) B. Program Change Summary FEY2000 FY 2001 FY 2002 Total Cost
Previous President’ s Budget Submit 0.000 9.859 9.845 Continuing
Appropriated Vaue L

PProp 0000  22.000 0.000 Continuing

Adjustments to Appropriated Vaue
a. Congressionally Directed

Undistributed Reduction 0.000 0.000 0.000

b. Rescission/Below-threshold

Reprogramming, Inflation Adjustment 0.000 -0.203 0.056

c. Other 0.000 0.000 0.000

Current President's Budget 0.000 21.797 9.901 Continuing

Change Summary Explanation

(U) Eunding DEPSCoR was previously funded in the University Research Initiative (PE 0601103D8Z). FY 2001 reductions
reflect Section 8086 adjustments.
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(U) Schedule N/A

(U) Technical:

(U) C. OTHERPROGRAM FUNDING SUMMARY COST: N/A

(U) D. ACOQUISITION STRATEGY: N/A

(U) E. SCHEDULE PROFILE: N/A
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COST - Cost to

(In Millions) FY 2000 | FY 2001 | FY 2002 Complete | 70t Cost
Lotel Program Element (PE) 11556 | 19.845| 14.660 Continuing | Continuing
MFEL/P483 11.556 | 19.845| 14.660 Continuing Continuing

(U) A.Mission Description and Budget [tem Justification

(U) BRIEF DESCRIPTION OF ELEMENT

(U) The MFEL program seeks to develop advanced, laser-based applications for military medicine and electronic materials research.
Free electron lasers (FELS) provide unique pul se features and tunable wavelength characteristics that are unavailable in other laser
devices. Thus, FELs broaden the experimental options for the development of new laser-based medical technologies.

(U) The mgority of this program is focused on devel oping advanced procedures for rapid diagnosis and treatment of battlefield-
related medica problems. Specific applications under investigation include soft tissue repair, hard tissue surgery, therapies for
thermal and chemical burns, warfighter vision correction, and enhanced medical imaging. Laser applications will be clinically tested
in unique program medical centers, leading to Food and Drug Administration (FDA) approval. Thereis high potential dual use for
civilian medicine. Thus far, more than 30 clinical procedures have been developed in several medical specidties, including
ophthamology, orthopedics, thermal and chemical burn repair, and neurosurgery.

(U) A small part of this program is focused on electronic materials research. In thisresearch, the high energy FEL beam is exploited
for improved processing applications including more effective microstructure, surface cleaning and modification of transport
properties of microelectronic substrates
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(V) The program is executed primarily extramurally, but a small amount of funding is awarded to DOD medical centersto facilitate
technology transfer. Performersinclude 5 major university medical centers and approximately 10 applications groups. Awards are
made competitively, following solicitation and peer review, for performance periods of up to 3 years. The program emphasizes the
use of interdisciplinary teams of physicians, physicists, biologists, and engineers and collaborative interactions among the maor

MFEL centers.

UNCLASSIFIED




UNCLASSIFIED

RDT&E BUDGET ITEM JUSTIFICATION SHEET (R-2 Exhibit) e 2001
APPROPRIATION/BUDGET ACTIVITY R-11TEM NOMENCLATURE
RDT&E, Defense-Wide/BA2 Medical Free Electron Laser
PE 0602227D8Z
- Cost to
COST(In Millions) FY 2000 | FY 2001 | FY 2002 Total Cost
Complete
Total Progra'gos' ement (PE) | 11556 | 10845| 14.660 Continuing | Continuing
MFEL/P483 11.556 | 19.845| 14.660 Continuing Continuing

(U) Project Number and Title: P483 MFEL

(U) PROGRAM ACCOMPLISHMENTSAND PLANS

(U) EY_2000 Accomplishments:

(U) A competition for medical center awards was conducted during 1999 for awards beginning in FY 2000. Increased emphasisis
being placed upon transition of research products for combat casualty care and military trauma centers by establishing collaborative
projects between military medical sites and research centers funded under the program. Specific studies have included work to
develop Optical Doppler Tomography to image in vivo blood flow, the devel opment of two photon microscopy and OCT
birefringence for cellular imaging of wounds and wound repair dynamics, successful use of an FEL for surgery on alesion in ahuman
brain, the development of methods for the specific photoinactivation of bacteriain wounds, new wound closure methods for delicate
tissues such as those of the eye using photosensitive dye crosslinking, and development of a system based on Compton scattering for
generation of monochromatic, tunable x-rays for use in medical imaging.($ 11.556 million)
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(U) EY 2001 Plans:

(U) Newly completed center awards will be in place for thelir first full year of funding. Emphasis will continue to be on military
relevant laser medicine with increasing focus on endoscopic imaging for rapid battlefield diagnostics and wound diagnostics and
treatment. Studies of the special problems associated with laser vision correction, exacerbated by a variety of the special demands of
military operations, will be enhanced, as will means to alleviate such problems. Military relevant medical procedures introduced
under this program will continue to be evaluated by, and transferred to, military medical centers, and the special capabilities and
facilities available at such centers will be used extensively. ($ 19.845 million)

(U) EY 2002 Plans:

(V) Center awards funded during the previous year will continue, with their primary focus continuing to be on militarily relevant laser
medicine applications. Procedures developed under this program will continue to be evaluated for transfer to clinical applicationin
the various military medical centers. Collaborative efforts with military combat casualty care research facilities will continue to be
used to facilitate transfer of new methodol ogies. New research efforts will expand center programs with new applications for combat
casualty care using innovative laser technologies not previously used. ($ 14.660 million).
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(U) B. Program ChangeSummary FEY 2000 FY 2001 FY 2002
Previous President’ s Budget Submit 11.525 15.029 9.660
Appropriated Value 0000  20.029 0.000
Adjustments to Appropriated Vaue

[ oty D
e vt Om 0o oo
c. Other 0.000 0.000 5.000
Current President’s Budget 11.556 19.845 14.660

Change Summary Explanation.

Total Cost
Continuing

Continuing

Continuing

(U) Eunding FY 2000 reflects adjustments for reprogrammings. FY 2001 reductions reflect Section 8086 adjustments. FY
2002 increase to fund new technologies in combat casualty care.

(U) Schedule N/A
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(U) Technical: N/A

(U) C. Other Program Funding Summary Cost N/A

(U) D. Acguisition Strateqy: N/A

(U) E. ScheduleProfile N/A
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- Cost to
COST (In Millions) FY2000 | FY2001 | FY2002 Complete | TOt Cost
Lotel Program Element (PE) 15743 | 22031 | 14.484 Continuing | Continuing
HBCU/P489 15743 | 22.031| 14.484 Continuing Continuing

(U) A.Mission Description and Budget [tem Justification

(U) BRIEF DESCRIPTION OF ELEMENT

(U) P2228D, Historically Black Colleges and Universities and Minority Institutions (HBCU/MI). The HBCU/MI program provides

infrastructure support in fields of science and engineering that are important to national defense. The DoD Infrastructure Support

Program is the only program that encourages participation of small minority schools as well as research institutions. This competitive

program provides support through grants or contracts for research, collaborative research, education assistance, instrumentation

purchases, and technical assistance. This project competitively supports programs at minority institutions nationwide in the following

areas;

Research. The research grants are to further the knowledge in the basic scientific disciplines through theoretical and empirical
activities. Collaborative research allows university professors to work directly with military laboratories or other universities.

Education. Education assistance funds are used by the selected institutions to strengthen their academic programsin science,
mathematics, and engineering thereby increasing the number of under-represented minorities obtaining undergraduate and

graduate degrees in these fields. These grants provide equipment, scholarships, cooperative work/study opportunities, visiting
faculty programs, summer programs, and a variety of other enhancements designed to support students and to encourage them to
pursue careers in science, mathematics, and engineering.
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Infrastructure. Funds for instrumentation allow institutions to increase their capability to perform research of interest to the
Department. This program allows the university to purchase from basic laboratory equipment for education program
enhancements to highly sophisticated research instruments, such as lasers and spectrometers.

Technical assistance. These funds are used to design programs to enhance the ability of minority institutions to successfully
compete for future Defense funding. The objectiveisto assist the HBCU/MI community in areas such as proposal writing and

administration of grants and contracts.
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- Cost to
COST(In Millions) FY 2000 | FY 2001 | FY 2002 Total Cost
Complete

Total Progra'gos' ement (PE) | 15743 | 20031 | 14484 Continuing | Continuing
HBCU/P489 15.743 | 22031 | 14.484 Continuing | Continuing

(U) Project Number and Title: P489 HBCU

(U) PROGRAM ACCOMPLISHMENTSAND PLANS

(U) EY_2000 Accomplishments:

(V) Continue evauation of the awards made with the prior year funds. In FY 2000 the HB CU/MI program made 31 awards using the
program funds. These 31 awards include twenty-six instrumentation grants and five research grants related to: infrared cameral

system for solar physics research, detection of incipient metal corrosion and cracking beneath paints using near infrared ultrafast
photonic techniques; low loss, low intermodul ation distortion materials, devices, and circuits for use in frequency agile microwave
systems; visualization, modeling and simulation instrumentation; greenhouse equipment for teaching and research; composite isogrid
structure for space applications; and hands-on environmenta education using modern analytical equipment. Among the awardees
were thirteen historically black colleges and universities, thirteen Hispanic-Serving Institutions, and five other minority institutions.
These awards were a combination of new starts, and continuations of some grants and other efforts started under previous fiscal years
depending on technical progress. The Services selected the competitive awards from proposals submitted under the Infrastructure
Support Program for HBCU/MIs: FY 2000 broad agency announcement distributed in September 1999. To date, 7 competitions have
resulted in 211 Instrumentation grants, 27 research grants, 20 education awards, 9 education centers and 2 technical assistance awards.
($ 15.743 million)
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(U) EY 2001 Plans:

(U) Continue evaluation of the awards made with prior year funds. FY 2001 competitions for new minority research, education,
infrastructure efforts are being conducted. In FY 2001, the HBCU/MI program will make additional awards using the program funds.
These awards will be a combination of new starts, and continuations of some grants and other efforts started under previous fiscal
years depending on technical progress. The Services will select the competitive awards from proposals submitted under the
Infrastructure Support Program for HBCU/MIs. FY 2001 broad agency announcement distributed in October 2000. FY 2001 program
also contains two congressional adds ($3.000 Million) for Tribal Colleges and Universities and ($5.000 Million) for Hispanic Service
Institutions, which resulted in two additional/new broad agency announcements. These awards will be made for instrumentation for
research and education programs, research, undergraduate scholarships and graduate fellowships.

($22.031 million)

(U) EY 2002 Plans:

(U)Continue evaluation of the awards made with prior year funds. In FY 2002, the HBCU/MI program will make additional awards
using the program funds. These awards will be a combination of new starts, and continuations of some grants and other efforts started
under previous fiscal years depending on technical progress. The Services will select the competitive awards.($ 14.484 million)
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(U) B. Program Change Summary FEY2000 FY 2001
Previous President’ s Budget Submit 15.747 14.236
Appropriated Value 0.000 29236
Adjustments to Appropriated Vaue

o sonaly e
Repvogramming,Inlaton Adusment 0004 000D
c. Other 0.000 0.000
Current President's Budget 15.743 22.031

Change Summary Explanation

FY 2002
14.402

0.000

0.000
0.082
0.000

14.484

(U) Eunding: FY 2001 reductions reflect Section 8086 adjustments.

(U) Schedule N/A

(U) Technical: N/A
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(U) C. Other Program Funding Summary Cost N/A

(U) D. Acguisition Strateqy: N/A

(U) E. ScheduleProfile N/A
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COST (In Millions) FY2000 | FY2001 | FY2002 C%Omséltgte Total Cost
Lotel Program Element (PE) 20081 | 19917 | 21.969 Continuing | Continuing
Lincoln Laboratory/P534 20.081 | 19917 | 21.969 Continuing Continuing

(U) A.Mission Description and Budget [tem Justification

(U) BRIEF DESCRIPTION OF ELEMENT

(U)The Lincoln Laboratory (LL) program is a high technology research and devel opment effort conducted through a cost
reimbursable contract with the Massachusetts Institute of Technology (MIT). LL isoperated as a FFRDC administered by the DoD,

and is unique among DoD FFRDCs. It has no funding sources other than the Line for its innovative research and devel opment

efforts. Thisisdueto thefact that LL isoperated by MIT at no fee and may not charge for IR&D (under A-21). Other DoD FFRDCs
do charge a fee with which they may support research efforts.

(U)The LL Line funds research activities that directly lead to the development of new system concepts, new technologies, and new
components and materials. Historically, the Line funding supported many development and demonstration programs which have led to
such significant DoD systems as JSTARS, MILSTAR, GEODSS, as well as to solid-state devices and processes of mgjor importance
to the military industrial base. In addition to being the foundation for many new LL programs, the Line also supports other ongoing
Laboratory programs with state-of-the-art technology developments. The program has the following 4 research elements:
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» Target surveillance and recognition, with emphasis on (1) revolutionary sensing techniques and algorithms for detecting and
recognizing battlefield targets both in the clear and in difficult deployments, (2) supporting data collection and phenomenol ogy, (3)
fundamental target-recognition bounds and their implications for sensor and algorithm design, and (4) revolutionary new approaches
for automated passive sonar target classification of submarine targets and discrimination of submarines from surface ship clutter.

» High-connectivity, low-cost military global defense network and communications systems, with emphasis on new antennas, RF
technology, network protocols (including for mobile users with lightweight transceivers), high-rate fiber and free-space optical
communications systems, and the interconnection of these very disparate modalities into a global defense network that can truly
realize the vision of a “from sensor to shooter” communications infrastructure which will greatly enhance force effectiveness by
providing the right information at the right time anywhere in the world;

» Advanced combat support technologies for active hyperspectral sensing systems and compact biological agent detection systems.
The focus in biological agent detection isin devel oping technology for compact, lightweight, real-time biol ogical-agent sensors with
extremely high sensitivity (< 1 agent containing particle per liter of air) and with strong background clutter rejection for extremely
low false-alarm rate (< 1 per week). The primary objective for the active hyperspectral sensing system development is to demonstrate
the feasibility and utility of combining active illumination with hyperspectral imaging for arange of military applications including
CID.

» Revolutionary, advanced electronic/optical technology, with specific emphasis on optical sampling for direct ana og-to-digital
conversion on the microwave carrier in digital receivers for radar and el ectronic intercept, 3-D imaging and high sensitivity IR focal-
plane arrays for advanced missile seekers, mid-infrared semiconductor lasers to counter advanced heat-seeking missiles, new
miniature fluorescent and microfluidic sensors for rapidly detecting and identifying low concentrations of biowarfare agents, solid
state low-light imagers for improved night vision under starlight illumination, and high-speed, radiation hard, ultra-low power analog
and digital circuits for ubiquitous DoD applications.
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COST(In Millions) FY 2000 | FY 2001 | FY 2002 Costto | 14 Cost
Complete

Total Progra'gos' ement (PE) | 17081 | 10017 | 21.969 Continuing | Continuing

Lincoln Laboratory/P534 17081 | 10917 | 21.969 Continuing | Continuing

(U) Project Number and Title: P534 Lincoln L aboratory

(U) PROGRAM ACCOMPLISHMENTSAND PLANS

(U) EY_2000 Accomplishments:

(V) Target Surveillance and Recognition:

(V) Surface Surveillance:

(V) Extend fundamental target-recognition bounds to multi-look, multi-frequency and polarimetric sensing. Initiate formulation and

analysis of multi-sensor concepts for high-performance, resource-efficient wide-area battlefield target recognition. Continue

theoretical and experimental investigation of sparse-array techniques for active seismic imaging of underground facilities. In addition
to being directly applicable to ongoing R& D efforts such as DARPA s MTE, MSTAR and underground-facilities programs, these
activitieswill have considerable significance for organizations, such as NIMA, NRO and the Services, that are planning and

devel oping next-generation sensing and exploitation systems.
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(V) Space Surveillance

(V) Continue 3-D laser radar technology development with the final hybridization of 32 x 32 avalanche photo-diode (APD) arrays
with arrays of CMOS timing electronics. These arrays will be incorporated into the brassboard system for the demonstration of
single-photon-sensitivity 3-D imaging for advanced BMD and tactical seekers. Begin the development of APD arrays, which are
sensitive at 1.5-micron wavelengths, for use with eyesafe laser transmitters. Thiswill include the development of single-element and
small arrays of diffusion-bonded structures utilizing an InGaAs absorption region and a silicon avalanche region. These APD arrays

will be compatible with the co-developed CMOS timing circuitry and will enable 3-D laser radar systems for use in combat-
identification and vehicle-navigation applications as well as tactical seekersin urban environments where laser eyesafety isa

requirement. Begin the development of alaser-transmitter system that incorporates the multi-functional capability of 3-D laser radar
and laser-vibration sensing. This system would incorporate APD arrays for the 3-D imaging along with along-coherence-time mode-

locked laser transmitter, which would allow coherent detection for vibration measurements and has applications in combat

identification.

(V) Sonar Target Classification Continue to investigate the benefit of improved front end beamforming techniques but focus more on
the impact of improved features on classifier and overall system performance. Explore and demonstrate adaptive techniques for array
calibration to improve sonar performance during ownship maneuvers. Strong interfering surface ships can serve as sources of
opportunity that can be used to automatically calibrate or estimate array shape. The estimated shape will then be used directly within

the beamformer to improve target SNR.($ 4.172 million)
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(V) Military Communications:

(U) Continue to investigate technology for global high-rate military communications and networking at rates from tens of megabitsto
tens of gigabits per second, including optical communications and tactical theater communications (particularly to Army forces on
the move). Globa ultra-high-rate networking: Initial implementation of ultra-high-rate optical network from Lincoln Laboratory
to Washington, DC under funded programs; will be available for demonstrations of line-funded fiber optic communications
techniques. Demonstrate 100 Gbps packet assembly, transmission and reception over optical fiber in laboratory testbed. Develop
novel applications using high-speed optical backbones such as cooperative processing of radar data and other applications.
Tactical Satellite Terminals. Complete transfer of technology of optically controlled phased array antennas into funded radar and
communication programs.

(V) Defensive Information Warfare: Bottleneck Verification System will be further refined and evaluated, then will be extended
beyond looking for illegal user-to-root transitions to other attack classes and mechanisms. This technology will be transferred to
AFWIC for deployment over awide range of Air Force base computer networks. The set of information assurance components in the
yearly product evaluation will be extended to encompass protection (e.g. firewalls) and reaction (e.g. security service desks)
subsystems in addition to ID subsystems. Begin development of systems that can identify and not merely detect intrusion attacks.

($ 3.656 million)

(U) Combat Support Technology:

(V) Active Hyperspectral Sensing Systems: Extend the operating spectral region of both the white light “laser” and the spectral
imaging systems from VIS/NIR to encompass 3 to 5 micron bands. Continue processing algorithm development in order to identify
key features for target recognition and visualization using the extended sensing capability. This system will continue to be tested in
both laboratory and field environments on a variety of targets and scenarios of military interest. Design of afull-spectral system,
spanning the visible through infrared bands will be initiated and the factors affecting fusion with other sensing systems, such as
synthetic-aperture radar and other EO sensors, will be examined.

UNCLASSIFIED




UNCLASSIFIED

RDT&E BUDGET ITEM JUSTIFICATION SHEET (R-2 Exhibit) JONE 2001
APPROPRIATION/BUDGET ACTIVITY R-1ITEM NOMENCLATURE
RDT&E, Defense Wide/BA 2 Lincoln Laboratory
PE 0602234D8Z

(V) Biological Agent Detection Systems:. The work will begin to focus on a miniature, low-power sensor incorporating a UV
fluorescence sensor at the front end, a B-cell-based identifying sensor at the back end, and stages of intelligent particle sampling and
sample purification in the middle. For the UV sensor, work will continue on reducing the laser power requirements, and work will
begin on aggressively miniaturizing the sensor. Development will begin on afully intelligent, integrated particle sampler and on the
microfluidic sample-purification sub-system. Modeling and sisimulation efforts will continue with emphasis on how the integrated
sensor would perform in urban environments. In addition, work will continue on cartridge-based soil measurements and on
background measurements. These technology efforts will flow into the Joint Biological Point Detection System (JBPDS) and into the
Joint Biologica Remote Early Warning System (JBREWS) ACTD.($ 4.536 million)

(U) Advanced Electronics Technology: Extend direct RF optical sampling to bandwidths beyond 100 MHz by demonstrating scalable
methods for parallelizing quantizers: Begin system demonstration of utility of optical sampling for digital receivers at radar field site.
Improve materials and spectral combining techniques enabling higher-brightness and higher-operating-temperature optically pumped
mid-IR semiconductor lasers for IRCM applications. Reduce dark current levels and develop CM OS-based versions of visible, UV
and IR focal planesin support of AF, DARPA, and other DoD programs. Continue development of advanced silicon process
technology with extensions of CMOS to sub-100-nm feature sizes, with emphasis on development of technologies for on-focal-plane
processing, radiation-hard technologies, and integrated sensors. Continue development of tunable superconductive RF filters for
frequency-agile receivers. Demonstrate 4-GHz bandwidth ELINT receiver incorporating superconductive chirp filters and CMOS/SOI
data processor. Continue development of bio-detector technology based on integration of living biological cells with microfluids and
microel ectronics with emphasis on discrimination and identification methodologies. Demonstrate 3-D radar subsystem incorporating a
32x32 array of geiger-mode avalanche photodiodes (APD), integrated timing electronics, and compact laser illuminator. Demonstrate
APD arrays for use at eye-safe wavel engths applications. Demonstrate microel ectromechanical (MEM) RF tuning structures for
electronically reconfigurable microwave receivers and antennas. Initiate development of AlGaN UV detectors for solar- blind
applications.($ 4.717 million)

UNCLASSIFIED




UNCLASSIFIED

RDT&E BUDGET ITEM JUSTIFICATION SHEET (R-2 Exhibit) JONE 2001
APPROPRIATION/BUDGET ACTIVITY R-1ITEM NOMENCLATURE
RDT&E, Defense Wide/BA 2 Lincoln Laboratory
PE 0602234D8Z

(U) EY 2001 Plans:

(V) Target Surveillance and Recognition:
(V) Surface Surveillance:

(U) Develop and apply absolute (vs. relative, between two sensor designs) fundamental ATR performance bounds. Apply multi-
sensor ATR concepts to development of practical multi-sensor ATR architectures for high-performance, resource-efficient, wide-area
battlefield target recognition. Design field experiments to demonstrate such architectures. Refine techniques for sparse-array active
seismic imaging and demonstrate an existing underground facility. In addition to being directly applicable to ongoing R& FD efforts
such as DARPA s MTE and MSTAR programs, these activities will have considerable significance for organizations, such as NIMA,
NRO and the Services, that are planning and devel oping next-generation sensing and exploitation systems.

(V) Space Surveillance:

(V) Continue 3-D laser radar technology development with the scaling of the array sizesto greater than 32 x 32 pixels. These larger
arrays will have applications for advanced BMD and tactical seekers and ground mapping and foliage penetration. Continue the
development of 1.5-micron-sensitive APD arrays with the scaling of the single-element and small arraysto 32 x 32, or larger, array
sizes. These devices will enable the single-photon-sensitive 3-D laser radar technologies to be used in the eyesafe regime for
applications such as combat identification and tactical seeker homing in urban environments. Continue the development of multi-
function laser transmitters, which are capable of 3-D imaging and laser-vibration sensing, for applications of combat identification and
underground-structure sensing.
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(V) Sonar Target Classification Expand appl ication of IPAC classification approach beyond submarine towed array sonars to the fixed
(SOSUS) and mobile (SURTASS) surveillance problems. Develop techniques for operator in-situ training and test with field data.
Develop dynamic databases to permit sonar to exploit knowledge of environment, intelligence information, external sensor data on
surface ship clutter.($ 4.078 million)

(V) Military Communications:

(V) Continue to develop technology for global high-rate military communications and networking, including optical communications
in space and fiber. Continue demonstration and extension of networking techniques and protocols for interworking among disparate
networks including Milsatcom. Complete testing of ultra-fast optical testbed with 100 Gbps transmissions between Lincoln
Laboratory and Washington, DC (application to surveillance data processing). Investigate novel application areas for optical
technology such as ultra-fast data encryption and processing.

(V) Defensive Information Warfare: Development and evaluation of advanced techniques for network intrusion detection will
continue. Focus will shift towards detection of insider attacks (i.e. attacks from users who have authorized access to the system).
Build systems that process complementary data from an ensemble of cooperating intrusion detection systems, for improved aggregate
performance. Develop systems that can determine an attacker's intent.($ 3.404 million)

(U) Combat Support Technology:

(U) Active Hyperspectral Sensing System: Develop afull-spectral active HSI system, using select, discrete-frequency laser
wavelengths throughout the visible through mid-wave IR spectral regions, broadband illumination in discreet segments of those
regions, and passive long-wave IR imaging. The system will be adaptable, where both the sensing wavebands and target-recognition
algorithms will be specified by the applications. For some applications, visible APD arrays will be incorporated that permit range-
resolved imaging as well as the standard spatial and spectral imaging that the active HSI system affords. Effort will aso be expended
in devel oping real-time processing and visualization schemes for either direct relay to user or transmission to a control station for
fusion of multiple sensing assets.
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(V) Begin to explore how to adapt B-cell-based sensor for integrated package. This technology development may feed into an
integrated, miniature low-power sensor at alater date.($ 2.014 million)

(U) Advanced Electronics Technology:

(V) Investigate highly scaled CMOS/SOI digital circuits using mixed el ectron-beam and optical lithography at 25-nm feature sizes for
ultradense circuits. Explore integration of ICsin the third dimension as a means to significantly improve functional density.
Demonstrate compact and power efficient version of optically sampled A/D with multi-GHz bandwidth for radar and electronic
intelligence use. Extend highly integrated CCD/CMOS imager to include noiseless jitter compensation of platform motion. Continue
development of UV, visible, IR and hyperspectral imaging devices with on-focal-plane processing for “smart™ multimode sensors.
Transfer advanced mid-IR semiconductor laser technology to industry for dual-wavelength IRCM. Continue devel opment of
combined biochemical, micromechanical, electronic systems. Continue development of solid-state devices, materials and processing
subsystems in support of DoD programs.($ 5.195 million)

(U) Congressiona add($ 5.226 million)

(U) EY 2002 Plans:

(V) Target Surveillance and Recognition

Surface Surveillance:

(V) Extend integrated capability to automatic detection and identification of high value targets like Surface-to-Air Missiles. This
capability will build upon the trainable search agents an use terrain features as contextual information to help the target recognition

process. Focuswill center on the automatic target recognition of SA-6s from overhead data and reducing the processing latencies
associated with these time-critical targets.
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(V) Collect data with airborne sensor to support development of advanced operationa concepts and ECCM and ATR agorithms.

(U) Analyze the requirements for a system that will use the algorithms devel oped to image underground facilities. Consider sensors,
processing, calibration and communications requirements. Continue rel evant measurement to understand phenomenology and tune
and validate imaging agorithms.

(V) Sonar Target Classification

(V) Develop dynamic database concepts to permit sonar to better exploit knowledge of environment, intelligence information, and
external sensor data on surface ship clutter. Extend Interactive Passive Acoustic Classifier (IPAC) methodology to sonar classification
with multiple sensors, using the hill, sphere, and towed arrays of atypica submarine as an example. Continue (OMI) Operator-
Machine Interface development. Explore benefit to classification of distributed sensor systems.

($4.017 million)

(V) Military Communications:

(V) Globa Networks. Continue to develop technology for global high-rate military communications and networking, including
optical communications in space and fiber. Continue demonstration and extension of networking techniques and protocols for
interworking among disparate networks including Milsatcom. Demonstrate networked applications over MILSTAR Il to facilitate
ability to transfer C41SR datain the tactical theater. Utilize high-speed fiber network between Lincoln Laboratory and Washington,
DC to demonstrate movement of radar data from sensor to remote processing site for fusion with other radar data. Investigate novel
application areas for optical technology such as ultra-fast data encryption and processing.
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(V) Defensive Information Warfare: Research, development and evaluation of systems that can determine an attacker's intent will be
carried out. Research on combined detection and reaction will be extended to mobile, wireless networks. Technology transfer of
detection and reaction systems to military users will continue. Methodology for evaluation of intrusion detection and reaction systems
will be transferred to other government organizations.

($ 4.489 million)

(U) Combat Support Technology:

(V) Active Hyperspectral Sensing System: Develop a compact system consisting of passive HSI/M SI with select, discrete-frequency
laser wavelengths. The system will be adaptable, where both the sensing wavebands and target-recognition algorithms will be
specified by the applications. For some applications, visible APD arrays will be incorporated that permit range-resolved imaging as
well as the standard spatial and spectral imaging that the active system affords. Effort will also be expanded in developing rea-time
processing and visualization schemes for a number of operational concepts.

(V) Biological Agent Detection Systems: Field testing of the integrated BAWS/B-cell sensor will be conducted and non-living
analogs to the B-cells investigated to enhance sensor operability. Network architectures of miniature warning/ID sensors will be tested
in combined modeling and validation measurements. Sensor architectures will be considered that fuse biological with chemical
sensors and appropriate response strategies. Applications for the cartridge-based nucleic-acid testing will be expanded to include real-
time, in-the-field DNA analysis, and confirmation sensing.
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(V) Continue the devel opment of laser-radar technologies for applications of advanced ballistic and tactical seekers and combat
identification. Thisincludes the development of visible and near-infrared-sensitive Geiger-mode APD arrays with bonded timing
circuitry for 3-D laser radars. Upgrade the 3-D imaging brassboard system to operate at the 1.5-micron eyesafe wavelength. This will
allow the functional test and demonstration of the InGaAs APD arrays. Examine the issues related to integrating these systemsinto
lightweight, low power, packages consistent with advanced seeker applications, which will provide single-photon-sensitivity and high-
precision range resolution for generating detailed 3-D imagery of targets. Continue the development of multi-function laser-radar
systems, which combine 3-D imaging and range-Doppler/vibration sensing for applications of BMD interceptors, combat
identification and foliage penetration. These systems will use the same laser transmitter for incoherent 3-D laser radar, utilizing the
APD arrays, and coherent laser radar for target-vibration sensing. This development will involve the integration of a multi-function
laser radar testbed, which will enable the collection of 3-D and range-Doppler image data on avariety of BMD-seeker related targets.
($6.170 million)

(U) Advanced Electronics Technology:

(U) Address improvement of CMOS/SOI yield and radiation hardness. Explore limits of optical lithography using phase-shift masking
at 157-nm wavelength. Complete the 3-D stacked megapixel imager with on-chip digital image processing. Demonstrate optically
sampled A/D at 1-GHz bandwidth in field radar site. Continue development of UV, visible, IR and hyperspectral imaging devices with
on-focal-plane processing for “smart* multimode sensors. Demonstrate near-IR/electronically shuttered 4-megapixel CCD imager for
airborne reconnaissance. Build beam-combined high-brightness IRCM demonstration package. Develop high-power laser systems
using beam-combined fiber sources and/or cooled Yb:Y AG. Develop optimized super-wideband compressive receiver for airborne
ELINT. Continue development of combined biochemical, micromechanical, electronic systems. Continue development of solid-state
devices, materials and processing subsystems in support of DoD programs.

($7.293 million)
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(U) B. Program Change Summary FEY2000 FY 2001
Previous President’ s Budget Submit 20.189 18.602
Appropriated Value 20,102
Adjustments to Appropriated Vaue

[ ooty e
geﬁr&:gr:s'm(r)nnllr?gel ?r\llly I-;E ;?Ttlj?ustment -0.108 0131
c. Other 0.000 0.000
Current President's Budget 20.081 19.917

Change Summary Explanation

FY 2002

18.845

0.000
0.000
3.124

21.969

Total Cost

Continuing

Continuing

Continuing

(U) Eunding FY 2000 increase was the result of a below threshold reprogramming. FY 2001 reductions reflect Section 8086

adjustments.
(U) Schedule N/A

(U) Technical: N/A
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(U) C. Other Program Funding Summary Cost N/A

(U) D. Acguisition Strateqy: N/A

(U) E. ScheduleProfile N/A
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- Cost to
COST (In Millions) FY 2000 | FY 2001 | FY 2002 Total Cost
Complete
Lotel Program Element (PE) 8.829| 8600| 8971 Continuing | Continuing
Radiation Injury Assessment
and Therapeutic 8.829 8.600 8.971 Continuing Continuing
Approach/P505

(U) A.Mission Description and Budget [tem Justification

(U) BRIEF DESCRIPTION OF ELEMENT

(U)This program supports applied research to investigate new approaches that will lead to advancements in biomedical strategies for
preventing, treating, assessing and predicting the health effects of ionizing radiation, either alone or in combination with other
biological warfare (BW)/chemica warfare (CW) toxicants. The premise isthat DoD must be ready to conduct tactical, humanitarian
or counter terrorism missions within radiation environments. Development of protective and therapeutic strategies will enable
military forces to operate, when required, in nuclear or radioactive combat environments, while minimizing both short- and long-term
risks of adverse health consequences. Advancementsin tools to measure radiation exposure to military personnel will be used in
triage, treatment decisions and risk assessment. Accurate models to predict casualties, particularly in combined nuclear-biological-
chemical NBC environments, will promote effective command decisions and force structure planning to ensure mission success.
(U)The program has four primary goals: (1) to understand the pathological consequences of radiation injury and radiological hazards
in order to provide arational basis for prophylactic and therapeutic drug development; (2) to develop novel biological markers and
delivery platformsfor rapid, field-based individual dose assessment; (3) to define the toxicity of depleted uranium (DU); (4) to define
any interactions between radiation and BW or CW agents that cause more severe injury and the drugs used to protect against them --
with the goal of developing new models to predict casualties.
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(V) The Armed Forces Radiobiology Research Institute (AFRRI), because of its multidisciplinary staff and facility resources, is
uniquely qualified to execute the program prescribed by its mission. AFRRI s radiation sources allow the simulation of any

radiological environment that might be encountered. AFRRI is currently the sole laboratory with the combined capabilities needed to
conduct this research.
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- Cost to
COST(In Millions) FY 2000 | FY 2001 | FY 2002 Total Cost
Complete
Total Progra'gos' ement (PE) | ggoo| g600| 8971 Continuing | Continuing
Radiation Injury Assessment Continuing | Continuing
and Therapeutic 8829 | 8600| 8971
Approach/P505

(U) Project Number and Title: P505 Radiation Injury Assessment and Therapeutic Approach

(U) PROGRAM ACCOMPLISHMENTSAND PLANS

(U) EY_2000 Accomplishments:

(U) Demonstrated therapeutic efficacy of keratinocyte growth factor (KGF) for treating radiation-induced gastrointestinal injury.($
0.500 million)

(V) Established a cDNA screening assay for monitoring variable gene expression, and refined other experimental processes needed
for rational discovery and development of preventive strategies based on fundamental mechanisms of cellular and molecular injury
and repair of blood-forming (hematopoietic) and gastrointestinal organ systems. ($ 1.000 million)

(U) Extended gene-based drug screening protocols to assess efficacy of an aminothiol-based radioprotectant being developed to

mitigate the adverse genomic consequences caused by acute or chronic radiation exposures and that lead to long-term health
conseguences.($ 0.500 million)
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(V) Identified and partially characterized radioprotective qualities of a class of nutritional supplements (isoflavones) that are non-
toxic by oral administration. Demonstrated efficacy of radioprotectant compounds such as androstene steroids in reducing the
frequency of neoplastic transformation and related long-term adverse health effects. ($ 1.819 million)

(U) Completed and published refinements of the Premature Chromosome Condensation (PCC) interphase-chromosome aberration
bioassay used for radiation dose assessment across a broad dose range from biological samples such as blood. Further refined the PCC
assay by developing a cytogenetic staining technigque, making the assay amenable to automated image analysis and scoring of
chromosomal aberrations. ($ 1.121 million)

(V) Further demonstrated predictable dose responses of sel ected molecul ar-based biological markers of radiation exposure that can be
measured by rapid field-based polymerase chain reaction (PCR) techniques. Using an in vitro human peripheral blood model,
identified messenger-RNA, DNA and protein species that yield measureable reproducible responses to ionizing radiation. Confirmed
utility of a fluorogenic nuclease PCR procedure to effectively measure radiation-induced altered gene expression and DNA
mutations.($ 0.357 million)

(U) Continued assessing the effects of combined radiation and B. anthracis exposures on status of protective immunity. Continued to
collect and analyze data to quantify the biological interactions of radiation and non-lethal, incapacitating bacterial agents. Completed
initial mortality studies on combined exposure to radiation and viral agents (e.g. VEE). Continued animal model studiesto collect and
analyze experimental datato improve and expand the predictive value of casualty prediction models and to provide information to
improve clinical management of combined injuries. ($ 1.462 million)

(U) Completed animal model experimentation to assess treatment strategies for endemic shigellosisin irradiated animals. Continued

assessment of the combined effects of radiation exposure and sleep deprivation on brain wave patterns and sleep-wake cycle
aterations ($ 1.118 million).
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(U) Continued work on the carcinogenic potential of DU and other militarily relevant heavy metals by measuring transformat ion
potential and genotoxicity in in vitro cell culture systems. Completed pilot studies on immune system effects resulting from long-term
DU exposure. Completed cell culture pilot study to assess tungsten toxicity. ($ 0.952 million)

(U) EY 2001 Plans:

(V) Develop ssimplified drug delivery systems for new drug prototypes. Commence initial design and testing of vehicles for oral and
subcutaneous administration of metabolite- and nutritional-based radioprotectants (androstendiol, vitamin E, isoflavones).($ 1.430
million)

(V) Initiate use of molecular biomarker and other functional assays to assess host immune defense response to combined
radiation/virus-bacteria exposures. Complete studies on the interaction of radiation and sleep deprivation on seizure incidence, brain
waves and sleep-wake cycles.($ 0.689 million)

(U) Continue to identify promising new radioprotectants and therapeutics using newly established drug screening assays. Continue to
refine and test preventive teatment strategies based on fundamental mechanisms of cellular and molecular injury and repair of blood-
forming (hematopoietic) and gastointestinal organ systems. ($ 1.043 million)

(U) Continue to extend and refine high-throughput, gene-based drug screening protocols to assess effi cacy of newly identified
radioprotectants, therapeutics, or combinations for both early- and late-arising injuries. ($ 0.796 million)

(V) Test efficacy of second-generation, slow-release radioprotectant implants under chronic irradiation exposure.($ 0.74 6 million)
(V) Continue development of aclinical cytogenetic-based bioassay system by extending improvements in sample preparation,

imaging and data analysis, and by broadening the operating range of dose measurement.($ 0.844 million)
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(V) Continue development of molecular biomarker systemsfor field use. Continue to assess dose-ranges and time-window
characteristics for gene expression and protein radiation biomarkers. Continue building alibrary of gene expression, DNA mutation
and protein biomarkers that can be rapidly measured in mutiplex arrays to give enhanced precision and accuracy of radiation dose
assessment. Incorporate the use of automated data analysis systems to more efficiently evaluate promising candidate molecular
biomarkers.($ 0.539 million)

(U) Complete the assessment of prophylactic efficacy of the anthrax vaccine to provide protection from infection following a
combined radiation/B.anthracis exposure. Continue studies with other vaccines (e.g. for VEE) to assess effectiveness in combined
radiation/infectious agent exposures. Continue to quantify the biological interactions of radiation and non-lethal, incapacitating
bacteria agents. Extend mortality studies of radiation/BW agent interactions with viral threats. Continue to collect and analyze animal
model datato improve and expand the predictive value of casualty prediction models.($ 1.020 million)

(U) Complete assessment of treatment strategies for endemic shigellosisin irradiated animals. Initiate evaluation of therapeutic age nts
for B. anthracis and other potential BW agents for combined radiation-infectious agent exposures.($ 0.596 million)

(V) Initiate rodent life-span study of cancer risk of embedded DU and tungsten alloys. Continue studies in cultured cells of cancer

risk of heavy metal exposure. Initiate full study of effects of DU exposure on the immune system. Initiate studies of DU neurotoxicity.
Initiate studies of female reproductive effects of DU. ($ 0.897 million)

(U) EY 2002 Plans:

(V) Incorporate newly developed gene response and microsatellite-based genetic assays into analytical strategies for assessing
radioprotectant and therapeutic drug efficacies.
($2.178 million)
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(V) Initiate studies to determine the therapeutic benefit of combining selected pretreatments (androstenediol, vitamin E, amifostine)
with post-exposure cytokine treatments (IL-11, G-CSF). Initiate studies using recombinant KGF to further characterize the efficacy of
natural KGF as a pretreatment for gastrointestinal injury.($ 1.506 million)

(U) Complete sample preparation, imaging, data analysis, and operating dose range system improvements for the clinical cytogenetic-
based (PCC) bioassay. Conduct tests to determine laboratory testbed performance specifications (sample throughput, accuracy,
precision)($ 0.906 million)

(V) Continue to refine and optimize system characteristics and operating range performance for amolecular biomarker bioassay
capable of field use. Continue to explore use of automated data analysis systems to efficiently evaluate candidate biomarkers.($ 0.757
million)

(U) Compl ete assessment of efficacy of VEE vaccines for combined radiation/BW agent exposures. Continue to assess efficacy of
other vaccines for combined exposure. Continue to collect and analyze data to quantify biological interactions of combined exposures.
Complete first phase of mortality studies with combined radiation/vira agent exposures. Continue to collect and analyze animal model
datato improve and expand the predictive value of casualty prediction models.($ 1.406 million)

(V) Continue efficacy assessment of therapeutic drugs for combined radiation/infectious agent exposures. Initiate studies of combining
treatments of immunomodulators with antimicrobials for combined exposures. Initiate studies to determine therapeutic effectiveness
of isoflavones for combined injury. Initiate studies to determine effectiveness of vaccines to manage endemic disease of the
gastrointestina system after radiation exposure.($ 0.806 million)

(V) Continue use of molecular biomarker and other functional assays to assess host immune response to combined radiation/bacteria-
virus exposures.($ 0.406 million)

(U) Complete studies of femal e reproductive effects of DU. Continue studiesin cultured cells and rodents of cancer risk of DU and the
long-term effects on the immune and nervous systems.($ 1.006 million)
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(U) B. Program Change Summary FEY 2000 FY 2001 FY 2002
Previous President’ s Budget Submit 8.875 8.680 8.921
Appropriated Vaue

Adjustments to Appropriated Vaue

a. Congressionally Directed

Undistributed Reduction 0.000  -0.080 0.000
b. Rescission/Below-threshold

Reprogramming, Inflation Adjustment -0.046 0.000 0.050
c. Other 0.000 0.000 0.000
President’s Budget Submission 8.829 8.600 8.971

Change Summary Explanation

Total Cost
Continuing

Continuing

Continuing

(U) Eunding FY 2000 funding changes are due to the result of abelow threshold reprogrammings. FY 2001 reductions reflect

Section 8086 adjustments.

(U) Schedule N/A
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(U) Technical: N/A

(U) C. Other Program Funding Summary Cost N/A

(U) D. Acguisition Strateqy: N/A

(U) E. ScheduleProfile N/A
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COST (In Millions) FY2000 | FY2001 | FY2002 C%Omséltgte Total Cost
Lotel Program Element (PE) 0.000| 29767 | 36.005 Continuing | Continuing
High Energy Laser/P890 0.000 | 29.767 | 36.005

(U) A.Mission Description and Budget [tem Justification

(U) BRIEF DESCRIPTION OF ELEMENT

(V) This program element funds High Energy Laser (HEL) applied research aimed at translating fundamental scientific knowledge
into proof-of-concept solutions relevant to HEL systems. HEL weapons systems have many potential advantages, including speed-of-
light time-to-target, high precision, nearly unlimited magazine depth, low cost per kill, and reduced logistics requirements because of
no need for stocks of munitions or warheads. Asaresult, HELs have the potential to perform awide variety of military missions,
including some that are impossible, or nearly so, for conventional weapons. These include interception of ballistic missiles in boost
phase, defeat of high-speed, maneuvering anti-ship and anti-aircraft missiles, and the ultra-precision negation of targets in urban
environments with no collateral damage. Research conducted under this program element devel ops the technology necessary to
enable these and other HEL missions.

(V) This program element is part of an overal DOD initiative in HEL science and technology being conducted by the recently formed
HEL Joint Technology Office (JTO). The goals of thisHEL JTO funded research are to provide the technology to make HEL systems
more effective and also to make them lighter, smaller, cheaper, and more easily supportable on the battlefield. In general, efforts
funded under this program element are chosen for their potential to have major impact on multiple HEL systems and on multiple
Service missions. Asaresult of thisfocus and of close coordination with the military departments and defense agencies, this program
element complements other DOD HEL programs that are directed at more specific Service and agency needs.
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(V) A broad range of technology is addressed in key areas such as chemical lasers, solid-state lasers, beam control, optics,
propagation, and free-electron lasers. Research is conducted by Government laboratories, industry, and universities. The program
element funds theoretical, computational, and experimental investigations. In many cases, these three types of investigations are
combined under asingle effort, thereby creating synergistic effects between various scientific approaches, and greatly enhancing the
potential for breaking through the technology barriers that currently prevent HELs from being fielded as viable weapon systems.
DOD intends to transition successful systems concepts developed under this program element into advanced technology

demonstrations for particular mission needs.
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COST(In Millions) FY 2000 | FY 2001 | FY 2002 Costto | 14 Cost
Complete

Total Progra'gos'emmt (PE) | 0o000| 20767| 36.005 Continuing | Continuing

High Energy Laser/P890 0.000 | 29.767| 36.005

(U) Project Number and Title: P890 High Enerqy L asex

(U) PROGRAM ACCOMPLISHMENTSAND PLANS

(U) EY_2001 Accomplishments:

(V) FY 2001 this program element funded 30 different competitively selected technical efforts, totaling $29.770 million, divided into

the following areas:

Solid State Lasers ($8.800 million)

Beam Control ($7.530 million)

Chemical Lasers ($6.300 million)

Mission and Systems Analysis Studies and Program Management ($3.484 million)
Novel and Innovative Technologies ($2.050 million)

Lethality ($1.350 million)

Free Electron Lasers ($0.250 million)
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(V) Solid-state lasers have potential as future HEL weapon laser devices because they require only electrical energy in order to run,
thereby greatly ssmplifying systems engineering and supportability. These devices have the potential to eliminate the need for
munitions resupply on the battlefield in key mission areas such as tactical strike and air defense. Solid-state-laser technology
development emphasi zes combining fiber-laser modules, scaling up power in diode-pumped lasers, and testing new systems concepts.
Results of these activities are key to developing solid-state lasers with weapons-class power levels. Examples of FY 2001 solid-state-

laser technol ogy-devel opment activities include the following:

Developing 1 kilowatt-class fiber-laser amplifiers and designing and experimentally testing methods for coherently phasing groups

of fiber-laser amplifiersto increase total output power to the 10 to 100 kilowatts level

Developing new high-power, high-reliability diode-pumped laser power supplies for fiber lasers and amplifiers, to withstand the
thermal and material stresses of sustained high-power operation at powers in excess of 1 kilowatt, thereby providing a cornerstone
for the development of future lighter, more lethal, more affordable, and more supportable solid-state-laser HEL weapon systems
Developing, fabricating, and demonstrating a design for athin-disk (as opposed to bar-like) solid-state laser at a 300 to 500 Watt
power level, as a step toward the future devel opment of 8 kilowatt disk-based laser devices, thereby potentially easing thermal -

management problems on future high-power solid-state lasers

Developing, fabricating, and demonstrating amplifiers and correcting mirrors as a means of mitigating the thermal distortions on
300 Watt average power/5 kilowatt peak power solid state lasers, thereby taking an initial step towards scaling the technology to

100 kilowatt and enabling extremely high-power solid-state lasers

(U) Beam-control technology devel opment centers on those technol ogies directly applicable to surface, air, and space mission areas,
aswell as development of supporting technologies. Results of these activities will be transitioned to near-term HEL systems and will
also serve to enhance the HEL -rel ated technol ogy base and industrial capability. Examples of FY 2001 beam-control technology

development activities include the following:

Developing high-power coatings and substrates, thus reducing the weight and increasing the affordability of HEL subsystems

Conducting ground-to-space compensated laser beam propagation from a weapons-class aperture (e.g., several meters), thereby
demonstrating key Ground Based Laser technologies for future space and missile-defense applications

Devel oping advanced adaptive-optics component-level and subsystem-level technologies and control methodol ogies, thereby

contributing to increasing the effective range of future HEL weapons
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Designing, fabricating, and testing novel concepts for adaptive optics, which promise to greatly decrease complexity and weight
and increase affordability while still allowing HEL weapons to compensate for atmospheric turbulence

Designing and fabricating new optical wavefront sensing devices that operate even in conditions of extremely high turbulence,
thereby allowing beam-control subsystems to operate effectively even at low altitudes (e.g., for tactical laser systems)

(U) Chemical-laser technology efforts concentrate on developing improved predictive and design capabilities, new chemical-laser
concepts, and higher performance and more supportable chemical-laser technologies. Despite the fact that chemical lasers are the
most mature of the HEL laser device technologies, further technology development has the potential to greatly enhance their viability
as weapon systems. Results of these activities will result in chemical lasers that are lighter and more affordable. Examples of FY
2001 chemical-laser technol ogy-devel opment activities include the following:
Devel oping more sophisticated computational models for accurate performance prediction, thereby greatly improving design
capabilities for future Hydrogen Fluoride/Deuterium Fluoride (HF/DF) and Chemical Oxygen lodine (COIL) chemical lasers,
particularly in the critical area of mixing nozzle design
Designing, testing, and fabricating advanced mixing nozzles on HF/DF laser devices, thereby improving performance, reducing
weight, and increasing effective magazine size on future space-based and ground-based HEL weapon systems
Installing and testing a 20 kilowatt closed-cycle (sealed exhaust) COIL device as a means of assessing closed cycle COIL
performance and supporting design of future closed-cycle chemical lasers, thereby offering the potential for chemical lasers that
can reuse their chemical supplies, which greatly improves their supportability
Designing, fabricating, and testing a novel means of delivering iodine chemicalsto a COIL laser system in away that eliminates
the need for complex chemical tanks, thereby reducing weight and increasing reliability of future airborne chemical-1aser-based
HEL weapon systems, as well as simplifying iodine-associated |ogistics requirements
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(V) This program element funds two detailed studies that examine potential military missions for which HELs present unique
solutions because of their inherent characteristics (i.e., speed-of-light, possibility of graduated effects, precise target selectability,
nearly unlimited magazine size, reduced logistics requirements, etc.) as compared to today’s conventional weapons. These studies are
being used to focus the investment strategy for technology development. Additional activities of a programmatic nature that are
funded by this program element include the operation of the Joint Technology Office (JTO), moving the JTO to Albuquerque, New
Mexico, and funding several workshops designed to bring together experts for exchanges of ideas and gathering input for investment

strategy development.

(U) Novel and innovative efforts are aimed at cross-cutting and revolutionary topics. Examples of FY 2001 novel and innovative

efforts include the following:

Developing and testing laser thermal-management concepts using a new two-phase, mist-cooling technique, which promises to
greatly increase capabilities for removing waste heat from laser systems, thereby removing atechnology barrier to extremely high-

power lasers

Developing the theory behind gamma-ray lasers, which could potentially offer different means of damaging targets using non-
optical (i.e., gamma-ray) beams of energy generated via nuclear excitation as opposed to electronic excitation, which isthe

traditional method for creating laser light

Providing support to the educational community for the specific purpose of sponsoring HEL-related science fairs, funding
undergraduate and graduate programs in HELSs, and including HEL topics in high-school and college curricular, thereby building

the future HEL workforce

(V) Lethality technology development concentrates on developing a strong scientifically based understanding of laser kill mechanisms
so that HEL systems can to optimized to produce the maximum Kill probability for the minimum system size and cost. Examples of

FY 2001 Lethality activities include the following:

Developing theory and conducting experiments to improve the capability to model the interaction between extremely short laser
pulses and various classes of electronic and structural materias, thereby enhancing lethality and damage assessment and

countermeasures of targets when struck by HEL pulses
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Developing and validating a three-dimensional, time-dependent, particle-based computer code that will more accurately predict
damage levels at much lower computational costs, thereby ultimately reducing the cost of HEL systems design

(V) Free electron laser (FEL) development concentrates on building the FEL technology base with the overall objective of making the
FELs more lethal, smaller, and lighter. Specifically, the FY 2001 FEL activities included the following:
Designing and testing new technology for using permanent magnets on FELs, which simplify FEL design and increase
affordability because permanent magnets eliminate the need for costly electromagnets

(U) EY 2002 Plans:

(V) Pursuant to Congressional direction the DOD is developing a comprehensive, prioritized investment plan for HEL science and
technology. Thisinvestment plan is being developed by the HEL JTO, in coordination with the military departments and the defense
agencies. The plan, which will be completed by the end of FY 2001, will form the basis for the expanded work to be conducted under
this program element in FY 2002 and beyond. Although the plan is not yet completed, the broad outlines of plan are becoming clear.
Work will be conducted in solid-state |asers, free-electron lasers, chemical lasers, lethality, atmospheric propagation and
compensation, lightweight deployable optics, beam control, chemical lasers, optical components, and modeling and simulation.

(V) Salid-state-laser work will focus on phasing of fiber lasers, the design and manufacture of reliable diode |asers as pump sources,
and the thermal control of laser media

(V) Free-electron-laser (FEL) work will focus on technologies to scale to high power and technologies to permit FELs to be fielded on
military platforms.

(U) Chemical-laser research will include efforts to develop COIL lasers appropriate for space-based and tactical applications and
efforts to improve the wavefront quality of HF/DF lasers.
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(V) Lethality work will develop afirm scientific understanding of the relative advantages of repetitively pulsed and continuous-wave
lasers for defeating different targets of interest.

(V) Atmospheric propagation and compensation will concentrate on understanding atmospheric limitations in low-atitude tactical
scenarios and on devel oping advanced adaptive-optics technology to increase lethal range in these scenarios.

(V) A new effort will beinitiated in lightweight, high-power deployable optics to reduce system weight while increasing laser
intensity on target for space-based and other HEL systems.

(U) Beam-control efforts will focus on developing novel techniques, such as phased-array beam control and el ectronic beam steering,
to reduce system size and weight and enable new system configurations (e.g., a conformal configuration on an aircraft).

(U) Advanced components—detectors for tracking systems, high-power coatings, optical substrates, wavefront sensors, deformable
mirrors—will be developed to improve HEL system performance and to help protect and enhance the fragile manufacturing basein
this critical area.

(U) Modeling and simulation efforts will be increased with the goal of providing afully realistic model of end-to-end system
performance, from birth of photonsin the laser to their death at the target, thereby improving the design of HEL systems and reducing
the need for expensive field testing.

(V) It is expected that many of the 30 projects begun in FY 2001 will continue in FY 2002, as will mission-analyze efforts.
Continuation a project will be contingent on the project’s successin FY 2001 and on its relevance to the goals of the investment

strategy.
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FY FY FY

(V) B. Program Change Summary 2000 2001 2002 Total Cost
Previous President’ s Budget Submit 0.000 0.000 0.000
Appropriated Value 0.000 | 30.000 0.000 Continuing
Adjustments to Appropriated Vaue
a. Congressionally Directed
Undistributed Reduction 0.000] -0.233| 0.000
b. Rescission/Below-threshold
Reprogramming, Inflation 0.000 0.000 0.000
Adjustment
c. Other 0.000 0.000 | 36.005

Total Program Element (PE) Cost 0.000 | 29.767 | 36.005 Continuing
President’s Budget Submission 0.000 | 29.767 | 36.005

Change Summary Explanation

(U) Eunding PE 06020890D8Z was established to address the imbalance in enabling science and technology and large
demonstration programs for high-energy laser technology. FY 2001 reductions reflect Section 8086 adjustments.

(U) Schedule
(U) Technical:

(U) C. Other Program Funding Summary Cost
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(U) D. Acguisition Strategy:

(U) E. ScheduleProfile
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COST - Cost to

(In Millions) FY 2000 | FY 2001 | FY 2002 Total Cost

Complete

Lotel Program Element (PE) 1986 | 2025| 2086 Continuing | Continuing
Risk Assessment and
Biamedica 1.986 2.025 2.086 Continuing Continuing
Applications/P506

(U) A.Mission Description and Budget [tem Justification

(U) BRIEF DESCRIPTION OF ELEMENT

(U)This program supports efforts in advanced technol ogy devel opment to provide biomedical strategies for preventing, treating,
assessing and predicting casualties from ionizing radiation, either alone or in combination with biological warfare (BW)/chemical
warfare (CW) agents. It isdirected at the need for the Department of Defense (DoD) to be prepared to execute military missions
within radiation environments, to manage radiation crises associated with terrorist activities, and for consequence management in the
event of nuclear weapons detonation. The DoD is ethically committed to protection of Service members from the adverse health
effects of ionizing radiation to the fullest extent consistent with operational requirements. The program incorporates findings from
basic and applied research into highly integrated and focused advanced technology development studies to produce: (1) protective and
therapeutic strategies, (2) tools to measure radiation and depleted uranium (DU) exposure to military personnel, and (3) accurate
models to predict casualties, particularly in combined nuclear-biological-chemical (NBC) environments. The Armed Forces
Radiobiology Research Institute (AFRRI), because of its multidisciplinary staff and exceptional |aboratory and radiation facilities, is
uniquely qualified to executes the program prescribed by its mission. Because national |aboratories operated by the Department of
Energy no longer support advanced research relevant to military medical radiobiology, AFRRI is currently the sole laboratory in
existence with the combined capabilities needed to conduct this research.
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COST(In Millions) FY 2000 | FY 2001 | FY 2002 Costto | 14 Cost
Complete

Total Progra'gos' ement(PE) | 1086 | 2025| 2086 Continuing | Continuing

Risk Assessment and

Biamedica 1.986 2.025 2.086 Continuing Continuing

Applications/P506

(U) Project Number and Title: P506 Risk Assessment and Biamedical Applications

(U) PROGRAM ACCOMPLISHMENTSAND PLANS

(U) EY_2000 Accomplishments:

(U) Demonstrated efficacy of combined cytokine (IL-11 and G-CSF) treatment for chronic radiation exposure of the hematopoietic

system.($ 0.165 million)

(V) Distributed pre-beta version of the biodosimetry assessment tool (BAT) software program to selected |aboratories and clinical
colleagues for initia review and comments.($ 0.100 million)

(U) Demonstrated safety of 5-androstenediol in preclinical trial using the canine animal model. Initiated pharmacokinetic studies of 5-
androstenediol in canine anima model.($ 0.300 million)

(V) Determined correlation between pharmacokinetic response and radioprotection of a second-generation aminothiol radioprotectant
using aslow-release implant delivery system and measuring tissue injury, survival, and animal performance metrics. Completed study
on toxicity (nausea) reduction to aminothiol prophylaxis by supplemental treatment with anti-emetics.($ 0.147 million)
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(V) Continued in vivo studies validating cytogenetic-based (interphase-cell chromosome-aberration) biodosimetry system over a
broad dose range and partial-body exposure situation. Tested improved cytological analysis platforms using simple and easy-to-
perform sample preparation protocols. ($ 0.800 million)

(U) Demonstrated elevation of gene-expression at the messenger-RNA and protein levels using an in vivo irradiated mouse model
system. Completed initial -phase optimization of PCR-based assays for measuring gene expression of a single target molecular
biomarker using an existing field deployable analytical platform. ($0.174 million)

(U) Coordinated assembly of experimental datafrom B. anthracis/radiation animal studies and delivered to the Defense Threat
Reduction Agency s Human Response Program for incorporation into the Consequences Assessment Tool Set (CATS) program to
model casualty predictions. ($ 0.100 million)

(U) Completed development of a method to measure uranium in urine of military personnel; generated protocol to application centers

for assessment as a fieldable methodology. Completed development of protocols for arapid, simple method to identify DU fragments
and initiated patent application. ($ 0.200 million)

(U) EY 2001 Plans:

(U) Complete preclinical safety assessment of 5-androstenediol using a canine animal model. Initiate safety assessment of an
injectable vitamin E-based radioprotectant in the canine model. ($ 0.509 million)

(V) Initiate preclinical safety and efficacy studies of the therapeutic cytokine combination, IL-11 plus G-CSF, in the canine animal
model. ($0.082 million)
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(U) Complete 1st phase in vivo test and evaluation of the cytogenetic-based biodosimetry system encompassing dose-range and
partial body exposure studies in radiation therapy patients. Collect exposure data to validate performance charactristics involving prior
radiation exposures.($ 0.888 million)

(V) Continue optimization studies using asingle analytical platform for a field-based biodosimetry system including the devel opment
of sample preparation protocols and the development of protocols to alow measurement of multiple radiation-responsive gene-
expression biomarkers. ($0.099 million)

(V) Provide initial assessment of aberrationsin B. anthracis vaccine efficacy as a consequence of exposure to ionizing radiation.
Initiate efforts to incorporate performance-degrading consequences from combined radiation/BW agent exposures into the CATS
casualty prediction models. ($ 0.248 million)

(V) Initiate in vivo cancer studies with embedded DU. Complete patent application for rapid, simple analysis method to identify DU

fragments. Generate protocol available to application centers for assessment as a potential fieldable methodology. Use DU research
results to continue contributions to assess fragment removal policies. ($ 0.199 million)

(U) EY 2002 Plans:

(U) Complete preclinical safety and efficacy study of 5-androstenediol in the canine. Initiate efficacy studies of the injectable vitamin
E-based radioprotectant in the canine. Initiate safety assessment of a slow-rel ease aminothiol-based radioprotectant in the canine.($
0.502 million)

(V) Continue safety and efficacy studies of the combined cytokine treatment, IL-11 and G-CSF, in the canine.($ 0.102 million)
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(V) Continue test and evaluation of the cytogenetic-based biodosimetry system using samples from radiotherapy patients and by
defining performance specifications for low-dose rate gamma and fission neutron radiation using the previously devel oped automated

imaging platform.($ 0.702 million)

(V) Continue validation of afield-based biodosimetry system using multiple biomarkers for dose assessment.($ 0.102 million)

(V) Provide completed data set demonstrating the effect on mortality and morbidity of combied radiation/B. anthracis exposure as a
function of vaccine efficacy to the CATS model. Provide data demonstrating the effect on mortality and morbidity of combined
exposure to radiation and VEE as a function of vaccine efficacy to the CATS model.($ 0.376 million)

(U)Continue in vivo cancer studies for embedded DU.($ 0.302 million)
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(U) B. Program Change Summary FEY 2000 FY 2001 FY 2002
Previous President’ s Budget Submit 2.007 2.043 2.075
Appropriated Value 0.000 2.043 0.000
Adjustments to Appropriated Vaue

[ Compesoraly e
s Y 000 0mw oon
c. Other -0.021 0.000 0.000
President’s Budget Submission 1.986 2.025 2.086

Change Summary Explanation

Total Cost
Continuing

Continuing

Continuing

(U) Eunding FY 2000 adjustments were the result of abelow threshold reprogramming. FY 2001 reductions reflect Section 8086

adjustments.
(U) Schedule N/A

(U) Technical: N/A
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(U) C. Other Program Funding Summary Cost N/A

(U) D. Acguisition Strateqy: N/A

(U) E. ScheduleProfile N/A
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- Cost to
COST (In Millions) FY2000 | FY2001 | FY2002 Total Cost
Complete

Lotel Program Element (PE) 24017 | 29886 | 8815 Continuing | Continuing
JDTP/P486 24017 | 29.886 8.815 Continuing Continuing

(U) A.Mission Description and Budget [tem Justification

(U) BRIEF DESCRIPTION OF ELEMENT

(U) The Explosive Demilitarization Technology Program is a cooperative interservice, interagency effort focused as the sole
Department of Defense (DoD) program dedicated to the devel opment of safe, efficient and environmentally acceptable processes for
the resource recovery and recycling (R3) or disposition of strategic, tactical, and conventional munitions including explosives, and
rocket motors. Effortsin this program emphasize environmentally compliant technol ogies to enhance existing methods for munitions
R3 and treatment and seeks alternatives over that of open burning/open detonation (OB/OD). There are currently over 500,000 tons of
these materials requiring disposition with aforecast of over 1,450,000 tons to flow through the stockpile by 2005. Thisis funded
under Advanced Technology Development based upon its supports to the development and exploration of new munitions concepts and
technology preceding system engineering devel opment.
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(U) The effort employs the highly devel oped technology base in the DoD Service Laboratories and Technical Centers, the
Department of Energy (DoE) Nationa Laboratories, industry, and academia. The program is integrated through the leadership of the
Joint Ordnance Commanders Demilitarization Subgroup and seeks to leverage support from the Deapartment’s Environmental
Security Technology Certification Program (ESTCP), the Strategic Environmental Research and Development Program (SERDP), the
Joint DoD/DOE Munitions Program, and complementary Service science and technology programs. Each project is required to
include afederal laboratory sponsor and is provided peer review by the Joint Working Group. The Demilitarization Users Group is
utilized to assess and review ongoing and emergent demilitarization requirements for use in planning future investments for this
program. The program supports an annual Global Demilitarization Symposium, which focuses on technology transfer opportunities
and the technical review and data evaluation from ongoing projects and advanced demonstrations. This program was established
pursuant to Section 226 of the National Defense Authorization Act Fiscal Year 1996 (Public Law 104-106) and Section 227 of the
National Defense Authorization Act for Fiscal Year 1997 (Public Law 104-201). The program provides an annual report to the
Congress, which provides a detailed plan update on technol ogy investments, accomplishments, and future planned investment areas.
Recent annual reports, FY 1998-Department of Defense Joint Demilitarization Technology Program (March 1999) and the FY 1999-
Department of Defense Joint Demilitarization Technology Program (February 2000).

UNCLASSIFIED




UNCLASSIFIED

RDT&E BUDGET ITEM JUSTIFICATION SHEET (R-2 Exhibit)

DATE
June 2001

APPROPRIATION/BUDGET ACTIVITY
RDT&E/Defense Wide/BA 3

R-11TEM NOMENCLATURE
Explosives Demilitarization Technology
PE 0603104D8Z

COST(In Millions) FY 2000 | FY 2001 | FY 2002 Costto | 14 Cost
Complete

Total Progra'gos'emmt (PE) | 24017| 20886| 8815 Continuing | Continuing

IDTPIP486 24017 | 29886| 8815 Continuing | Continuing

(U) Project Number and Title: P486 JDTP

(U) PROGRAM ACCOMPLISHMENTSAND PLANS

(U) EY_2000 Accomplishments:

(U) Completed engineering design and initiated fabrication for a hot gas decontamination system to address explosive residue
contamination on munition components generated during the demilitarization process. Initiated procurement, fabrication of prototype

equipment at Hawthorne Army Depot.($ 3.000 million)

U) The Nevada Test Site Demonstration Program continued in FY 2000. Tunnel Detonation data reduction and analyses were
conducted to benchmark the events. Noise mitigation techniques were performed. Completed installation of the contained burn
chamber and demonstrated destruction of 70 shillelagh rocket motors. Began system modifications to accommodate a variety of
tactical systems. Initiated transition of improved molten salt oxidation system. Designed advanced molten salt reactor, feed
preparation system, pollution control system and salt removal systems. Joint Program integration continued.($ 6.828 million)

(U) Design of ahydrothermal oxidation demilitarization waste treatment system with the capability to treat 6,000 gallons per week at
1.2 galons per minute was completed. Fabrication and assemblage of equipment and pads, erection of components and initial prove

out was initiated.($ 3.000 million)
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(V) Improvements and enhancements to the liquid ammonia reduction process were initiated . Engineering design and procurement
of the improved flash evaporator, filter system, glycol heater system, replacement of ammonia compressor and modular construction
of the chemical processing tower were successfully demonstrated.($ 2.114 million)

(V) Initiated advanced cutting development using femto second laser cutting technology. Explored beam spatial profile, power,
pulse repetitive rate and vacuum level to determine the optimal cutting parameters for HE material. Abrasive waterjet technology for
cutting 40mm HE projectiles was demonstrated. Optimization and integration into flexible work cell and induction heating to melt out
TNT from waterjet sectioned projectiles was initiated. Development of automated flexible workcell continued. Explosion proof
robotic end of arm tooling and workcell hardware were successfully completed. Force and vision control capability devel opment
initiated.($ 3.912 million)

(U) Near Infra-red portable propellant analyzer was demonstrated in the field and verification of data generated was accomplished.
The thin layer chromatography propellant analyzer kit has been refined by improving computer software for analyzing propellant
samples and utilizing environmentally benign chemicals to process samples. Completed design engineering and fabrication of
transportable modular unit for a propellant conversion to fertilizer system capable of converting 2,000 to 4,000 pounds of propellant
per batch. Completed design and initiated procurement of a 500 pound per day prototype system for recovery of RDX form Comp A-
3. Demonstrated pilot scale capability to recover HMX from Class 1.1 propellants.($ 2.824 million)

(V) Successfully completed laboratory and bench scale process to convert explosive D conversion to picric acid through catalytic

hydrotreating and nitric acid reduction. Design and fabrication of a 500 pound per day conversion process system compl eted.
($2.339 million)

(U) EY 2001 Plans:

(U)Congressiona adds:
Advanced cutting technology $0.8 million
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Contained Detonation $7.0 million

Hydrothermal Oxidation $3.0 million

Thin Layered Chromotography $4.0 million

Hot Gas Decontamination $1.5 million

Explosives Demilitarization Technology $1.5 million
Other $3.4 million($ 21.200 million)

(U) The Nevada Test Site Demonstration Program will continue to focus on demonstrating improved field detonation operations.
Detonation events will be designed and executed based on data gathered from previous experiments. Facility fragment and noise
containment designs will be tested and measured against EPA standards. Testing and modification for avariety of tactical missiles for
the contained burn chamber will continue. Advanced molten salt oxidation technology will be installed with demonstration/validation
initiated. ($5.486 million)

(U) Advanced removal/conversion efforts will continue. Explosive D conversion to picric acid will be demonstrated in the 500
pound per day pilot facility. Demonstration of a 2,000 to 4,000 pound per batch transportable modular unit to convert propellant to
fertilizer will be completed. Demonstration of a 500 pound per day prototype system for recovery of RDX from Comp A-3 will be
performed.($ 1.100 million)

(U) Improved liguid ammonia reduction pilot process will be demonstrated on tactical missiles.($ 0.350 million)

(U) Advanced cutting technology will continue with the femto second laser pursued and optimized for munition applications.
Flexible workcell with waterjet cutting capability for 40mm cartridges will be completed. Force and vision control capability will be
demonstrated. Work will beinitiated to adapt the workcell to process other munitions such as the 155mm M483 ICM.($ 1.100
million)

(U) Analytical tools for explosive and propellant evaluation will continue to be optimized for recovered items. ($ 0.650 million)
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(U) EY 2002 Plans:

(U) The Nevada Test Site Demonstration Program will continue to focus on demonstrating improved field detonation operations.
Detonation events will be designed and implemented based on data gathered from previous experiments. Noise and emission
mitigation techniques will beinvestigated. Stand off monitoring techniques and technologies will beinitiated. Testing and
modification for avariety of tactical missiles for the contained burn chamber will continue. Advanced molten salt oxidation
technology will be demonstrated/validated. Joint program integration will continue.($ 5.065 million)

(U) Advanced removal/conversion efforts will continue. Explosive D conversion to picric acid and RDX recovery system will be
transitioned to operational activities. Process development will begin on inductively coupled plasma conversion process.($ 1.000
million)

(U) Complete demonstration and transition of improved liquid anmonia reduction pilot process to operational activities.($ 0.750
million)

(U)) Advanced cutting technology will be integrated into the flexible work cell. Work will continue to adapt the workcell to process
other munitions.($ 0.750 million)

(V) Continue analytical tools development for optimizing recovered items and demilitarization process for munitions. These tools will
focus on explosive and propellant recovery.($ 0.650 million)

(V) Initiate efforts to enhance and optimize cryofracture technology for munitions.($ 0.500 million)
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(U) B. Program Change Summary FEY2000 FY 2001
Previous President’ s Budget Submit 23.635 8.964
Appropriated Value 0.000 30.164
Adjustments to Appropriated Vaue

i bured Reduction 0000 0278
Reprogranming ialonAdusment 000 0000
c. Other 0.382 0.000
Current President's Budget 24.017 29.886

Change Summary Explanation

(U) Eunding
8086 adjustments.

(U) Schedule N/A

(U) Technical: N/A

FY 2002
9.265

0.000

0.000
0.000
-0.450

8.815

UNCLASSIFIED

Total Cost

Continuing

Continuing

Continuing

FY 2000 reductions were identified on the FY 00 OMNIBUS reprogramming. FY 2001 reductions reflect Section
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(U) C. Other Program Funding Summary Cost N/A

(U) D. Acguisition Strateqy: N/A

(U) E. ScheduleProfile N/A
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COST (In Millions) FY2000 | FY2001 | FY2002 Costio | 1o Cogt
Complete

Lotel Program Element (PE) 0000| 8543| 8799 Continuing | Continuing
Explosive Ordnance
Disposal/Low Intensity 0.000 7.317 7.486 Continuing Continuing
Conflict/P206
Specia Operations/Low
Intensity Conflict 0.000 1.226 1.313 Continuing Continuing
(SO/LIC)/P205
Alternativesto
Antipersonnel 0.000 0.000 0.000 Continuing Continuing
Landmines/P121

(U) A.Mission Description and Budget Item Justification

(U) BRIEF DESCRIPTION OF ELEMENT

(V) P121, Alternatives to Anti-personnel Landmines (APL). This project develops, tests, and evaluates area denial systems to replace
anti-personnel landmines (APL). APL aternativesinclude surveillance systems, command and control systems, and overwatch fires
which were evaluated and developed in paralel. Nonletha technologies will also be evaluated for applicability. During the first
phase, various concepts will be defined in detail and examined with emphasis placed on leveraging existing programs. A process to
select viable aternatives for further devel opment was conducted using modeling and simulation along with advanced warfighting
experiments. The selected approaches will enter prototype development. Further selection of viable concepts will enter the
engineering and manufacturing devel opment phase.
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(V) P205, Specia Operations/Low-Intensity Conflict (SO/LIC) Anaytical Support. The SO/LIC Analytical Support project provides
specialized research and analytical support for the Assistant Secretary of Defense for Special Operations and Low- Intensity Conflict
(ASD (SO/LIC). Projects address a broad spectrum of technical, acquisition, and policy issues relating to special operations, counter-
and anti-terrorism, peacekeeping, psychologica operations, counterinsurgency, unconventional warfare, and contingency operations.
The project supports and is integrated into overall DoD efforts to develop options for dealing effectively with awide range of military
responsibilities in military operations other that war. This project provides a vehicle to initiate analysis required to support acquisition
documentation and conceptual policy issues regarding roles and missions of SOF in the changing world environment. Analysis may
also be used to improve OASD(SO/LIC) s congressionally mandated oversight function of special operations and low-intensity
conflict.

(V) P206, Explosive Ordnance Disposal/Low-Intensity Conflict (EOD/LIC). The EOD/LIC project isarapid prototyping effort to
provide technology and equipment to military operators who are confronted with explosive threats. Tasks focus on detection,
countermeasures, and neutralization of explosive threats. Requirements submitted by the Joint Service EOD community and other
LIC-oriented military users are prioritized by the OSD EOD/LIC Coordination Group.
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- Cost to
COST(In Millions) FY 2000 | FY 2001 | FY 2002 Total Cost
Complete

Total Progra'gos' ement(PE) | po00| 8543| 8799 Continuing | Continuing
Explosive Ordnance Continuing | Continuing
Disposal/Low Intensity 0.000| 7.317| 7.486
Conflict/P206

(U) Project Number and Title: P206 Explosive Ordnance Disposal/L ow I ntensity Conflict

(U) PROGRAM ACCOMPLISHMENTSAND PLANS

(U) EY 2001 Plans:

(U) Complete development of alimpet mineimaging SONAR (LIMIS). LIMISisadiver-held or submersible mounted sonar that
provides amost photographic quality imagesin turbid water. It was devel oped to detect and identify limpet mines on hulls of ships. It
is also used to identify and inspect bottom mines and other objects where optical systems fail.

(U) Complete development of an in-mask liquid crystal diver display system that provides the diver with depth, dive time and tank
pressure viawireless RF link.

(U) Complete development and safety certification of an improved underwater demolition charge to counter threats in the very

shalow water mine countermeasure (VSW/MCM) area of responsibility. The system will allow adiver to carry multiple charges and
will interface with existing and emerging firing devices.
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(U) Complete development and safety certification of alimpet mine neutralization tool. System will be small and easy to use. The
system will interface with existing and emerging firing devices.

(U) Complete development of an acoustic-basaed underwater navigation system for divers that will ensure thorough hull searches are
performed. The system will be man-portable, accurate to within 1-meter and provide real-time location of divers and contacts.

(U) Complete development of a C3l system that will reduce the amount of time an operator has to spend down range by allowing
“seamless’ audio, video and data transfer between the two sites viadigital RF link. The system will be HERO safe, modular, man-
portable and wireless.

(U) Complete development of a SOF/EOD Tactical Decision Aid (TDA). The TDA is a software based information tool that supports
SOF/EOD field analysis. The EOD TDA will include: time fuse burn calculations, standard mathematical calculations and unit
conversions, blast/frag distance and blast overpressure effects cal culations, nuclear weapon stay times, downwind hazard prediction
software, safe swimmer distance calculations and a time zone conversion tool. The SOF TDA will incorporate an automated target
anaysistool.

(U) Complete the development of alaser ordnance neutralization system and demonstrate the use of high-powered diode-pumped
lasers to neutralize unexploded ordnance (UXO). This project focuses on neutralizing small UXO on active target ranges. Specific
areas being studied include cost benefits, neutralization efficiency, and environmental impact.

(U) Complete development of a maritime ballistic armor system for the Coastal Assault Craft (CAC) and provide data for input into
the Special Operations Craft — Riverine (SOC-R) Operational Requirement. Protection isto provide coverage to the passengers, crew
and critical craft systems assuming an overall defensive posture.

(U) Complete improvements to the unmanned surface vehicle devel oped under the EOD/LIC program, The focus areas of this effort
are to improve vehicle reliability and maintainability, improve data links, ruggedize and reduce in size the command and control
system and improve situational awareness capabilities. ($ 0.450 million)
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(U) Continue development of an EOD underwater remotely operated vehicle (ROV) system. The task focuses on the use of COTS
systems that have the potential to provide Navy EOD teams with asmall (i.e. 2-person portable or smaller) ROV/sensor package for
employment from rigid hull inflatable boats (RHIB) or similar small craft of opportunity to reacquire, investigate and identify
previously reported mine-like contacts in the water column and on the seabed.

(U) Continue development of an RF X-ray system. This effort will modify the existing RTR-4 X-ray system to increase the effective
image transfer range from 300 feet to over one (1) mile viathe use of adigita RF link. The system will be configured such that
operation can be controlled from the command post of the EOD incident site.

(U) Continue task to identify and integrate COTS/GOT S chemical/biological/nuclear (CBN) sensors onto EOD robotic platforms.
The system(s) will be able to identify and quantify CBN threats accordingly.

(U) Continue development of a chemical leak seal system. This system will prevent chemical or biological agent leakage from
damaged munitions. The system will have minimal set up time, will seal avariety of ordnance types, holes and hole sizes, will utilize
COTS materials to the greatest extent possible and will be packaged in akit to alow for rapid field deployment and ease of use. The
system will be an alternative to Plaster-of-Paris.

(U) Continue development of aminiature diver display system that will provide full color, high-resolution imagery to the diver. The
system will employ miniature, lightweight optics that will provide a clear, fixed focus, magnified image. The diver will control the
image brightness so that the display can be optimized for daytime, or nighttime use. Custom-built interface electronics will allow the
display to present video, or other data (such as from SONAR or computers).
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(U) Continue development of an incident site reconnaissance (ISR) system. This project will provide EOD technicians with afield
capability to gather digital imagery, GPS coordinates and laser range finder information with the ability to relay that datato arear area
commander. This system will automate the reconnaissance of an area of interest and provide a communications link in which to relay
that information. The datawill be transmitted over an RF link to a computer containing an appropriate software package to allow for
the overlay of data onto adigital map. COTS technology will be used to the greatest extent possible.

(U) Continue development of a hydro-abrasive water cutting system that will alow EOD technicians to cut open UXO remotely.
Initial user training has been accomplished. Testing of manufacturer’s claims and field evaluation being performed.

(U) Continue development of alow-cost and highly portable mini-reconnaissance vehicle based on COTS equipment. Potential
applications of the vehicle include use as aremote observation post, linking on-site operators to a remote command center, and acting
as amobile platform for auxiliary sensors such as chemical and biological agent alarms with the addition of a disruptor capability.

(U) Continue development of the Advanced EOD Publication Set.
($2.200 million)

(V) Start development of a single sided x-ray system.

(V) Evaluate the Telepresent-Rapid-Aiming-Platform (TRAP) for Standoff Munitions Disruption (SMUD) applications and obtain
MARSY SCOM and WSESRB certification.

(V) Start atask to evaluate the CO2 Laser Ordnance Neut ralization System and the All-purpose Remote Transport System (ARTS)
integrated platform for range clearance applications.

(V) Start development of a more effective and efficient means to initiate the M-14 Thermite grenade.
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(V) Start development of an X-ray film system that provides alarger image. It is anticipated that the system shall incorporate agrid
arrangement of 8 x 10 film.

(V) Start development of an X-ray interpretation system. Effort will identify/develop IED component recognition algorithms. The
system will be ableto interpret digital X-ray images and automatically identify contents and components.

(V) Start development of a dispersal/fragmentation containment system. The effort will focus on COTS items or materials.

(V) Start atask to evaluate thermal imagersfor EOD use. Determine if COTS/GOTS thermal imaging technology can effectively be
used to locate concealed ordnance or |IEDs.

(U) Start development of acoxswain’s steering assistant. Effort will evaluate COTS systems that provide compass, GPS and
navigational chart graphics on one screen. The system will be portable, weather/environment resistant, low light/daylight visible and
laptop sized as aguide.

(V) Start development of advanced armor solutions to EOD/SOF threats. Effort will maintain IPT formed in support of maritime
ballistic armor task and continue to devel op/eval uate advanced armoring techniques and materials.

(V) Start development of an unmanned reconnai ssance/obscurant craft. Focus wil | be on forwarding technology developed under the
unmanned surface vehicle task and optimizing size for deployment from a SOC riverine craft.

(V) Start development of an obscurant capability for the Special Operations Craft — Riverine and the unmanned
reconnaissance/obscurant craft.

(V) Start development of an incendiary device for SOF operators. Device will have the capability to adhere to vertical and overhead
surfaces as well as mines placed on the ground.
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(V) Start development of an integrated diver display mask for the LAR V diving system. System will forward technology previously
developed under EOD/LIC and provide the SOF diver/swimmer with an in-mask LCD display of navigation and dive profile
information.

(V) Start development of a maritime equipment transfer platform. The effort will provide a small, robust amphibious capability to
transfer equipment from support craft to inshore elementsviaan ATV type platform. The focus will be on COTS/MCOTS systems.

(U) Perform acoustic and magnetic signature eval uations and validate performance characteristics of the Metal Matrix cast composite
engine and the Vehicle Development, Inc. reflex water jet.

(V) Start development of an improved special operations craft. Effort will focus on COTS/MCOTS solutions.

(V) Start development of an advanced propulsion system for the unmanned reconnai ssance/obscurant craft. Effort will focus on
COTS non-gasoline engines and will be demonstrated in the unmanned surface vehicle previously devel oped under EOD/LIC.

(V) Start development of arobotic mine sensor system that will maneuver and mark a path through a minefield. System will improve

mission success-soldier survivability when conducting SR/DA missions in mined areas.
($ 4.667 million)

(U) EY 2002 Plans:

(U)Compl ete evaluation of thermal imagers for EOD use. Determine if COTS/GOTS thermal imaging technology can effectively be
used to locate concealed ordnance or IEDs.

(U)Compl ete development of a dispersal/fragmentation containment system. The effort will focus on COTS items or materials.
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(U)Complete development of a coxswain’s steering assistant. Effort will evaluate COTS systems that provide compass, GPS and
navigational chart graphics on one screen. The system will be portable, weather/environment resistant, low light/daylight visible and
laptop sized as aguide.

(U)Complete development of an incendiary device for SOF operators. Device will have the capability to adhereto vertical and
overhead surfaces as well as mines placed on the ground.

(U)Compl ete acoustic and magnetic signature evaluations and performance validation of the Metal Matrix cast composite engine and
the Vehicle Development, Inc. reflex water jet.

(U)Complete devel opment of an improved special operations craft. Effort will focus on COTS/MCOTS solutions.

(U)Compl ete development of an advanced propulsion system for the unmanned reconnai ssance/obscurant craft. Effort will focus on
COTS non-gasoline engines and will be demonstrated in the unmanned surface vehicle previously devel oped under EOD/LIC.

($ 0.750 million)

(U)Continue development of asingle sided x-ray.

(U)Continue development of x-ray interpreter system. Effort will identify/develop IED component recognition algorithms. The
system will be ableto interpret digital X-ray images and automatically identify contents and components.

(U)Continue devel opment of advanced armor solutions to EOD/SOF threats. Effort will maintain IPT formed in support of maritime
ballistic armor task and continue to devel op/eval uate advanced armoring techniques and materials.

(U)Continue development of an unmanned reconnai ssance/obscurant craft. Focus will be on forwarding technology developed under
the unmanned surface vehicle task and optimizing size for deployment from a SOC riverine craft.
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(U)Continue development of an obscurant capability for the Special Operations Craft — Riverine and the unmanned

reconnai ssance/obscurant craft.

(U)Continue development of an integrated diver display mask for the LAR V diving system. System will forward technology
previously developed under EOD/LIC and provide the SOF diver/swimmer with an in-mask LCD display of navigation and dive

profile information.

(U)Continue development of a maritime equipment transfer platform. The effort will provide a small, robust amphibious capability to
transfer equipment from support craft to inshore elementsviaan ATV type platform. The focuswill be on COTS/MCOTS systems.

(U)Continue devel opment of arobotic mine sensor robot that will maneuver and mark a path through aminefield. System will
improve mission success-soldier survivability when conducting SR/DA missions in mined areas. ($ 2.200 million)

NEW STARTS - EOD/LIC candidate submission input will be received January 2001. Candidate selection will be conducted in

spring 2001 for FY 2002 new start tasks.($ 4.536 million)
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- Cost to
COST(In Millions) FY 2000 | FY 2001 | FY 2002 Total Cost
Complete

Total Progra'gog ement(PE) | po00| 8543| 8799 Continuing | Continuing
Special Operations/Low Continuing | Continuing
Intensity Conflict 0000 | 1226| 1.313
(SOILIC)/P205

(U) Project Number and Title: P205 Special Operations/L ow Intensity Conflict (SO/LIC)

(U) PROGRAM ACCOMPLISHMENTSAND PLANS

(U) EY 2001 Plans:

(U)The FY 2001 program will be finalized in August 2000, ensuring that study projects are timely and responsive to the requirements
of DoD policy makers.($ 1.226 million)

(U) EY_ 2002 Plans:

(U)The FY 2002 program will be finalized in August 2001, ensuring that study projects are timely and responsive to the requirements
of DoD
policy makers.($ 1.313 million)
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(U) PROGRAM ACCOMPLISHMENTSAND PLANS

(U) B. Program Change Summary FEY2000 FY 2001
Previous President’ s Budget Submit 0.000 8.622
Appropriated Vaue

Adjustments to Appropriated Vaue

a. Congressionally Directed

Undistributed Reduction 0000 -0.079
b. Rescission/Bel ow-threshold

Reprogramming, Inflation Adjustment 0.000 0.000
c. Other 0.000 0.000
Current President's Budget 0.000 8.543

FY 2002

8.750

0.000
0.000
0.049

8.799

Change Summary Explanation  Funding changes are due to congressional undistributed reductions.

Total Cost

Continuing

Continuing

Continuing

(U) Eunding Funding changes are due to congressional undistributed reductions and inflation adjustments. FY 2001 reductions

reflect Section 8086 adjustments.

(U) Schedule N/A
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(U) Technical: Funding changes are due to congressional undistributed reductions and inflation adjustments.

(U) C. Other Program Funding Summary Cost N/A

(U) D. Acguisition Strateqy: N/A

(U) E. ScheduleProfile N/A
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- Cost to
COST (In Millions) FY2000 | FY2001 | FY2002 Total Cost
Complete
Lotel Program Element (PE) 55324 | 48.852| 42.243 Continuing | Continuing
Combating Terrorism
Technology Support 46.596 | 48.852 | 42.243 Continuing Continuing
(CTTS)/P484
Specia Operations/Low
Intensity Conflict 1.308 0.000 0.000 Continuing Continuing
(SO/LIC)/P205
Explosive Ordnance
Disposal/Low Intensity 7.420 0.000 0.000 Continuing Continuing
Conflict/P206

(U) A.Mission Description and Budget [tem Justification

(U) BRIEF DESCRIPTION OF ELEMENT

(V) In FY 2001 PE 0603122D8Z was redligned. It has been renamed Combating Terrorism Technology Support and consists of only

P484. P205 and P206 moved to PE 0603121D8Z, SO/LIC Advanced Development.
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(U) P484, Combating Terrorism Technology Support (CTTS). Thi s program devel ops technology and prototype equipment that
address needs and requirements with direct operational application in the national effort to combat terrorism. The program integrates
Defense advanced devel opment efforts with government-wide and international efforts to combat terrorism. Projects support
antiterrorism, counterterrorism, intelligence and terrorism consequence management activities to: conduct tactical operations; protect
military forces, civilian personnel, installations, infrastructure el ements and the general populace from terrorist attack; detect,
neutralize, and mitigate the effects of conventional and unconventional devices; conduct surveillance and tracking of terrorists;
conduct threat and incident assessments; and process and disseminate information. The Assistant Secretary of Defense for Special
Operations and Low-Intensity Conflict oversees and is responsible for execution of the CTTS program, which addresses combating
terrorism technology requirements identified by the interagency Technical Support Working Group (TSWG). The TSWG isamulti-
agency R& D working group under the aegis of the Interagency Working Group on Counterterrorism. As such, the CTTS program
supports, and is integrated into, the national interagency response to terrorism.

(V) All projects are distributed among eight mission categories. Chemical, Biological, Radiological, and Nuclear Countermeasures,
Explosives Detection and Defeat; Infrastructure Protection; Investigative Support and Forensics; Personnel Protection; Physical
Security; Surveillance, Collection, and Operations Support; and Tactica Operations Support. This program is a non-system advanced
technology development effort used to demonstrate the utility or cost reduction potential of technology when applied to different types
of defense equipment or techniques. It includes technology devel opment and proof-of-principle demonstrations in field applications
for new and improved systems. Coordination and planning efforts with the participating agencies facilitate technology transition from
development to operational use. The demonstrations strive to evaluate and assess technologies in arealistic operating environment.

(V) P206, Explosive Ordnance Disposal/Low-Intensity Conflict (EOD/LIC). The EOD/LIC project isarapid prototyping effort to
provide technology and equipment to military operators who are confronted with explosive threats. Tasks focus on detection,
countermeasures, and neutralization of explosive threats. Requirements submitted by the Joint Service EOD community and other
LIC-oriented military users are prioritized by the OSD EOD/LIC Coordination Group.
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(V) P205, Specia Operations/Low-Intensity Conflict (SO/LIC) Anaytical Support. The SO/LIC Analytical Support project provides
specialized research and analytical support for the Assistant Secretary of Defense for Special Operations and Low- Intensity Conflict
[ASD (SO/LIC)]. Projects address a broad spectrum of technical, acquisition, and policy issues relating to special operations, counter-
and anti-terrorism, peacekeeping, psychologica operations, counterinsurgency, unconventional warfare, and contingency operations.
The project supports and is integrated into overall DoD efforts to develop options for dealing effectively with awide range of military
responsibilities in military operations other that war. This project provides a vehicle to initiate analysis required to support acquisition
documentation and conceptual policy issues regarding roles and missions of SOF in the changing world environment. Analysis may
also be used to improve OASD(SO/LIC) s congressionally mandated oversight function of special operations and low-intensity

conflict.
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s Cost to
COST(In Millions) FY 2000 | FY 2001 | FY 2002 Total Cost
Complete
Total Progra'gos' ement (PE) | 55304 | 4s8s2| 42243 Continuing | Continuing
Combating Terrorism
Technology Support 46.596 | 48.852 | 42.243 Continuing Continuing
(CTTS)/P484

(U) Project Number and Title: P484 Combating Terrorism Technology Support (CTTYS)

(U) PROGRAM ACCOMPLISHMENTSAND PLANS

(U) EY_2000 Accomplishments:

(U) CHEMICAL, BIOLOGICAL, RADIOLOGICAL, AND NUCLEAR COUNTERMEASURES. Completed development of a
disposable chemical and biologica protective clothing system; protocols for the rapid detection of biologica agents and toxinsin
food; testing of chemical filters for building ventilation protection; and abiological agent characteristics databases for human and
agricultural bioterrorism pathogens. ($4.309 million)

(U) EXPLOSIVES DETECTION & DEFEAT. Completed development of alow-cost remote firing device for initiation of explosive
render safe tools to defeat improvised explosive devices (IEDS); a prototype single-sided neutron interrogation unit for the diagnosing
of explosives associated with IEDs; an x-ray database for identification of IED components; an explosive containment system for
security forces; a prototype standoff detection system for nitrogen based explosives; a prototype wind-up power generator; an x-ray
backscatter technology roadmayp; sympathetic detonation characterization of nitrogen based explosives; technology transition of the
civilian large vehicle bomb countermeasures system; and fabrication and initial evaluation of a prototype dilute-explosive-tile
disruption system for large vehicle bombs (LVBS). ($ 6.458 million)
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(U) INFRASTRUCTURE PROTECTION. Completed development of an automated infrastructure analysis tool for electric power
grids and fabrication of the test bed and initial measurements for the unconventional weapon characterization and effects database.
($ 1.556 million)

(U) INVESTIGATIVE SUPPORT AND FORENSICS. Completed development of an enhanced vehicle bomb computer assisted
diagnostic tool; evidence source determination; questioned document analysis validation; fingerprint recovery on documents and
evidence from chemical incidents; post-explosion retrieval of military explosive residue; and cockpit voice recorder analysis.
($3.518 miillion)

(U) PERSONNEL PROTECTION. Completed construction and initial evaluation of the next generation fully armored limousine;
lightweight level 111A personnel body armor; and a high fidelity model to evaluate explosive effects on vehicles and occupants.
($ 3.618 million)

(U) PHYSICAL SECURITY. Completed Personal Injury Study of the Khobar Towers bombing and identified techniques that will
reduce personnel injuries from blast effects; identified, tested and began initial installation of retrofits for specific facility upgradesto
support the U.S. European Command (EUCOM) and the Department of State; devel oped ultra-wide band radar, short-range intrusion
detection sensor, standardized bomb threat evaluation cards, a vehicle inspection checklist; and a mobile truck x-ray vehicle.

($ 15.658 million)

(U) SURVEILLANCE, COLLECTION, AND OPERATIONS SUPPORT. Completed requirements review for database name search
and recognition. ($5.279 million)

(U) TACTICAL OPERATIONS SUPPORT. Completed development of an advanced chemical agent detector; an advanced nuclear
materia identification system; and a prototype miniature laser range finder. ($ 2.650 million)
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(U) PROGRAM MANAGEMENT. Drafted and implemented a memorandum of agreement to establish and staff the C ombating
Terrorism Technology Support Office (CTTSO) including transition of management to a central officein Crystal City, Virginia
Aligned existing staff to provide program management oversight and technical support for all CTTS R&D projects. Includes
management of an additional $17.9 million in funds from other agencies; and management of cooperative research and development
programs with the United Kingdom, Canada and Israel. Augmented the new CTTS office with contract and financial management
personnel. Directed the program/project planning and execution for al projects including the daily management and reporting on 175
separate contracts and funding. Developed and implemented an automated approach to the Broad Agency Announcement (BAA)
solicitation process, including the establishment of collaborative source evaluation and selection tools. Initiated the planning and
development of process efficiency and re-engineering analysis encompassing a complete review of CTTS mission area management
and reporting responsibilities internal to the organization and in support of externa reporting requirements.

($ 3.550 million)

(U) EY 2001 Plans:

(U) CHEMICAL, BIOLOGICAL, RADIOLOGICAL, AND NUCLEAR COUNTERMEASURES. Complete development of
immobilized enzymes to enhance the performance of nerve agent detectors; training aids for canine nerve agent detection; protocols
for assessing building vulnerabilities to a chemical/biological attack; enhancements to the human and agricultural bioterrorism
pathogens database; testing of commercially avail able escape masks against a standardized set of live agent protocols; development of
concept for upgrading existing DoD M 256 chemical agent detector system; model validation studies for Chemical and Biological
Planning Tooal; training aides for canine detection; training materials to assist federal agencies in identifying suspect chemical or
biological terrorist activities; and advanced biological protective clothing and respirator ensemble. Continue devel opment of
advanced aerogel sampling system for biological and chemical agents; biocontaminant detection and identification strategies and
protocols; layered bed mask filters providing protection against selected toxic industrial chemicals and chemical warfare agents. Start
development of advanced low-profile escape mask with wide chemical range; advanced building collective protection filtration
materials, microbial risk assessment of agents of biological origin in foods; validated laboratory protocols for biological agentsin
food; and handheld low-level chemical detector for chemical warfare agents and toxic industria. ($5.470 million)
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(U) EXPLOSIVES DETECTION & DEFEAT. Complete development of a hand-held ion mobility spectrometer (IMS) explosives
detector; a prototype single-sided neutron interrogation unit for the diagnosing of explosives, chemicals and radiological materids, a
flat-panel imager for adigital x-ray system; a variable voltage x-ray source; a hardened luggage container; final prototype dilute-
explosive-tile technology for LVB countermeasures; LVB disablement tool enhancement; 90mm recoilless mount; characterization of
EOD toolsincluding the High Energy Access and Disablement system; an IED standard operating procedures matrix; standoff
connectivity and command unit, and the devel opment of software codes for integrating robotic modular PC based control architecture.
Continue laser-based system for standoff detection of explosives; canine selection and breeding process studies; quantum resonance
explosive portal detection unit; and characterization of IED/LVB countermeasure tools. Start development of an associated-particle
based systems for standoff detection of explosives; low cost sensor detectors; afield-portable one-sided x-ray system; low cost
marking agent development; next generation EOD robotic system; and a precision |ED disruption device. ($4.253 million)

(U) INFRASTRUCTURE PROTECTION. Complete development of a hacker publications, tools, and methodol ogies database and
flash read only memory (ROM) vulnerabilities countermeasures tool; development of an automated infrastructure analysis tool for
electric power grids and measurements for the unconventiona weapon characterization and effects database. Continue devel opment
of computer/software security and network intrusion detection tools and water pipeline database. Start development of computer
security training aides; experience-based training tools for automated information system (AlS) administrators; interdependency
analysis tools; file beacons; an automatic indications and warnings system for cyber attacks; and an advanced communication firewall
system. ($2.435 million)
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(U) INVESTIGATIVE SUPPORT AND FORENSICS. Complete first responder’s tool set for emergency response and management;
passive medium and long-wavelength beacons; improved fingerprint powders; post blast identification of explosive trace evidence;
and firearms impression recovery on hands. Continue development of atechnique to determine geographic source/origin of
explosives and organic materials (based on stable isotopic ratios); DNA recovery and analysis tools; enhanced handwriting analysis
and questioned document examination; forensic software examination tools; document ink age determination; glass evidence
databases; remote detection of deception; latent fingerprint recovery (color and fluorescence); chemical tags for devices and
documents; and avirtual library system. Start development of standardized evaluation of latent print developers, computer forensic
tool verification capability; file recovery utility; improved audio tape enhancement; improved video tape enhancement; authentication
of digital video images, reliable audio voice identification; morphological reconstruction of shredded documents; handwriting
comparison of different character sets; non-electronic tags; digital radio microphone system; and a miniature solid state recorder.

($ 3.575 million)

(U) PERSONNEL PROTECTION. Complete analysis of fully armored Suburban suspension system; development of advanced 2-
piece wheels for beadlock runflat tires used for fully armored limousines; an advanced transparent portable shield; laser and projectile
threat databases; evaluation of advanced lightweight transparent armor, Transarm; and the effectiveness of advanced armor piercing
projectiles with recommended armor design actions. Continue development of a bullet countermeasure system; lightweight hybrid
composite vehicle armor; and analysis of the effects associated with sheet metal enhancing performance of armor piercing projectiles.
Start analysis of body armor including aging and environmental effects on soft body armor with guidelines for replacement;
vulnerability evaluation of female body armor; body armor cooling system; development of ice pick resistant body armor design and
testing; passive passenger restraint system; validation of vehicle blast models and transparent armor performance models; and
evauation of the performance of large samples of transparent armor (Aluminum Oxynitride (ALON)) against the multi-hit threat.
($2.490 million)
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(U) PHYSICAL SECURITY. Complete development of a mobile, gamma-ray imaging system for the inspection of vehicles and
cargo at entry control points; a high volume mail scanner to screen flat mail and parcels for IEDs at large fixed mail centers; and a
mobile mail scanner system for field use to screen flat mail and parcelsfor IEDs. Continue development of blast mitigation
techniques for use in pre and post-construction settings; automated vulnerability assessment tools; advanced intruder detection
Sensors; security engineering manuals for baseline antiterrorism/force protection military construction standards; video-based
perimeter intrusion detection systems; semi-automated undervehicle inspection system; a man-portable, motion activated electronic
trip flare; a modular, open architecture system to provide intelligent vulnerability assessment, consequence and risk management
tools,; and test and installation of retrofits for specific facility upgrades for the EUCOM. Start shipboard security and defense system
and ground surveillance radar for perimeter intrusion detection. ($ 15.637 million)

(U) SURVEILLANCE, COLLECTION, AND OPERATIONS SUPPORT. Complete development of a system that uses pattan
recognition technology across multiple data sources to identify known terrorists who attempt to enter the U.S. through formal entry
points; a hand-held RF tracking system; and a wireless transmission system for full-motion video. Continue development of
speciaized security and surveillance equipment that use facia recognition technology and integrate into database name search and
recognition. Start development of Information Operations weapon system, and of avideo surveillance toolkit. ($4.970 million)

(U) TACTICAL OPERATIONS SUPPORT. Complete development of the advanced low halo night vision tubes. Continue
development of advanced night vision system that fuses thermal and intensified images; display system for through-wall imaging
systems; personal navigation system for use when GPS is not available; and development and testing of hand held chemical agent
detector. Start test and evaluation of small self-contained breathing apparatus; development of awireless, secure, low probability of
intercept/detect interior communications system for use in high speed assault craft; development of an ultra-high noise-canceling
microphone for use in high noise environments; a close quarter battle carbine; a weapons video display to provide imagesto the
weapon user from thermal and video sources; and a high data rate communications antenna for field support of tactical missions
($5.790 million)
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(U) PROGRAM MANAGEMENT. Continue to provide program management oversight and technical support for all CTTS R&D
projects including funds from other agencies and management of cooperative research and development programs with the United
Kingdom, Canada and Israel. Act asthe interface to other government agencies for CTTS related initiatives and on-going projects.
Establish goals, objectives, and immediate revisions to plans that will reinforce interagency and international participation for the
identification and prioritization of CTTS mission arearequirements. Direct the program/project planning and execution for projects
and associated contracts using direct and indirect budget allocations. Includes management and closeout of existing contracts and
solicitation for new initiatives. Enhance the CTTS automated approach to the BAA solicitation process. Review and revise existing
process and execution plans for CTTS mission area management and internal and external reporting responsibilities. ($ 4.232 million)

(U) EY 2002 Plans:

(U) CHEMICAL, BIOLOGICAL, RADIOLOGICAL, AND NUCLEAR COUNTERMEASURES. Complde development of
biocontaminant detection and identification strategies and protocols; advanced aerogel sampling system for biological and chemical
agents; layered bed mask filters providing protection against selected toxic industrial chemicals and chemical warfare agents.
Continue development of an advanced escape mask effective against a with wide range of chemical threats; advanced building
collective protection filtration materials, microbial risk assessment of agents of biological origin in food; handheld low-level chemical
detector for chemical warfare agents and toxic industrial chemicals; and validated laboratory protocols for biological agentsin food.
Start development of personnel protective equipment with special emphasis on improved interface design, ease of use and low-cost;
fiber-optic chemical and biological sensor; and continuous operation chemical agent detector for usein facility monitoring. ($2.771
million)
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(U) EXPLOSIVES DETECTION & DEFEAT. Complete canine selection and breedin g process assessments; a prototype precision
IED disruption device; laser based system for standoff detection of explosives; guantum resonance explosive portal detection unit;
characterization of IED/LVB countermeasure tools; and low cost sensor detectors. Continue development of associated particle based
systems for standoff detection of explosives; next generation EOD robotic system; afield-portable one-sided x-ray system; and low
cost marking agent development. Start development of a microwave system for standoff detection of explosives; detection technology
to be used against advanced sensor threats; directional remote LV B disablement charges; enhanced IED/LVB countermeasure tools;
enhanced |ED detection, diagnostic, and render safe tools; and target recognition algorithms for detection and identification of

potentia IED components. ($5.455 million)

(U) INFRASTRUCTURE PROTECTION. Complete the development of water pipeline database; computer security training aides;
experience-based training tools for AlIS administrators; and an automatic indications and warnings system for cyber attacks. Continue
development of computer/software security and network intrusion detection tools; file beacons; advanced communication firewall
system; and interdependency analysistools. Start all source threat analysis to critical infrastructure sectors with emphasis on
interdependencies; assessment of commercia energy infrastructure systems to non-lethal weapons and technol ogies; devel opment of
tool to monitor propagation of malicious computer software code; and an external network surveillance tool for defense against large
scale attacks. ($2.013 million)
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(U) INVESTIGATIVE SUPPORT AND FORENSICS. Complete development of DNA recovery and analysis tools; standardized
evaluation of latent print developers; file recovery utility; document ink age determination; glass evidence databases; remote detection
of deception; improved audio tape enhancement; improved video tape enhancement; authentication of digital video images; reliable
audio voice identification; latent fingerprint recovery (color and fluorescence); handwriting comparison of different character sets;
chemical tags for devices and documents; non-electronic tags; digital radio microphone system; miniature solid state recorder; and,
virtual library system. Continue technique for the determination of the geographic source/origin of explosives and organic materias
(based on stable isotopic ratios); enhanced handwriting analysis and questioned document examination; forensic software examination
tools, computer forensic tool verification capability; and morphological reconstruction of shredded documents. Start ink jet printer
characterization; forensic genomic (DNA) technology for combating terrorism; 3-dimensional photogrammetry for terrorism event
reconstruction; microrobotic crime scene platforms; hazardous forensic evidence technology; forensic nanotechnology; explosives and
arson forensic evidence recovery; and deployable material science/metallurgical analysis. ($ 3.885 million)

(U) PERSONNEL PROTECTION. Complete analysis of the effects associated with sheet metal enhancing performance of armor
piercing projectiles; development of lightweight hybrid composite vehicle armor; evaluation of the performance of large samples of
transparent armor (Aluminum Oxynitride (ALON)) against the multi-hit threat; development of lightweight body armor cooling
system; and development of ice pick resistant body armor design and testing. Continue evaluation of female body armor; evaluation
of aging and environmental effects on soft body armor; validation of vehicle blast and transparent armor models; development of
bullet countermeasure system; and passive passenger restraint system. Start development of fully armored vehicle standards.

($ 4.526 million)
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(U) PHYSICAL SECURITY. Complete development of security engineering manuals for baseline antiterrorism/force protection
military construction standards; a modular, open architecture system to provide intelligent vulnerability assessment, consequence and
risk management tools; video-based perimeter intrusion detection systems; semi-automated undervehicle inspection system; and a
man-portable, motion activated electronic trip flare. Continue developing blast mitigation techniques for usein pre and post-
construction settings; automated vulnerability assessment tools; advanced intruder detection sensors; shipboard security and defense
system; ground surveillance radar for perimeter intrusion detection; and test and installation of retrofits for specific facility upgrades to
support EUCOM. Start enhancement of glass penetration model; development of fabric blast shield for building exteriors; and entry
point screening testing for chemical agents. ($ 12.820 million)

(U) SURVEILLANCE, COLLECTION, AND OPERATIONS SUPPORT. Complete security and surveillance systems using facial
recognition technologies and integrating into the database name search and recognition system and video surveillance toolkit.
Continue development of equipment for Information Operations weapon system. Start RF tag miniaturization and the devel opment of
advanced CT information system. ($ 3.168 million)

(U) TACTICAL OPERATIONS SUPPORT. Complete development of advanced night vision system that fuses thermal and
intensified images; prototype brief case size personal navigation system for use when GPS is not available; an ultra-high noise
canceling microphone; and test and evaluation of a small self-contained breathing apparatus. Continue development of close quarter
battle carbine; development and testing of hand held chemical agent detector; display system for through-wall imaging systems,
development of awireless, secure, low probability of intercept/detection interior communications system for use in high speed assault
craft; aweapons video display to provide images to the weapon user from thermal and/or video sources; and a high data rate
communications antenna for field support of tactical missions. Start development of a hand held personal navigation system for usein
environments where GPS is not available based on the earlier prototype system. ($ 4.224 million)
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(U) PROGRAM MANAGEMENT. Continue to provide program management oversight and technical support for all CTTSR&D
projects including funds from other agencies and management of cooperative research and development programs with the United
Kingdom, Canada and Israel. Act asthe interface to other government agencies for CTTS related initiatives and on-going projects.
Establish goals, objectives, and immediate revisions to plans that will reinforce interagency participation for the identification and
prioritization of CTTS mission arearequirements. Direct the program/project planning and execution for projects and associated
contracts using direct and indirect budget allocations. Includes management and closeout of existing contracts and the solicitation for
an increasing volume of new initiatives. Review and revise existing process and execution plans for CTTS mission area management

and internal and external reporting responsibilities. ($ 3.381 million)
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COST(In Millions) FY 2000 | FY 2001 | FY 2002 C%Omséltgte Total Cost
Total Progra'gos' ement (PE) | 55304 | 4s8s2| 42243 Continuing | Continuing
Special Operations/Low Continuing | Continuing
Intensity Conflict 1308| 0000| 0.000

(SO/LIC)/P205

(U) Project Number and Title: P205 Special Operations/L ow Intensity Conflict (SO/LIC)

(U) PROGRAM ACCOMPLISHMENTSAND PLANS

(U) EY_2000 Accomplishments:

(U)The FY 2000 program include: Integrating Information Operations, Psychological Operations, and Public Diplomacy; Joint SOF
Requirements and Technologies Analysis; Defense Expenditures on Low-Intensity Conflict Activities; Determine Future Roles and
Missions of Specia Operations Forces; Preparing for Foreign Urban Counter-Insurgency; Interagency Requirements for Future Urban
Counter-Insurgency Operations; Complex Adaptive Systems Modeling for Special Operations.($ 1.308 million)
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COST(In Millions) FY 2000 | FY 2001 | FY 2002 Costto | 14 Cost
Complete

Total Progra'gos' ement (PE) | 55304 | 4s8s2| 42243 Continuing | Continuing

Explosive Ordnance Continuing | Continuing

Disposal/Low Intensity 7420| 0000| 0.000

Conflict/P206

(U) Project Number and Title: P206 Explosive Ordnance Disposal/L ow I ntensity Conflict

(U) PROGRAM ACCOMPLISHMENTSAND PLANS

(U) EY_2000 Accomplishments:

(U) Complete evaluation of aremote field disassembly system. Complete development of alimpet mine detedion system. Complete
development of an improved underwater demolition charge. Complete development of alimpet mine neutralization tool. Complete
development of a hull acoustic navigation system for diver's search. Complete development of an EOD incident site command,
control and communications system. Complete development of an advanced EOD tactical information system. Complete

development of SuperQuick fuze countermeasures. ($ 1.050 million)

(U) Continue development of an EOD laser ordnance neutr alization system. Continue development of SOF/EOD tactical decision
aids. Continue development of advanced EOD explosive storage system. Continue development of the RAMS/AFS interface.
Continue development of an integrated explosive device training system. Continue development of a vehicle access/disruption device.
Continue development of aremote EOD mini-reconnaissance vehicle. Continue development of a SOF/EOD personal digital
assistant. Continue development of athermite containment system. Continue devel opment of SOC-R ballistic protection.($ 3.684

million)
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(V) Start development of an autonomous search/hydrographic system upgrade. Start development of an RF-controlled digital x-ray
imaging system. Start development of asingle sided x-ray. Start development of x-ray interpreter hardware/software. Start
development of an EOD communications headset. Start devel opment of a chemical/biological/nuclear detector for EOD robots. Start
development of chemical leak seal. Start development of a magneto-inductive firing device. Start development of a portable blast
chamber. Start development of a high-resolution miniature color diver display system. Start development of a hand-held explosive
vapor detector. Start development of an incident site mapping and backpack communications capability. Start development of an
integrated remotely operated underwater vehicle, with hull navigation and limpet mine detection sonar. Start development of an
advanced remote underwater search vehicle system. Start development of atactical global broadcasting system receiver.

($2.686 million)
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(U) B. Program Change Summary FEY2000 FY 2001
Previous President’ s Budget Submit 55.449 41.307
Appropriated Value 49.307
Adjustments to Appropriated Vaue

[ Song oty D
lI;e|Fozr&oegjIr:\ﬂm(r)nnllrl?gel Ior\llly I-;:i] E)isg?(ljjdustment 0125 -0.455
c. Other 0.000 -0.000
Current President's Budget 55.324 48.852

Change Summary Explanation

FY 2002

42.004

0.000
0.000
0.239

42.243

Total Cost

Continuing

Continuing

Continuing

Continuing

(U) Eunding: TheFY 2000 funding adjustment was reflected as a source in the FY 2000 Omnibus Reprogramming. In FY 2001,
PE 0603122D8Z was redligned. PE 0603122D8Z, which was renamed Combating Terrorism Technology Support is comprised only
of P484. P205 and P206 were moved to PE 0603121D8Z, Alternative to Land Mines, which was renamed SO/LIC Advanced

Development. FY 2001 reductions reflect Section 8086 adjustments.
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(U) Schedule N/A
(U) Technical: N/A

(U) C. Other Program Funding Summary Cost N/A

(U) D. Acguisition Strateqy: N/A

(U) E. ScheduleProfile N/A

UNCLASSIFIED




UNCLASSIFIED

DATE

RDT&E BUDGET ITEM JUSTIFICATION SHEET (R-2 Exhibit) o6 2001
APPROPRIATION/BUDGET ACTIVITY R-1ITEM NOMENCLATURE
RDT&E, Defense Wide/BA 3 Joint DoD/DOE Munitions
PE 0603225D8Z

COST - Cost to

(In Millions) FY2000 | FY2001 | FY2002 Complete Total Cost
Lotel Program Element (PE) 14237| 16516 | 19.178 Continuing | Continuing
DoD/DOE Munitiond/P225 14.237 | 16,516 | 19.178 Continuing Continuing

(U) A.Mission Description and Budget [tem Justification

(U) BRIEF DESCRIPTION OF ELEMENT

(U) ThisR&D program is a cooperative, jointly funded effort between DoD and DOE to pursue new and innovative warhead,
explosive, and fuze technologies in order to bring about major improvements in non-nuclear munitions. This program supports the
development and exploration of new munitions concepts and technology preceding system engineering development. Through our
funding arrangement with DOE, DoD resources are matched. More importantly, this relatively small DoD contribution effectively
taps the annual billion-dollar DOE RDT&E investment by accessing the specialized skills, scientific equipment, facilities and
computational tools not availablein DoD.

(U) Theeffort exploits the extensive and highly devel oped technology base resident in the National Laboratories relevant to
achieving the goal of developing capable, cost-effective conventional munitions, and leverages DoD investments with matching DOE
investments. The current program supports 37 projects in warhead technology, energetic materials, advanced initiation and fuze
development, munitions lifecycle technology, and computer simulation. A specific Service laboratory sponsors each of these projects.
The program is administered and reviewed by a Joint Technical Advisory Committee composed of members from the Army, Navy,
Air Force, OSD, and DOE. Projects are peer-reviewed semi-annually by DoD Service Laboratory/Technical Center personnel in order
to monitor technical excellence and ensure that the technol ogies under devel opment address priority DoD needs. The programis
integrated with Service efforts through the Project Reliance Weapons Panel and participation in the Defense Technology Area Plan for
Conventional Weapons. The program is reviewed under the Technology Area Review and Assessment process.
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. Cost to
COST(in Millions) FY 2000 | FY 2001 | FY 2002 Total Cost
Complete

Total Progra'gog ement (PE) | 14237 | 16516| 19.178 Continuing | Continuing
DOD/DOE Munitiond/P225 | 14237 | 16516 | 19.178 Continuing | Continuing

(U) Project Number and Title: P225 DoD/DOE M unitions

(U) PROGRAM ACCOMPLISHMENTSAND PLANS

(U) EY_2000 Accomplishments:
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(U) Advanced initiation is an enabling technology for the next generation of warheads. It supports the devel opment of advanced
aimable warheads, target-adaptable warheads, and survivable high-velocity hard target penetrators. This program continues to provide
improved component options and new architectures for use in advanced el ectronic safing, arming and firing systems. The objectiveis
to provide a set of characterized, qualified, generic components (and suppliers) and to demonstrate their use in prototype designs. In
FY 1997 an effort was initiated to reduce the size and cost of electronic safing and arming devices (ESAD) by afactor of 10 over
currently fielded technology. Utilizing newly developed and qualified all-commercial components, a low-energy prototype ESAD
was demonstrated this year that represents afactor of 10 reduction in size and afactor of 4 reduction in cost. While this technology
enables significant improvement in weapon design and capability, cost remains a barrier to utilization in low-cost, mass-produced
munitions. An analysis of the cost drivers shows that we are close to the limits with the current component designs and architectures.
Therefore, the focus of the component effort was shifted this year to exploit recent advances in microelectronics, micro-
electromechanical systems, micro-lasers and optical initiation. These new technologies offer opportunities for increased operational
capability from micro firing systems along with a further order-of-magnitude decrease in size and reduced cost. Efforts continued on
component shock hardening and packaging in support of Serviceinitiativesin high-velocity penetrators. Chip slapper detonators,
ceramic capacitors, and the new MCT semiconductor switches were tested in asingle axis at representative shock levels with no
performance loss. A divided Hopkinson bar apparatus is under development to simultaneously test ESAD components in multi-axis
shock environments as defined from instrumented high-velocity penetration tests. To preserve and transition the advanced electronic
initiation technology base devel oped under this program, a computerized knowledge base is under devel opment on design,
manufacture, test and surveillance. Sections on slapper detonator technology were completed thisyear. This classified tool will
ensure experience retention in archives and support government laboratories and contractors.($ 2.810 million)
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(U) DoD and DOE have very similar requirements for energetic materials. Both agencies desire high explosives with increased or
tailored performance and decreased sensitivity, and recent accomplishments have benefited both agencies. Like advanced initiation,
improved energetic materials are enabling technology for the next generation of weapon systems that will be safer, smaller and more
lethal. Under this program a combination of evolutionary and novel technologies are under development. Conventiona chemistry has
been used to develop more powerful, less sensitive explosives. Nano-structured and engineered materials are being explored to
increase energy density and energy on target by factors of three or more. Higher risk efforts are also underway to explore the
possibility of metastable High Energy Density Materials (HEDM). Using conventional chemistry a number of new candidate
molecules have been synthesized, characterized and formulated. The development of new materials is based on theoretical molecular
design. The structure, performance and sensitivity of new molecules are predicted computationally, then synthesis is attempted. The
focusisin two areas. molecules with significantly increased energy over current materials and very insensitive materials with
reasonable energies. A new molecule, LLM-121, with a predicted energy density greater than CL-20 has been made.
Characterization work is pending the crystallization of the material in pure form. Asreported last year, another new explosive under
development isLLM-105. It isdense, thermally stable and very insensitive. With 30% more energy than TNT it has possible
detonator and booster applications and is an aternativeto TATB in specia purpose weapons such as hard target penetrators that have
to survive high shock loadings. The characterization of this material is essentially complete and formulation work is underway for
possible weapons applications. Metastable Intermolecular Composites (MIC) developed under this program were the first successful
examples of nano-structured energetic materias with significantly enhanced performance. They demonstrated that tailored, ultra-fine
reactant particles could dramatically increase the energy release rate of thermite-like materials and provide twice the total energy of
high explosives. Thefirst application of this technology is for lead-free percussion primers for small arms ammunition, and this
program is now in engineering development under SERDP funding. A new bulk process for manufacturing nano-structured energetic
materials using sol-gel chemistry has now been devel oped with the promise of precise control of material homogeneity, properties,
and geometry. Additiona applications of the material are under evaluation including reactive warheads that better couple energy to
the target and applications that require very high thermal loadings. Extended solid HEDMs are aso under development. This work
uses intense pressure and temperature to force elements into highly energetic bonding states that can be recovered to ambient
conditions. Current synthesis technigques have produced CO-derived solids and a family of novel nitrogen materials, but in very small
guantities. These materials are expected to be highly energetic, but characterizing them, and particularly verifying the energy content,
has been difficult due to the microscopic quantities of material available. The two principal activities this year have been in improving
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the diagnostics used to characterize the new HEDMs and the design of a new bulk quantity synthesis capability. The creation of the
thermochemical code Cheetah represents a magor accomplishment of this program. The code predicts the performance of energetic
materials including high explosives, propellants and pyrotechnics and reduces the number of tests necessary to develop a new
material. Cheetah 3.0 will be released this year to more than 300 DoD, DOE and DoD contractor users. This version includes new
eguations of state resulting in greatly enhanced stability and accuracy of the code. A magjor effort is also underway to develop a suite
of codes for use in predicting the response of energetic materials in weapon systems subjected to thermal and mechanical insult. The
objective isto reduce the number and cost of the current go/no-go insensitive munitions test protocols required to qualify a new
system for military use and to improve our understanding of the physical mechanisms and safety margins. First-generation tools for
use in analyzing cookoff accidents have been developed. During this year a collaborative effort with the Navy was initiated to
experimentally assess and validate these codes for use in predicting the response of weapon systems including the violence of reaction
in cookoff accidents. Quantitative data on cookoff violence have been generated by both the Navy in small-scale experiments and by
DOE in the scaled thermal explosion experiments. Data on both HM X based explosives and PBX-109 have been obtained for usein
establishing the accuracy and range of validity of the predictive modds. ($ 3.960 million)

(U) Lagrangian and Eulerian hydrocodes, coupled code systems, arbitrary Lagrangian-Eulerian (ALE) codes, and supporting
materials models and constitutive relations devel oped at the nuclear weapons laboratories have been improved and adapted to
DoD problems and transitioned to the DoD user community for use in warhead design and evaluation. This program provides
prompt and direct access to the substantia investments in computational mechanics and materials modeling by the DOE and acts
as the conduit for transition. Specific activities supporting the technology transition include distribution of computational tools
to the DoD community, support of DOE codes on centralized DoD computing systems, training of the user community, and
consulting as needed.

($2.307 million)
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(U) A magor thrust of this program is hard target defeat. A new concept for hard target weapons, the Monolithic Ballasted

Penetrator, has been developed for high-velocity delivery that significantly increases penetration into concrete and payload volume. A
2/3-scale prototype was designed, built and tested at 3350 fps. The penetrator successfully penetrated 15 feet of concrete. Although
erosion and nose recession occurred, the penetrator nose remained sharp and symmetrical, and the penetrator maintained a stable
trgectory. Differences have always been observed in predictions from different hard target design codes. Global parameters such as
penetration depth are tending to converge, but differences in important details such as the maximum decel eration and trajectory
remain. The results can be contradictory predictions about penetrator survival or weapon effectiveness at conditions near the design
envelope. To address thisissue an experimental test-bed program was initiated to collect high-quality data on well-characterized
targets for use in code comparisons and validation. Thefirst series of tests has been completed that is expected to resolve questions
about the effect of target strength, nose shape, penetrator scale, and penetrator velocity. Advanced materials were evaluated for high-
velocity applications. Collaborative studies are underway on an Air Force identified low-alloy steel that holds promise as alow-cost
replacement for current ultra-high-strength steels being postulated for future high-velocity penetrators. Metallography, mechanical
property, and chemical and processing tests indicate that the material has good potential and further study is warranted. Payload
survivability during high-vel ocity impacts was studied in ajoint program with the Navy. A mid-scale penetrator |loaded with LX-17,
an extremely insensitive explosive, was tested at the end of FY 1999. Both the penetrator and explosive survived the impact intact.
The penetrator has been remotely disassembled and visual inspections and small-scale safety testing completed. No changein the
properties of the explosive and no cracking or other impact related deformities were observed. These results demonstrate that a viable
baseline payload exists for high-velocity penetrators. In an aternative approach to hard target defeat, work is underway on developing
the concept of using a multiple shaped charge array as a precursor warhead to increase the penetration into concrete of afollow-
through penetrator. In tests conducted at China Lake, multiple shaped charges fired simultaneously were shown to increase the mass
of concrete removed from atarget by afactor of four over that from the multiple shaped charges fired individualy. This verifiesthe
hypothesis that jet interactions can augment structural damage. Relating warhead performance to materia properties requires a
detailed knowledge of material properties under dynamic conditions and is considered a fundamental issue in computationally based
design of future weapon systems. Additional progress has been made in demonstrating how impurity levels and grain size combine to
affect the material behavior in shaped charge liners. New processing techniques were devel oped that produce an exceptionally fine
grain structure in shaped charge liners and result in increased jet ductility. Thiswork isimportant for devel oping long-standoff
warheads for application to counter active protection systems. Our understanding of the effects of surface finish, microstructure and
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metallurgy on Ta explosively formed penetrators (EFP) isimproving, resulting in designs with more consistent performance. An
experimental test-bed program was initiated to examine important material properties and processing variablesin Taliners and to
validate advanced materials models. For the first time, a highly time-resolved measurement was made of infrared emission from a
shocked metal surface. Thisinformation provides avaluable test of the accuracy of material models used in design codes for
advanced munitions.($ 3.370 million)

(U) DaoD and DOE efforts toward munitions lifecycle technol ogies including stockpile aging, surveillance, demilitarization and
disposal are coordinated under the auspices of this program. Asthe focus for demilitarization and disposal in DoD turns from
open-burn and open-detonation to resource recycle and recovery, aternative technologies are required to turn waste materials
into useful products. The potential for cutting explosives both bare and encased in steel has been demonstrated using a
femtosecond laser. Unlike conventional cutting lasers that melt and vaporize material, the femtosecond laser ablates materia
with no evidence of heating. It offers unique capabilities for use in munitions demilitarization and manufacture. A dedicated
femtosecond laser has been built in conjunction with asmall blast chamber for use in scoping experiments. Work was also
initiated to prepare a 10-kg explosive tank for use with laser cutting to allow exploration of demilitarization operations on full-
scale munitions. The laser was used to demonstrate the defuzing of the Multiple Launch Rocket System grenade to alow itsre-
use. To provide automated remote capability for munition demilitarization activities a robotic workcell for disassembling 155-
mm projectiles was designed and assembled. High-level software was written for remote disassembly of artillery shellsto
expose the submunition layers for handling and safing. When completed next year, it will provide the capability to completely
disassemble the M483A1 rounds containing 88 bomblets. Age-related degradation of materials within high value weapon
systemsis studied in order to understand and predict changes in munition safety, performance and reliability during long term
storage. Predictive models for materials and system aging are under development with afocus on solder interconnect reliability,
corrosion of electronics with an emphasis on plastic encapsul ated microcircuits, the aging of propellants, and the aging and
fracture of adhesive joints. In the solder reliability task physical models were completed that cal cul ate the evolution of
microstructure deformation due to thermomechanical fatigue in Sn-Pb solder interconnections and validated using laboratory test
samples and fielded test hardware. The goa of the task isto develop a computational tool that predicts the overall reliability of
Sn-Pb solder interconnections of any geometry from physically-based calculations of deformation and crack damage

($ 1.790 million)
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(U) EY 2001 Plans:

(V) Improvement of electronic safing, arming and firing systems will continue with afocus on miniaturization, cost reduction and
shock survivability for hard target penetrators. The development of amicro firing system will continue with adesign goa of afurther
factor of 10 reduction in size over the recently demonstrated low-energy systems (and a factor of 100 over currently fielded
technology.) Activities will include component devel opment and evaluation, improved system integration, and demonstration of
manufacturing technologies. Fabrication of nano-structured capacitors and micro-electromechanical transformers and other safe and
arm components will be demonstrated, and system tests will be initiated. Chip slapper detonators were recently qualified for fleet use
by the Navy. To provide continued support for system applications areliability study on performance as afunction of electrical input
will be defined and conducted jointly with the Navy. In addition an extensive program of detonator testing across the range of
required environmental conditions, including cold, temperature cycling and humidity will be initiated to evaluate long-term reliability
of the low-energy chip slapper assembliesin realistic military environments. Component testing in shock environments and the
development of packaging technology will continue in support of Service initiativesin hard target munitions. A unique experimental
capability for testing component response to simultaneous multi-axis shocks was developed and will be used to simulate realistic
system shock environments. Multipoint detonator arrays are used in advanced aimable and target-adaptable warheads, and arrays of 4
to 112 detonators have been successfully produced and fired. However, large multipoint firings must be conducted at voltages well
above the predicted threshold values for individual detonators to ensure reliable performance of al of the points. Severe current
oscillations have been observed in physically large multipoint circuits and appear to be responsible for the anomal ous behavior of the
detonators. An experimental effort has been undertaken which should confirm the mechanism responsible for the oscillations and
provide a path for devel oping mitigation schemes and more robust multipoint designs.  ($ 3.290 million)
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(U) Work in energetic materials will be aligned with the recommendations from the DoD 2000 Weapons Technical Area Review and
Assessment (TARA). They expressed concern over the decline in DoD core investments in energetic materials and recommended a
national initiative in high energy density materials to maintain weapon lethality as weapon and platform size decrease. They
specifically emphasized the need to exploit opportunities in nano-energetics. Efforts sponsored under this program are consistent with
thelr comments. The development and characterization of new insensitive and new high-energy, high-power materials will continue
with synthesis based on theoretical molecular design. The predicted performance and material sensitivity properties of the new high-
energy molecule LLM-121 will be confirmed, and detonator and booster applications of the very insensitive LLM-105 will continue to
be developed. The investigation of sol-gel chemistry as a bulk manufacturing process for nano-structured energetic materials will
continue with afocus on material consistency, material characterization and process scale-up. Of particular interest isthe
development and evaluation of engineered pyrotechnics using this process. Samples materials will be provided to othersin the DoD
energetics community for weapons evaluations. The creation of new HEDMs will continue, along with the devel opment and
implementation of accurate techniques for determining the crystal structure and energy content of the newly synthesized materials.
The new bulk quantity synthesis capability will be established with the installation of a specia press designed to produce sample sizes
of 100 mm3. At this scale the energy content can be measured using standard techniques with great reliability and accuracy. With the
release of Cheetah 3.0 the emphasis in Cheetah development will turn towards implementing more sophisticated kinetic models into
the code that can account for differences in explosive microstructure including explosive particle morphology and towards generating
more accurate equations of state for detonation products. To support this work a new impulsive stimulated light scattering
spectrometer will be used to conduct measurementsin a diamond cell to monitor the onset of chemical reactivity at extreme conditions
with great accuracy. Effortsto develop and validate computational tools for predicting munition system response to operational threat
and accident environments will continue. The joint experimental program with Navy to measure the violence of reaction in cookoff
accidents will be expanded from simple to complex geometry tests. The simulation tools will be exercised against these data to
validate the models and expand their ability to predict weapon system performance and response in accident situations. The response
of energetic materias to low strain-rate deformations, where the mechanical properties of the materials control the energetic response,
isalso under investigation. Experimental data on the dynamic stress-strain response of both the crystalline energetic material as well
as the non-energetic binders used in currently fielded explosives will be generated to support the devel opment of predictive
computationa tools. ($ 4.526 million)
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(U) The development of Eulerian, Lagrangian, coupled and ALE codes relevant to the design and evaluation of munitions will
continue. Efforts will continue in the development, implementation and validation of material constitutive and failure models
supporting the simulation of warhead formation and warhead/target interactions. The program also provides a conduit to the improved
materials models emerging from the DOE Advanced Strategic Computing Initiative providing high resolution, accurate predictions of
materials behavior and failure relevant to the analyses of weapon systems. The transition and support of these tools and models along
with user training will be provided as needed.($ 2.410 million)

(U) Testing of the Monoalithic Ballasted Penetrator will be completed with a 2/3-scale prototype fired against an oblique concrete
target to evaluate penetrator behavior and performance. Data from the small-scale experiments performed in FY 2000 on oblique entry
into rock targets will be evaluated and used to improve the modeling of target entry dynamics and in-target trgjectories. The
experimental test-bed program for code validation will continue. The data package from the first instrumented test series will be
provided to the community for benchmarking and validating the various hard target penetrator design tools. The objectiveisto
identify and resolve differences in the models and calculations. Evaluation of the Air Force experimental steel will continue with
measurements of its dynamic properties and further studies of processing variables that contribute to its strength and toughness. As
follow-on to the Navy payload survivability study, the program will support further testing to gather data useful to fuze designers.
On-board instrumentation will be provided to the Navy for use in gathering redlistic penetration environments during hard target
penetration events. In the study of precursor charges for hard target weapons, the use of multiple simultaneous shaped charge jet
impacts has been shown to significantly increase target damage. The concept will be further explored in tests against full-scale targets
at China Lake where precursor designs, charge arrays, and liner materials will be evaluated. The study of dynamic material properties
will continue with afocus on the role of processing, impurities and microstructure on the dynamic behavior of warhead liner materials.
The objective of thiswork is to understand and exploit the effects of processing. To evaluate the accuracy of the current materials
models, an experimental Taliner test-bed program was undertaken. In this study Ta EFP liners have been fabricated to a generic
design by four different process routes resulting in four well-characterized microstructures. The resulting liners will be fired and the
slugs will be soft caught and compared to the shapes predicted by the advanced materials models. Infrared thermometry
measurements of shocked metal plates will continue based on the success in FY 2000.($ 3.830 million)
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(U) A process has been developed that utilizes waste Explosive D available from demilitarization operations to form picramide, the
starting material for synthesis of the insensitive explosive TATB, a high value product for both DoD and DOE. This process, which
was demonstrated in FY 2000, will be scaled-up from 1 kg to 10 kg in collaboration with Mason and Hangar, Amarillo, Texas, in
support of a Navy manufacturing technology program to commercialize the process planned to start in FY2001. Exploitation of
femtosecond laser cutting and machining of explosives for both munitions demilitarization and manufacturing will continue. The
emphasis this year will be on the determination of optimum cutting parameters, safety limits, and geometry limits for munitions
related materials and high explosives, and on the preparation of the 10-kg explosive tank for use with laser cutting. A parallel
modeling effort will study femtosecond time-scale kinetics of the interaction of alaser pulse with energetic material. Work on the
robotic workcell will focus on completing the technologies required to transition the existing M483A 1 automated disassembly
workcell into a production system. The complete remote disassembly of 155-mm artillery shells to expose the submunition layers for
handling and safing will be demonstrated. The ultimate program goal is to implement integrated vision capabilities with force control
and compliant tooling to demonstrate completely automated disassembly of a cluster munition with safing of the individual
submunitions. Development of materials and system aging models will continue in the areas of solder interconnects, plastic
encapsulated microcircuits, propellants, and adhesive joints. A model for the reliability of plastic encapsulated microcircuitsin
dormant storage will be completed and validated using field and accelerated aging information. Thisis an important areafor DoD
because commercia specifications and test protocols used for electronic components do not accurately represent the long-term storage
times and conditions relevant for DoD munitions.($ 2.460 million)
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(U) EY 2002 Plans:

(U) Continue the development and demonstration of improved components and architectures for robust, low-cost, miniature safing,
arming and firing systems. Demonstrate a prototype micro fireset based on microelectronics and micro-electromechanical
components. Continue component development and eval uation and explore commercia sources for manufacturing. The program
goal isafactor of 10 reduction in fireset size over the current low-energy designs. Continue the testing program on chip slapper
detonators to evaluate long-term performance and reliability in realistic military environments. Complete the characterization of
detonators, capacitors, switches, etc. in shock environments for application to hard target munitions toward the program goal of
demonstrating a prototype ESAD in ahigh-velocity penetrator. Resolve the design issues causing current oscillations in multipoint
detonator arrays utilizing low-energy chip slapper detonators and develop improved design principals. Prepare for the large multipoint
array demonstrations and begin transition of the technology to DoD contractors. Continue to support and develop the knowledge base
tool for preservation of advanced initiation technology. Expand its scope to include other fireset components beyond detonators.($
3.370 million)

(U) Continue efforts to synthesize, characterize and scale-up new energetic materials with increased or tailored performance and
decreased sensitivity. Complete the formulation work toward the development and qualification of an LLM-105 booster explosive.
Continue the development of nano-structured and engineered energetic materias, including sol-gel derived materials, and evaluate
thelir effectiveness and utility for warhead applications. Demonstrate the feasibility of bulk synthesis on CO-derived and nitrogen
HEDMs and complete initial measurements of their energy content. Explore the synthesis of additional extended solid HEDMs.
Continue the development and maintenance of the Cheetah thermochemical code for performance predictions of energetic materials,
and provide user support to the DoD community. Exercise thefirst generation of simulation tools for munitions response to accident
environments against test data to validate the codes and expand their ability to predict weapon system performance and response in
accident situations. The joint experimental program with Navy to measure the violence of reaction in cookoff accidents will be
expanded to testing and analyses of afull weapon system. Experiments to determine mechanical property for both fielded high
explosives and their constituents will be executed for use in developing and validating high explosive mechanical response models.
($ 6.843 million)
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(U) Continue to develop, extend and apply the hydrocodes and associated materials models for warhead design and evaluation.
Ongoing code and material model development will continue to focus on greater accuracy, improved physics, and extension to a
broader class of real-world problems. Continue to support the transition of these tools, the training and consulting for the DoD user
community.($ 2.605 million)

(U) Continue the study of advanced hard target penetrator concepts and adapt designs to state-of-the-art materials and manufacturing
methods. Complete the experimental hard target test-bed program for code validation with a series of oblique impact testsinto
concrete. The focuswill be on obtaining data that reveal s the dynamic rotations of the penetrator during target entry and the resulting
trajectory. The datawill be provided to the DoD community for use in validating and benchmarking hard target design tools.
Investigate weldability and melt processes to optimize properties and castability of the new Air Force low-cost penetrator steel.
Continue the science-based technology projects relating warhead performance to material properties under dynamic conditions as a
prelude to improved computational modeling and the transition of improved warhead designs to developmental and fielded weapon
systems. Complete the ssimulations of the Taliner test-bed experiments and assess the utility of the new materials models. Continue
the devel opment and evaluation of powder metallurgy production methods for EFP liners for enhanced anti-armor warhead
applications. Initiate the devel opment of advanced aimable warheads exploiting the individually controlled, distributed micro-firesets
under development in the advanced initiation task.($ 3.900 million)

(U) Continue the development of femtosecond laser cutting and machining of explosives for both munitions demilitarization and
manufacturing operations. Begin large-scale HE tests in preparation for demonstrations on live munitions. Adapt the robotic workcell
to the disassembly of Adam mine rounds. Design and simulate the disassembly process, fabricate the hardware and demonstrate the
complete remote disassembly of the mine round. Continue the development of materials and system aging models with afocus on
predicting the reliability of solder interconnects, plastic encapsulated microcircuits, propellants, and adhesive joints.($ 2.460 million)
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c. Other

(U) B. Program Change Summary FEY2000 FY 2001
Previous President’ s Budget Submit 14.315 16.670
Appropriated Value 0.000 16.670
Adjustments to Appropriated Vaue
i bured Reduction 0000 -0.54
Reprogranming ialonAdusment 0073 0000
0.000 0.000
Current President's Budget 14.237 16.516

Change Summary Explanation

FY 2002
16.785

0.000

0.000
0.000
2.393

19.178

Total Cost

Continuing

Continuing

Continuing

(U) Eunding FY 2000 fund was identified as a source on the FY 2000 OMNIBUS reprogramming action. FY 2001 reductions

reflect Section 8086 adjustments.

(U) Schedule N/A
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(U) Technical: N/A

(U) C. Other Program Funding Summary Cost N/A

(U) D. Acguisition Strateqy: N/A

(U) E. ScheduleProfile N/A
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- Cost to

COST (In Millions) FY2000 | FY2001 | FY2002 Complete | 10t Cost
Lotel Program Element (PE) 7488 | 7.465| 7.716 Continuing | Continuing
ATR/P232 7.488 7.465 7.716 Continuing Continuing

(U) A.Mission Description and Budget [tem Justification

(U) BRIEF DESCRIPTION OF ELEMENT

(U)Automatic Target Recognition (ATR) systems improve the capabilities of our armed forces by enabling them to make better use of
the information provided by such military sensor systems as radar, laser, infrared (IR), hyperspectral, identification friend or foe (IFF),
and electronic signal measurement (ESM). ATR enhances the combat capabilities of our forces by increasing the lethality and
survivability of our weapon systems and decreasing the time required to acquire and identify potential targets. ATR technology
reduces our risk of fratricide by augmenting combat identification systems to improve our ability to distinguish between friend, foe, or
neutral forces under high stress conditions. ATR technology provides significant workload reduction for the intelligence forces by
aiding the image analyst to exploit imagery rapidly and accurately. In an eraof decreasing military manpower, improved ATR will
enable our forces to handle an ever increasing load of sensory information in the complex situations to be encountered in the military
missions of the future. ATR capabilities are becoming essential to the Warfighter, as the Services pursue “network-centric’ concepts
for exploiting sensor imagery and information acquired through large arrays of sensors at all echelons. An OSD initiative, Smart
Sensor Web (SSW), seeks to exploit this concept even further by providing greatly enhanced situational awareness for the Warfighter
at the lower echelons, such as the battlefield commander. SSW will leverage on-going Service investments and will critically depend
on application of ATR technology to achieveits goals.
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(V) Increasing ATR operational effectiveness requires research and devel opment to enhance sensors and algorithmic image
processing. Additionally, improved, more efficient procedures must be developed for measuring and demonstrating ATR
effectiveness. Thisis very important as the utility of ATR is highly dependent on the quality of the information provided by the sensor
system(s) and the ability to process that information effectively to provide reliable decisions with operationally acceptable false alarm
rates. Service and Agency ATR efforts have concentrated on algorithm development for conducting post-processing comparison and
decision making which exploit improved digital computational capability. This program will focus on determining effectiveness of
ATR, establishing benchmark metrics, and conducting and collecting single and multi-sensor data for potential reusein Service and
Agency agorithm development and objective evaluation. Consistent with the 1997 report of the Defense Science Board Task Force
on ATR, this program will establish standard tests and procedures to provide an "honest broker™ assessment of current leading
candidate ATR’s, aswell as emerging ATR technology for the next generation of ATR systems.

(U) The ATR program funds the integration and demonstration of advanced technology for field experimentation and assessment.
The result of the ATR program efforts is the integration of the demonstrated technological capabilities and the capability to assess
algorithms and various technologies. Thisleadsto greatly improved understanding of the Joint Warfighting utility when assessed in
realistic operational contexts. The Military Services provide air, land, and naval technological superiority, respectively, and ACTDs
rapidly prototype and transition technological solutions to specific threat scenarios. This program provides timely resources and
flexibility to horizontally integrate technology solutions across Services and Agencies and identify new and emerging "best-in-class’
ATR systems with confidence so that this critical technology can be fielded more quickly.
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- Cost to
COST(In Millions) FY 2000 | FY 2001 | FY 2002 Total Cost
Complete
Total Progra'gos' ement(PE) | 7488 | 7465| 7.716 Continuing | Continuing
ATR/P232 7.488 7.465 7.716 Continuing | Continuing

(U) Project Number and Title: P232 ATR

(U) PROGRAM ACCOMPLISHMENTSAND PLANS

(U) EY_ 2000 Accomplishments:

(U) Best Practices for standardized ATR evaluation and assessment will be established and promulgated through the Automatic
Target Recognition Working Group (ATRWG). Standard metrics to describe ATR performance and associated problem sets will be
adopted which cover surveillance, weapon and attack applicationsof ATR’s.  The Problem Set generation and ATR eva uation effort
to determine "best in class’ will be expanded to include more complex ATR functions such as scene analysis, and new sensor types to
include hyperspectral and multi-mode sensors. These data sets will be distributed and made available viathe VDL. A closer technical
relationship will be established between the ATR and Hyperspectral communities, with increased emphasis on technology issues
dealing with the assessment of Long Wavelength Infrared (LWIR) hyperspectral imaging for ATR. Initial taxonomy will be defined
for hyperspectral algorithms and a preliminary performance assessment will be established and used to refine a system level
performance model. A report will be issued comparing optical and digital correlator processing. The first Problem Sets will be
delivered and used to evaluate ATR algorithms for SAR imagery, The Services' synthetic image generation capabilities will be
applied to multi-spectral ATR’s as ameans assessing ATR performance over awider range of operating conditions. During thistime
period more extensive subsystem technol ogy effectiveness demonstrations will be conducted which support the transition efforts
begun in FY 99. These efforts will focus on the SADARM and LRAS3 initiatives begun in FY'99. Modeling and simulation tasks will
be conducted to provide software and hardware in the loop effectiveness analyses refine design requirements and manufacturing
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approaches. These models and simulations will be used to expand the range of tests and provide greater confidencein ATR field tests,
which are limited in scope and duration, to facilitate transition to production programs. An assessment of hyperspectral performance
and operationa utility will continue as abasis for future investment decisions. The timing of these assessments will be consistent with
the current schedules for ASRP flight demos and launches of Warfighter -1 and the Navy Earth Map Observer. Additiona efforts will
be launched for the development of experimental testbeds by the Services to evaluate advanced “smart™ sensor technology for
enhancing the situational awareness of the battlefield commander - Smart SensorWeb (SSW). Initial SSW experiments will be
conducted at selected test sites.($ 7.488 million)

(U) EY 2001 Plans:

(U) Robustness of selected ATR’swill be assessed over awider range of challenging operating conditions using innovative
applications of real, hybrid and synthetic imagery. This effort will support the validation of using multi-spectral synthetic imagery
generated "on-demand’ for the selected ATR in its operational scenario. The application of such multi-sensor synthetic imagery in
High Level Architecture (HLA) simulations will be assessed as a technique to determine dynamically ATR effectiveness. In the
hyperspectral area, an end-to-end performance model, incorporating sensor and processor models, will be validated. The end-to-end
model will be used to conduct performance and subsystem trade off analyses between hyperspectral sensors and their ATR’s. Service
models devel oped to predict ATR performance will be refined to include evolving high fidelity multi-mode sensors. Experimentation
for advanced technol ogy assessments for Smart Sensor Web at test sites will continue. Further integration of the SSW sensorwebs
will be pursued.($ 7.465 million)
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(U) EY 2002 Plans:

(V) Building on the database from sensor data collected during FY 01, algorithms will be benchmarked for detection and false darm
performance. Continuing with the sensor fusion initiative started in FY 00, technical emphasis will continue to be focused on refining
and developing ATR agorithms based on multi-sensor inputs. Using the new classified and unclassified nodes established in FY 01 at
AFRL and NVESD, performance results and raw datawill be distributed and analyzed using the Virtual Distributed Laboratory
(VDL). High Performance Computing assets will be incorporated to allow faster access and shorter algorithm processing cycles. The
role of synthetic and hybrid data will be expanded in FY 02 by comparing ATR agorithm performance for measured vs inserted
targets. Hyperspectral databases will be expanded and enhanced using Forest Radiance |1 and Desert Radiance |11 data. Hyperspectral
ATR performance predictions will be demonstrated. In the ATR transition area, additional IR problem setswill be collected and
scoring and analysis methods for moving vehicles will be completed for LRAS3. LADAR algorithmsfor SADARM |1 will be
demonstrated and evaluated. Mid-wave IR tests will be conducted using RSSTAR.($ 7.716 million)
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(U) B. Program Change Summary FEY2000 FY 2001
Previous President’ s Budget Submit 7.529 7.534
Appropriated Value 0.000 7534
Adjustments to Appropriated Vaue

Oncian buted Reduction 0000 002
geﬁr&:gr:s'm(r)nnllr?gel ?r\llly I-;E ;?Ttlj?ustment 229 0.017
c. Other 0.000 0.000
Current President's Budget 7.488 7.465

Change Summary Explanation

FY 2002
4.673

0.000

0.000
0.000
3.043

7.716

Total Cost

Continuing

Continuing

Continuing

(U) Eunding FY 2000 changes are aresult of reprogrammings in support of initial efforts for Smart Sensor Web advanced
technology applications. FY 2001 reductions reflect Section 8086 adjustments.

(U) Schedule N/A
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(U) Technical: N/A

(U) C. Other Program Funding Summary Cost N/A

(U) D. Acguisition Strateqy: N/A

(U) E. ScheduleProfile N/A
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APPROPRIATION/BUDGET ACTIVITY
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R-1ITEM NOMENCLATURE
Program Element (PE) Name and No.
SPECIAL TECHNOLOGY SUPPORT

PE 0603704D
COST (In Millions) FY 2000 [FY2001 [FY2002 |FY2003 |FY2004 |FY2005 |FY2006 |FY2007  |CosttoComplete | Total Cost
Total Program Element (PE) Cost 15670 129.304  |11.019 Continuing Continuing
ggﬁc ei;tl l#:::nhe/nmé?ngj ?)l;)tgrct)}gl?ggst% 15.670 29.304 11.019 Continuing Continuing

A. Mission Description and Budget I1tem Justification:

Brief Description of Element: Specia Technology Support to Intelligence and Light Forcesis aclassified program. See the Congressional Justification Bood

for program details.

Program Accomplishments and Plans

FY 2000 Accomplishments:

- Mission Support (15.670 million)
FY 2001 Plans:

- Mission Support (29.304 million)
FY 2002 Plans:

- Mission Support (11.019 million)
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B. Program Change Summary
Previous President’ s Budget Submit
Appropriated Vaue

Adjustments to Appropriated Vaue

a. Congressionally-directed undistributed reduction

b. Rescission/Below-threshold Reprogramming,
Inflation Adjustment

c. Other
Current President's Budget

Change Summary Explanation:

FY2000 FY2001 FY 2002 To Complete Total Cost

10.948 10.777 10.957 Continuing Continuing
18.800 Continuing Continuing

4.957

(.172) (.207) .62

(.63) (.066) Continuing Continuing

15.670 29.304 11.019 Continuing Continuing

(U) Funding Funding changes are the result of Congressionally undistributed reductions as well as other program adjustments.

(U) Schedule: Not Applicable

(U) Technical: Not Applicable

C. Other Program Funding Summary Cost Not Applicable.

D. ScheduleProfile Not Applicable.
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- Cost to
COST (In Millions) FY2000 | FY2001 | FY2002 Complete | 10t Cost
Lotal Program Element (PE) 56.945 | 59.007 | 69.376 Continuing | Continuing
SERDP/P470 56.945| 59.007 | 69.376 Continuing Continuing

(U) A.Mission Description and Budget [tem Justification

(U) BRIEF DESCRIPTION OF ELEMENT

(U)The Strategic Environmental Research and Devel opment Program (SERDP) was established by Congressin 1990 (10 U.S.C.
Section 2901-2904) to address Department of Defense (DoD) and Department of Energy (DOE) environmental concerns. Itis
conducted as a DoD program, jointly planned and executed by the DoD, DOE, and the Environmental Protection Agency (EPA), with
strong participation by other Federal agencies, industry, and academia. SERDP's objectiveisto improve DoD mission readiness by
providing new knowledge, cost-effective technologies, and demonstrations in the areas of environmental cleanup, compliance,
conservation, and pollution prevention. SERDP does this by (1) addressing high priority, mission- relevant, defense environmental
technology needs necessary to enhance military operations, improve military systems' effectiveness, enhance military
training/readiness, and help ensure the safety and welfare of military personnel and their dependents; and (2) enhancing pollution
prevention capabilities to reduce operational and life-cycle costs, as well as reducing the cost of necessary cleanup actions and
compliance with laws and regulations. As a secondary benefit, SERDP helps solve significant national and international
environmental problems. The keysto agrowing list of SERDP technological successes are the ability to respond aggressively to these
priority defense needs; the pursuit of universal, world-class technical excellence; emphasis on constant technology transfer to field
use; and sound fiscal management.
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COST(In Millions) FY 2000 | FY 2001 | FY 2002 Costto | 14 Cost
Complete

Total Progra'goi'emmt (PE) | 56945 50007| 69.376 Continuing | Continuing

SERDP/P470 56.045 | 59.007 | 69.376 Continuing | Continuing

(U) Project Number and Title: P470 SERDP

(U) PROGRAM ACCOMPLISHMENTSAND PLANS

(U) EY_2000 Accomplishments:

(V) Generd:

Solicited proposals from industry, academia, and Federal R& D organizations. Commenced 31 new technology development projects;

continued 56 projects; and completed 21 development projects

(V) By Thrust:

(V) Pollution Prevention (25 projects): The focus of pollution prevention isto attain compliance through elimination of pollution at its
source. High priority issues include the replacement of Ozone Depleting Chemicals for firefighting; elimination or reduction of
regulated air emissions from military operations; the development of environmentally benign explosives and propel lants; elimination
of Chromium and other heavy metals through both process modifications and development of alternative coatings; and elimination
and reduction of hazardous materials associated with weapons systems and depot-level repair facilities.

Specific Accomplishments include:
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Searching for non-structural adhesives containing no VOCs; unrefined microbial extracts derived from microorganisms isolated from
extreme environments such as natural hot springs have shown adhesive strength that exceeds that of currently used high VOC content
adhesives. Using the trapped vortex combustor for turbine engines; estimates based on sector tests data have demonstrated 50 percent
reduction in VOC emissions, and a 55 percent reduction in NOx emissions. This new combustor design is applicable to aircraft, ship
and tank engines. A project using a physical vapor deposition technology for the application of environmentally safe coatings for gun
barrel bore protection; completed the design, fabricated, and assembled bench-level cylindrical magnetron sputtering demonstrator for
25mm diameter and 6” long gun barrel specimens. Using the materials by design approach, in less than eight months of effort one
project has designed and prototyped a corrosion resistant structural stainless steel alloy that meets the primary design objectives of
strength for aircraft landing gear applications (equivaent to today’s 300M steedl) and is likely to eliminate the need for cadmium and

chromium coatings.
($ 17.982 million)

(V) Unexploded Ordnance (UXO) (8 projects): Efforts focus on improvement of UXO detection capability, including: innovative
methods to identify UXO using acoustic and el ectromagnetic sensors; and data interpretation/ integration research.

The primary contributor to the high cost and time associated with remediating a UXO contaminated site is the high false-alarm rate.
Researchers have made advances in the development of algorithms that substantially reduce false alarm rates associated with
individual detection sensors. Advances aso have been made to optimally combine information across detection sensors to further

reduce UXO fase darm rates.
($2.988 million)

(U)Conservation (20 projects): The Conservation Thrust Area supports land managers and natural/cultural resource managers to
effectively support military training and testing operations through research in assessment and mitigation of military impacts;
ecological modeling and simulation to assess error and uncertainty; and ecosystems management to permit sustainable use of these

lands.
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During FY 00 SERDP researchers made significant advancements in the assessment and prediction of the effects of military noise on
marine mammals, including the completion of the first-ever predicted audiogram for the humpback whale. To enable installation
managers and planners to avoid the potential future impacts on training and testing activities on local communities, SERDP has
developed computer models that assess the probability and characteristics of future urban development within the vicinity of military
installations. Significant advances were made in the development of models to predict habitat probabilities as well as the effects of
ecosystem fragmentation on animal populations at military testing and training ranges. When complete, these models will be used to
manage threatened and endangered species and their habitats on military installations while minimizing any disruptions to testing and
training activities.

($ 11.414 million)

(U)Cleanup (43 projects): Cleanup is focused on the remediation and restoration of past actions. The detection and remediation of
DNAPLSs remains a ubiquitous and technically challenging problem. The development of risk assessment tools and standards to help
determine "how clean is clean’ isvital to reducing cleanup costs. Effortsto develop field implementable, cost-effective, in-situ
biotreatment processes for remediation of predominant DoD contaminants continue to show promise. The National Environmenta
Technology Test Sites (NETTS) that facilitate the demonstration and validation of technologies prior to commercialization continue to
play avital rolein transitioning technologies to the field.

In FY 00 SERDP researchers demonstrated that many organic contaminants (PAH’s) can be bound or sequestered on sediments,
rendering them immobile in the environment. To address the growing issue of groundwater contaminated with energetic materials at
DoD facilities, researchers have made significant advances in the development of innovative methods to remediate compounds such as
TNT, RDX and HMX. SERDP is attacking the widespread problem of determining the extent of and treating dense non-agueous
phase liquids (DNAPLS) in groundwater. SERDP researchers have developed methods for the integrated geophysical detection of
sources of DNAPL contamination and are pursuing a variety of in situ treatment technol ogies.

($ 16.447 million)
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(U)Compliance (22 projects): The Compliance Thrust Area supports waste treatment and disposal, environmental monitoring and
environmental management that is not directly related to site restoration but is meeting current and future environmental compliance
requirements of DoD and DOE. The reduction of air emissions continues to be a significant driver as many DoD facilitiesarein air
quality non-attainment areas. The development of technologies for the detection and treatment of regulated air pollutantsis akey
focus. Emerging issues that are addressed include the fate and impact of energetics on DoD training and testing ranges as well as
heavy metal contamination in harbors.

During FY 00, significant progress has been made in the development of emissions control technologies. An innovative aternative
technology was developed to replace Open Burning/Open Detonation of energetics by reacting a bulk energetic material with a
chemical that neutralizes the energetic materials in a controlled manner. Another project is using a biofiltration system to control
hazardous air pollutant (HAPs) and volatile organic chemica (VOCs)air emissions from DoD painting facilities. Progress has also
been made in the development of field-portable environmental monitoring technologies, including two continuous emissions monitors
(CEMs), one for gas-phase pollutants and another for metal s emissions monitoring. Additionally, developments have been made with
respect to advanced methods for the measurement of the size distribution and the chemical composition of fine particul ate matter
emitted from mobile and stationary DoD sources.

($8.114 million)

(U) EY 2001 Plans:

(U)General:

Continue development of environmental technologies that respond to the DoD s highest priority environmental needs. Commence 42
new R&D projects; continue 42 research and technology devel opment projects; and complete 36 projects.
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(V) By Thrust:

Pollution Prevention (29 projects): Continue efforts on the development of non-ozone depleting chemicals for firefighting;
elimination and reduction of hazardous air emissions; development of “Green” energetics; elimination of heavy metas including
chromium and cadmium; and elimination or reduction of hazardous materials from DoD weapons systems and platforms.

($ 18.797 million)

(U)Cleanup (36 projects): Technology development efforts will continue to address the remediation high priority pollutants includi ng
energetics, chlorinated solvents and ammonium perchlorate. These will include advances in site characterization focusing on
optimization of long-term groundwater monitoring systems; Risk Assessment and Standards; Bioremediation; and Physio-chemical

Remediation.
($ 14.723 million)

(U)Compliance (27 projects): The Compliance Thrust Areawill continue efforts to support waste treatment and disposal,
environmental monitoring and environmental management that is not directly related to site restoration but is meeting current and
future environmental compliance requirements of DoD and DOE. Focus will be on and work on reduction of hazardous air emissions,
fate and impact of contaminants, and characterization and treatment of contaminated waters and sludges.

($12.304 million)

(U)Conservation (17 projects): Work will continue in the assessment and mitigation of military impacts on DoD lands with an
emphasis on range sustainability. Efforts will continue in addressing issues associated with threatened and endangered species and
Ecosystem Management to devel op the scientific understanding of ecosystem processes on military lands that will permit the

continued use of these lands.
($10.488 million)
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(V) Unexploded Ordnance (UXO) Detection (11 projects): Continuing efforts to improve UXO detection capability, including the
development of sensor technologies that exploit all of the physical characteristics of UXO. Equally important is the continued
development of methods and techniques for accurately discriminating UXO from scrap in order to significantly reduce the cost of
clearance.

($ 2.695 million)

(U) EY 2002 Plans:

(U)Genera: SERDP will continue research and technology efforts to address the high priority requirements in Pollution Prevention ;
Cleanup; Compliance; Conservation; and unexploded ordnance (UXO). Particular attention is being directed to UXO and other
issues which impact the sustainability of the Department’straining and testing ranges. The increasein the FY 02 request will be
directed towards the detection and discrimination of UXO as well as the multitude of issues concerned with the contamination of soil
and groundwater due to energetic materials expended during live fire operations. In the Pollution Prevention thrust area. Five
projects will come to completion. In addition to the ongoing projects, the new start focus areas for FY 2002 include: environmental
fate, transport and effects of the new energetic material CL-20; environmentally benign polymer matrix composites; tagging
technologies to permit the remote localization and identification of UXO; environmentally benign, low-temperature, powder coatings,
environmentally benign packaging for military rations; environmentally acceptable pyrotechnics; technologiesto prevent or limit

marine fouling of ship hulls and heat exchangers; and environmentally acceptable replacements of fluorescent dyes for non-destructive
testing of weapons systems. In addition, amajor effort to develop “green” medium caliber ammunition will be begin. For the
Compliance thrust area: In addition to the ongoing projects, five projects in compliance will complete. The areas of interest for new
start projects include: determination of the emissions from live fire activities; source and ambient air toxic monitoring technol ogies,
technologies to control aquatic non-indigenous species in Navy ships; and observation and prediction technologies for hazardous
emissions from DoD operations. Within the Conservation thrust areac The new starts will focus on: technigques to cost effectively
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detect and evaluate cultural resources on DoD ranges; evaluation of the impact of fog oil “smoke generators’ on the plants and
animals on DoD ranges; techniques to assess the impact of land use changes (urbanization, encroachment) outside DoD installations
on theinstallations ecosystems; techniques to determine the impact of noise on animals; and the development of micro- and nano-
scale sensors for ecosystem parameters. In addition, 4 projects will be completed. The Cleanup thrust areawill have 11 projects
completing. The focus of the new starts will include: technologies for remediation of soil and groundwater contaminated with
energetic materials; devel oping a more complete understanding of the basic chemistry and physics of in-situ oxidation remediation
methods; development of techniques to assess and predict the impact of source zone removal on the time and cost of total remediation;
developing alternatives to expensive microcosm protocols for bioremediation; and development of technologies for cost effective long
term monitoring. In the Unexploded Ordnance (UXO) area, there are 8 completing projects. The new start areas of interest include:
developing technologies for the characterization and remediation of high density areas such aerid targets; new sensors, platforms or
processing techniques for UXO detection in rugged or heavily vegetated terrain; new geolocation techniques and new render-safe or
removal technologies. ($69.376 million)

UNCLASSIFIED




UNCLASSIFIED

RDT&E BUDGET ITEM JUSTIFICATION SHEET (R-2 Exhibit)

DATE
JUNE 2001

APPROPRIATION/BUDGET ACTIVITY
RDT&E/Defense-Wide/BA 3

R-11TEM NOMENCLATURE

Strategic Environmental Research and Devel opment

Program
PE 0603716D8Z

(U) B. Program Change Summary FEY2000 FY 2001 FY 2002

Previous President’s Budget Submit 57.207 51.357 53.346

Appropriated Value 50.557

Adjustments to Appropriated Vaue
a. Congressionally Directed

Undistributed Reduction 0000 -04l7 0.000
b. Rescission/Below-threshold

Reprogramming, Inflation Adjustment -0.262 0133 0.000
c. Other 0.000 0.000 16.030
Current President's Budget 56.945 59.007 69.376

Change Summary Explanation

Total Cost
Continuing

Continuing

Continuing

(U) Eunding FY 2000 funding reductions are the result of below threshold reprogramming actions. FY 2001 reductions
reflected Section 8086 adjustments and recissions. Increasesin FY 2002 reflect amended budget changes for UX O efforts.

(U) Schedule N/A
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(U) Technical:

(U) C. Other Program Funding Summary Cost N/A

(U) D. Acguisition Strateqy: N/A

(U) E. ScheduleProfile N/A
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COST (in Millions) FY 2000 FY 2001 FY 2002 Cost to Complete Total Cost
Total Program Element (PE) Cost 7.634 7.538 7.613 Continuing Continuing
Joint Warfighting/P727 7.634 7.538 7.613 Continuing Continuing

(9)] A. Mission Description and Budget Item Justification

V) BRIEF DESCRIPTION OF ELEMENT:

(V) In May 1998 the Secretary of Defense appointed Commander-in-Chief, United States Joint Forces Command (formerly the US Atlantic Command), asthe
Defense Department’ s Executive Agent for Joint Experimentation. Subsequently, the Department realigned resources to support the Joint Forces Command's new
role. InFY 1999 funds from this Program Element were redirected to support the initial stand-up of Joint Forces Command'’s Joint Experimentation Directorate.
Funding for joint experiments was transferred to Joint Forces Command through the Navy. Funding to support the Joint Advanced Warfighting Program concept
development, the digital network infrastructure, and technology feeder support for joint experimentation was retained in this PE. Program Element 0603727N was
established to provide Joint Forces Command with their own funding sourcein FY 2000.

V) The Joint Warfighting PE supports three related activities: the Joint Advanced Warfighting Program (JAWP), the Information Technology Backplane
(ITB), and technology feeder support for joint experimentation. While these activities strongly support Joint Forces Command’ s joint experimentation efforts, a
separate program element has been retained since the activities support other organizationsin addition to Joint Forces Command, and they require a degree of
independence from Joint Forces Command to function as envisioned.

(9)] The JAWP was established by the Office of the Secretary of Defense (OSD), with the support of the Vice Chairman of the Joint Chiefs, to serve asa
catayst for innovation and change. This program’sfocus is on assisting in the formulation and assessment of advanced concepts and capabilities, plusidentifying
enabling technologies and integration options for the Department. These concepts drive changesin the doctrine, organization, training and education, materiel,
leadership and facilities (DOTMLF) of the Services. The JAWP serves akey role in identifying, exploring and evaluating breskthrough warfighting capabilities. It
builds on the lessons |earned from earlier Service experiments that have underscored the importance of having afirm conceptua basis upon which to build
experiments. The JAWP concentrates on joint, vice Service-unique, revolutionary concepts. In identifying and elaborating innovative joint concepts and
capabilities, and associated enabling technologies, the JAWP will not only take into account Service efforts, but those of CINCs and Defense agencies aswell. The
JAWP promotes integration, conducts experiments and assists in implementation.  The JAWP swork complements and supports the activities of Joint Forces
Command, the Joint Staff, and the OSD. It provides an independent source for formulating advanced concept candidates for joint experimentation. The JAWP is
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composed of both civilian analysts and technologists. The JAWP Analytical Project Office (JAWP-APQ), ajointly manned activity established by the Deputy
Secretary of Defense, consists of military personnel from the four Services. The civilians provide alevel and quality of expertise not generally available in the
Department of Defense. The active duty military members provide a current operational perspective to concepts under investigation and serve asavitd link to
ongoing relevant activities in the Services.

V) The Information Technology Backplane provides an advanced network infrastructure that extends commercia capabilitiesto provide capabilities needed to
meet JV2020 needs. Information Superiority isakey JV2020 building block and the ITB provides the means to experiment with the digital transmission
capabilitiesthat will be availablein five years. The ITB isnot anew physical network. Itisavirtua network that capitalizes on existing physical networks such
as the Defense Information Systems Network (DISN), the Defense Information Systems Agency (DISA)-Defense Advanced Research Projects Agency (DARPA)
Leading Edge Services Network (LESN), the Defense Research and Engineering Network (DREN), and the experimental Advanced Technology Demonstration
(ATD) net. ThelTB has many users from sites served by existing networks but the funding included in this PE is the incremental funding needed to support joint
experimentation. For example, this PE providesthe circuit costs to extend the ITB from the experimentation site to the nearest point on the backplane (where no
other network exists), and only the “extra’ backplane costs generated by the Joint Warfighting Experiments. Since joint experiments are very dependent on
advanced distributed simulation, or on limited, live, command post exercises that are being driven by simulations, arobust network is needed to interconnect the
various sites. These simulations press the state of the art in networking capability, including that of requiring Type-I encryption for protected communications.
The ITB aso supports new bandwidth intensive applications such as video tel econferencing and high definition television.

(U)  Thethird effort supported by this PE is technology feeder support for joint experiments. There are many Technology Demonstrations (TDs), Advanced
Technology Demonstrations (ATDs), and Advanced Concept Technology Demonstrations (ACTDs) that can provide advanced technologies to support joint
experiments. For example, the Joint Staff has prepared 72 desired operational capabilities based on JV 2010 concepts and 21st Century Challenges. For each
Challenge, the Joint Staff has prepared roadmaps that provide opportunities to assess each Challenge. The roadmap for the battlefield awareness challenge shows
42 ACTDsthat have the potential to demonstrate some aspect of a desired operational capability supporting battlefield awareness. This effort provides technology
managers the resources to expand the scope of atest or demonstration to collect data for the joint staff or JFCOM, thereby leveraging the OSD and Service ACTD
investment. The Technology Feeder Support effort is also being used to initiate a Red Team Pilot Project for Joint Forces Command. This Red Team will
participate in Joint Forces Command Concept Development and Experimentation to provide an independent assessment that will ensure that product quality stays
high and credible. A source of funding like this, which is separate from other Joint Forces Experimentation funding, will provide the necessary independence.
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V) PROGRAM ACCOMPLISHMENTS AND PLANS:

(U) FY 2000 Accomplishments:

(U) The Joint Advanced Warfighting Program (JAWP), working for the OSD, the Joint Staff, the Joint Forces Command and their subordinate activitiesin support of
Joint Warfighting Experimentation: (1) identified key e ements of ajoint experimentation process; (2) devel oped candidate advanced concepts for joint
experimentation including the Rapid Decisive Operations (RDO) concept which serves as the integrator for all JFCOM concepts; (3) devel oped a near-term Joint
Strike Force concept that supports the evolution of the overarching RDO initiative; (4) assisted the Pacific Command (PACOM) in its development of a Joint
Mission Force concept; (5) devel oped, organized and executed afollow-on experiment to Joint Forces Command's FY 1999 attack operations experiment (J9901)
that captured experiences and lessons |earned from the pursuit of time critical targetsin Kosovo; (6) developed prototype experimentation plans; (7) conducted
research and seminarsto classify works on future operational concepts and future security environments that are relevant to joint experimentation; (8) assisted in the
planning, design coordination and execution of Joint Forces Command’ s Millennium Challenge 00 experiment; (9) devel oped aframework and initia set of metricsto
help gauge progress of warfighting transformation efforts for the Director, Joint Staff; (10) led an effort with the Joint Staff Urban Operations Working Group that
looked at ways to improve capabilities to conduct operations in urban environments; (11) supported a Chairman, Joint Chiefs of Staff initiative to describe concepts
of operations for future joint forces that elaborate on the objectives of JV2020; and (12) planned for and conducted seminars and workshops with other government
organizations to identify complementary and supporting technology programs and activities. ($4.000 million)
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(U) The base ITB network connectivity was continued to the critical sites of JFCOM, TEC and NRL. Advanced engineering support from NRL was given to
maintain the network functionality required by JFCOM experiments (Unified Vision 00 and Attack Ops 00). Thisincluded the monitoring and tuning of critical
network performance parameters. In the area of network management, work on extending Kerberos authentication into Simple Network Management Protocol
Version 3 (SNMPv3) and other protocols continued and were submitted to, and favorably received by, the Internet Engineering Task Force (IETF) as proposed
standards. Interoperability with Public Key Infrastructure (PK1) protocols began. Thetesting of the advanced network features of Release 3 of the KG-75
FASTLANE continued. Issues which were identified were fed back to the vendor who incorporated them into software updates. Initial testing of the interoperable
KG-175 TACLANE began. The results of these tests were fed back to NSA and the vendor for incorporation into released products. A Linux-based distributed
network monitoring and test tool, ATM Network Test Software (ANTS), was developed for use in both the testing of network devices, as well as the monitoring of
live, local and wide-area networks. Thistool is now available in the public domain. An H.323 voice application has been extended to directly support native ATM
clients with direct Quality-of-Service contracts. This application also interoperates with non-ATM connected clients. Effortsin support of JFCOM continued,
focusing on assisting in the development of alocal infrastructure to extend the ITB to multiple sites/users within JFCOM. ($1.400 million)

(U) The technology feeder support effort created an ACTD milestone document to track the status and life cycle phases of each ACTD. It will provide an effective
planning tool to crosscheck future joint experimentation against planned ACTDs, event participation and military utility assessments. This effort also facilitated the
integration of ten ACTDs into the primary FY 2000 joint experiment, MILLENIUM CHALLENGE 2000. These ACTDs are: Global Hawk, Battlefield Awareness
and Data Dissemination (BADD), Extending the Littoral Battlespace (ELB), Integrated Collection Management (ICM), Military Operationsin Urban Terrain
(MOUT), Rapid Terrain Visualization (RTV), Joint Continuous Strike Environment (JCSE), Theater Precision Strike Operations (TPSO), Theater Air and Missile
Defense Interoperability (TAMDI), and HUMINT CI Support Tools (HICIST). Thisactivity also initiated an effort to introduce coalition involvement in joint
experimentation. ($2.234 million)

(U) FY 2001 Plans:

(U) The Joint Advanced Warfighting Program (JAWP) will continue its support of JV 2020 implementation and the Joint Experimentation work in the Office of the
Secretary of Defense, the Joint Staff, and the Joint Forces Command and subordinate elements. Efforts will include both front-end identification and el aboration of
concepts and capabilities, plus support for the conduct of experiments. The JAWP will continue to build on its FY 98 through FY 00 experiences with joint
operationa concept development and experimentation, focusing on enhancing joint operational-level command and control, enabling rapid expeditionary operations
and refining the implementation process for lessons learned from joint experimentation. It will continue to mature and expand on the adaptive command and control
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(C2), plusintelligence, surveillance and reconnai ssance (1SR), concepts devel oped during the Attack Operations experiments. It will leverage the experiences and
lessons learned during Joint Forces Command’'s J9901 and Attack Operations 00 experiments, to include the investigation of innovative command and control
applications and expanded, more robust sensor suites. It will continue to develop and refine candidate advanced warfighting concepts and capabilities using
wargames, and modeling and smulation. It will identify promising and enabling technologies. It will collect and anayze data to support the formulation of the
Department’ s overall Joint Experimentation efforts. Prior to that, however, it will develop a definition and an operational framework for effects-based operations.
FY 01 experimentation will focus on laying the foundation for subsequent experimentation with Joint Forces Command on the Rapid Decisive Operations (RDO)
concept in FY 02 through FY 04. The JAWP will continue to evaluate these concepts and systems through simulation, wargaming and analysis. It will conduct
vulnerability assessments using “Red Teaming” techniques to identify weaknesses and avoid surprises. It will use the transparent wargaming approach, which it
developed to assist in the conduct of the J9901 and other experiments. 1t will also complete its development of a DoD Roadmap for Urban Operations and continue
its participation in the NATO Urban Working Group efforts. The JAWP will begin to identify programs, systems and methods to improve and expedite the process
of executing and implementing the recommended changes, which result from the joint experimentation process and the devel opment of new technological capabilities.
Included in these latter activities, the JAWP will evaluate the systems and products developed in ACTDs for use in the Department's overall joint experimentation
program. The JAWP will also seek and develop partnerships among related clusters of ACTDs, DARPA projects, Service Battle Labs, and JT& E activities to
participate in related joint experimentation.  ($4.500 million)

(U) The base ITB support for wide-area network connectivity for joint warfighting experimentation will continue, as will the ongoing task of transitioning emerging
technol ogy from advanced research network testbeds. Specifically, Unified Vision 01 will be supported and executed while Millennium Challenge 02 will be
designed. Initial implementation of secure (Kerberized) network management protocols (SNMPv3) across selected I TB sitesis expected. Development and
evaluation of advanced security/information assurance devices and tools, such as ATM and host-based layered firewall technologies, will begin in the lab.
Distributed applications, such as collaborative tools, will continue. Effortsin support of JFCOM will continue. Connectivity to key sites (JFCOM, TEC, etc.) will
continue with selected circuits upgraded as required. Significant hardware upgrades to end-sites will occur. ($1.400 million)

(U) Experimentation Feeder Support: JFCOM'’s Campaign Plan 01 identifies 31 major exercises and experimentsin FY 2001. The Deputy Under Secretary of
Defense (Advanced Systems and Concepts), in coordination with JFCOM and the Joint Staff, will assist in determining which ACTDs, ATDs, and/or Technology
Demonstrations best support JFCOM'’ s experimentation events. This funding will be provided to the selected technology managers to support ajoint experiment.
Funding will be provided for efforts such as system integration, and logistics and test support. Planning and preparations will continue for incorporation of as many
technol ogy demonstrations as possible into the primary FY 2002 joint experiment, MILLENIUM CHALLENGE 2002. Thiswill beinitial year of funding the DOD
Adaptive Red Team (DART) which will evaluate the major joint experiment of 2001 (Unified Vision 01) and prepare to observe and critique MILLENNIUM
CHALLENGE 2002. ($1.638 million)
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(U) FY 2002 Plans:

(U) The JAWP will continue to build onits FY 01 Joint Experimentation efforts, building toward FY 04 completion of the Rapid Decisive Operations (RDO) series of
joint experiments. The JAWP will conduct human-in-the-loop simulation experiments of selected aspects of the Rapid Decisive Operations concept, including
forcible entry operations, networking of ISR capabilities, and overcoming opponents’ protective measures. Opportunities will be identified to leverage and integrate
Service and other agency programs. Data collection and independent analysis will be conducted and used to produce reports and papers intended to inform the OSD,
Joint Staff and the Joint Forces Command leadership of experimentation results and transformation choices. Vulnerability assessments and “Red Teaming” will be
conducted to improve the validity and robustness of experimentation. The JAWP will work on the identification of and opportunities facilitating the early transition

of new concepts and technologiesinto actual operationa military capabilities. ($4.500 million)

(U) The base ITB support for wide-area network connectivity for joint warfighting experimentation will continue, as will the ongoing task of transitioning emerging
technol ogy from advanced research network testbeds. Specifically, Millennium Challenge 02 will be supported and executed. Final implementation of secure
(Kerberized) network management protocols (SNMPv3) across the major ITB sitesis expected. Information assurance and other security technologies will continue
to be tested and deployed. Effortsin support of JFCOM will continue. Connectivity to key sites (JFCOM, TEC, etc.) will continue with selected circuits and
equipment upgraded as required. ($1.400 million)

(U) Experimentation Feeder Support for Joint Experimentation will continue. JFCOM’s Campaign Plan 01 projects 26 major exercise and experiments which can
support technology demonstrations. The primary FY 2002 effort will be MILLENIUM CHALLENGE 02 and the technol ogy feeder support effort will enable the
incorporation of numerous technology demonstrations. Plansfor OLY MPIC CHALLENGE 04 will be further defined and work will be begin to align the

technol ogies supporting this major integrating exercise.  Integrated concept teams will have had the opportunity to prepare more detailed experimentation and
assessment plans. Once the concepts and experimentation plans are more clearly articulated, technol ogies supporting the experiments will be identified. Thisfunding
will leverage ongoing devel opments to support joint experiments, not to fund the development itself. The DOD Adaptive Red Team (DART) Pilot Project will
initialy be funded from within this project. Its primary of focusin FY 2002 will be to evaluate MILLENNIUM Challenge 2002. ($1.7 13 million)
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(U) B. Program Change Summary FEY 2000 FY 2001 FY 2002 Total Cost
Previous President’s Budget Submit 7.675 7.607 7.570 Continuing
Appropriated Value 0.000 0.000 0.000 Continuing
Adjustments to Appropriated Value
e 9% omo oo
oL e 000 008 oow

0.000 0.000 0.043
President’ s Budget Submission 7.634 7.538 7.613 Continuing
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Change Summary Explanation:

(U) FEunding: FY 2000 funding changes are due to reprogramming adjustments. FY 2001 reductions reflect Section 8086 adjustments.
(U) Schedulee N/A
(U) Technical: N/A

(U) C. Othe Program Funding Summary Cost: N/A

(U) D. Acguisition Strategy: N/A

(U) E. ScheduleProfile N/A
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COST (In Million) FY2000 | FY2001 | FY2002 Complete | TOt Cost
(T:gtg Program Element (PE) 0000 | 7432| 0.000 0.000 0.000
ADPIP728 0000 | 7.432| 0000 0.000 0.000

(U) A.Mission Description and Budget [tem Justification

(U) BRIEF DESCRIPTION OF ELEMENT

The goa of the program is to support the development and deployment of advanced concepts and technologies leading to an
automated, fully-integrated, multi-modal Defense Transportation System (DTS) able to meet the needs of the 21st century. The
Center for Commercial Development of Transportation Technologies (CCDoTT) isaDoD funded consortium of public, private, and
academic activities brought together to identify and deploy advanced technol ogies that can be systematically integrated into ports and
other transportation systems supporting both commercial and DoD transportation requirements. The purpose of the program isto
compare traditional transportation methodol ogies with next generation technologies, identify the potential for these new technologies
to support DoD mohility requirements, and determine the scenarios and criteriafor their economic use. All program activities are put
forth in coordination with the Department of Transportation - Maritime Administration (MARAD).

UNCLASSIFIED




UNCLASSIFIED

RDT&E BUDGET ITEM JUSTIFICATION SHEET (R-2 Exhibit)

DATE
June 2001

APPROPRIATION/BUDGET ACTIVITY
RDT&E/Defense Wide/BA 3

R-11TEM NOMENCLATURE
Adgile Port Demonstration

PE 0603728D8Z

COST(In Millions) FY 2000 | FY 2001 | FY 2002 Costto | 14 Cost
Complete

Tota Progra'gos' ement (PE) | o000 | 7432| 0000 0.000 0.000

ADP/P728 0000 | 7432| 0000 0.000 0.000

(U) Project Number and Title: P728 ADP

(U) PROGRAM ACCOMPLISHMENTSAND PLANS

(U) EY_2000 Accomplishments:
(U) None

(U) EY_ 2001 Plans:

(U) A cooperative research and development plan has been jointly developed by the DoD and MARAD that will focus projects on
improving and leveraging Defense and commercial transportation system efficiencies by combining relevant capabilities, resources,
and technologies in the following thrust areas; ports, terminals, transfer technol ogies; high speed sealift ship system configurations
and; rapid deployment technologies. Research conducted under the interagency agreement will have clear links to national defense

requirements addressed by DoD ($ 7.432 million).
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(U) B. Program Change Summary FEY2000 FY 2001
Previous President’ s Budget Submit 0.000 0.000
Appropriated Value 0.000 2500
Adjustments to Appropriated Vaue

i bured Reduction 0000 -0068
Reprogranming ialonAdusment 000 0000
c. Other 0.000 0.000
Current President's Budget 0.000 7.432

Change Summary Explanation.

FY 2002
0.000

0.000

0.000
0.000
0.000

0.000

Total Cost
0.000

Continuing

0.000

(U) Eunding FY 2000 funding was reprogrammed to fund this effort per Congressional direction. FY 2001 reductions reflect

Section 8086 adjustments.
(U) Schedule N/A

(U) Technical: N/A
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(U) C. Other Program Funding Summary Cost N/A

(U) D. Acguisition Strateqy: N/A

(U) E. ScheduleProfile N/A
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COST (In Millions) FY 2000 | FY 2001 | FY 2002 C%Omséltgte Total Cost
Lotel Program Element (PE) 7.674 991 | 0000 Continuing | Continuing
Coop DoD/VA N o
M edical/P464 7.674 991 0.000 Continuing Continuing

(U) A.Mission Description and Budget [tem Justification

(U) BRIEEF DESCRIPTION OF ELEMENT

(U) Congress has added funding in this program element each year since 1987. Through FY 1998, the program was managed by the
Veterans Administration. In accordance with the FY 1999 Defense Authorization Bill (H.R. 3616, Sec. 244), the Department of
Defense now guides investment of these funds as executive agent, acting through the U.S. Army Medical Research and Materiel
Command and the Naval Operational Medicine Institute. Coordination with the VA on research topics ensures that the program
benefits the health of both active military forces and veterans. Research proposals are solicited from in-house DoD and VA
investigators, and projects are selected for funding based on technical merit and relevance to the solicitation. Technical merit is
determined through independent peer review by experts outside the DoD and VA. Projects are selected through independent peer
review by intramural VA and DoD physicians and scientists. Funds support a “core” or general research program of cooperative
medical research in topics such as emerging infectious diseases, trauma, stress, and exercise physiology. Funds aso support studies on
emerging medical issues of importance to DoD and VA.
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COST(In Millions) FY 2000 | FY 2001 | FY 2002 Costto | 14 Cost
Complete

Total Progra'gos' ement(PE) | 7674|  901| 0.000 Continuing | Continuing

Coop DoD/VA N o

M edical/P464 7.674 991 0.000 Continuing Continuing

(U) Project Number and Title: P464 Coop DoD/VA M edical

(U) PROGRAM ACCOMPLISHMENTSAND PLANS

(U) EY_2000 Accomplishments:

(U) The Department of Defense continued an investment strategy and execution plan devel oped to comply with the FY 1999 Defense
Authorization Bill (H.R. 3616, Sec. 244). That bill named the Secretary of Defense as executive agent, acting through the Army
Medical Research and Materiel Command (USAMRMC) and the Naval Operationa Medicine Institute (NOMI). In FY 2000,

USAMRMC supported proposals for research in muscle repair mechanisms and prostheses,

medical records transitioning, emerging

pathogens, women's health, and sleep disorders. NOM I solicited proposals for research on selecting and training personnel for
occupations with ahigh risk of capture, improving the repatriation process, supporting the families of POWSs during the period of
captivity and supporting both the POWSs and their families after repatriation, diagnosing and treating illnesses and disorders,
compensating POWSs for disabilities for long-term conditions arising from their captivity, and understanding the nature and
determinants of physical and menta health outcomes of POWs. Awards to successful proposals began in 3Q FY 2000.

($ 7.674 million)
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(U) EY 2001 Plans:

(U) Inthe FY 2001 research program, $0.500 million will be focused on “Occupationa Lung Disease/Review of Biopsies’ as
provided by Congress. With the remaining funds, the Departments of Defense and Veterans Affairs have agreed to focus on post-
traumatic stress disorder (PTSD), which has been found to affect deployed personnel while still on active duty or after they leave
military service. Research efforts will address symptoms and health outcomes, etiology and contributing factors, effective preventive
measures, and possible treatments. ($.989 million)

(U) B. Program Change Summary FEY 2000 FY 2001 FY 2002 Total Cost
. . tinui

Previous Budget Submit 7.415 0.000 0.000 Continuing

Appropriated Value 1,000 0.000 Continuing

Adjustments to Appropriated Vaue
a. Congressionally Directed

Undistributed Reduction 0000 -0.009 0.000

b. Rescission/Below-threshold

Reprogramming, Inflation Adjustment 0.259 0.000 0.000

c. Other 0.000 0.000 0.000

President’s Budget Submission 7.674 991 0.000 Continuing
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Change Summary Explanation

(U) Eunding Funding changes arethe result of a below treshhold reprogramming. FY 2001 reductions reflect Section 8086

adjustments.
(U) Schedule N/A
(U) Technical: N/A

(U) C. Other Program Funding Summary Cost N/A

(U) D. Acguisition Strateqy: N/A

(U) E. ScheduleProfile N/A
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FY2000 FY2001 FY2002 Cost to Complete Total Cost
COST (In Millions)
Total Program Element (PE) Cost 104.384 118.744 148.917 Continuing Continuing
ACTDgP523 104.384 118.744 148,917 Continuing Continuing
(9)] A. Mission Description and Budget Item Justification

(U) BRIEF DESCRIPTION OF ELEMENT: The Department of Defense (DoD) recognizes the need to rapidly develop and field new technological
capabilities, and to explore new and innovative operational and organizational concepts associated with those capabilities. Such advances are critical to the
objective of supporting the Chairman’s Joint Vision 2020. Advanced Concept Technology Demonstrations (ACTDs) are low risk vehicles for pursuing that
objective. ACTDs are capability demonstration and evaluation programsin which the devel opment and employment of technology and innovative, operational
concepts by the military user are the primary focus. The demonstrations involve amaterial development organization that devel ops the technology, and a
warfighting sponsor that assesses the military utility. In addition to stimulating innovation, ACTDs offer three other significant opportunities. They provide
experienced combat commanders with an opportunity to devel op operational concepts and operational requirements to fully exploit the capabilities being
evaluated. They allow the users an opportunity to assess the military utility of the proposed capability prior to a major acquisition decision. They aso provide
the Services with a mechanism for compressing acquisition cycle time, thus significantly improving their response to priority operational needs. As such,
ACTDs are at the foundation of the DoD acquisition reform process. They do not substitute for formal DoD acquisition procedures, but do accel erate these
procedures for technologies which are deemed by the applicable combatant commands to have demonstrated military utility. Since FY 1999, ACTDs have been
an integral part of the Joint Experimentation process under U.S. Joint Forces Command (JFCOM). The Deputy Under Secretary of Defense (Advance Systems
and Concepts) (DUSD (AS& C)) works closaly with JFCOM to prepare its annual Campaign Plansin order to insure ACTDs integrate technol ogy and develop
new concepts of operation to fully leverage with and integrate into future joint experiments.

V) The Military Departments and Defense Agencies provide most of the funding (80-90 percent) for ACTDs. This demonstrates significant
Service/Agency commitment to the ACTD. Funding from this program element is used: 1) to support actual demonstrations and exercises, 2) to provide
hardware to demonstrate military utility, and 3) to fund transition, interim capability operations and support for up to two years after the operational
demonstration phase of the ACTD. Thistwo-year phase provides the Service, Agency, and operators with adequate time to continue to address the issues of
supportability, maintainability and training identified by the ACTD.

V) Both the Science and Technology (S& T) and the warfighter communities submit candidate ACTDs in January of each year. The candidates proposed
by the S& T community reflect technological opportunities enabled by recently demonstrated technology. The candidates proposed by the warfighter
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community (Joint Chiefs of Staff (JCS), Unified Commandersin Chief (CINCs) and Service operational organizations) respond to a deficiency in military
capability or to an emerging military need. For each candidate, it is necessary to confirm that the proposed concept is based on technology that is sufficiently
mature, and that the capability addresses a priority military need.

V) The maturity of the technology associated with the proposed capability is assessed by the DUSD (AS& C), with assistance of senior members of the
science and technology community (known as the Breakfast Club). The Joint Requirements Oversight Council (JROC) prioritizes the ACTD candidates by
military need. The principal management tools for the ACTD are the Implementation Directive and Management Plan. Each approved ACTD will be
described in these top-level documents which provide details of the demonstration/evaluation, the main objectives, approach, critical events, measures of
success, transition options, participants, schedule, and funding.

V) Thetypical timeline of two-to-four years for the operational demonstration phase of an ACTD is compressed compared to normal timelines for
fielding an operational capability. These shorter schedules are made possible because ACTDs incorporate mature or nearly mature technology and, therefore,
forgo time consuming technology development and technical risk reduction activities. At the end of the ACTD, the user sponsor is able to determine if the
capability provided by current technology has sufficient utility to warrant procurement. If there are significant shortcomings, their options are to either pursue
an advanced technology demonstration to improve performance, or not pursue the technology any further at thistime. In cases where the operational user is
satisfied the prototype has significant utility, the prototype can be used as an interim capability. The Department then moves quickly to enter the formal
acquisition process to acquire needed quantities or, if sufficient, to make fully operational those assets already produced.

V) The request for FY 2002 candidate ACTDs was issued October 2000. Proposals were received from the CINCs, Services, other DoD Agencies, and
industry in January 2001. Candidates are organized into the Joint Vision 2020 operational concepts of Dominant Maneuver, Precision Engagement, Full
Dimensional Protection and Focused Logistics. Review of the candidates for FY 2002 ACTDs began in February 2001. Asan initiative in FY 2002, the
Department intends to begin alarger number of ACTDs, provide s higher percentage of OSD funding for these new ACTDs and provide additional funding for
expanded user evaluations (EUES) at the conclusion of successful ACTDs. This additional EUE funding will a so facilitate enhanced program transition.
Funding for new FY 2002 ACTDs is approximately $30 million.
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V) PROGRAM ACCOMPLISHMENTSAND PLANS:

(U) EY_2000 Accomplishments: All ongoing ACTDsiinitiated in Fiscal Y ears 1995 through 2000 have been reviewed for objectives, content and
management. Thisincludesin-depth review by the ACTD operational sponsors, such as United States Joint Forces Command (JFCOM). Of the approximately
20% of al ACTDs deployed, or requested for deployment, to Operation Allied Force, some remained in theater as part of Kosovo peacekeeping operations.
Twelve new ACTDs were started in FY 2000: CINC 21, Coalition Aeria Surveillance and Reconnai ssance, Communications/Navigation Outage Forecast
System, Computerized Operational MASINT Weather, Content-Based Information Security, Global Monitoring of Intelligence, Surveillance and

Reconnai ssance Space Systems, Ground-to-Air Passive Surveillance, Joint Intelligence, Surveillance and Reconnaissance, Multiple Link Antenna System,
Quick Bolt, Restoration of Operations and Tri-Band Antenna Signal Combiner. The data call for FY 2001 ACTDs began in October 1999. Twenty-five final
ACTD candidates, of the fifty received from the Unified Commands, the Services and Defense agencies, were considered for final selection. Candidates
covered abroad range of technologies and needs, including logistics, intelligence, reconnaissance, surveillance, life support, information technol ogy, automated
maintenance, ordinance upgrade, communications and force identification. These candidates were evaluated for technical maturity by the Breakfast Club and
assessed for operational need and utility by the Joint Staff Joint Warfare Capability Assessment (JWCA) process. The JROC then prioritized these 25
candidates and fifteen were finally selected based upon funding availability. FY 2000 funds were transferred to the executing services/agencies in the amount
of $104.384 million.

V) FY 2000 accomplishments include:

FY 1995 Starts:
High Altitude Endurance Unmanned Aerial Vehicle (HAE UAV): Completed the operational demonstrations and military utility assessment. Concluded
the interim capability period to end the ACTD.
Joint Countermine (JCM): Completed the integration of the Joint Countermine Application (JCA) to run under all current service command, control,
communications and intelligence architectures. Concluded the interim capability support period to end the ACTD.
Precision SIGINT Targeting System (PSTS): Continued the interim capability support period.
Rapid Force Projection Initiative (RFPI): Concluded the interim capability support period to end the ACTD.

FY 1996 Starts:
Air Base/Port Biological Detection: Continued interim capability and residual maintenance of detector networks. P rovided depot repairs and spares.
Initiated upgrade of sampling system and maintained ongoing operator training at four sitesin two theaters.
Battlefield Awareness and Data Dissemination (BADD): Fielded BADD products to selected CINCs. Continued upgrading capability, based on
warfighter input/feedback, to provide a more enhanced version to the CINC’ s in the latter part of the fiscal year. Concluded interim capability period and
ended the ACTD. Transitioned capability to the Defense Information Services Agency (DISA) for operations and maintenance support.
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Combat Identification (CID): Supported interim capability assets for the final year of continued operation and obtained additional user feedback on
military utility and maintainability. Continued operational support provided a mechanism from which critical features for continued development of
“combat identification" technologies emerged. Concluded interim capability period to end the ACTD.

Counterproliferation | (CP I): Supported residuas for further operational feedback to assist system engineering, integration and production activities.
Continued to support exercises and concept of operations (CONOPS) development for U.S. European Command (USEUCOM), incorporating experience
gained by deployment of CP residuals for Kosovo. Completed interim capability period to end the ACTD.

Joint Logistics: Joint Decision Support Tools (JDSTs) were hardened and evaluated in a February 2000 military utility demonstration. Four of the five
JDSTs were recommended for transition to Global Communications Support System (GCSS) from a user perspective. All products were segmented for
transition to DISA GCSS and have been maintained as an interim capability. DISA D6 has accepted the products for transition and integration.
Miniature Air Launched Decoy (MALD): Continued the interim capability period, enhanced design for reliability and completed the military utility
assessment.

Navigation Warfare: Continued interim capability period. Residual equipment was utilized in support of the Joint Global Positioning System Combat
Effectiveness (JGPSCE) joint test and eval uation.

Semi-Automated IMINT Processing (SAIP): Supported the Army vehicle version and the Air Force rack version of the SAIP residuals. SAIP was used in
the U.S. Central Command (USCENTCOM) Joint Intelligence Center (JIC) and was deployed to theater. Revised the CONOPS and finalized transition
plans. Concluded the interim capability period and ended the ACTD.

Theater High Energy Laser (THEL): Laser system constructed at White Sands Missile Range early in the fiscal year, followed by system integration and
functional testing. Various sub-systems tests conducted during December 1999 - May 2000. In June 2000, fully integrated laser system successfully shot
down a Katyusha rocket and, in August 2000, successfully engaged a multiple-rocket salvo.

FY 1997 Starts
Chemical Add-On to Air Base/Port Bio Detection: Concluded interim capability and residual maintenance, training and field support at four sitesin two

theaters. Ended the ACTD.

Counterproliferation 11 (CP I1): Completed a series of successful operational tests and the PDR on the nose assembly of the Low Altitude Navigation and
Targeting Infrared for Night (LANTIRN) Bomb Impact Assessment (BIA) Modification. Continued engineering and manufacturing development (EMD)
work on the Navy' s aircraft-launched BLU-116 Advanced Unitary Penetrator (AUP) and the multi-Service FMU-159 Hard Target Smart Fuze (HTSF) for
optimizing detonation location in multi-layered hardened targets. Continued development and integration of the Tactical Tomahawk Penetrator Variant
(TTPV) penetrating standoff cruise missile. Continued work on Enhanced Payloads for targeting biological agents. Continued preparations for FY 01
operational demonstrations.

Extending the Littoral Battlespace (ELB): Refined Major System Demonstration | (MSD [) architecture and technology enhancements. Participated in two
limited objective experiments (LOES) with operating forcesin preparation for MSD 1l in FY 2001.

Information Operations Planning Tools (IOPT): Completed interface to Mission Integration Database (MIDB) 2.0 and enhanced Dynamic Integrated Air
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Defense System (IADS) model. User evaluation and training continued during JEFX 00. Provided sustainment and support of IOPT to CENTCOM,
Central Air Forces (CENTAF) and a number of other locations.

Integrated Collection Management (ICM): Developed operations and intelligence, surveillance and reconnai ssance synchronization matrix and automated
interfaces to collection platforms and data sources. Improved reengineered integration collection management processes. Connected collection
management nodes for collaboration. Continued transition planning and conducted a field testing and military utility assessment as part of the Special
Project-99 exercise run by U.S. Southern Command (USSOUTHCOM) and the Joint Expeditionary Force Exercise sponsored by the U.S. Air Force.
Joint Advanced Helicopter Usage and Monitoring System (JAHUMYS): Installed baseline system and sensors on H-60 flight test aircraft and conducted
developmental testing. Technology module critical design reviews conducted. Began hardware/software builds in preparation for bench testing.
Developed health and usage monitoring system cost/benefit model and began data collection.

Military Operations in Urban Terrain (MOUT): Completed systems integration assessments and refinements. Acquired products and prototypes for the
culminating demonstration (CD) and for interim operational capability. Completed New Equipment Training (NET) for the CD. Conducted Situation
Awareness/Communications Excursion. Conducted Advanced Concept Excursion. Conducted the MOUT Culminating Demonstration. Completed
several operational/training (e.g., tactics, techniques and procedures (TTP) handbooks) and programmatic transitions.

Rapid Terrain Visualization (RTV): Acquired high-resolution digital elevation data and satellite imagery in support of Warfighter Exercises. Exploited
multi-spectral and radar imagery to accelerate terrain feature extraction. Upgraded workstations and software at Army XVIII & I11 Corps. Completed
installation of Light Detection and Ranging (LIDAR) & Infrared Synthetic Aperture Radar (IFSAR). Demonstrated capabilities for rapid data generation.
Completed transition memorandum of understanding (MOU) with Combat Terrain Information Systems.

FY 1998 Starts:
Adaptive Course of Action (ACOA): Installed baseline system and sensors on H-60 flight-test aircraft and conducted developmental testing. Technology
module critical design reviews conducted. Began hardware/software builds in preparation for bench testing. Developed health and usage monitoring
system cost/benefit model and began data collection.
C4l for Coalition Warfare (C4ICW): Mission Control System Block 111 software and hardware was successfully used in a coalition command post exercise
that demonstrated interoperability between Command and Control Systems/prototypes from Canada, Germany, Italy, the Netherlands and Spain using an
agreed data model and data replication mechanism.
Information Assurance: Automated Intrusion Detection Environment (IA:AIDE): Selection of additional sites were conducted based on arepresentative
model of the Defense Information Infrastructure (DII). Surveysfor the new sites were conducted and new sensors were identified which will be integrated
into the AIDE environment. Sensor data and data correlation were fine tuned to reduce false alarm rates. Hardware and software upgrades for all the
ACTD siteswere purchased and installed. All additional installations and training were completed. Initiated final reports documenting the ACTD. A
final demonstration of the system was conducted.
Joint Biological Remote Early Warning System (JBREWS): Continued field tests of ACTD components at Dugway Proving Grounds. Commenced initial
provision of residual assets (Sentry, Sample Identification, and Sensor Network Command Post Units) to USEUCOM. Continued CONOPS devel opment
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Joint Continuous Strike Environment (JCSE): Conducted military utility assessment in Fleet Battle Experiment Foxtrot and simulation-driven lab test.
Completed third of four functional software builds. Continued concept of operations refinement and transition planning. JCSE was also used in JFCOM
J-9 attack operation experiments.

Joint Modular Lighter System (JMLS): Completed fabrication of powered and non-powered eight foot-wide modules and ancillary hardware and delivered
hardware to Naval Amphibious Base Little Creek. Contractor conducted test and demonstration (T& D) program including seatrials of powered
subsystems. T&D program included technical testing of IMLS hardware, supported by Government furnished equipment. Technical testing addressed
system performance and interface issues. Following completion of the contract, the government corrected reliability and safety discrepancies identified
during T&D. Government conducted test and evaluation (T& E) program to obtain Army safety releases prior to military personnel operating the craft in
Sea State 3 (SS3) and to support a military utility assessment scheduled for 2ndQ FY01. Safety releases were obtained for several subsystem capabilities.
However, the Army and Navy decided to pursue fielding awider 24-foot module instead of the current eight foot-wide module. Commenced interim
capability support period.

Line-of-Sight Anti-Tank (LOSAT): Continued fire unit and missile detail-level design and analysis. Hardware tooling design and fabrication begun.
Initiated fire unit and missile piece part hardware fabrication to support launch effectstests. Completed fire unit operational and test software design.
Initiated code development and test. Completed update of missile operational software requirements and initiated software update. Completed hardware-
in-the-loop and closed-loop simulation software upgrades.

Link-16: Continued operational support to the Combine Air Operations Center (CAOC) in Kosovo. Continued development of DoD Joint Data Network
(JDN) multi-tactical digital information link (TADIL) (Link 11 and Link 16) trandlation and data forward efforts. Successfully completed Joint Variable
Message Format (JVMF)/Link 16 Joint Service Certification. Successfully transitioned Rosetta technology to USAF Tactical Air Control Party (TACP)
Acquisition program. Continued integration efforts with Precision Targeting Identification ACTD.

Migration Defense Intelligence Threat Data System (MDITDS): Infrastructure Enhancements included integration of Generic Message Browser, Crisis
Case, Counterintelligence Applications, and Global Query. The Tactical Server hardware was deployed to theater, and the requirement definition for
reengineering was compl eted.

Precision Targeting Identification (PT1): Deployed the production Advanced Target Detection system in the fleet. Transitioned the re-configurable optical
station (part of the C-130 OSSCAR Roll-on/Roll-off (RO/RO) ) into an acquisition program for Naval Intelligence. Initiated prototype C-130 OSSCAR
RO/RO C4ISR deployment system design. Integration design of the Rosetta Communication Gateway with the PTI track correlation processor was
completed. Completed design and fabrication of the PTI telescope system. Completed Laser Radar (LADAR) Level 11 design package for the Tornado
fighter aircraft. Completed lab evaluation of the PTI LADAR system. Initiated multi-year cooperative program with Ministry of Defense, United
Kingdom on integration test and evaluation of the fighter-based LADAR for target identification.

Space Based Space Surveillance Operations (SBSSO): Concluded formal demonstration and completed transition plan for contributing sensor operations
for the Space Surveillance Network (SSN) to Air Force Space Command. The SBSSO has discovered or recovered over 100 lost, maneuvered, new or
previously uncatalogued objects. Current capability totals over 1,000 observations per day, and can search the geosynchronous belt portion of deep space
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in three and one half hours of observations taken over a twenty-four hour period.

Theater Precision Strike Operations (TPSO): Conducted the unreinforced scenario assessment, the second of three user demonstrations in conjunction
with the U.S. Forces Korea Ulchi Focus Lens Exercise.

Unattended Ground Sensors (UGS): Commenced interim capability period. Initiated transition to acquisition program. Refurbished sensorsfor usein
exercises and operations. Performed additional communications devel opment.

FY 1999 Starts:
Battle Damage Assessment (BDA) in Joint Targeting Toolbox (BDA in JTT): Developed requirements and the operational concept. Conducted a
demonstration at USCENTCOM of prototype software screen designs, including some interactive capability.
Coherent Analytical Computing Environment (CACE): Decreased information latency of aircraft maintenance reports through implementation of a data
warehouse with live feeds of maintenance data and a user-familiar interface. Completed extended collection of aircraft flight data sets, and prototyped
tools for aircraft performance analysis and for cross-correlation of flight parameters with aircraft maintenance records. Demonstrated agent-based flight
scheduling software for real-time re-planning and forecasting.
Common Spectral MASINT Exploitation Capability (COSMEC): Demonstrated the utility of spectral data with operational assets. COSMEC ground
station was implemented in USEUCOM, as well as the support of tactical airborne sensors. Released software version 1.3.2. Implemented system at
USSOUTHCOM and conducted a demonstration at USEUCOM.
Compact Environment Anomaly Sensor 1 (CEASE 11): Completed system integration on critical satellite systems and conducted system launch.
Force Medical Protection/ Dosimeter (FMP/D): Conducted technical evaluation of Phase Il sampler. Conducted utility assessment at the CINC level.
Human Intelligence (HUMINT) and Counterintelligence (CI) Support Tools (HICIST): Conducted military utility assessments in three exercises to
evaluate technologies for special operations forces, human intelligence, and counterintelligence applications. HUMINT Analytic Support Cell achieved
interim operational capability and text translation technology was provided to Bosnia.
Joint Medical Operations - Telemedicine (JMO-T): Telemedicine (JMO-T): Assessed options for standard tactics, techniques, and procedures for IMO-T
employment forward of the theater hospital. Demonstrated IMO-T capabilities to provide medical information in a net-centric environment across awide
variety of communication modes; assessed the utility of IMO-T technologies in improving the timeliness, quality and applicability of information in
medical decision making; initiated preparations for |eave behind/residual period.
Joint Theater Logistics (JTL): Preliminary development focused on collaboration, visualization, and logistics user management processes. User
requirements were developed and refined, with a complimentary program design. Commenced a business process review to model the use of JTL
capabilitiesin the warfighter environment. Worked the incorporation of collaboration products from Adaptive Courses of Action ACTD.
Personnel Recovery Mission Software (PRMS): Conducted system integration and fielding. Participated in the PACOM Northern Edge exercise.
Completed development of three prototypes for assessment by user community. Continued software refinements based on user requirements. Conducted
CENTCOM integration.
Small Unit Logistics (SUL): Deployed the web-based system in the Combined Arms Exercise (CAX) and Marine Expeditionary Force Exercise (MEFEX)
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showing interoperability with legacy command and control (C2) persona computer systems and demonstrated decision support tools for supportability of
missions. Assessed performance of tactical-level C2 with aweb-enabled battlefield, including technical characterization of bandwidth measurements, as
well as operational performance measures against the Joint Universal Task List.

Theater Air and Missile Defense Interoperability (TAMDI): Demonstrated the ability to pass target track information to a PATRIOT weapons system to
initiate an intercept (launch weapon) in advance of the PATRIOT radar detecting and tracking the target.

FY 2000 Starts:
CINC 21: Implemented cooperative knowledge wall and data interoperability effort between U.S. Strategic Command (USSTRATCOM) and U.S. Pacific
Command (USPACOM). Demonstrated high resolution multiframe presentations of logistics situation and battle rhythm. Assessed critical decision
points, processes and information requirements. Supported assessment of collaboration tools over secure networks. Initiated joint coalition efforts with
UK, Canada and Australia on interoperable knowledge sharing.
Coadlition Aeria Surveillance and Reconnaissance (CAESAR): Participated in the Clean Hunter/Joint Project Optic Windmill exercise at five locationsin
theater. CAESAR assets were employed in both simulated (Joint STARS, Global Hawk, UK ASTOR, and Italian CRESO ) and live (French Horizon, P3
APY -6) exercises. Exercise provided baseline for CAESAR technology and CONOPS. Negotiated seven-country memorandum of understanding.
Communication/Navigation Outage Forecasting System (C/NOFS): Confirmed launch opportunities for space-based package. Began fabrication process
of space-based sensor.
Computerized Operational MASINT Weather (COMWYX): Developed and validated algorithms for providing near-real-time cloud/aerosol products for
high-value targeting support utilizing existing National assets. Planned afoundation to exploit future systems and increase battl espace situation awareness
to support use of precision guided munitions, strike warfare, fleet defense, air refueling and reconnaissance. Investigated future sensor requirements.
Content-Based Information Security (CBIS): Awarded contract for Phase | (Data-in-Transit) development of the security card; the core element of CBIS
technology providing embedded encryption for the workstation. Demonstrated the CBIS concept of coalition interoperability during the Millennium
Challenge exercise.
Ground-to-Air Passive Surveillance (GAPS): Conducted Caribbean assessment for availability of illumination and CONOPS analysis. Completed and
validated simulation and modeling tools for use in other theater scenarios. An integrated process team (IPT), including the users, defined and modeled
operational scenarios using a suite of tools available from industry. Models and simulation were used to ensure that the operational concepts and the
resulting system specifications were understood prior to system integration.
Glaobal Monitoring of ISR Space Systems (GMSIS): Initiated the ACTD.
Joint Intelligence, Surveillance and Reconnaissance (JISR): Defined initial user requirements and operational functionality. Designed system architecture
and virtual demonstrations. Identified and evaluated candidate technologies and software. Built initial modeling and simulation capability.
Multiple Link Antenna System (MLAS): Completed initia radio frequency (RF) component design and fabrication. Conducted component |ab tests and
confirmed
component capability to simultaneously maintain four full-duplex high datarate links. Confirmed component compatibility with common datalink (CDL)
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format and capability to transmit and receive all CDL data rates within the frequency management parameters. Initiated systems engineering efforts
leading to antenna configuration demonstrations and field tests.

Quick Bolt: Established Integrated Product Teams. Prepared afunctiona requirements document (FRD) which will become the basis for an operational
requirements document. Awarded a contract to review the FRD and begin system design work.

Restoration of Operations (RestOps): Completed development of site baseline exercise scenario. Conducted Joint Chemical Field Trials and CONOPS
development and validation. Developed methodol ogies to assess technology, chemical field trials, and operational capability for use during RestOps and
other fixed-site programs.

Tri-Band Antenna Signal Combiner (TASC): Integrated tri-band antenna signal combiner from existing hardware and designs. Began devel opment of
associated mission planning software to maximize data throughput, while minimizing antenna weight and volume.

(U) EY 2001 Plans: Transition those ACTDs that have successfully demonstrated military utility and been determined to warrant acquisition. Continue
development and operational demonstration of the remaining FY 1996-2000 ACTDs, and start new FY 2001 ACTDs in accordance with planned schedules.
Continue the annual process of developing and structuring new candidate ACTDs to rapidly address user needs and addressissuesidentified in  Joint Vision
2020. Several ACTDswill remain deployed in the Kosovo theater as part of ongoing peacekeeping operations. Funding will continue for all ongoing ACTDs,
including the new FY 2001 ACTDs, for atotal of $118.744 million.

V) Other significant plans for FY 2001 are:

FY 1995 Starts:
Precision SIGINT Targeting System: Conclude the interim capability support period and end the ACTD.

FY 1996 Starts:
Airbase/Port Biological Detection System: Continue residual maintenance of detector networks, provide depot repairs and spares, initiate upgrade of
sampling system and maintain ongoing operator training at four sitesin two theaters. Provide data and findings for EMD of ACTD elements. Continue
the interim capability period.
Joint Logistics: Transition product to GCSS through the Advanced Information Technology Services (AITS) Joint Program Office (JPO) within the
Defense Information Systems Agency (DISA). Conclude interim capability period and end the ACTD.
Miniature Air-Launched Decoy: Conclude the interim capability period and end the ACTD.
Navigation Warfare: Conclude the interim capability period and end the ACTD.
Theater High Energy Laser: Commence the interim capability support period.

FY 1997 Starts
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Counterproliferation 11: Complete the BIA system critical design review (CDR) and final RDT& E, including demonstrating key performance parameters
necessary to qualify for production. Complete final RDT&E sled testing necessary to qualify the BLU-116 Advanced Unitary Penetrator (AUP) for
production. Complete Hard Target Smart Fuse (HTSF) EMD. Continue RDT& E of Tactical Tomahawk Penetrator Variant (TTPV). Conduct sled teststo
demonstrate penetration capability and demonstrate effectiveness of a statically-emplaced TTPV warhead against hardened, cut-and-cover facility.
Execute Joint Air-to-Surface Standoff Missile (JASSM) developmental test against above-ground simulated biological weapons facility and obtain
collateral effectsdata. Continue RDT& E on enhanced payl oads.

Extending the Littoral Battlespace: Conduct MSD I, followed by the military utility assessment. De-install partial ELB configuration from the
amphibious reconnaissance group (ARG). Continue residual planning and transition planning efforts with Navy/USMC acquisition programs.

Information Operations Planning Tool: Continue residual support and finalize transition plans. IOPT supported CENTCOM and CENTAF in INTERNAL
LOOK 2001. Provide IOPT capahility to other 10-related programsin various services. Conclude the interim capability period and end the ACTD.
Integrated Collection Management: Develop additional interfaces to collection platforms, collection nodes and data sources. Further enhance and refine
software. Develop systems integration and enhancements to processes in response to user feedback. Conduct military utility assessment demonstrations,
deliver residua interim capability to JFCOM and begin transition of technology for acquisition.

Joint Advanced Health and Usage Monitoring System: Conduct bench-level integration testing of technology modules. Install technology modules on
JAHUMS flight test aircraft. Provide aircrew training and install system at operational squadron. Begin the operational demonstration.

Military Operations in Urban Terrain: Refurbish CD equipment and commence interim capability/extended user evaluation (EUE) period. Provide user
evaluation information to appropriate combat and materiel development communities. Extend experimentation phase, focusing on partially met
requirements, and undertake other key MOUT activities.

Rapid Terrain Visualization: Complete integration and testing of high-resolution elevation data collection sensors. Complete final version of rapid terrain,
data-generation software (Build 5.0). Acquire and process data over CONUS sites and the Republic of Korea. Install Build 5.0 software at XVII1 and 111
Corps. Extend capabilities to units in Germany and Hawaii, and NIMA. Complete transition plan for operation of RTV sensors/ aircraft. Initiate effort to
transition sensorsto UAV platform. End the ACTD.

FY 1998 Starts:
Adaptive Course of Action: Continue multiple CINC, coalition and interagency-level software integration. Demonstrate military utility of the complete
ACOA system during ajoint exercise in the December 2000 time frame. Complete integration, hardening and transition into GCCS with delivery of the
final version of ACOA. Delivered system will include improved versions of Web Planner, Odyssey, the Campaign Object server, Geospatia Force
Planning Tool, Virtual Books, Intelligent Process Management, and Facilitate.com. Begin interim capability support phase.
C4l for Coalition Warfare: Conduct a major demonstration, involving the United States (Maneuver Control System Block 1V), United Kingdom, France,
Germany, Italy and Canada, of the coalition interoperability gained with ACTD message formatting and database replication. Thiswill bein the form of a
field exercise. The developed capahility will be fully integrated into the Maneuver Control System (MCS) for initial fielding during FY's 2001/2002. A
decision will be made on the wider integration of capability into other Army Battle Command System (ABCS) components.
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Information Assurance: Automated Intrusion Detection Environment: Upgrades for new versions of existing sensors and all software licensing and
hardware maintenance will be installed and maintained. Additional correlation, visualization, and data mining tools will be enhanced and matured.
CONOPS will be validated for the Initial Operational Capability. Transition planning will begin.

Joint Biological Remote Early Warning System: Provide remote detection and warning of biological agents for a brigade-size assembly areato be installed
and supported in theater. Conclude the interim capability support period to end the ACTD.

Joint Continuous Strike Environment: Conduct Military Utility Assessments in Fleet Battle Experiment India and K orean exercises. Complete software
build four and begin DII-COE compliance testing. Conduct simulation driven stress and interface test.

Joint Modular Lighter System: Conclude interim capability support period to end the ACTD.

Line-of-Sight Anti-Tank: Complete two early risk reduction missile flight tests utilizing residual inertial measurement unit (IMU) and guidance
electronics hardware from earlier verification tests and afire unit structurally representative of the final design. Complete design changes to fire unit and
missile assembly designs as a result of the operational requirements document (ORD) and prepare for final program design review. Complete tool design
and fabrication. Update software requirement analyses and begin detail design updates to incorporate software modifications to reflect ORD updated
requirements.

Link-16: Continue operational support to the Combine Air Operations Center (CAOC) in Kosovo. Complete devel opment of DoD Joint Data Network
(JDN) multi-TADIL (Link 11 and Link 16) translation and data forward efforts. Plan to conduct a Joint Service Certification of the Rosetta multi-TADIL
(Link 112/Link 16) functionality in third quarter Fiscal Year. Plan to conduct a Joint Service Certification of the Rosetta Link 16/JVMF Version 3.3.3.
Successfully transitioned Rosetta technology to United States Joint Service Acquisition program in fourth quarter Fiscal Y ear 2001. Plan to complete
integration efforts with Precision Targeting ID ACTD, and conduct a demonstration in fourth quarter Fiscal Y ear 2001. Plan commencement of Rosetta
technology into the Loitering Electronic Warfare Killer (LEWK) ACTD as the communications node for the tactical UAV payload.

Migration Defense Intelligence Threat Data System: Complete interface of MDITDS and Joint Risk Assessment Management Program (JRAMP) and
evaluate it and the deployable server. Conduct a Betall/ Force Protection Demonstration in conjunction with afield training exercise.

Precision Target Identification: Conduct |aboratory aircraft test and operational deployment of the complete PTI system. Conduct flight evaluation of the
PTI LADAR system. Complete multi-year cooperation agreement with Ministry of Defense, UK for fighter-based LADAR. Complete prototype system
design for the re-configurable optical station. End the ACTD.

Space Based Space Surveillance Operations (SBSSO): Conclude interim capability period and end the ACTD. Initiate post-SBSSO ACTD dedicated
sensor operationsto Air Force Space Command. Transfer the space asset (M SX) from the Ballistic Missile Defense Organization (BMDO) to U.S. Space
Command (USSPACECOM).

Theater Precision Strike Operations (TPSO): Conduct the Transition-to-Reinforcement assessment, the third in series of user demonstrations/evaluations.
Unattended Ground Sensor (UGS): Complete transition to acquisition. Conclude interim capability period and end the ACTD.

FY 1999 Starts:
Battle Damage Assessment in Joint Targeting Toolbox: Develop software architectural “backbone” with limited ground force model s/algorithms.
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Integrate BDA softwareinto JTT version 3. Conduct initial USCENTCOM functional review and capability demonstration.

Coherent Analytica Computing Environment: Provide flight operations planning and automated maintenance reporting tools to USMC aviation
community for extended evaluation. Prototype a maintenance planning tool for preliminary assessment, and devel op and demonstrate mission sensitive
aircraft resumes as an integrated view into short-range and long-range maintenance and flight operations planning. Prototype and demonstrate an
immersive user interface for CACE products that adjusts to the capabilities and requirements of the user. Develop Joint Strike Fighter Program Office
impact assessment.

Common Spectral MASINT Exploitation: Demonstrate the utility of spectral data with operational assets. COSMEC ground station will be implemented
in EUCOM, aswell as the support of tactical airborne sensors. Integrate the COSMEC system into the digital common ground station (DCGS)
architecture and develop a COSMEC V2.0 for support of National Air Intelligence Center (NAIC) and operational users.

Compact Environmental Anomaly Sensor 11: Demonstrate mission support. Perform system on-orbit calibration and user support. Develop

operational concepts for distributing environmenta data.

Force Medical Protection/ Dosimeter: Demonstrate real-time chemical sampler with biological agent collection capabilities. Conduct Phasel field
evaluations. Complete field evaluation of Phase Il sampler. Conduct technology lab testing. Transition system to the CINC level.

Human Intelligence and Counterintelligence Support Tools: Assess CONOPS, equipment and architecture in Joint Warfighting exercises. Conduct
OCONUS real-world military utility assessment and operational evaluation.

Joint Medical Operations— Telemedicine: Complete capstone demonstration of integrated IMO-T capahilities. Complete the initial military utility
assessment. Demonstrate integrated modeling and simulation capabilities for deploying medical forces. Prepare designated units to accept |eave behind
capability tactics and capabilities.

Joint Theater Logistics: Expand capability to integrate in-theater distribution support planning and infrastructure assessment and compare aternative
courses of action. Create temporal task identification and support force assignment. Forecast and assess the impact of deviations and alternative support
concepts upon future operations.

Personnel Recovery Mission Software: Complete integration and conduct operational assessment at CENTCOM'’s Internal Look 01 exercise. Complete
lessons learned revisions from Internal Look 01 and begin delivery of user leave-behinds. Initiate transition activity.

Small Unit Logistics: Final demonstration during Desert Knight. Receive interim authority to operate until fielding in the FY 02 Program Objective
Memorandum with a milestone decision from the USMC. Conclude the interim capability period and end the ACTD.

Theater Air and Missile Defense Interoperability: Conduct user assessment of the AEGIS/PATRIOT integrated air picture capability through areal-time
engage-on-remote demonstration. Collect Theater High Altitude Area Defense (THAAD)/Cooperative Engagement Capability (CEC) integration data and
prepare integration approach and concept. Initiate single, integrated air-picture evaluation by integrating existing sensor systems in Korean theater of
operations.

FY 2000 Starts:
Coadlition Aeria Surveillance and Reconnaissance: Participatein alive-fly exercise in Europe and evaluate the interchange format, registration a gorithms,
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and moving target indicator (MTI) association, correlation and tracking algorithms. Continue development and integration of M TI-Synthetic Aperture
Radar (SAR) cueing algorithms, the MTI-SAR common operational picture (COP), and mission planning and tasking tools.

CINC 21: Demonstrate in Kernel Blitz exercise support for the PACOM Joint Mission Force concept by implementing CINC-to-Joint Task Force and
component dynamically-shared plans and situation awareness. Continue joint coalition development of interoperable knowledge sharing.
Communication/Navigation Outage Forecasting System: Initiate on-orbit sensor fabrication.

Computerized Operational MASINT Wesather: Demonstrate and continue to validate algorithms to exploit Computerized Operational MASINT Weather
products at theater level. Improve infrastructure for dissemination of datato theater. Begin development of CONOPS for use of products in theater.
Continue devel opment of future sensor requirements.

Content-Based Information Security: Complete development and test of the Phase | module of the Security Card. Initiate development of the cryptographic
Key Management product with National Security Agency (NSA). Initiate development of the Phase Il (data-at-rest) module of the CBIS security card.
Form a CONOPS working group. Initiate coalition interoperability with Canadian Forces.

Glaobal Monitoring of Space ISR Systems: Establish architecture for data acquisition and processing and begin planning for the demonstration phases.
Collect sample data for capability devel opment.

Ground-To-Air Passive Surveillance: Complete demonstration system specifications and amend/downsize the prototype to provide a two-dimensional (2-
D) tracking system that is compatible with counter drug testing and assessment. Conduct testing on controlled ranges to evaluate passive detection and 2-D
target tracking from amobile platform on Chesapeake Bay. The testing phase will include planning, modeling and simulation, mission specific hardware
modifications, installation, assessment and training. The users will be trained on the system and participate in real-time inter-operation with the existing
command and control functions.

Joint Intelligence, Surveillance and Reconnaissance: Establish baseline capability with virtual/man-in-the-loop demonstrations. Integrate software on
prototype hardware and participate in initial field demonstrations. Continue to demonstrate capabilities at both ARCENT's Lucky Sentinel Exerciseand 1
Marine Expeditionary Force (1 MEF) Exercise (MEFEX).

Multiple Link Antenna System: Complete design refinements for RF component elements. Fabricate and conduct |ab tests and early

interim assessments of improved elements. Complete design and initiate fabrication of interim and final demonstration antenna systems . Initiate

design of antenna control system software and system integration. Continue systems engineering efforts leading to antenna configuration demonstrations
and field tests.

Quick Bolt: Continue design reviews, system integration and system testing of the components of the front-end guidance mechanisms.

Restoration of Operations: Complete Joint Chemical Field Trials and technology assessments. Develop and conduct the baselining exercise. Refine
methodol ogy for operational capability assessment and plan for technology transition.

Tri-Band Antenna Signal Combiner: Complete fabrication of antenna signal combiner. Begin military utility assessment and field trials. Prepare for
transition to acquisition.

FY 2001 Starts:
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Active Network Intrusion Defense (ANID): Develop technical reference model. Model candidate agent frameworks and collaborative interfaces and select
appropriate technologies. Collect and correlate user requirements. Develop software requirements specification. Determine initial interfaces to exterior
data sources such as sensors and firewalls. Install a prototype system on the Defense Information Systems Network-Leading Edge Services (DISN-LES).
Provide demonstration of the agent framework component and correlation of data. Demonstrate the dynamic constitution of a virtual organization.
Adaptive Battlespace Awareness: Demonstrate, in the EUCOM area of responsibility (AOR), the enhancement of the COP track data structuresto allow
tracks to be “tagged” with amplifying information such as targeting status and other relevance indicators for specific situations, events or tasks.

Advanced Tactical Laser (ATL): Design laser assembly, fuel system, and opticsto fit in aroll-on/roll-off package for the CV-22 aircraft. Validate current
laser performance and stahility.

Advanced Technology Ordnance Surveillance (ATOS): Develop concept of operations, finalize system requirements, and evaluate commercial-off-the-
shelf radio frequency identification (RFID) and micro-electro-mechanical systems (MEMS) technologies to develop and demonstrate RFID/MEM S
technology for monitoring ordnance inventory and environmental data.

Coalition Combat Identification (CCID): Initiate Single Channel Ground and Airborne Radio System (SINCGARS)-based combat identification (SBCI)
radio software upgrades. Initiate integration of improved SBCI waveform into Fire Support Team (FiST) system. Evaluate potential implementation of
SBCI into allied digital radios including the UK Bowman radio. Coordinate Allied (France, UK, Germany) participation in the ACTD. Initiate
development of STANAG 4579 compliant waveform. Define dismounted soldier efforts with Allies.

Coalition Theater Logistics (CTL): Commence ACTD development efforts. Establish program devel opment organizations and working groups.

Develop the ACTD management plan and define technical and operational requirements. Conduct business process review to model coalition theater
logistics concepts. Begin CTL CONOPS development. Conduct concept demonstration using Joint Logistics ACTD tools and demonstrate Australian
Logistics Encyclopedia.

Coastal Area Protection System (CAPS): Demonstrate the feasibility of deploying technologies in the coastal/littoral areas for force protection. The system
demonstrations will consist of technologies to support the surveillance , identification and exclusion of threats in the vicinity of ports and harbors. The goal
isto provide arapid capability to the U.S. Navy, U.S. Marine Corps, and U.S. Army prepositioning ships, as well as afly-away capability for contingency
operations. End the ACTD.

Hunter Standoff Killer Team (HSKT): Integrate cognitive decision aiding technologies into the Army Airborne Command and Control System (A2C2S) to
develop Mobile Commander’s Associate (MCA) capability and the Longbow Apache helicopter to develop Warfighter’s Associate (WA) capability.
Integrate manned and unmanned teaming a gorithms and software into the MCA and WA systems. Develop Link 16 data terminal for the Joint Standoff
Weapon (JSOW) to provide enroute targeting updates for weapons delivery. Conduct preliminary design of sensor package for integration into unmanned
aerial vehicle.

Joint Area Clearance (JAC): Commence demonstration phase. Thefirst half of FY 2001 will focus on obtaining and preparing area clearance
technologies. The second half of FY 01 will develop atraining strategy that will feed several small-scale demonstrations at the Joint Readiness Training
Center (JRTC). A CONOPS working group will be established by the Operational Manager (USIFCOM) to plan and coordinate demonstrations.

Loitering Electronic Warfare Killer (LEWK): Produce and approve the Management Plan. Establish Integrated Product Teams. Begin preparation of the
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Functional Requirements Document (FRD), which will become the basis for an Operational Requirements Document. Award contract to finalize sub-
systems and systems design, and begin integration and testing.

Network Centric Collaborative Targeting (NCCT): Initiate improvement of front-end processing of AWACS, Guardrail, Rivet Joint, Compass Call,
JSTARS, U-2, Nimrod and ASTOR products to decrease time and spatial error for time critical targeting.

Personnel Recovery Extraction Survivability Aided by Smart Sensors (PRESS): Conduct studies to integrate Global Personnel Recovery System (GPRYS)
Public and Government segments, RF Tags, and Combat Survivor Evader Locator (CSEL) Radio systems. Install baseline GPRS on HH-60G Pavehawk
helicopter to provide a prototype command, control and tracking system. Conduct cost and operationa effectiveness analysis (COEA) of extraction
survivability and situational awareness technologies, including cognitive decision aides (CDA), rapid terrain visualization, infrared countermeasures
(IRCM), millimeter wave imaging, obstacle avoidance, non-lethal weapons and unmanned aerial vehicles.

Tactical Missile System —Penetrator (TACMS-P): Initiate the ACTD and begin detailed engineering of the missile system .

Theater Integrated Planning Subsystem (TIPS): Acquire, integrate and install available commercial-off-the-shelf (COTS) information technology (software
and hardware) to provide first automated theater planning capability to support theater CINCs. Core functions and infrastructure to support the deliberate
planning process and distributed collaborative planning will be installed on the new theater-planning suite.

V) FY 2002 Plans. Continue the process of transitioning and initiating ACTDs. Numerous demonstrations will be conducted for those ACTDs initiated
in previous years. All FY 1996-initiated ACTDs should end. The demonstration phases of the FY 1997 and FY 1998-initiated ACTDs should be compl eted.
Funding will continue for ongoing ACTDs initiated in FY 1996 through 2001 ($118.917 million total for al prior year ACTDs). Funding available for
initiating new FY 2002 ACTDs will be approximately $30 million. (Total ACTD funding: $148.917 million).

V) Other significant plansfor FY 2002 are:

FY 1996 Starts:
Air Base/Port Biological Detection: Conclude the interim capability period and end the ACTD.
Tactical High Energy Laser: Conclude the interim capahility period and end the ACTD.

FY 1997 Starts:
Counterproliferation 11: Execute two operational demonstrations and perform military utility assessment of AGM-86D CALCM Block Il penetrator against
a hardened, cut-and-cover WMD facility. Conduct operational tests of the BLU-116 AUP integrated into the Navy’s Enhanced Guided Bomb Unit
(EGBU-24). Continue RDT& E on Enhanced Payloads. Complete JASSM operational test and demonstration against an above-ground simulated biological
weapons facility.
Extending the Littoral Battlespace: Complete military utility assessment. Refurbish and reinstall partial ELB ACTD-configuration TEMPALT to
TARAWA ARG for deployment. Install partial ELB configuration to Theodore Roosevelt Battle Group for deployment. Enter lessons learned into
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appropriate databases/finalize ELB technical documentation. Support transition efforts with appropriate acquisition programs.

Integrated Collection Management: Commence interim capability support period.

Joint Advanced Health and Usage Monitoring System: Conduct operational demonstration. Conduct maintenance re-engineering assessment and health
and usage monitoring system (HUMYS) technology assessment and cost/benefit analysis.

Military Operations in Urban Terrain: Continue to provide support to residual equipment in Extended Utility Evaluation Phase. Collect RAM dataand
data on refinement of tactics, techniques, procedures and requirements. Complete transitions and end the ACTD.

FY 1998 Starts:
Adaptive Course of Action: Complete final hardening and transition of the complete ACOA system to the Global Command and Control System.
Complete transition of ACOA operations and maintenance responsihilitiesto DISA. Conclude interim capability support period to end the ACTD.
C4l for Coalition Warfare: Participate in the Communications Interface Design (CID) Borealis demonstration. Conduct a demonstration, involving the
United States (Maneuver Control System Block 1V), Canada, Denmark, France, Germany, Italy, the Netherlands, Spain and the United Kingdom, of the
database replication capability. A fielding decision on the database replication mechanism will be made based on the demonstration results. Conclude the
interim capability support period and end the ACTD.
Information Assurance: Automated Intrusion Detection Environment: Per operational requirements, begin transition of AIDE to CINCs and other
operational components. Multimedia system training aids will be provided. Conclude the interim capability support period to end the ACTD.
Joint Continuous Strike Environment: Conduct severa military utility assessmentsin live exercises. Transition to relevant Service fire support systems
and provide technical support. End the ACTD.
Line-of-Site Anti-Tank: Conduct fina design reviews for fire unit, missile, and training equipment, and begin fire unit and missile component fabrication.
Conduct component qualification testing, begin sub-assembly of components, and prepare for fina integration and assembly. Complete weapon system
modul e and weapon system test-set software code and test, and finalize requirements for missile operational flight software.
Link-16: Continue operational support to the Combine Air Operations Center (CAOC) in Kosovo. Complete development of DoD Joint Data Network
(JDN) TIBS/Link 16 and IDM/Link 16 translation and data forward efforts. Plan to conduct a Joint Service Certification of the Rosetta TIBS/Link 16 and
IDM/Link 16 functionality. Transition Rosetta technology (TIB/Link 16) and (IDM/Link 16) to United States Joint Service Acquisition program. Plan
continued integration / prototyping of Rosetta technology into LEWK ACTD as the communications node for the tactical UAV payload. End the ACTD.
Migration Defense Intelligence Threat Data Systems: Conduct final military utility assessment of Joint Risk Assessment Management and deployable
server. End the ACTD.
Theater Precision Strike Operations: Commence interim capability support period.

FY 1999 Starts:
Battle Damage Assessment in Joint Targeting Toolbox (BDA in JTT): Continue development of software architecture, apply additional technology,
increase functionality and expand fielded ground force model /al gorithms.
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Coherent Analytical Computing Environment: Implement data warehouse data-mining capabilities to provide source data to the mission-sensitive aircraft
resumes. Develop reasoners and agents which provide command-level decision support. Update the immersive user interface to provide the commander a
unified view of the squadron operations and provide an interface to al planning tools. Integrate CACE tools and provide the integrated CACE
architecture to USMC aviation community for extended evaluation. Update Joint Strike Fighter Program Office impact assessment. Update Transition
Plan.

Common Spectral MASINT Exploitation: Continue integration into the Digital Common Ground Station (DCGS) architecture.

Compact Environmental Anomaly Sensor II:  Conduct user and operational utility assessments.

Force Medical Protection/ Dosimeter: Maintain system at CINC level. Conclude interim capability support phase to end the ACTD.

Human Intelligence and Counterintelligence Support Tools: Deliver final set of residuals to Defense HUMINT Service, USSOCOM, and appropriate
elements of the Services. Finalize Concepts of Operation and Impact Assessments. Support residual participation in exercises and real-world operations.
Joint Medical Operations-Telemedicine: Transition IMO-T capahilities for the CINC or designated component surgeon to selected units; insert available
Theater Medical Information Program (TMIP) capabilities to replace IMO-T placeholder capahilities; implement operations support systems; and continue
assessment of IMO-T technologies capabilities.

Joint Theater Logistics: Focus technology upon execution tracking processes and demonstrate initial Watchboard capabilities. Demonstrate capabilitiesin
ajoint environment and conduct preliminary military utility assessment. Staff and finalize transition plansto transfer JTL ACTD capabilitiesto GCSS
through the AITS-JPO.

Personnel Recovery Mission Software: Continue software refinements based on inputs from customer operational testing. Complete fielding and support
of PRMS to end the ACTD.

Theater Air and Missile Defense Interoperability: Report military utility assessment of the engage-on-remote aspects. Finish fabrication and installation
of limited single integrated air-picture capability.

FY 2000 Starts:
Coalition Aeria Surveillance and Reconnaissance: Conduct a military utility assessment in alive-fly exercise and produce measures of
performance/effectiveness analysis. Begin insertion of CAESAR functionality into participating country’s ground stations.
CINC 21: Demonstrate in Tandem Trust exercise a highly visual, dynamically updated capability to devel op and understand the CINC' s theater situation,
plans, and execution status during multiple, simultaneous crises involving joint, coalition, and humanitarian agencies based on shared knowledge and
collaboration across secure and optimized networks.
Communication/Navigation Outage Forecasting System: Construct satellite sensors and integrate system.
Computerized Operational MASINT Wesather: Complete dissemination architecture for dissemination of datato theater. Integrate validated algorithms
into infrastructure. Validate productsCONOPS for use of products for warfighter support. Demonstrate capability to operational user and refine
productsyCONOPS. Further refine future sensor requirements.
Content-Based Information Security: Demonstrate the Phase | (data-in-transit) module of the security card. Compl ete the devel opment of the Phase 1
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(data-at-rest) module of the security card. Continue development of the CBIS CONOPS and develop adraft of the military utility assessment plan.
Complete development of a prototype CBIS Key Management product.

Glaobal Monitoring of ISR Space Systems: Demonstrate capability with deployed assets.

Ground-To-Air Passive Surveillance: Conduct operational assessment of passive surveillance systems for counter drug applications; specificaly, passive
detection and tracking of air and surface targets. The userswill be trained on the system and participate in real-time inter-operation with the existing
command and control functions.

Joint Intelligence, Surveillance and Reconnaissance: Demonstrate baseline solution at Lucky Sentinel 02, Marine Expeditionary Force Exercises
(MEFEX) and brigade-level venues. Provide modeling and simulation support to Lucky Sentinel 02, MEFEX and brigade-level venues.

Multiple Link Antenna System: Fabricate components and assemble interim antenna. Test and initiate MLAS demonstrationsin lab and

field environments with interim antenna system. Continue design of antenna control system software. Initiate fabrication and integration of final
demonstration antenna system. Continue systems engineering efforts leading to antenna configuration demonstrations and field tests.

Quick Bolt: Commence lab and field test demonstrations of afully integrated Quick Bolt system.

Restoration of Operations: Conduct preliminary demonstration and initial military utility assessment. Continue user training and limited system
functional tests. Revise concept of operations. Conduct final technology selection.

Tri-Band Antenna Signal Combiner: Report on military utility of system. Conclude interim capability support period to end the ACTD.

FY 2001 Starts:
Active Network Intrusion Defense: Continue gathering user requirements. Refine detection, correlation, and notification agents and collaborative
interfaces. Provide automated support to convene experts, information, command-by-negation, and to build rapid coordinated responses via a distributed
“virtual” cyber warfare organization. Demonstrate autonomic tracing by focusing initially on instrumentation of a portion of the Global Command and
Control System (GCCS) glabal configuration with autonomic response and anomaly sensors. Exercise the virtual organization CONOPS.
Adaptive Battlespace Awareness: Develop the necessary intelligence/operational interfaces and the supporting mission-specific user tailorable templates
required to facilitate the display of information relevant to the task or area of interest. Demonstrate these capabilities in the EUCOM Area of
Responsibility.
Advanced Tactical Laser: Begin fabrication of high power laser system, fuel supply and optics train for integration into CV-22 aircraft. Evaluate fuel
regeneration system and closed loop performance of laser.
Advanced Technology Ordnance Surveillance: Develop the integrated radio frequency identification (RFID) and micro-electro-mechanical systems
(MEMS) system. Develop acomputer model and pre-processor database. Conduct component-level testing.
Coalition Combat Identification: Continue SBCI radio software upgrades for U.S. exportable radios. Continue SBCI / FiST system integration. Continue
NATO compliance devel opment of international interoperability testbed. Initiate integration of SBCI with USMC Target Location and Data Handoff
System (TLDHS). Initiate international initiative for combat ID for the individual soldier. Begin software model development for the Virtual Operational
Exercisefor al technologies and all countries. Participatein JCIET 02 with Allies.
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Coadlition Theater Logistics: Develop security and network architecture to support coalition logistics data fusion. Continue CONOPs development. Assess
and select applications from Joint Theater Logistics for use in the coalition task force environment . Identify coalition partner logistics information systems
interfaces and applications. Demonstrate initial capabilities and measure performance against the CTL ACTD CONOPS. Develop transition plansto
GCSS.

Hunter Standoff Killer Team: Continue software development and simulation tests. Conduct hardware-in-the-loop integration tests. Install remote target
sensor into unmanned aerial vehicle. Integrate fully functional Link 16 datalink, antenna and guidance software into the F/A-18 Joint Standoff Weapons
(JSOW) system. Integrate F/A-18 Advanced Technology Forward Looking Infrared Radar (ATFLIR).

Joint Area Clearance (JAC): Demonstrations will continue and increase in scope to accept space-based and tactical sensor inputs. Datafrom these
exercises will form the basis of an interim military utility assessment in mid-FY 2002.

Lethal Electronic Warfare Killer: Finalize the Functional Requirements Document. Begin preparation of the transition plan. Continue sub-systems and
systemsintegration and testing. Begin initial flight testing of the vehicle without payl oads.

Network-Centric Collaborative Targeting: Conduct a cross-cueing demonstration in alive-fly exercise with the NCCT brassboard capability and a subset
of the platforms.

Personnel Recovery Extraction Survivability Aided by Smart Sensors Compl ete prototype design and fabrication of miniature GPRS user device.
Demonstrate technologies and conduct military utility assessment of Phase | survivor / evader systems. Complete COEA and preliminary design to
integrate extraction survivability technologies on HH-60G Pavehawk. Conduct fabrication and test of CDA, IRCM, millimeter wave imaging, obstacle
avoidance, and non-lethal weapon subsystems.

Tactical Missile System — Penetrator: Continue fabrication and ground testing of missile system components.

Theater Integrated Planning System: Continue software integration of tools supporting conventional targets into the theater-planning suite. A software
workflow manager will beintegrated into both the conventional and nuclear environments. Initial analysiswill begin on the migration of theater planning
tools to support a deployable configuration of TIPS.
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V) ACQUISITION STRATEGY: Not Applicable
(9)] B. Program Change Summary FY 2000 FY 2001 FY 2002 Total Cost
Previous President’s Budget Submit 104.976 116.425 118.242 Continuing
Appropriated Value 119.925 Continuing
Adjustments to Appropriated Vaue
a. Congressionally Directed undistributed reduction -.764
b. Rescission/Below-threshold Reprogramming, -.592 -.257
Inflation Adjustment
c. Other -.085 30.675 Continuing
Current President’ s Budget 104.384 118.744 148.917 Continuing
Change Summary Explanation:
(9)] Funding: FY 2000 adjustments were the result of below-threshold reprogramming.
(9)] Schedule: Not Applicable
(9)] Technical: Not Applicable

(L)
(L)
(L)

C. Other Program Funding Summary Cost : Not Applicable

D. Schedule Profile Not Applicable

A: Acquisition strategy: Not Applicable
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(9)] E. PE Funding for FY 1995 ACTDs
ACTD FY 2000

Advanced Joint Planning* 0
Cruise Missile Defense Phase I* 0
Joint Countermine* .300
High Altitude Endurance Unmanned Aerial Vehicle* 0
Kinetic Energy Boost Phase Intercept* 0
Medium Altitude Endurance Unmanned Aerial Vehicle* 0
Precision SIGINT Targeting System** 0
Precision/Rapid Counter Multiple Launcher* 0
Rapid Force Projection Initiative* 0
Synthetic Theater of War* 0

*Completed
** Completed the demonstration phase of the ACTD
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(9)] E. PE Funding for FY 1996 ACTDs
ACTD FY 2000 FY 2001 FY 2002

Airbase/Port Biological Detection** 1.500 1.100 .800
Battlefield Awareness and Data Dissemination* 3.000 0 0
Combat |dentification* 1.400 0 0
Combat Vehicle Survivability* 0 0 0
Counterproliferation 1* 5.700 0 0
Counter Sniper* 0 0 0
Joint Logistics** 0 0 0
Joint Readiness Extension to Advanced Joint Planning * 0 0 0
Low Life Cycle Cost, Medium Lift Helicopter* 0 0 0
Miniature Air Launched Decoy** 2.300 3.400 0
Navigation Warfare* * 0 0 0
Semi-Automated IMINT Processing* 0 0 0
Tactical UAV* 0 0 0
Theater High Energy Laser** 0 0 0
*Completed

** Completed the demonstration phase of the ACTD
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(9)] E. PE Funding for FY 1997 ACTDs
ACTD FY 2000 FY 2001 FY 2002

Chemical Add-On to Biological Detection* 0 0 0
Consequence Management* 0 0 0
Counterproliferation |1 9.200 5.400 0
Extending the Littoral Battlespace 5.800 5.700 7.900
Information Operations Planning Tool** 1.700 1.700 0
Integrated Collection Management 1.800 1.300 0
Joint Advanced Health and Usage Monitoring System 4.200 2.600 2.000
Military Operationsin Urban Terrain .100 6.900 0
Rapid Terrain Visualization 4.000 5.100 0

* Completed
** Completed the demonstration phase of the ACTD

08/16/01 2:35PM
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(9)] E. PE Funding for FY 1998 ACTDs
ACTD FY 2000 FY 2001 FY 2002

Adaptive Course of Action 5.600 1.700 0
C4l for Codlition Warfare 1.200 2.000 1.200
High Powered Microwave* 0 0 0
Information Assurance: AIDE 4.000 1.700 1.600
Joint Bio Remote Early Warning System 4.000 .200 0
Joint Continuous Strike Environment 2.200 2.400 3.600
Joint Modular Lighter System** 1.300 400 0
Line-of-Sight Anti-Tank 4.000 0 4.700
Link 16 1.600 1.700 0
Migration Defense Intelligence Threat Data System .900 1.100 0
Precision Targeting Identification 3.300 1.900 0
Space Based Space Surveillance Operations** .800 .800 0
Theater Precision Strike Operations 4.900 4.600 0
Unattended Ground Sensors** 1.600 .900 0
*Completed

** Completed the demonstration phase of the ACTD

08/16/01 2:35PM
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ACTD FY 2000 FY 2001 FY 2002

Battle Damage Assessment in the Joint Targeting Toolbox 400 .200 .200
Coherent Analytica Computing Environment 1.000 1.300 400
Common Spectral MASINT Exploitation Capability 1.300 1.100 .200
Compact Environment Anomaly Sensor 0 .100 .100
Force Medical Protection .600 100 .200
Human Intelligence and Counterintelligence Support Tools 1.900 2.700 .600
Joint Medical Operations Telemedicine 2.900 .600 1.600
Joint Theater Logistics 1.000 0 0
Personnel Recovery Mission Software .900 .600 0
Small Unit Logistics .600 0 0
Theater Air and Missile Defense Interoperability 4.300 4.800 2.200

08/16/01 2:35PM
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(9)] E. PE Funding for FY 2000 ACTDs
ACTD FY 2000 FY 2001 FY 2002
CINC 21 2.200 9.900 13.600
Coadlition Aerial Surveillance and Reconnaissance 2.400 1.900 2.500
Communication/Navigation Outage Forecasting System 0 1.900 1.700
Computerized Operational MASINT Weather 1.000 2.400 1.700
Content-Based Information Security 1.500 1.900 .300
Global Monitoring of ISR Space Systems .300 .600 .500
Ground-To-Air Passive Surveillance .300 1.700 2.400
Joint Intelligence, Surveillance and Reconnaissance .800 5.600 3.200
Multiple Link Antenna System .884 494 .900
Quick Balt 2.100 5.300 9.500
Restoration of Operations 1.000 2.300 4.300
Tri-Band Antenna Signal Combiner .600 .600 0

08/16/01 2:35PM
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(9)] E. PE Funding for FY 2001 ACTDs

ACTD

Active Network Intrusion Defense

Adaptive Battlespace Awareness

Advanced Tactical Laser

Advanced Technology Ordnance Surveillance

Coalition Combat Identification

Coalition Theater Logistics

Coastal Area Protection System

Hunter Standoff Killer Team

Joint Area Clearance

Loitering Electronic Warfare Killer

Network-Centric Collaborative Targeting

Personnel Recovery Extraction Survivability Aided by Smart Sensors

Tactical Missile System Penetrator

Theater Integrated Planning Subsystem

FY 2001 FY 2002
1.500 2400
1.800 4.000
2.000 7.900

0 1.317

0 0
1.500 3.200
.750 0
0 0
2.000 3.600
1.000 7.900
3.000 7.900
1.000 4.000
4.300 7.900
1.200 .900

08/16/01 2:35PM
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. Cost to

COST (In Millions) FY2000 | FY2001 | FY2002 Complete Total Cost
(T:gts?l Program Element (PE) 163.677 | 171.727 | 188.376 Continuing Continuing
HPCM/P507 163.677 | 171.727 | 188.376 Continuing Continuing

(U) A.Mission Description and Budget Item Justification

(U) BRIEF DESCRIPTION OF ELEMENT

(U)The Department of Defense (DoD) High Performance Computing (HPC) Modernization Program (HPCMP) supports the needs of
the warfighter for technological superiority and military dominance on the battlefield by providing advanced computational servicesto
U.S. weapons system scientists and engineers. By exploiting continuous advances in high performance computing technology, the
defense research, development, test and evaluation (RDT& E) community is able to resolve critical scientific and engineering problems
more quickly and with more precision than any potential adversary threatening national security. The results of these efforts feed
directly into the acquisition process by improving weapons system designs through increased fundamental understanding of materials,
aerodynamics, chemistry, fuels, acoustics, signal image recognition, electromagnetics, and other areas of basic and applied research as
well as enabling advanced test and evaluation environments that allow synthetic scene generation, automatic control systems and
virtual test environments. As such, high performance computing (HPC) has been identified as a key enabling technology essential to
achieving the objectives of the DoD’s Science and Technology (S&T) and Test and Evaluation (T& E) programs.
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(U)The HPCMP has established and supports four major shared resource supercomputing centers as well as several smaller, specia-
purpose distributed supercomputing centers. These centers directly support the DoD S& T and T& E laboratories and centers and are
accessible to local and remote scientists and engineers via high-speed network access. Providing for the adaptation of broadband,
widely used applications and algorithms to address S& T and T& E requirements, along with continued training of users as new system
designs and concepts evolve, is an integral part of the program. The program pursues continuous interaction with the national HPC
infrastructure, including academe, industry, and other government agencies to facilitate the sharing of knowledge, tools, and expertise.

(U)The HPCMP user base includes approximately 5,000 computational scientists and engineers and over 60 DoD |aboratories and
test and evaluation facilities. The integrated HPCM program consists of a set of four large Mg or Shared Resources Centers (MSRCs),
seventeen Distributed Centers (DCs), the Defense Research and Engineering Network and the Common High Performance Computing
Software Support Initiative (CHSSI). The MSRCs are responsible for as large afraction of DoD s S& T and DT& E computational
workload as feasible. These MSRCs provide extensive capabilities to address user requirements for hardware, software, programming
environments, and training. A limited set of smaller shared resource centers, Distributed Centers (DCs), augment the MSRCs to form
the total HPCM P computational capability. Distributed Centers address critical HPC requirements that cannot be met at M SRCs, such
as real-time, and near real-time computing requirements, and leverage significant HPC expertise located at the remote sites. The
MSRCs and DCs are currently interconnected with all S& T and DT& E user sites via the Defense Research and Engineering Network
(DREN). Additionally the Common HPC Software Support Initiative (CHSSI) develops a set of critical common DoD applications
programs that run efficiently on advanced HPC systems at the M SRCs and Distributed Centers.

(U)True modernization of DoD s HPC capability and fulfillment of the program’s vision and goals requires an on-going program
strategy that addresses all aspects of HPC. While advancing the level of hardware performanceis critical to success, the higher
objective isto enable better scientific research, test and evaluation environments, and technology development for superior weapons,
warfighting and related support systems. The goals of the HPCMP are to:

Provide the best commercially available high-end HPC capability.

Acquire and develop joint-need HPC applications, software tools and programming environments.
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Educate and train DoD’s scientists and engineers to effectively use advanced computational environments.

Link users and computer sites via high-capacity networks, facilitating user access and distributed computing

environments.

Promote collaborative relationships among the DoD HPC community, the National HPC community and MSIsin

network, computer and computational science.

(U)Four maor contracts to support each of the MSRCs were competitively awarded during FY 1996. These contracts provide
comprehensive support services for up to eight years. The four MSRCs and their location are:

» Aeronautical Systems Center (ASC), Wright-Patterson Air Force Base, OH

» Corps of Engineers Research and Development Center (ERDC), Vicksburg, MS
» Army Research Laboratory (ARL), Aberdeen Proving Ground, MD

» Naval Oceanographic Office (NAVO), Stennis Space Center, MS

(U)Computer Science Corporation of Huntsville, AL was awarded contracts to support both the ASC and ERDC MSRCs. Logicon of
Herndon, VA was awarded the contract to support the NAVO MSRC. Finally, Raytheon E-Systems of Garland, TX was awarded the

contract to support the ARL MSRC

(U) There are currently 17 distributed centers. In FY 2000 three existing centers were upgraded; and four new centers were added.
Currently only limited funding exists in the 2001 budget for consideration of upgrades to existing centers or establish new ones.

Currently identified distributed centers and their locations are listed below:

* Air Armaments Center (AAC), Eglin AFB, FL
* Air Force Flight Test Center (AFFTC), Edwards AFB, CA
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* Air Force Research Laboratory/ Information Directorate (AFRL/SN), Rome, NY

» Air Force Research Laboratory/ Sensors Directorate (AFRL/IF), Wright-Patterson AFB, OH
» Army High Performance Computing Research Center (AHPCRC), Minneapolis, MN

» Arnold Engineering Development Center (AEDC), Arnold AFB, TN

* Arctic Region Supercomputing Center (ARSC), Fairbanks, AK

« Joint National Test Facility (JNTF), Schriever AFB, CO

» Maui High Performance Computing Center (MHPCC), Maui, HI

* Naval Air Warfare Center - Aircraft Division (NAWC-AD), Patuxent River NAS, MD

» Naval Air Warfare Center - Weapons Division (NAWC-WD), China Lake, CA

* Naval Research Laboratory (NRL-DC), Washington, DC

* Redstone Technical Test Center (RTTC), Huntsville, AL

* Space and Missile Defense Command (SMDC), Huntsville, AL

» Space and Naval Warfare Systems Center (SSCSD), San Diego, CA

* Tank-Automotive Research, Development and Engineering Center (TARDEC), Warren, MI
» White Sands Missile Range (WSMR), NM

(U)The Defense Research and Engineering Network (DREN) provides wide area network (WAN) connectivity among the
Department’s High Performance Computing resources (high performance computing systems and the HPC user base of scientist and
engineers in the research, development test and evaluation community). The DREN isimplemented through the DREN Intersite
Services Contract (DISC) awarded to American Telephone and Telegraph (AT&T) in FY 1996. This contract allows the government
to purchase high-speed network service to anywhere in the United States at bandwidths ranging from 3.0 megabits per second to 622
megabits per second (OC-12), with upgrade potentia to 2.4 gigabits per second (OC-48). A follow-on contract will be awarded in
FY 2001.

(V) Given the international availability of high performance computer hardware, the protection of DoD software investments has become

increasingly critical. Beginning in FY 2002 and continuing into the out-years, t echnol ogies and methodol ogies will be devel oped to
protect and limit end-use of software while minimizing the burden on an authorized end-user.
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COST(In Millions) FY 2000 | FY 2001 | FY 2002 Costto | 14 Cost
Complete
Totd Progragwosl ement (PE) 163.677 | 171.727 | 188.376 Continuing | Continuing
HPCM/P507 163.677 | 171.727 | 188.376 Continuing | Continuing

(U) Project Number and Title: P507 HPCM

(U) PROGRAM ACCOMPLISHMENTSAND PLANS

(U) EY_2000 Accomplishments:

(V) Shared Resource Centers. The program sustained the existing capability and continued the modernization process by acquiring
additional HPC systems, storage, and scientific visualization capabilities to popul ate and upgrade the established MSRCs to fulfill the
projected HPC requirements of the laboratories and R& D centers. During FY 1999 and FY 2000, contract options were executed to
meet the required performance levels at the four MSRCs, minimally tripling their computing capabilities from the previous
performance levels. The program continued to identify evaluate and prioritize HPC requirements for DCs and acquired and deployed
new systems or upgrades to existing systems as heeded to accomplish RDT& E mission needs. Basic purchase agreements through
existing GSA contracts were established with each major vendor to support FY 2000 and out equipment acquisitions.
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(U)Networking: Researchers were able to take greater advantage of their connectivity to high performance computing systems and
other researchers causing the bandwidth demands on DREN to continue to grow. More user sites were able to take full advantage of
the DREN ATM fabric. The majority of the effort in FY 2000 centered on upgrading services to selected sites and increasing
bandwidth. Low end users continued to be connected at 3 Mbps, while mid and high range users were connected at 155 Mbps and
high range users at 622 Mbps. Previously planned upgrades were accomplished. Additional security enhancements were
implemented. Collaborative work continued with the Federal networking community and standards associations to assure DREN
remained compatible with future technology changes. Formal acquisition planning for the DREN follow-on contract continued and a
request for information was issued to industry to assure new contracts are in place in FY 2001.($ 28.620 million)

(V) Software Applications Support:  Development effortsin the CHSSI program continued to mature as some CHSSI projects were
completed, and others begun. The CHSSI projects continued devel oping shared scal able applications supporting software to exploit
scalable HPC assets.($ 20.520 million)

(U) MSRC Sustainment: The program sustained and supported the integration, operation and use of HPC computational resources
at the four MSRCs. Acquisition planning for the program environments and training (PET) aspect of the program was compl eted.
Partial year sustainment and operations for systems purchased and deployed in FY 2001 and cost saving resulting from the retirement
of older HPC systems are included in the total FY 2001 funding requested. ($ 87.276 million)

(V) Distributed Center Sustainment: The program funded sustainment and operations at the Maui High Performance Computing
Center and the Arctic Region Supercomputer Center in FY 2000. Due to program funding limitations recognized in 1996, adecision
was made to typically only support investments in HPC systems at new or existing DCs with HPCMP procurement funding. In return
for the HPCMP investment, the DC organi zation agrees to appropriately fund the sustainment and operations of the HPCMP
equipment located at the site. The support to the Maui High Performance Computing Center and the Arctic Region Supercomputer
Center in FY 2000 was made possible by a DoD decision to provide additional funding in FY 2000. ($26.461 million)
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(U) EY 2001 Plans:

(V) Congressional adds as follows: ($9.300 million)
High Performance Visuaization Center ($3.0 million)
MHPCC Operations ($1.6 million)

Multi Threat Architecture System ($2 million)
SMDC Simulation Center Upgrade ($2.7 million)

(U) Shared Resource Centers: The program will sustain the existing capability and continue the modernization process by acquiring
additional HPC systems, storage, and scientific visualization capabilities to popul ate and upgrade the established MSRCs to fulfill the
projected HPC requirements of the laboratories and R& D centers. The program will continue to identify evaluate and prioritize HPC
requirements for DCs and will acquire and deploy new systems or upgrades to existing systems as needed to accomplish RDT& E
mission needs. The PET aspect of the program will be re-competed and transitioned to Software Applications Support for FY 2002
execution.

(U) Networking: The mgjority of the effort in FY 2001 will be to upgrade services to all sites and increase bandwidth. Low end users
will continue to be connected at 3 Mbps, mid range users will be connected at 155 Mbps and high range users will be connected at 622
Mbps. Operation of security systems and enhancements will continue. Collaborative work will continue with the Federal networking
community and standards associations to assure DREN remains compatible with future technology changes. A follow-on DREN
commercia services contract will be recompeted and awarded.($ 32.191 million)

(U) Software Applications Support: Development efforts in the CHSSI program will continue to mature as some CHSSI projects are
completed, and others are begun. The CHSSI projects will continue developing shared scal able applications supporting software to
exploit scalable HPC assets. The Programming Environments and Training el ement of the program, currently contained within the
MSRC support initiative will be recompeted and realigned under the Software Applications Support Initiative areafor FY 2002
execution. ($ 22.204 million)
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(U) MSRC Sustainment: The program will sustain and support the integration, operation and use of HPC computational resources at
the MSRCs. Partial year sustainment and operations for systems purchased and deployed in FY 2001 and cost saving resulting in the
retirement of older HPC systems are included in the total FY 2001 funding requested. Funding is provided to support scientific
visualization efforts. ($ 90.186 million)

(U) Distributed Center Sustainment: The program will fund sustainment and operations at the Maui High Performance Computing
Center and the Arctic Region Supercomputer Center in FY  2001. Acquisition of aMulti Threat Architecture System for the Naval
Research Laboratory and system upgrades for the Space and Missile Defense Command will be provided. Due to program funding
limitations recognized in 1996, a decision was made to typically only support investments in HPC systems at new or existing DCs
(except for the Maui High Performance Computing Center and the Arctic Region Supercomputer Center) with HPCM P procurement
funding. In return for the HPCMP investment, the DC organization agrees to appropriately fund the sustainment and operations of the
HPCMP equipment located at the site. The support to the Maui High Performance Computing Center and the Arctic Region
Supercomputer Center in FY 2001 was made possible by a DoD decision to provide additional funding in FY 2001. The Maui High
Performance Computing Center and the Arctic Region Supercomputer Center are programmed to receive $ 5.0 Million each per year
in sustainment and operations funding in the out years. ($27.146 million)

(U) EY 2002 Plans:

(U) Shared Resource Centers. The program will sustain the existing capability and continue moderni zing HPC systems, storage, and
scientific visualization capabilities to fulfill asignificant portion of the projected the R& D & laboratory and center HPC requirements.
Acquisition planning will begin for follow-on support at the MSRCs.

(U) Networking: Network services provided under DISC will transition to the follow-on service provider. Operation of security
systems and enhancements will continue. Collaborative work will continue with the Federal networking community and standards
associations to assure DREN remains compatible with future technology change.

($32.884 million)
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(V) Software Applications Support: Development effortsin the CHSSI program will continue to mature as some CHSS| projects are
completed, and others are begun. The CHSSI projects will continue developing shared scal able applications supporting software to
exploit scalable HPC assets. The Programming Environments and Training effort will continue to provide computational and
computer science support to the DoD HPC user community through interaction and collaborative projects with academic and
industrial partners. A program will be established to devel op technol ogies and methodol ogies to protect and limit end-use of high
performance computing applications software while minimizing the burden on authorized end-users. This effort isintended to strengthen
DoD’ s protection mechanisms thus reducing the risk that these high value applications could be employed by an unauthorized user.
($62.553 million)

(U) MSRC Sustainment: The program will sustain and support the integration, operation and use of HPC computational resources at
the four MSRCs. $18.0 million in funding will be realigned to Software Applications Support for Programming Environments and
Training effort ($ 76.093 million)

(V) Distributed Center Sustainment: Due to program funding limitations recognized in 1996, a decision was made to typically only
support investments in HPC systems at new or existing DCs with HPCMP procurement funding. In return for the HPCMP investment,
the DC organization agrees to appropriately fund the sustainment and operations of the HPCM P equipment located at the site. There
are two exceptions. The program has budgeted $8M each for the Maui High Performance Computing Center and the Arctic Region
Supercomputer Center in FY 2002.

(16.846 million)
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(U) B. Program Change Summary FEY2000 FY 2001
Previous President’ s Budget Submit 164.262 164.027
Appropriated Value 0000 173327
Adjustments to Appropriated Vaue

[ Compesoraly e
lI;e|F;r&<)egjIr:\ﬂm(r)nnllrl?gel Ior\llly I-;:i] E)isg?(ljjdustment -585 -0.387
c. Other 0.000 0.000
Current President's Budget 163.677 171.727

Change Summary Explanation

(V) Eunding
adjustments and program budget decisions.

(U) Schedule N/A

FY 2002
137.988

0.000

0.000
0.000
50.388

188.376

UNCLASSIFIED
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Continuing

Continuing

Continuing

The funding adjustmentsin FY 2000 are based program budget decisions. FY 2001 reductions reflect Section 8086
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(U) Technical: N/A

(U) C. Other Program Funding Summary Cost

FY 2000 FY 2001 FY 2002
95.376  79.418 50.763

To Complete Tota Cost
Continuing  Continuing

MILESTONE SCHEDULE:Fiscal Years

Milestone Il Decision Reviewl1Q 1996

Awards for MSRC Contracts (Performance Level 1) 2Q, 3Q, 4Q 1996
Award for DREN (DISC) 4Q 1996

MSRC Performance Level 1 Capability Installed 1Q 1997 - 4Q 1997
In-Process Review 3Q 1997

MSRC Performance Level 2 Capability Installed 2Q 1997 - 3Q 1998
DREN Initial Performance Capability 3Q 1997

IDREN to DREN Transition Complete 4Q 1998

MSRC Performance Level 3 Capability Installed 2Q 1999 - 3Q 2000
Program Review 2000 3Q 2000

Establish Basic Purchase Agreement With Mg or Vendors Through GSA Contract) 1Q - 2Q 2001

PET Follow-on Contract(s) (Recompete) 3Q 2001
DREN Follow-on Contract (Recompete) 3Q 2001
MSRC Technology Insertion-01 Capability Installed 2Q 2001 - 1Q 2002
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(U) D. Acquisition Strategy: (U)Program Environments and Training (PET): A full and open competition is ongoing for the
follow-on PET activity. Thiswill be coupled with a six month contract extension to insure a smooth transition. Award of the new
contract is planned for the summer of 2001.

(V) Defense Research and Engineering Network (DREN): A full and open competition is ongoing for the follow-on to DREN. A
contract extension is aso being negotiated to alow for a 12- 18 month transition. Award of the new contract is planned for the
summer of 2001.

(U) Mgor Shared Resource Centers. Technology Insertion — 01 is ongoing. Each year the program collect benchmark performance
information in the form of DoD relevant application benchmarks and specific performance-based quotes from the HPC vendorsin
order to formulate specific procurement plans.

(U) E. ScheduleProfile N/A
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COST - Cost to

(In Millions) FY2000 | FY2001 | FY2002 Complete | 10t Cost
Lotel Program Element (PE) 0.000| 0000| 21.091 Continuing | Continuing
p781 0.000 0.000 | 21.091 Continuing Continuing

(U) A.Mission Description and Budget [tem Justification

(U) BRIEF DESCRIPTION OF ELEMENT

(V) Beginning in FY 2002, the funding for the Software Executive Institute’s (SEI) program has been transferred from DARPA under
PE 0602301E, Project ST-22 to OSD, PE 0603781D8Z. Thistransfer aligns the funding authority with the program management
oversight responsibilities for the SEI program.

(V) Software is key to meeting DoD’ s increasing demand for high quality, affordable, and timely national defense systems. Thereisa
critical need to rapidly transition state-of-the-art technology and best practices to improve the acquisition, engineering, fielding, and
evolution of software-intensive DoD systems. This project funds the technology transition activities of the Software Engineering
Institute (SEI) at Carnegie Mellon University. The SEl isaR&D Laboratory Federally Funded Research and Development Center
(FFRDC) sponsored by the Office of the Under Secretary of Defense for Acquisition, Technology, and Logistics. It was established in
1984 as an integral part of the DoD’s software initiative to identify, evaluate, and transition high leverage software engineering
technologies and practices. The SEI fosters disciplined software engineering practices by DoD acquisition and life cycle support
programs and by the industrial base where the bulk of defense software is produced. The Institute works across government, industry,
and academiato: (1) improve current software engineering activities from both management and engineering perspectives; (2)
facilitate rapid, value-added transition of software engineering technology into practice; and (3) evaluate and calibrate emerging
software engineering technologies to determine their potential for improving the evolution of software-intensive DoD systems.
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(U) The SEI enables the exploitation of emerging software technology by bringing engineering discipline to software acquisition,
development, and evolution. The SEI focuses on software technology areas judged to be of the highest payoff in meeting defense
needs. FY 2000 focus areas were: Technical Engineering Practices (including Survivable Systems practices, Architecture-centered
Software Engineering, and Commercia Off-The-Shelf (COTS)-Based Software Engineering); Enhanced Software Management
Capabilities (including personal and team software development processes and Capability Maturity Modd Integration (CMMI)); and

accelerating Adoption of High Payoff Software Technologies.
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- Cost to
COST(In Millions) FY 2000 | FY 2001 | FY 2002 Total Cost
Complete
Total Progra'gos' ement (PE) | po00| 0000| 21001 Continuing | Continuing
SEI/ P781 0.000 0.000 | 21.091 Continuing Continuing

(U) Project Number and Title:

(U) PROGRAM ACCOMPLISHMENTSAND PLANS

(U) EY 2002 Plans:

(V) Software Engineering Technical Practices.

- At least one new emergent algorithm is being used to analyze and improve the survivability of at |east one infrastructure application.
- Specification methods for survivable systems have been devel oped, including the definition of a mission lifecycle process for
survivable systems. A preliminary set of survivability metricsisin use by at least two government organizations

- The Product Line Technica Probe, a method for evaluating an organization’s readiness to develop a software product line, isin use
by at least two DoD organizations, leading to a product line development effort within these organizations, with cost, schedule, and
quality improvements typical of those experienced by commercia organizations.

- A new initiative dealing with predictable assembly of certified software components is underway, with at least two active
collaborating organizations.

- Tool support for model-based verification is being provided make the use of these analysis and verification techniques more widely
accessible.

($ 10.741 million)
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(V) Software Engineering Management Practices

- A CMMI lead assessor program has been established and authorized transition partners are conducting CMMI appraisals.

- The transition of the Team Software Process (TSP) into practice is accelerating, with at least ten organizations licensed to coach TSP
teams and coaching at least ten organizations introducing TSP.

($ 4.350 million)

(U) Adoption of Software Technologies.

- Software engineering technology change management practices are in use by at least one DoD organization, who is accurately
estimating and measuring the speed and cost associated with introducing software engineering innovations.

($ 3.500 million)

(V) Software Intensive Systems Collaboration Group Efforts

- A Software Collaborator’s Group has been established to improve the state of practicein DoD software development and acquisition
by helping to i mplement the November 2000 recommendations of the Defense Science Board Task Force on Defense Software.

- An Independent Expert Review assessment team will help program managers identify key issues and provide guidance for risk
mitigation/management

($2.500 million)
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c. Other

(U) B. Program Change Summary FEY2000 FY 2001
Previous President’ s Budget Submit 0.000 0.000
Appropriated Value 0.000 0.000
Adjustments to Appropriated Vaue
[ Compesoraly e
) Feimaindon vt e 0000 om0
0.000 0.000
Current President's Budget 0.000 0.000

Change Summary Explanation

FY 2002

0.000

0.000

0.000

0.000

21.091

21.091

UNCLASSIFIED
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Continuing
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(U) Eunding Beginningin FY 2002, SEI PE 0602301E currently funded in DARPA has been transferred to PE 0603781D8Z to
align the funding authority with the management responsibility.

(U) Schedule
(U) Technical:

(U) C. Other Program Funding Summary Cost

(U) D. Acguisition Strategy:

(U) E. ScheduleProfile
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- Cost to

COST (In Millions) FY2000 | FY2001 | FY2002 Total Cost
Complete

Lotel Program Element (PE) 0.000| 0000| 25.000 Continuing | Continuing
QRSP 0.000 0.000 | 25.000 Continuing Continuing

(U) A.Mission Description and Budget [tem Justification

(U) BRIEF DESCRIPTION OF ELEMENT

(V) The Quick Reaction Specia Projects (QRSP) program would be used to initiate high-priority or high-leverage science and
technology projects in the execution year. Projects would beinitiated at the direction of the USD (AT&L) or Director, Defense
Research and Engineering (DDR&E). The program funds would be managed by the Deputy Under Secretary of Defense (Science and
Technology). QRSP projects would be conducted by a military department or defense agency with active S& T programs, awarded
competitively. Examples of the types of projects that are envisioned would include accel erating promising research or devel opment.

UNCLASSIFIED




UNCLASSIFIED

RDT&E BUDGET ITEM JUSTIFICATION SHEET (R-2 Exhibit) 3y 2001
APPROPRIATION/BUDGET ACTIVITY R-11TEM NOMENCLATURE
RDT& E/Defense Wide/BA 3 Quick Reaction Specia Projects (QRSP)
PE 0603826D8Z
- Cost to
COST(In Millions) FY 2000 | FY 2001 | FY 2002 Total Cost
Complete
Total Progra'gos' ement (PE) | p000| 0000| 25000 Continuing | Continuing
QRSP 0.000 0.000 | 25.000 Continuing Continuing

(U) Project Number and Title: Quick Reaction Special Projects

(U) PROGRAM ACCOMPLISHMENTSAND PLANS

(U) EY 2002 Plans:

(V) Establishing a* Quick Reaction Special Projects’ (QRSP) provides the flexibility to respond to emergent DoD issues and address
technical surprises and needsin real time. Critical technology in support of acquisition programs could be focused to reduce the cycle
time. The QRSP program would be used to initiate high-priority or high-leverage science and technology projects in the execution
year. Projects would beinitiated at the direction of the USD (AT&L). The program funds would be managed by the Deputy Under
Secretary of Defense (Science and Technology). QRSP projects would be conducted by a military department or defense agency with
currently active S& T programs and awarded competitively. No specific organization or program areawill receive the majority of
funding (i.e. Advanced Concept Technology Demonstrations). ($25.000 million)
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(U) B. Program Change Summary FEY2000 FY 2001
Previous President’ s Budget Submit 0.000 0.000
Appropriated Value 0.000 0.000
Adjustments to Appropriated Vaue

o sonaly e
Reprogramming,Inlaion Adusment 0000 000D
c. Other 0.000 0.000
Current President's Budget 0.000 0.000

Change Summary Explanation.

FY 2002
0.000

0.000

0.000
0.000
25.000

25.000

Total Cost

Continuing

Continuing

(U) Eunding Originally placed in PE 0603825D8Z, Multidisciplinary Technology Initiatives. These funds should bein PE
0603826D8Z, Quick Reaction Special Projects (QRSP), and thisis a program beginning in FY 2002.

(U) Schedule N/A

(U) Technical: Thisisanew PE started in FY 2002 to.
UNCLASSIFIED
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Quick Reaction Specia Projects (QRSP)
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(U) C. Other Program Funding Summary Cost N/A

(U) D. Acguisition Strateqy: N/A

(U) E. ScheduleProfile N/A
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- Cost to

COST (In Millions) FY2000 | FY2001 | FY2002 Complete | 10t Cost
Lotel Program Element (PE) 66.616 | 62.390 | 45.065 Continuing | Continuing
JSM/P476 66.616 | 62.390 | 45.065 Continuing Continuing

(U) A.Mission Description and Budget [tem Justification

(U) BRIEF DESCRIPTION OF ELEMENT

The Defense Modeling and Simulation Office has corporate-level responsibility for the cooperation and synergism of modeling and
simulation (M& S) activities within the Department of Defense. M& S has demonstrated the capability to revolutionize the way in
which the Department makes decisions and conducts its operations. Working as a system of systems, M& S can support afull range of
applications (e.g. joint training, doctrine development, formulation and assessment of operational plans, mission rehearsal, force
structuring and the acquisition of new systems). To ensure effective and efficient use of M& S, the Department has developed a
strategy fostering interoperability and re-use, embodied in the Department of Defense Modeling and Simulation Master Plan, which
serves as the basis for execution of this program. The major element of the strategy is development of a common technical framework
(CTF) for M& S consisting of three components: the High Level Architecture; Functional Descriptions of the Mission Space (FDMYS);
and Data Standardization. Supporting these is a broad range of shared common services which include environmental representations;
human and organizational behavioral representation; verification, validation and accreditation of simulations; a modeling and
simulation resource repository; a modeling and simulation information analysis center; and outreach and education initiatives to
ensure standardized and timely implementation of the plan. All aspects of these efforts are focused on the Warfighters of today and
tomorrow through arigorous and ongoing process of capturing and addressing Warfighting customer needs and requirements. Asa
result of this effort, the Department will be able to lead, integrate and leverage M& S technol ogies for the Warfighter and thus
improve readiness, enhance mission rehearsal, optimize investment decisions, and achieve cost-effective acquisitions.
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- Cost to
COST(In Millions) FY 2000 | FY 2001 | FY 2002 Total Cost
Complete
Total Progra'gos' ement (PE) | 66616 | 62300 | 45.065 Continuing | Continuing
JSM/P476 66.616 | 62390 | 45.065 Continuing | Continuing

(U) Project Number and Title: P476 JSM

(U) PROGRAM ACCOMPLISHMENTSAND PLANS

(U) EY_2000 Accomplishments:

(V) Three operationa builds of the High Level Architecture (HLA) Runtime Infrastructure (RTI) 1.3 NG (Next Generation) were
completed. The HLA Federation Management Tool, Federation Verification Tool and Data Collection Tool were upgraded in concert
with new RTI versions.

(V) Developed and delivered FDMS (formerly CMMS) Data Interchange Format (FDM S-DIF version 2.0) as an XML-based
knowledge exchange representation for military operations descriptions. Developed and deployed two knowledge acquisition tools
(DoD Capture version 1.0 and FDP-KAT version 3.3). Developed and deployed the fifth operationa build of the FDMS Model
Library (version 5.0) to fully support FDMS-DIF version 2.0. Developed and delivered UOB Toolset version 3.0) asaDoD Data
Dictionary System (DDDS) based knowledge exchange representation for units, personnel, and equipment. Provide Functiona Data
Administration for M& S in accordance with DoDD 8320.1.
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(U) Completed the definition of the SEDRIS data interchange mechanism to include establishing an initial set of data access and data
transmittal review software tools. Successfully initiated development of six standards based on SEDRIS technol ogies under the
International Standards Organization and the Internationa Electro-technical Commission. SEDRIS technol ogy inserted into the Close
Combat Tactical Trainer (CCTT), USSOCOM Database Generation Facility and Joint Simulation System (JSIMS). DM SO integrated
environmental technol ogies supported database preparation and usein Virtua Emergency Response Training System, the Joint Strike
Fighter Program, Navy Global 2000 and Fleet Battle Experiments, and use through the Joint Warfare System in preparation for the
Quadrennial Defense Review. Environmental Scenario Generation capability generated weather scenarios for use by simulation
developers and exercise planners providing consistent and correlated scenarios for analysis, testing, and training simulations. Executed
an end-to-end demonstration of the Integrated Natural Environment (INE) Process -- atimely, scenario-driven physically-consistent,
cross-domain authoritative “ground truth® of the natural environment based upon user requirements -- to a ssmulation federation.

(U) Human Behavior Representation needs for M& S communities in Training and Analysis were identified and prioritized resulting in
three efforts under research and devel opment: Next Generation Synthetic Forces, Common Modeling Development Environment, and
aDecision Model not based on optimization techniques.

(U) M&S Verification Validation & Accreditation guidance on-line with dynamic and interactive capabilities; prototyped VV&A tool
and concepts.

(V) The M& S Resource Repository delivered two software rel eases enabling the ability to search DM SO, service, BMDO, and C41SR
DSC repositories simultaneously; and better catal og resources by creating more diverse resource types, and permitting usersto link
any resource to multiple documents, located locally or on the internet. Devel oped and deployed preliminary controlled vocabulary

(flat key word list).

(U) The M& S Information Analysis Center (MSIAC) supported 1562 M& S customers resulting in millions of dollars of cost
avoidance value. Supported M& S exercises in the areas of experimentation and technology development. Established Special Interest
Areas in training, acquisition, weapons of mass destruction, operations other than war, M& S community needs, and simulation-based
acquisition.
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(V) Refined and updated existing M& S education courses to ensure they reflect current DoD programs, initiatives and changes and
presented them to over 2000 customers and users. Commenced effort to devel op and distribute new courses through electronic
technologies.

(V) Established the process to select and cooperatively devel op science and technology projects with high payoff to the Department’s
M& S program.

(V) Identified C4l-to-simulation requirements within the Defense Information Infrastructure (DI11) Common Operating Environment
(COE), and coordinated implementation of common solutions for interface capabilities. Demonstrated the ability to re-use Global
Command and Control System (GCCS) C4l-to-simulation interfaces across variety of simulations and domains.

($ 75.416 million)

(U) EY 2001 Plans:

(U)(U) The High Level Architecture (HLA) program will focus on the implementation of the new Institute of Electrical and
Electronics Engineers (IEEE) specification (1516). A new |IEEE 1516 Runtime Infrastructure (RT1) will be developed, tested, fielded
and optimized. HLA Tools, including the Object Model Development Tool, Federation Execution Planner's Workbook Tool,
Federation Verification Tool, Federation Management Tool and Data Collection Tool will be upgraded to the new specification.
Experimentation with and performance of the RTI will be preformed and measured in consonance with acquisition programs technical
requirements.
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(U) Begin bayan integration research. Integrate Functional Descriptions of the Mission Space (FDMS) Data Interchange Format
(DIF) version 2, the C4ISR Architecture Data Model (CADM) version 2, and selected portions of the Synthetic Environment Data
Representation and Interchange Specification (SEDRIS) to produce version 1 of the Military Domain Representation Framework
(MDREF) knowledge exchange representation. Adapt FDM S products to employ the M& S Resource Repository Authorization and
Authentication (A& A) product. Adapt the knowledge acquisition tools (DoD Capture version and FDP-KAT) to support WarSim
Behavior Representation Language, TRADOC Transformation of the Army, and OneSAF. Develop and deploy FDMS Model Library
version 6.0 to provide scripted workflow procedures and to support round trip data exchange with CADM version 2.0.; Continue to
provide Functional Data Administration for M& S in accordance with DoDD 8320.1.

(U) Begin development of the Electronic Order of Battle (EOB) Toolset and Task Organization Toolset (TOTL). Begin transition of
the Joint Munitions Effectiveness Manual (JMEM) to the Joint Munitions Effectiveness Toolset (JIMET). Integrate the ADS Library
into the Modeling and Simulation Resource Repository (MSRR). Adapt the UOB Toolsets to employ the MSRR Authorization and
Authentication (A&A) product. Complete development of UOB Toolset by deploying version 4.0. Develop and deploy the Data
Verification Interactive Editor (DAVIE) version 2.0 to support XM L-based data structures.

(U) Complete environmenta interchange mechanism definition and full technical documentation. Expand software tools for Synthetic
Environment Data Representation and Interchange Specification (SEDRIS) transmittal generation, verification, and consumption.
Complete atmosphere and ocean common data model devel opment and promote captured requirements within the M& S and
operational data provider communities. Evaluate sources and procedures for the use of alternate sources for database generation, to
include commercia options. Provide additional tools, reference data sets, policies and procedures for the generation of integrated
databases expanding existing terrain and ocean capabilities and integrating atmosphere and space data and effects. Initiate
development of the key technical components of an INE Authoritative Representation Process to facilitate the scenario composition
and generation of consistent environmental representations. Expand operational capability for Master Environmental Library with
both Internet and SIPRNET capability. Complete meta-data specification and implementation in access and resource site software.
Continue a series of periodic end-to-end experiments/demonstrations to assess and validate the progress of technical development.
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(V) Initiate the development of technologies and tools to support incorporation of authoritative representations of human and
organizational behavior into DoD simulations. Continue development of effortsin: Next Generation Synthetic Forces, Common
Modeling Development Environment, and a Decision Model not based on optimization techniques.

(V) Initiate Verification, Validation, and Accreditation (VV&A) studies: fidelity, specifications for reuse, and conceptual framework
model coverage. Perform technical analysis of human behavior models with respect to VV&A practices and methods. Assess on going
tool developments.

(V) Restructure M& S Resource Repository (M SRR) registration database to more robust form. Develop and deploy classified
software version with appropriate markings and classified administrative functions. Develop atrue controlled vocabulary across all
nodes, and a cross node key word search to support the controlled vocabulary. Develop an application programmer interface (API) to
support interchange with other systems. Enhance interoperability to include use of a common syntax of logical operatorsin cross
system searches. Incorporate al joint authoritative data sources into the MSRR.

(V) Utilize the M& S Information Analysis Center for core-level M& S services.

(V) Continue to provide support to the Warfighter by establishing the right mix of M& S courses targeted specifically toward
warfighting activities and to those new to M&S; Establish the right mix of resident and on-line (Advanced Distributed Learning
(ADL)) courses. Develop and present new courses that focus on the M& S Functional Areas (FA) and the requirements of the
Warfighter, the trainer, the analyst, and those working in the field of experimentation. Commence the incorporation of criticall M&S
education into service academies, service schools and staff colleges, both resident and ADL.

(U) Continue to select and cooperatively develop science and technology projects with high payoff to the Department'sM& S
program.
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(V) Refine C4l-to-simulation requirements within the Defense Information Infrastructure (DI11) Common Operating Environment
(COE), to develop a comprehensive System Requirements Specification. Complete segmentation of HLA RTI within DIl COE.
Complete development of JTLS-GCCS federation and demonstrate capabilities in a Joint training exercise.

(% 56.390 million)

(U)Congressional add as follows: ($6.000 million)

Synthetic Range Study ($3.0 million)
WMD Attack-Effects-Response Assessment capability at USIFCOM ($3.0 million)

(U) EY 2002 Plans:

(V) The High Level Architecture (HLA) program will continue to address performance issues to insure that technical requirements are
met for the SISIMS 10C. The RTI development will continue as needed to support IEEE 1516 implementation. Federation
development tool support efforts will continue to address the needs of new federations during initial implementation of the HLA. The
RTI Verification and Federate Compliance Testing continue as new simulations become HLA compliant.

(U) Continue bayan integration research. Develop and disseminate initial bayan integration procedure. Develop and deploy MDRF
knowledge exchange representation version 2 to add initial system of system representation. Adapt the knowledge acquisition tools to
support selected IMASS representation requirements. Develop and deploy FDMS Model Library version 7.0 to provideinitial
capability for distributed data repositories.; Continue to provide Functional Data Administration for M& S in accordance with DoDD
8320.1.

(V) Begin Materiel Configuration Toolset (MCT) development. Continue Electronic Order of Battle (EOB) Toolset and Task

Organization Toolset (TOTL) development by deploying version 1 of each toolset. Complete IMEM transition to IMET. Complete
development of DAVIE development by deploying version 3.0.
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(U) Complete SEDRIS standardization and guidance product development. Expand user-defined interchange experiments. Continue
INEARRP critical enabling technology development. Continue to expand library services listings to include model and algorithm
coverage for al environmental domains. Continue a series of periodic end-to-end experiments/demonstrations to assess and validate
the progress of technical development. Modify warfighting simulations as needed to react appropriately to environmental factors.
Instrument the federation to derive appropriate metrics on cost/effort required to utilize existing environmental servers.

(V) Continue development of technologies and tools to support incorporation of authoritative representations of human and
organizational behavior

into DoD simulations. Complete development of effortsin: Common Modeling Development Environment, and a Decision Model not
based on optimization techniques. Continue development of Next Generation Synthetic Forces simulation capability.

(U) Complete Verification, Validation, and Accreditation (VV&A) studies:. fidelity, specifications for reuse, and conceptual
framework model coverage. Perform VV&A experiments regarding human and organizational behavior models to assess VV&A
practices and methods.

(U) Conclude interoperability experiment with CMMS Toolset and Library; deploy the capability. Develop follow-on plan to build
similar interoperability with other M& S programs that do not use the M& S Resource Repository (MSRR) as their primary repository.
Develop ability to replace password encryption key. Develop ability to support true controlled vocabulary within MSRR, and across
other, cooperating systems. Modify front end software based on user requirements, interoperability requirements, and software
evolution requirements. Replace front end software to provide a broader knowledge management capability. Develop capability to
record an audit trail of all transactions.

(V) Utilize the M& S Information Analysis Center for core-level M& S services.
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(V) Develop and present new M& S education courses in support of Test & Evaluation and other areas of the acquisition community.
Develop focused courseson M& S in support of Validation, Verification, and Accreditation, Logistics, Transportation, and
Intelligence. Develop familiarization and implementation courses to educate Joint Warfare System (JWARS) and Joint Simulation
System (JSIMS) users prior to Initial Operational Capability (I0C). Continue to work with the Experimentation community and
develop new products to support them, as needed. Continue to develop and deliver the right mix of resident and on-line courses.
Continue to incorporate M& S education coursesinto ADL. Incorporate DMSO M& S education coursesin all service M& S specialty
education and training. Continue incorporation of M& S education into Service academies, Service schools and Staff Colleges, both
resident and ADL.

(U) Continue to select and cooperatively devel op science and technology projects with high payoff to the Department'sM& S
program.

(U) Continue to refine C4l-to-simulation requirements within the Defense Information Infrastructure (DIl) Common Operating
Environment (COE), to develop a comprehensive System Requirements Specification. Examine the re-use of interfaces developed in
federations to C4l systemsfor other M& S domains (training, acquisition, and analysis).

($ 45.065 million)
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(U) B. Program Change Summary FEY2000 FY 2001
Previous President’ s Budget Submit 66.967 56.971
Appropriated Value 68684  62.971
Adjustments to Appropriated Vaue

i bured Reduction 0000 0441
Reprogranming ialonAdusment 000 0000
c. Other -2.068 -0.140
Current President's Budget 66.616 62.390

Change Summary Explanation

FY 2002
59.286

0.000

0.000
0.000
-14.221

45.065

Total Cost

Continuing

Continuing

Continuing

(U) Eunding FY 2000 funding changes were the result of below threshold reprogrammings. FY 2001 reductions reflect Section

8086 adjustments.
(U) Schedule N/A

(U) Technical: N/A.
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(U) C. Other Program Funding Summary Cost N/A

(U) D. Acguisition Strateqy: N/A

(U) E. ScheduleProfile N/A
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COST - Cost to

(In Millions) FY2000 | FY2001 | FY2002 Complete | 70t Cost
Lotel Program Element (PE) 0.000| 0000| 16.005 Continuing | Continuing

0.000 | 0000| 16.005

(U) A.Mission Description and Budget [tem Justification

(U) BRIEF DESCRIPTION OF ELEMENT

U) This program element funds High Energy Laser (HEL) advanced technology development aimed at trandlating technology
solutions for broadly defined military problems into demonstrated performance pay-offs, increased capabilities, increased
supportability, or increased affordability. HEL weapons systems have many potential advantages, including speed-of-light time-to-
target, high precision, nearly unlimited magazine depth, low cost per kill, and reduced |ogistics requirements because of no need for
stocks of munitions or warheads. Asaresult, HELs have the potentia to perform awide variety of military missions, including some
that are impossible, or nearly so, for conventional weapons. These include interception of ballistic missiles in boost phase, defeat of
high-speed, maneuvering anti-ship and anti-aircraft missiles, and the ultra-precision negation of targets in urban environments with no
collateral damage. Research conducted under this program element devel ops and demonstrates the technology necessary to enable
these and other HEL missions.

(V) This program element is part of an overal DOD initiative in HEL science and technology being conducted by the recently formed
HEL Joint Technology Office (JTO). The goals of thisHEL JTO funded research are to provide the technology to make HEL systems
more effective and also to make them lighter, smaller, cheaper, and more easily supportable on the battlefield. In general, efforts
funded under this program element are chosen for their potential to have major impact on multiple HEL systems and on multiple
Service missions. Asaresult of thisfocus and of close coordination with the military departments and defense agencies, this program
element complements other DOD HEL programs that are directed at more specific Service and agency needs.
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(U) A broad range of technology is addressed in key areas such as chemical lasers, solid-state lasers, beam control, optics,
propagation, and free-electron lasers. Under this program element these technologies are integrated and tested in sub-scale
demonstration systems or sub-systems. Research is conducted by Government laboratories and industry, often teamed together. The
program element funds integrated theoretical, computational, and experimenta investigations. These integrated investigations are
structured to convincingly demonstrate the piercing of technology barriers that currently prevent HELs from being fielded as viable
weapon systems. In addition, they are structured to permit rapid technology transition. As results become available, DOD will
transmit them to appropriate military-department, defense-agency, and industry programs for technology transition, where appropriate.
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RDT&E, Defense Wide/BA 3 High Energy Laser Advanced Development
PE 0603924D8Z
- Cost to
COST(In Millions) FY 2000 | FY 2001 | FY 2002 Total Cost
Complete
Total Progra'gos' ement (PE) | p000| 0000| 16.005 Continuing | Continuing
blank project/1 0.000| 0000| 16.005

(U) Project Number and Title:

(U) PROGRAM ACCOMPLISHMENTSAND PLANS

(U) EY_2001 Accomplishments:

(U) None, thisinitiativeis new as of FY 2002.

(U) EY 2002 Plans:

(V) Pursuant to Congressional direction the DOD is developing a comprehensive, prioritized investment plan for HEL science and
technology. Thisinvestment plan is being developed by the HEL JTO, in coordination with the military departments and the defense
agencies. The plan, which will be completed by the end of FY 01, will form the basis for the work to be conducted under this program
element in FY 02 and beyond, as well as the work to be conducted under companion basi c-research and applied-research elements.
Although the plan is not yet completed, the broad outlines of plan are becoming clear. Effortsto be included in the HEL advanced
technology development funded by this program element will largely involve the extension or combination of particularly successful
efforts funded under the HEL applied research program in FYOL. It isanticipated that efforts under this program element will include
one or more of the following:
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DATE
June 2001

APPROPRIATION/BUDGET ACTIVITY
RDT&E, Defense Wide/BA 3

R-11TEM NOMENCLATURE
High Energy Laser Advanced Development
PE 0603924D8Z

Solid-state-laser demonstration. Assemble successful pieces from individual applied-research projects (e.g., reliable pump diode
lasers, diode-laser drivers, thin-disk amplifiers, phase-conjugate mirrors, mist cooling) into a demonstration sub-system scalable to

weapons power levels.

Free-electron-laser (FEL) demonstration. Begin to develop a scalable FEL that can be operated on amilitary platform (e.g., a

ship).

Tactical beam-control demonstration. Using successful pieces from individual applied-research projects (e.g., deformable mirrors,
wavefront sensors, advanced tracking and compensation al gorithms) begin to develop afieldable, sub-scale tactica beam-control

system.
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DATE
June 2001

APPROPRIATION/BUDGET ACTIVITY
RDT&E, Defense Wide/BA 3

R-11TEM NOMENCLATURE
High Energy Laser Advanced Development
PE 0603924D8Z

FY FY FY
(V) B. Program Change Summary 2000 2001 2002 Total Cost
Previous President’ s Budget Submit 0.000 0.000 0.000
Appropriated Value 0.000 0.000 0.000 Continuing
Adjustments to Appropriated Vaue
a. Congressionally Directed
Undistributed Reduction 0000 0.000)  0.000
b. Rescission/Below-threshold
Reprogramming, Inflation 0.000 0.000 0.000
Adjustment
c. Other 0.000 0.000 | 16.005
Current President’s Budget 0.000 0.000 | 16.005 Continuing

Change Summary Explanation

(U) Eunding:
(U) Schedule
(U) Technical:

(U) C. Other Program Funding Summary Cost

(U) D. Acguisition Strategy:

(U) E. ScheduleProfile
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Pp - DATE
RDT&E BUDGET ITEM JUSTIFICATION SHEET (R-2 Exhibit) JUNE 2001
APPROPRIATION/BUDGET ACTIVITY R-1ITEM NOMENCLATURE
RDT&E, Defense Wide/BA 3 Nuclear Matters
PE 0605160D8Z
. Cost to
COST (In Millions) FY2000 | FY2001 | FY2002 Complete Totd Cost
Lotal Program Element (°5) 1442 | 1470| 1781 Continuing | Continuing
Nuclear Matters/P476 1.442 1.470 1.781 Continuing | Continuing

(U) A.Mission Description and Budget [tem Justification

(U) BRIEF DESCRIPTION OF ELEMENT

(U) The U.S. nuclear deterrent posture is the most visible and critical element of how U.S. military capabilities can be used to deter
aggression and coercion. Therefore, nuclear weapons must receive special consideration within the Office of the Secretary of Defense
because of their political and military importance, destructive power, and the potential consequences of an accident or unauthorized
act. Consequently, senior level officials place the highest attention and priority to actioning nuclear weaponsissues. The Nuclear
Matters Program provides technical assessments and policy recommendations to the Under Secretary of Defense for Acquisition,
Technology and Logistics and senior OSD |eadership on complex and demanding issues that underpin our National Strategic Policy of
nuclear deterence and especially those pertaining to the sustainment of the nuclear weapons stockpile. The Office of the Deputy
Assistant Secretary for Nuclear Matters executes actions in collaboration and coordination with the National Security Council, Office
of the Undersecretary of Defense for Policy, the Joint Staff, the Military Services, U.S. Strategic Command, U.S European Command,
the Department of Energy and the National Nuclear Security Administration, the Congress, NATO, and foreign governments to
provide guidance for - and oversight of - awide variety of nuclear weapons activities. For these activities, the program provides
analysis and assessments of issues associated with the stockpile size and composition, safety, reliability, security, use control,
survivability, transportation, command and control, maintenance, storage, emergency response, and sustainability of the enduring
stockpile.
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DATE

RDT&E BUDGET ITEM JUSTIFICATION SHEET (R-2 Exhibit) JUNE 2001

APPROPRIATION/BUDGET ACTIVITY

RDT&E, Defense Wide/BA 3

R-1ITEM NOMENCLATURE
Nuclear Matters
PE 0605160D8Z

- Cost to
COST(in Millions) FY 2000 | FY 2001 | FY 2002 Complete | 0@ Cos
Tota Prograg; g'eme”t PE) | q1a42| 1470 1781 Continuing | Continuing
Nuclear Matters/P476 1.442 1.470 1.781 Continuing | Continuing

(U) Project Number and Title: P476 Nuclear Matters

(U) PROGRAM ACCOMPLISHMENTSAND PLANS

(U) EY_2000 Accomplishments:

U) Recurring Obligations: Performed assessments that provided the technical and policy basis for the successful preparation and
submittal of the annual Requirements and Planning Document for the Secretaries of Defense and Energy, the annua Nuclear Weapons
Stockpile Memorandum to the President, the Nuclear Weapons Council (NWC) Chairman's Annua Report to Congress, the DoD-
DOE Annual Surety Report to the President, and the Annual Certification Report to the President. These products provided the basis
for technical policy recommendations to the President, Secretary of Defense, Secretary of Energy, and Chairman of the NWC on key
nuclear weapon issues. Sucessfully prepared and conducted inter-departmental coordination and sent the annual Nuclear Weapons
Deployment Request to the President and the Annual Performance Report to the NSC. Coordinated Facilitated the activities of senior
level groups, such as the Congressionally directed Panel to Assess the Safety, Reliability, and Security of the United States Nuclear
Stockpile. Continued to act as the OSD sponsor for the Joint Advisory Committee on Nuclear Weapons Surety (JAC) and executed a

renewal of its charter. ($ 0.660 million)
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RDT&E, Defense Wide/BA 3 Nuclear Matters
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(U) Nuclear Weapons Council (NWC) Support: Managed the operations of the Joint DoD-DOE Nuclear Weapons Council (NWC)
and the NWC Standing and Safety Committee and the Nuclear Weapons Requirements Planning Groups through the most intense
activity period of their existence. Conducted analyses to identify technical issues which then provided the basis for NWC decisions on
the evolution of the nuclear weapons complex and infrastructure. Developed and distributed Nuclear Weapons Council Handbook.
Developed NWC Revitalization Report and provided to Congress in accordance with FY 2000 Defense Authorization Act. Developed
and promulgated the NWC Procedural Guideline for the Phase 6.X Process delineating NWC, DoD and DOE roles and functions for
nuclear weapon refurbishment activities. ($ 0.400 million)

(U) Maintaining the Infradructure for the Deterrent: Evaluated the DOE 30-Day Review of the Stockpile Stewardship Program.
Performed analyses on topics for sustaining nuclear weapons safety, use control, survivability, certification, transportation, and
reliability. These efforts supported DoD oversight of DOE stockpile stewardship activities, such as nuclear weapon sustainment and
revalidation, tritium production technology issues and infrastructure requirements, nuclear weapon life extension, and stockpile
stewardship and maintenance. Sponsored JAC assessment on Joint DoD/DOE Requirements for Warhead Refurbishment. Devel oped
Electromagnetic Pulse (EMP) Report in response to FY 1999 National Defense Authorization Act. Updated emergency response Go
Kit and conducted accident response staff exercises. Executed MOA to ensure availability of health physics expertise in the event of a
nuclear accident. Sponsored Defense Science Board study on Nuclear Simulation that provided recommendations on operational,
research and management aspects of Defense Threat Reduction Agency nuclear simulation program. Developed Nuclear Skills
Retention Plan in response to FY 2000 National Defense Authorization Act. Performed OSD coordination on the DOE Stockpile
Stewardship Plan for nuclear weapons sustainment. Provided OSD oversight for the development of the Nuclear Mission
Management Plan (NMMP). Initiated Development of a Nuclear Weapons Life Cycle Handbook to sustain core expertise. Initiated
actions to update DoD Directive 3150.1, Joint Nuclear Weapons Devel opment Studies and Engineering Projects and DoD Instruction
5030.55, Joint AEC-DoD Nuclear Weapons Development Procedures. ($0.513 million)

(V) Policy Support and Guidance for International Obligations. Oversight and guidance was provided b activities and organizations,
such asthe NATO High Level Group, the Joint Theater Surety Management Group, and Congressionally approved technical
exchanges with foreign nations. In particular conducted meetings in accordance with the Agreement between the Government of the
United States of America and the Government of the Russian Federation on the Exchange of Technical Information in the Field of
Nuclear Warhead Safety and Security also known as the Warhead Safety and Security Exchange Agreement (WSSX). Conducted
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PE 0605160D8Z

annual U.S./U.K. bi-lateral STOCKTAKE activity. Conducted U.S./France technology exchanges for developing mutual
understanding of safety and security issues for nuclear weapons for ($ 0.169 million)

(U) EY 2001 Plans:

(U) Recurring Obligations. Analyses and assessments will provide basis for preparation of the annual Nuclear Weapons Stockpile
Memorandum to the President, the Requirements and Planning Document, the Nuclear Weapons Council (NWC) Chairman's Annual
Report to Congress, the DoD-DOE Annual Surety Report to the President, and the Annual Certification Report to the President.
These products will provide the basis for technical policy recommendations to the President, Secretary of Defense, Secretary of
Energy, and Chairman of the NWC on key nuclear weapon issues. Analyses will be produced in preparation for the annual Nuclear
Weapons Deployment Request to the President. The final year of the Congressionally directed Panel to Assess the Safety, Reliability,
and Security of the United States Nuclear Stockpile will be facilitated. Continue as the OSD sponsor for the Joint Advisory
Committee on Nuclear Weapons Surety (JAC). ($ 0.560 million)

(U)Nuclear Weapons Council : Manage the operations of the Joint DoD-DOE Nuclear Weapons Council (NWC) and the NWC
Standing and Safety Committee and the Nuclear Weapons Requirements Planning Groups. Analyses and assessments on technical
issues will be produced for the NWC members and staff concerning the evolution of the nuclear weapons complex and infrastructure.
These analyses will facilitate decisions on the refurbishment of specific weapon systems and develop agenda items for the NWC.
Update the NWC Procedural Guideline for the Phase 6.X Process delineating NWC, DoD and DOE roles and functions for nuclear
weapon refurbishment activities. ($ 0.320 million)

(U) DoD-NNSA Nuclear Weapons Requirements Process. Provide for contractor Requirements Team to implement the joint DoD-
NNSA Requirements Process to integrate and prioritize the requirements of both DoD and NNSA. Process includes the devel opment
and maintenance of a requirements database, quantities and schedules, the conduct of tradeoff assessments, and the development of a
joint DoD-DOE/NNSA Prioritized Requirements Delivery Plan. A re-programming covering a portion of the yearly cost is anticipated
for FY 01 ($0.000 million).
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(U) Maintaining the Deterrent Infrastructure: Analyses will be provided on topics for sustaining nuclear weapons safety, use control,
survivability, emergency response, certification, transportation, and reliability. These efforts support DoD oversight of DOE stockpile
stewardship activities, such as nuclear weapon sustainment and revalidation, technology issues and infrastructure requirements,
nuclear weapon life extension, and stockpile stewardship and maintenance. Provide OSD oversight for the development of the second
edition of the Nuclear Mission Management Plan (NMMP). Sponsor JAC assessment on DoD/DOE Physical Security of Nuclear
Weapons. Conduct accident response staff exercises. Initiate update of DoD-DOE nuclear weapon related MOASMOUs with
emphasis on the 1953 Agreement for the Development, Production, and Standardization of Atomic Weapons. Publish Nuclear
Weapons Life Cycle Handbook to sustain core expertise. Complete and publish update to DoD Directive 3150.1, Joint Nuclear
Weapons Development Studies and Engineering Projects and DoD Instruction 5030.55, Joint AEC-DoD Nuclear Weapons
Development Procedures. ($ 0.421 million)

(U) Poalicy and Guidance for International Obligations: Oversight and guidance will be provided to activities and organizations, such
asthe NATO High Level Group, the Joint Theater Surety Management Group, and Congressionally approved technical exchanges
with foreign nations such as WSSX and STOCKTAKE. Visit NATO nuclear capable units and report on status to raise awareness of
surety issuesto NATO. Plan exercises for developing mutual understanding of issues for the safety and security of nuclear weapons
for U.S./France technology exchanges. ($ 0.169 million)

(U) EY 2002 Plans:

(V) Recurring Obligations: Analyses and assessments will provide basis for preparation of the annual Nuclear Weapons Stockpile
Memorandum to the President, the Requirements and Planning Document, the Nuclear Weapons Council (NWC) Chairman's Annual
Report to Congress, the DoD-DOE Annual Surety Report to the President, and the Annual Certification Report to the President.

These products will provide the basis for technical policy recommendations to the President, Secretary of Defense, Secretary of
Energy, and Chairman of the NWC on key nuclear weapon issues. Analyses will be produced in preparation for the annual Nuclear
Weapons Deployment Request to the President. Continue as the OSD sponsor for the Joint Advisory Committee on Nuclear Weapons
Surety (JAC). ($0.560 million)
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(U) Nuclear Weapons Council: Manage the operations of the Joint DoD-DOE Nuclear Weapons Council (NWC) and the NWC
Standing and Safety Committee and the Nuclear Weapons Requirements Planning Groups. Analyses and assessments on technical
issues will be produced for the NWC members and staff concerning the evolution of the nuclear weapons complex and infrastructure.
These analyses will facilitate decisions on the refurbishment of specific weapon systems and the devel opment of agenda items for the
NWC. ($0.322 million)

(U) DoD-NNSA Nuclear Weapons Requirements Process. Provide for contractor Requirements Team to implement the joint DoD-
NNSA Requirements Process to integrate and prioritize the requirements of both DoD and NNSA. Process includes the devel opment
and maintenance of a requirements database, quantities and schedules, the conduct of tradeoff assessments, and the development of a
joint DoD-DOE/NNSA Prioritized Requirements Delivery Plan. To meet the $0.600 million yearly funding requirement, a
reprogramming of an additional $0.300 million is necessary for FY 2002 per Memorandum, DDR& E, Subject: Research &
Development (R& D) Funding Transfer, December 12, 2000. ($0.300 million).

(U) Maintaining the Deterrent Infrastructure: Manage implementation of Presidential initiatives on stockpile composition and
guantities. Perform analyses on issues for sustaining nuclear weapons safety, use control, survivability, certification, transportation,
and reliability. These efforts support DoD oversight of DOE stockpile stewardship activities, such as nuclear weapon sustainment and
revalidation, infrastructure requirements, nuclear weapon life extension, and stockpile stewardship and maintenance Update
handbooks on Nuclear Weapons Surety and Stockpile Management Information. Complete update of the 1953 Agreement for the
Development, Production, and Standardization of Atomic Weapons. ($ 0.430 million)

(V) Policy and Guidance for International Obligations: Oversight and guidance will be provided to activities and organizations, such
asthe NATO High Level Group, the Joint Theater Surety Management Group, and Congressionally approved technical exchanges
with foreign nations such as WSSX and STOCKTAKE. Visit NATO nuclear capable units and report on status to raise awareness of
surety issuesto NATO. Plan exercises for developing mutual understanding of issues for the safety and security of nuclear weapons
for U.S./France technology exchanges. Initiate update of DoD Directive 5030.14 to affirm responsibilities of Joint Atomic
Information Exchange Group (JAIEG) ($ 0.169 million)
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DATE

RDT&E BUDGET ITEM JUSTIFICATION SHEET (R-2 Exhibit) JUNE 2001

APPROPRIATION/BUDGET ACTIVITY
RDT&E, Defense Wide/BA 3

R-1ITEM NOMENCLATURE
Nuclear Matters
PE 0605160D8Z

(U) B. Program Change Summary

FY 2000 FY 2001

Previous President’ s Budget Submit
Appropriated Vaue

Adjustmentsto Appropriated Value

a. Congressionally Directed
Undistributed Reduction

b. Rescission/Bel ow-threshold
Reprogramming, Inflation Adjustment

c. Other

Current President's Budget

Change Summary Explanation

1.486 1.473
1.483

-0.044 -0.013
0.000 0.000
0.000 0.000
1.442 1.470

FY 2002 FY 2003 FY 2004 FY2005 Total Cost
1471 Continuing
Continuing
0.000
0.000
0.310
1.781 Continuing
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(U) Eunding When the Nuclear Matters funding line was created in FY 1997 for the (fice of the Deputy Assistant Secretary for
Nuclear Matters within the Office of Assistant Secretary of Defense for Nuclear and Chemical and Biological Defense Programs
(ATSD(NCB), it was placed for administrative purposes under a Counterproliferation Program program element already existing
under the ATSD(NCB). Through the Defense Reform Initiative (DRI), the Counterproliferation Program and its program el ement
were moved to the Defense Threat Reduction Agency, while the Office of Nuclear Matters was moved to the Director, Defense
Research and Engineering. Asaresult, funds for Nuclear Matters were transferred from PE0605160D8Z to PEO605160BR in
FY1999. Under an agreement with Washington Headquarters Services, these funds were transferred to PE065160D8Z in OSD in

FY 2000 to continue the efforts of the Nuclear Matters Program. A mid-year reprogramming was accomplished in FY 2000 to initiate
the DoD-NNSA Nuclear Weapons Requirement Process. A re-programming of an additional resources for this effort is anticipated for
FYOL. Increasesin FY 2002 were the result of programmatic adjustments and a reprogramming of an additional $0.300 millionis
still necessary for FY 2002 per Memorandum, DDR&E, Subject: Research & Development (R& D) Funding Transfer, December 12,
2000.

(U) Schedule N/A
(U) Technical: N/A

(U) C. Other Program Funding Summary Cost N/A

(U) D. Acguisition Strateqy: N/A

(U) E. ScheduleProfile N/A
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Exhibit R 2, RDT&E Budget Item Justification Dat e:
June 2001
IAPPROPRI ATI O\ BUDGET ACTI VI TY R-1 | TEM NOVENCLATURE
RESEARCH, DEVELOPMENT, TEST & EVALUATI ON, PHYSI CAL SECURI TY EQUI PMENT PE 0603228D8Z
DEFENSE- W DE, BUDGET ACTIVITY 4
COST ($in Mllions) FY 2000 | FY 2001 FY2002 Cost to Total Cost
Conpl et e

Tot al PE Cost 25. 589 25. 866 33.543 CONTI NUI NG | CONTI NUI NG
HALT 0. 527 0. 976 0. 000 N A
CRONS 0. 100 0. 350 0. 280 N A
HVI SS 0. 200 0. 460 3. 500 CONTI NUI NG | CONTI NUI NG
PEWD | | 0. 300 0. 500 1.369 CONTI NUI NG | CONTI NUI NG
ETF 0. 200 1. 850 2.500 CONTI NUI NG | CONTI NUI NG
Del ay/ Deni al D/ D 0. 350 0.114 0. 900 CONTI NUI NG | CONTI NUI NG
Product Devel opment/ Qualification 0. 454 0. 960 0. 925 CONTI NUI NG [ CONTI NUI NG
lAdvanced Technol ogy Program 0. 000 0. 266 0. 948 CONTI NUI NG [ CONTI NUI NG
Product Testing & Support 0. 000 0.634 0. 975 CONTI NUI NG | CONTI NUI NG
COTS 3. 500 4.091 3.873 CONTI NUI NG | CONTI NUI NG
Technol ogy Base 2. 564 3. 500 5.384 CONTI NUI NG | CONTI NUI NG
WA 1.794 0. 000 0. 000 N A
TASS 3. 600 2. 965 4.672 CONTI NUI NG | CONTI NUI NG
\W\BS 2. 656 2. 482 2.633 CONTI NUI NG | CONTI NUI NG
EDE 2. 452 2. 531 3.834 CONTI NUI NG | CONTI NUI NG
Locks, Safes, Vaults 1.492 1.187 1.750 CONTI NUI NG | CONTI NUI NG
MDARS- E 5. 400 3. 000 0. 000 N A
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Exhibit R 2, RDT&E Budget Item Justification Dat e:

June 2001

A. Mssion Description and Budget Item Justification. This programis a budget activity level 4 based on the
denonstration/validation activities ongoing within the program The purpose of this programis to devel op
physi cal security equi pnent (PSE) systens for all DoD conponents, to include Force Protection. This program
supports the protection of tactical and nucl ear weapons systens, DoD personnel and DoD facilities. Funding for
critical RDT&E security inprovenments within service channels has fluctuated wi dely over the years and pronpted
the FY89 Congressionally directed consolidation of the Services and forner Defense Special Wapons Agency
(DSWA) / Defense Threat Reduction Agency (DTRA) PSE RDT&E funds into this single OSD controlled program

el ement. The funds are used to provide PSE RDT&E for individual Service and Joint PSE requirenents. The PSE
programis organi zed so that an ongoi ng DoD- coordi nated Joint Action Goup, consisting of Army, Navy, Air
Force, and Defense Threat Reduction Agency (DTRA) representatives nmonitors, directs and prioritizes potential
and existing PSE prograns. Wth few exceptions, each Service sponsors RDI&E efforts for technol ogi es and
progranms, which have nmulti-service applications. The funds are al so enployed to eval uate expl oratory

devel opnent of Physical Security Equipnent. This program el ement supports the Army's advanced engi neering
devel opnent of Interior Detection, Exterior Detection, Security Lighting, Security Barriers and Security
Display Units. 1In a like manner, the program el enent al so supports the Air Force's PSE RDT&E effort in the
area of Exterior Detection/Surveillance, Entry Control, Delay/Denial, Tactical Systens and Airborne Intrusion.
Finally, the program supports Navy RDT&E efforts in the areas of Waterside Security, Explosive Detection, and
i nproved technol ogy for Locks, Safes and Vaults. Beginning with FY 1997, this PE includes funding for Force
Protecti on Commercial - O f-The-Shel f (FP COTS) evaluation and testing, which has received focus since the 1996
Khobar Towers terrorist bonbing incident. The FP COTS testing applies to all available technol ogi es, which are
consi dered effective for DoD use.

(U FY 2000 Acconplishnents

H NDER ADVERSARI ES W TH LESS THAN LETHAL TECHNOLOGY (HALT) (0.527 million)

Awar ded EMD contract to devel op a non-lethal eye-safe laser for all ranges, tactically rugged, and
capabl e of operating over full mlitary tenperature ranges.
ot ai ned Legal and Medi cal approval .

COMWON REMOTELY OPERATED WEAPON SYSTEM (CROAS) (0.100 nillion)
Prepared ORD, Specification, and SOWN Devel opnent for EMD award.
Performed proof of concept denpnstration and risk reduction activities.
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H GH VALUE | TEM SECURI TY SYSTEM (HVI SS) PHASE || Radi o Frequency ldentification (RFID) (0.200 mllion)
Moni tored Applied Research Efforts.
Conti nued preparation of Concept Fornul ati on Package.
Updat ed Project Pl an.

PLATOON EARLY WARNING DEVICE || (PEMD I1) (0.300 nillion)
Conpl et ed mar ket investigati on/ TASS det erni nati on.
Conti nued eval uati on of candi date Non-Devel oprmental Itens (NDI)/COIS Systens.
Initiated Joint Arny/Air Force Product Inprovenent effort.

ELECTRONI C TRI P FLARE (ETF) (0.200 nillion)

Awar ded Broad Agency Announcenent (BAA) Contract to Ccean Atnospheric Science, Inc. to devel op
Brassboar d prot ot ype.

Moni t ored Techni cal Support Wirking G oup (TSW5 prototype devel opment effort.

DELAY/ DENI AL (D/ D) DEVELOPMENT/ QUALI FI CATI ON (0.350 million)

Wrked with the Joint Non-lethal Wapons Directorate (JNLWD) to develop future plans for active denial
technol ogy and a plan for public acceptance of eye-safe | aser weapons.

Devel oped several transition plans for bringing promsing | aboratory prograns into the acquisition
conmuni ty.

PRCDUCT DEVELOPMENT/ QUALI FI CATI ON (0.454 m | i on)

Performed the research and planning for an out-of-cycle Foreign Conparative Test (FCT) Program Program
was approved--funding received and is being worked. Oher FCT funded prograns are in various stages and
bei ng wor ked.

Conpl eted three O tests and are working six nore.
Pl anned for and put on contract a new programto devel op a |ong-range, all weather, 360 degree sensor.

(U FY 2001 Pl ans
H NDER ADVERSARI ES W TH LESS THAN LETHAL TECHNOLOGY (HALT) (0.976 million)
Conpl et e EMD Phase.

DELAY/ DENI AL (D/ D) DEVELOPMENT/ QUALI FI CATI ON (0.114 million)
Conti nue to nmanage D/ D product devel opnents.
Continue to evaluate O/ D COIS products.
Continue to recommend new D/ D t echnol ogi es.
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June 2001

Devel op new better nmethods to delay intruders intent on entering secured external areas.

COMWON REMOTELY OPERATED WEAPON SYSTEM (CROWS) (0.350 nillion)
Continue FYOO efforts for proof of concept denonstration |eading up to EVMD award, Dec 00.
Insert AF requirenments into this Army effort. Ensure AF requirenents are being net.

ADVANCED TECHNOLOGY PROGRAM (0.266 nillion)
Identify technol ogi cal advances at DoD, DoE, University Labs, DARPA programs, etc., with PSE utility.
Respond to and research FP Battl el ab requests for information.
Prepare operational systens inprovenent plans. Develop technol ogy roadmap. Update system architecture.

PRODUCT TESTI NG AND SUPPORT (0.634 nmillion)
Support all testing of PSE products (COTS, NDI, Devel opnental) and systens testing.
Provi de Logistical and Cost Estinmating support to on-going prograns.

PRODUCT DEVELOPMENT/ QUALI FI CATI ON (0.960 nillion)
Conti nue to nanage sensor, access control, and assessment product devel opnments.
Continue to eval uate sensor, access control, and assessnment COTS products.
Continue to recommend new sensor, access control, and assessment technol ogies.

H GH VALUE | TEM SECURI TY SYSTEM (HVISS) PHASE || (RFID) (0.460 mllion)
Eval uate Applied Research effort to determ ne acqui sition approach.
Conpl et e Concept Fornul ati on Package (CFP)

ELECTRONI C TRI P FLARE (ETF) (1.850 million)
Initiate Concept Formul ati on Package (CFP)
Moni t or Techni cal Support Wbrking G oup prototype efforts.
Conduct prototype (DT) testing/integration effort.

PLATOON EARLY WARNI NG DEVICE || (PEMD I1) (0.500 nillion)
Moni t or EER prototype devel opment effort.
Conduct Critical Design Review (CDR), Phase I.
Conduct CDR, Phase I1.
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(U FY 2002 Pl ans

DELAY/ DENI AL (D/ D) DEVELOPMENT/ QUALI FI CATI ON (0.900 million)
Conti nue to nanage D/ D product devel opnents.
Continue to evaluate O/ D COIS products.
Continue to recommend new D/ D t echnol ogi es.

COVMON REMOTELY OPERATED WEAPON SYSTEM (CROWS) (0.280 million)

Continue with EVMD Phase by providing Engi neering, Logistics, and Cost Estimating support.

ADVANCED TECHNOLOGY PROGRAM (0.948 million)

Continue to identify technol ogi cal advances at DoD, DoE, University Labs, DARPA progranms, etc., with PSE

utility.
Continue to respond/research FP Battlelab requests for information.

Continue to prepare operational systens inprovenment plans. Develop technol ogy roadmap. Update system

archi tecture.

PRCDUCT TESTI NG AND SUPPORT (0.975 million)

Continue to support all testing of PSE products (COTS, NDI, Devel opnental) and systens testing.

Continue to provide Logistical and Cost Estimating support to on-going prograns.

PRODUCT DEVELOPMENT/ QUALI FI CATI ON (0.925 nillion)
Conti nue to nmanage sensor, access control, and assessnment product devel opnments.
Continue to eval uate sensor, access control, and assessnment COTS products.
Continue to recommend new sensor, access control, and assessment technol ogies.

H G+ VALUE | TEM SECURI TY SYSTEM (HVISS) PHASE II (RFID) (3.500 nillion)
- Award Broad Agency Announcenent (BAA) Contract.

Moni t or TSWG prot ot ype devel opnent effort.

Conduct Technical Feasibility Testing (TFT).

Conduct M5 A (I PR).

ELECTRONI C TRI P FLARE (ETF) (2.500 million)
Transition Techni cal Support Wirking Goup (TSW5 effort to Arny.
Conpl et e Concept Fornul ati on Package (CFP).
Conduct M5 A/B I n-Process Review

UNCLASSI FI ED



UNCLASSI FI ED

Exhibit R 2, RDT&E Budget Item Justification Dat e:
June 2001
PLATOON EARLY WARNING DEVICE || (PEVWD 1) (1.369 million)
Conduct Technical Feasibility Testing (TFT)
Field 69 units to Brigade Conbat Team (BCT).
Conduct Ms C I PR
B. Program Change Sunmmary ($ million)
Tot al
FY2000 FY2001 FY2002 Cost
Previ ous President’s Budget Submt 37.107 36. 201 35. 284 Cont
Appropriated Val ue 26. 107 26. 107
Adj ustments to Appropriated Val ue
a. Congressionally Directed
Appropriation Reduction
b. Congressionally Directed
Undi st ri but ed Reducti on (0.183)
c. OSD Directed
Pr ogram Reduct i on/ I ncr ease (0.518) (0.058) (1.741)
Current Budget Submt/President's Budget 25.589 25. 866 33.543 Cont
Change Sunmmary Expl anation
Fundi ng: Adj ustments reflect inflation savings, below threshhold reprogramm ngs and the
Gover nnent -w de resci ssion
Schedul e: N A
Technical: NA
C. Qher Program Fundi ng Sunmary
FY2000 FY2001 FY2002
Cost
Procurenent Line P-1 No(s) - USAF 1. 000 1. 000 1. 000
M| con Project No(s) - NA
Rel at ed RDT&E: - NA
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D. Acquisition Strategy:

E. Schedule Profile

Fi scal Year actual and pl anned events:

FY2000 FY2001 FY2002
Acqui sition M1 estones
HALT VB |
CRONS M5 ||
HVI SS M5 A
PEVD | | M5 C
ETF M5 B

Engi neeri ng M| estones
N A

FY2000 FY2001 FY2002

T&E M | est ones

HALT Qr&E

HVI SS TFT
PEVWD | | TFT
ETF DT

Contract M | estones

HVI SS BAA Awd
ETF BAA Awd
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JAPPROPRI ATl ON/ BUDGET ACTI VI TY PROGRAM ELEMENT PROJECT NAME AND NUMBER

RDT&E, DEFENSE W DE, PE 0603228D8Z Comrerci al off the Shelf

BUDCGET ACTIVITY 4 (cars)

Cost ($ in MIlions) FY 2000 | FY 2001 FY 2002 FY 2003 FY 2004 FY 2005 FY 2006 FY2007 Cost to Total Cost
Conpl et e
COTS 3.500 | 4.091 3.873 Cont i nui ng|Conti nui ng
RDT&E Articles Qvy

A. Mssion Description and Budget Item Justification. The DoD Force Protection Comercial - O f-The- Shel f
(COTS) evaluation and integration project identifies and eval uates comerci al systens and equi prent t hat

have potential for solving critical Force Protection problens. Equipnment is tested in |aboratory and
operational settings to determne its suitability for a wi de range of Force Protection applications.

i ncl ude applications in nuclear, aircraft flight line, personnel facilities and resource protection
security. Products that are identified as having mlitary value are nade avail able for use by

These

i ncorporating theminto existing or new prograns. Current enphasis is on products that provide day/night

al | -weat her detection/surveillance, sniper |ocation, non-Ilethal defensive capability, barriers, large

vehi cl e expl osi ves detection, water-side security systens, and personal and tactical security systens.

Pl anned testing may be acconplished at the established DoD Test Facility at Eglin AFB, FL or anot her
appropriate/ necessary facility.

(LD FY 2000 Acconplishnents
Devel oped a new system capability through the integration of Commrercial - O f-The Shelf (COTS)
products.
Test ed/ denonstrated new capability at Joint Expeditionary Force Experinment (JEFX)’ 99.
Performed schedul ed FY 2000 eval uations and test of selected COTS equi pment/systens.
Publ i shed appropriate reports.
Updated the User’s Quide of Commercially avail able Non-Devel opnental Itens for Force Protection
users.

(LD FY 2001 Pl ans
Procure and deliver COIS Force Protection Equi pnent in support of DoD urgent and conpelling
requi renents for evaluation and testing.
Updat e net hodol ogy and publish eval uation and test schedule for FY 2001
Perform schedul ed FY 2001 test and eval uati ons of selected COIS equi pment/systens.
Conduct Force Protection Equi pnent Denonstration 111 8-10