RDT&E BUDGET ITEM JUSTIFICATION SHEET (R-2 Exhibit) DATE February 2000

APPROPRI ATI ON BUDGET ACTI VI TY R-1 | TEM NOVENCLATURE

RDT&E, Defense-W de/ Applied Research - BA2 Nucl ear Sustai nnent & Counterproliferation

Technol ogi es; 0602715BR

COoST (In MI11ions) FY1999 |FY2000 [FY2001 |FY2002 |FY2003 [FY2004 |FY2005 Cost to Conplete
Total 0602715BR Cost 210.0( 214.5( 230.9 237.8| 244.7| 249.1| 230.9 Real i gned
Project AB Test & Sinmulation Technol ogy 61.7 64.5 0.0 0.0 0.0 0.0 0.0 Real i gned
Proj ect AC Wapon Systens Lethality 34.1 23.1 0.0 0.0 0.0 0.0 0.0 Real i gned
Project AE Wapon Safety & Operational Support 31.8 38.8 0.0 0.0 0.0 0.0 0.0 Real i gned
Proj ect AF Weapon System Cperability 43.1 44.5 0.0 0.0 0.0 0.0 0.0 Real i gned
Project AG Scientific Conputations & |Information Systens 21.0 24.6 0.0 0.0 0.0 0.0 0.0 Real i gned
Project Al Hard Target Tunnel Defeat and NTS Sustai nnent 10.9 10.5 0.0 0.0 0.0 0.0 0.0 Real i gned
Project AL dassified Program 2.4 1.7 0.0 0.0 0.0 0.0 0.0 Ter m nat ed
Project AN Therm onics 3.0 2.9 0.0 0.0 0.0 0.0 0.0 Conpl et ed
Project AQ Deep D gger 2.0 3.9 0.0 0.0 0.0 0.0 0.0 Conpl et ed
Project BB Snmall Business |nnovative Research 0.0 0.0 4.7 4.3 4.5 4.5 4.7 Conti nui ng
Project BC Force Protection & Technol ogy Applications 0.0 0.0 11.0 11.2 8.6 6.7 7.0 Conti nui ng
Project BD Wapons Effects Technol ogi es 0.0 0.0 60.7 62.8 68.7 75.8 80.0 Cont i nui ng
Project BE Testing Technol ogies & Integration 0.0 0.0 10.4 10.8 11. 4 11.7 11.9 Cont i nui ng
Project BF CP Operational Warfighter Support 0.0 0.0 39.7 40.7 41.8 39.0 39.5 Cont i nui ng
Project BG Nucl ear Operations 0.0 0.0 47.6 54.2 52.4 53.7 24.7 Cont i nui ng
Project BH System Survivability 0.0 0.0 56.8 53.8 57.3 57.7 63.1 Cont i nui ng
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RDT&E, Defense-W de/ Applied Research - BA2 Nucl ear Sustai nnent & Counterproliferation
Technol ogi es; 0602715BR

A. M ssion Description and Budget Item Justification

The m ssion of the Defense Threat Reduction Agency (DTRA) in the conduct of the Defense

W de/ Appl i ed Research RDT&E programis to reduce the threat to the United States and its
allies fromnucl ear, biological, chem cal (NBC), conventional and special weapons through
counterproliferation (CP) prograns; U S. nuclear deterrent sustainnment; and to provide
techni cal support on weapons of nass destruction (WD) matters to the DoD Conponents.
These prograns directly reflect the National MIlitary Strategy, support the provisions of
Joint Vision 2010 and are directed by the JCS in the Joint Strategic Capabilities Plan
(Nucl ear Annex). Responsive to the oversight of the Counterproliferation Council and the
Nucl ear Weapons Council, the specific programentities are grouped into projects.

During its first year of operation, DIRA has faced many chal |l enges in the process of
focusi ng agency organi zation and resources to the threat reduction mssion. This has
required a transition from predecessor agencies' |egacy prograns and support baseline
resources to integrated DIRA prograns and resources. Particular attention has been devoted
to realigning the research and devel opnent investnent prograns. The project structure in
this PE for FY 2001 and out represents that realignnent.

The DTRA Applied Research programis divided into the key areas of Nucl ear Sustai nnment and
Counterproliferation Technol ogies. The najor budget itens in devel opnent for these two
areas follow

Counterproliferation (CP)

The DTRA is the DoD focal point for progranms and activities to reduce the threats posed by
WWD proliferants. Forner prograns have been redirected and focused into six broad CP
prograns and three areas of enabling technologies to acconplish the counterproliferation
m ssion. New, forward-thinking activities have been identified and prioritized to support
the DTRA mission and the DoD CP strategy for responding to the full spectrum of crises and
preparing now for an uncertain future. The CP prograns support national guidance, the
DTRA strategic vision, and Service and CI NC operational custonmers. This program el enment
provi des the innovative technol ogi es and concepts underpinning all CP prograns.
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M ssion Description and Budget Item Justification (cont'd)

Vul nerability assessnents of strategic U S./Allied systens |eading to strategies for

i nproved survivability. Provides input to assessnent training prograns, engineering
desi gns and new construction practices to support sound force protection, vulnerability
mtigation, and collective protection principles.

Devel opnent of WWD anal ysis and sinulation tools for the warfighter including target
pl anni ng and assessnent; hazardous materials transport and collateral effects
predi ction; consequence assessnent; and anti-terrorisniforce protection.

Devel opnent and application of state-of-the-art nucl ear weapons effects nodels to
support nucl ear weapon stewardshi p and system hardness desi gn.

Devel opment, mai ntenance, and use of unique DoD test and simulation facilities (to

i nclude infrastructure) and enabling technol ogies that are used to eval uate the inpact
of hostile environnments from conventional, nuclear, and other special weapons on
mlitary or civilian systens or targets.

Exam nation of existing U S./Allied capabilities to hold hardened, deeply buried
targets at risk; evaluation of capabilities against known or projected potential
targets; and eval uation of new technol ogi es for possible application agai nst known
shortfalls.

Targeting and Intelligence Cormmunity (1 C) support to warfighters that provides
functional vulnerability assessnments of hostile foreign systens.

Nucl ear Sustai nment :
The nucl ear sustai nnent program driven by the specific taskings of the National Strategy,
National Mlitary Strategy and the Joint Strategic Capabilities Plan, has two projects,

.e., Nuclear Operations and System Survivability.

Nucl ear Operations devel ops and supports the National Nuclear M ssion Managenent Pl an,
Nucl ear and WWD Enmer gency Response Capability, nuclear and WWD training expertise for
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M ssion Description and Budget Item Justification (cont'd)
DoD, nucl ear weapon systens safety assessnments, nuclear planning systens, nucl ear
deterrent option anal yses, technical support for nuclear C4l requirenents and WD
threat mtigation anal yses.

e The System Survivability Project devel ops sinulator technology (nuclear, blast,
thermal, radio frequency (RF) propagation, and optical/infrared (IR} background
effects), electronics technol ogy (radiation-hardened m croel ectronics, bal anced
el ectromagneti ¢ hardeni ng technol ogy, radio frequency threat reduction), assessnent and
protection technol ogy, and provi des technol ogy to support the Congressionally mandated
Nucl ear Test Personnel Review. These devel opnent areas directly support the
devel opment of survivable and reliable systens for the warfighter.

Toget her, the Counterproliferation Technol ogi es and Nucl ear Sustai nment projects conprise
a critical conmponent of the ability of the Departnent to neet the technol ogy and
sust ai nnent chal | enges posed by the energing international environnment and the Nati onal
Mlitary Strategy. The coverage of the projects ranges fromcounter-terrorismthrough
conventional conflict through countering WWD threats to the maintenance of the national
strategi c nuclear deterrent. Through these projects, DIRAis a mgjor contributor to the
requi renents posed by the Shape, Respond and Prepare strategy for the defense of the

nati on.

It should be noted that information concerning Project AL is classified per DoD D rective
0-5205.7, Para B.2.f.
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Project AB - Test & Simulation Technol ogy - Devel opnent of effective, survivable, and
econom cal weapon systens requires robust testing technol ogies and sinulation capabilities
to support acquisition managers, nuclear effects researchers, and decision-nmakers. This
proj ect devel ops, provides and mai ntai ns unique DoD test and sinulation facilities and
enabl i ng technol ogi es that are used by the Defense Agencies, the Services and other federal
agencies to evaluate the inpact of hostile environnents from conventional, nuclear and
ot her special weapons on mlitary or civilian systens and targets. These facilities
provi de bl ast, thermal, electromagnetic pul se, nechanical inpulse, ionizing radiation and
radi o frequency propagation environnents and testbeds to support DoD and national test
requirenments. This project |everages fifty years of testing expertise to investigate
weapons effects and target response to a spectrum of hostile environnments that could be
created by proliferant nations or terrorist organizations with access to advanced
conventi onal weapons or weapons of nmass destruction (nuclear, biological and chemcal).

The project includes the upgrade of existing sinulators and test support technol ogies
to extend the utility and life of simulators, the deconm ssioning of under-utilized
simul ators, and the devel opnent of new sinulators to support energing custoners from
DoDY Department of Energy (DCE), National Security Agency (NSA), and U.S. Allies.
Additionally, it provides the innovative, enabling technol ogi es that nake sinul ator
enhancenents and new facilities technically feasible and cost effective. Specific prograns
inthis project include: 1) Based on user test requirenents, maintain two existing test
centers--one at Maxwel |l Physics International in San Leandro, California, and one at Arnold
Engi neeri ng Devel opnment Center (AEDC) in Tull ahoma, Tennessee, including the devel opnent,
construction and checkout of the new Decade x-ray facility; devel opnment of technologies to
provi de enhanced radi ati on sources on the Decade simulator. 2) Devel opnent of
comuni cations and radar propagation effects sinmulators, and infrared and optical scene
generators; partnership with Sandia National Laboratories (DOE) to devel op technol ogies in
energy storage, power flow, plasnma switches, debris shields, and radiation sources that are
applicable to stockpile stewardship and DoD strategi c systens sustai nment. 3)
Characterization, optim zation and operation of the Large Bl ast/ Thermal Sinmulator (LB/TS)
at White Sands M ssile Range (WBMR), including the denonstration of a non-ideal airblast
simul ation capability. 4) Mintenance of the Advanced Research El ectronmagnetic Sinul ator
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Project AB - Test & Sinulation Technol ogy (cont’d)

(ARES) el ectromagnetic pulse (EMP) facility at Kirtland AFB. 5) QOperation and mai nt enance
of the Thermal Radiation Test Facility (TRTF) at Kirtland AFB. 6) Target defeat assessnents
for precision-guided and speci al weapons agai nst Wapons of Mass Destruction (WD) rel ated
targets. 7) Refurbishnent, naintenance, characterization, and eval uation of the Magnetic
Flyer Plate Facility for testing of stockpile systens in cooperation with the Departnent of
Energy, U. S. Navy's Strategic Systens Prograns, Law ence Livernore National Laboratory, and
Sandi a National Laboratory. This Project is applicable to stockpile stewardship and DoD
strategi c systens sustai nnent.

The project provides test beds for full- and sub-scale tests that focus on weapon-
target interaction with fixed, hardened facilities to include hardened aboveground bunkers,
cut -and-cover facilities and deep underground tunnels. This effort supports the Services'
requirements for hard target defeat testing and enphasizes teamng with the Services to
assess weapon-target interaction of existing and devel opnental weapon systens. Specific
activities include test bed design and construction, instrunentation and data collection,
test coordination and execution, and post-test analysis and docunentati on.

This project relies on hardening and sinulation technol ogi es (Testabl e Hardware and
Aboveground Testing/ Underground Testing (AGI/UGT) Correl ation) funded under Project AF and
supports the evaluation of weapons lethality acconplished in Projects AC and Al. Funded
prograns support JCS Joint Warfighting Capabilities: Control Space, Counterproliferation,
Discrimnate Attack, d obal Reach and Situational Awareness, and al so provide support to
STRATCOM EUCOM USFK ( PACOM, and ACOM

FY 1999 Acconpli shnents
Test & Simulation ($22, 765K)
Conti nued Radar Nucl ear Effects Corruption and Sinulators (RNECS) devel opnent for
testing of the User Early Warning Radars (UEWRS).
Initiated devel opnent of the Wde Band Channel Simulator (VBS).
Began initial operational test planning for the Inflight Interceptor Comrunication
Systens (IFICS).
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Project AB - Test & Sinulation Technol ogy (cont’d)

Devel oped a nodified version of the RNECS corruptor software and installed it into the
National M ssile Defense (NVD) G ound-Based Radar (GBR) Hardware-in-the-Loop (HWL)
facility.

Initiated the devel opnent of the True Display Sinulator to provide an infrared (IR
test set to support testing of IR focal planes.

Compl eted nodifications to LB/ TS for blast and thermal diagnostics. Tested one Navy
shi p decking and six Israeli tactical systens.

Continued to respond to energing user testing needs through R&D upgrades.

Continued to provide high explosive (HE) sinulation infrastructure and test support, and
mai nt ai ned Per manent H gh Expl osives Test Site (PHETS) facility at WBMR and Chest nut
Site at Kirtland AFB.

Conmpl eted | arge scal e high explosive test in hard rock

Continued to rehab test target facilities at WBMR

Conti nued to support LB/ TS maturing Non-ldeal Air Blast (N AB) technol ogy, w ndow
testing capabilities, and testing of vehicles against ideal nuclear airblast and
thermal effects.

Continued HE infrastructure support of Phase 2 Advanced Concepts Technol ogy
Denonstration (ACTD), Antiterrorism and Hard Target Defeat (HTD) Testi ng.

Cont i nued phenonenol ogy testing of penetration of weapons into rocks and into damaged
concrete. Continued penetration testing into granite. Initiated testing into
i mestone.

Conti nued Joint Attack Stand-Of Mssile (JASSM infrastructure test support of three
out of five fundanental target types. JASSM program al so supports the CP and HTD
pr ogram

Conti nued Advanced Research El ectromagnetic Simulator (ARES) refurbishnent effort.

Conpl et ed ARES support of small operation testing and the TRW Inc., Arny tent tests.

Radi ati on Sinul ators ($24, 889K)

Conmpl eted cl osure of the high power mcrowave facility at Maxwell Physics International.

Conti nued to support ongoi ng nucl ear weapons effects (NWE) testing prograns by
mai ntaining DTRA's suite of radiation simulators.
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Project AB - Test & Simulation Technol ogy (cont’d)

Denonstrated high-spectral fidelity hot x-ray sources on the PI THON si nul ator.

Denonstrat ed and depl oyed qui ck-turnaround, cold x-ray diagnostic systemto inprove user
testing efficiency.

Conti nued devel opnent of | arge survivabl e passive debris shields for cold x-ray testing
on the Doubl e- EAGLE si nul at or.

Conpl et ed Decade Quad in the hot x-ray node at AEDC.

Opti m zed Decade Quad hot x-ray source performance for user testing.

Initiated devel opnent of the Decade cold x-ray source to include the power flow
technol ogy to conbi ne the four nodul es.

Devel oped Decade i nprovenent program for power flow technol ogies to support inproved
fidelity and intensity of x-ray sources.

Denonstrated 50% i ncrease in the efficiency of |ong-inplosion soft x-ray sources in
support of Decade and future x-ray sinul ators.

Denonstrated high-fidelity cold x-ray sources on the Z facility at Sandia Nati onal
Laborat ori es.

Dennnstngted active debris mtigation techniques for debris-free exposures greater than
300 cnf.

Devel oped current density-imgi ng, plasma radiation source (PRS) diagnostics with
denonstration of a Plasma Opening Swtch (POS) diagnostic.

Doubl ed efficiency of |aser plasma x-ray sources for nucl ear weapons effects testing,
usi ng the Nova | aser, and commenced devel opnent of inproved sources using the Orega
| aser.

Conti nued devel opnent of a transportable, compact, high-fidelity hot x-ray sinmulator for
i n-plant electronics testing.

Weapon/ Target Interaction ($12, 775K)

Devel oped and val i dated tunnel targeting capability for system conponent |evel

Continued to construct and rehab test target facilities, provide utilities, to maintain
the construction capability infrastructure, and to execute tests for CP, HID, and Hard
and Deeply Buried Targets (HDBT) prograns.
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Project AB - Test & Simulation Technol ogy (cont’d)
Conti nued tunnel testbed facility outfitting and utilization in tunnel defeat
denonstration seri es.
Initiated design of second tunnel facility.
Continued to devel op signature requirenents and nunitions effectiveness assessnent for
hard target defeat.
Col | ected operational signatures for tunnel testbed facility.
Began rehab of industrial targets for the assessnent of WD conponent danage, target
response, and collateral effects for conventional weapons and enhanced payl oads.
Smal | Busi ness I nnovative Research (SBIR) ($1, 314K)
Supported the Small Business Adm nistration (SBA) National Direction by actively seeking
smal | business contractors to performinnovative research.
Execut ed Agency- approved SBIRs.

FY 2000 Pl ans
Test & Simulation ($30, 613K)
Conmpl et e RNECS devel opnent and begin initial operational tests for NWVD.
Devel op mtigation techniques for GBR in a nucl ear-disturbed environnment for
i ncorporation into RNECS to support testing.
Conti nue conmmuni cation/radar atnospheric effects sinulator participation in
operability assessnment/warfighting exerci ses.
Eval uate NMD UEWRs for operability and conti nue advanced SATCOM Si nul ati on Test
Support to MLSTAR, IFICS, and G obal Positioning System upgrades.
Devel op advanced optical scene generator techniques and capabilities to support testing
of NMD I R sensors.
Continue to provide HE sinulation infrastructure and test support, and maintain PHETS
facility at WBMR and Chestnut Site at Kirtland AFB
Continue to rehab test target facilities at WSMR
Conpl ete LB/ TS NI AB devel opnent and tests, inprove w ndow testing capabilities, and
continue testing of vehicles against nuclear airblast and thermal effects.
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Project AB- Test and Sinul ation Technol ogy (cont'd)

Continue HE infrastructure support of Phase 2 ACID, Antiterrorismand HDT Testi ng.

Conti nue phenonenol ogy testing of penetration of weapons into rocks and into damaged
concr et e.

Conti nue penetration into |linestone and conplete testing into damaged concrete.

Continue infrastructure support of JASSMtest support of three fundanental target types.

Radi ati on Sinul ators ($24, 643K)

Conti nue to support ongoi ng nucl ear weapons effects testing prograns by mai ntaining
DTRA's suite of radiation simulators.

Upgrade cold x-ray, debris-free test capabilities on Doubl e-EAGE at Maxwel | .

Initiate and conpl ete Advanced Concepts Experinents (ACE-4) research and devel opnent
t est bed cl osure.

Upgrade control systens on radiation sinmulators at Maxwel | Physics International for
inmproved reliability.

Enhance renote on-line sinmulator access data encryption and access control
capabilities.

Conpl ete hardware nodifications to the Decade Quad for the cold x-ray node at AEDC

Denonstrate a 30%increase in the hot x-ray dose and inproved reproducibility on the
Decade Quad.

Conti nue t he devel opnent of power flow and hi gh-dose and hi gh-dose-rate hot x-ray
technol ogi es to support inproved fidelity and intensity of Decade x-ray sources.

Initiate devel opment of active debris mtigation techniques for debris-free exposures
on the Decade Quad greater than 500 cnf.

Conti nue the devel opnent of inproved efficiency |ong-inplosion cold x-ray sources in
support of Decade and future x-ray sinulators.

Denonstrate and characterize high-fidelity plasma radiati on sources on the Z facility at
Sandi a National Laboratories.

Compl et e conversion of high-density plasnma nodels to high-perfornmance conputers.

Conmpl ete the devel opnent of the Conpact X-Ray Sinulator and begin the denonstration
phase at a system devel oper's plant.

Denonstrate distributed | aser-produced x-ray source technol ogy.
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Project AB — Test & Sinmulation Technol ogy (cont'd)
Conti nue risk reduction planning and the devel opment of technology to dramatically
i nprove the capability of non-nuclear x-ray test facilities.
Weapon/ Target I nteraction ($8, 068K)
Conduct operational tunnel defeat denonstrations using existing and devel opnent al
weapons.
Denonstrate reconstitution tinmes and costs after each denonstration.
Col l ect signatures of the tunnel facility for characterization before, during, and
after each weapon application.
Exercise target planning tools through each of the participating Cl NCs.
Initiate construction of tunnel facility #2 of a different functional type in a
di fferent geol ogy.
Conpl ete penetration testing into |inmestone and damaged concrete.
Conduct weapon lethality experinents to eval uate new weapons for functional defeat of
tunnel facilities.
Smal | Busi ness | nnovative Research ($1, 176K)
Support the Small Business Adm nistration (SBA) National Drection by actively seeking
smal | busi ness contractors to performinnovative research.
Execut e Agency-approved SBIRs.
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Proj ect AC - Wapons Systens Lethality - This project addresses the lethality of the ful
spectrum of weapons, including advanced conventional and nucl ear weapons, against the
target base of today and tonmorrow -- ranging fromultra-hard underground facilities to
above ground, unhardened surface facilities and other special facilities that nay be
associ ated with the production, storage or deploynent of weapons of nmass destruction.
Hel ping to maintain the continued effectiveness of the nuclear deterrent, this project
al so seeks to provide decision nmakers and warfighters expanded conventi onal weapon options
agai nst well-protected, high-priority targets. The programrelies extensively on advanced
nuneri cal nethods, as well as |aboratory scale experinments, internediate and full-scale
field tests and operational test data to quantify functional and physical danage criteria
and collateral effects. Project results will be provided to operational planners through
PC-Based anal ytic prediction and visualization tools, multinmedia hypertext databases, and
techni cal manuals. Central to this support is an automated expert systemto assist in
pre-strike target planning and post-stri ke battle damage assessnent. Technol ogy devel oped
inthis project will also enable civil agencies to assess engi neering designs to mtigate
direct and collateral damage fromterrorist attacks such as occurred at the Cklahoma City
Federal Buil ding, Khobar towers attack in Saudi Arabia, and the U S. Enbassies in Wst
Africa. Additionally, the technol ogy devel oped directly supports force protection issues,
operations other than war and DoD support to civil authority.

On a broader scale, inprovenents in weapon effects and target response codes will be
used to upgrade and expand physi cs-based nodeling and sinmulation. These inproved codes
i nclude: coupled finite difference-finite elenment codes, structure-nmediuminteraction
codes, groundshock propagati on codes suitable for jointed and/or | ayered nmedia and high
resol uti on dynam c codes capable of predicting the transport of hazardous aerosol clouds
over conplex terrain. The understanding of weapon-target interaction resulting fromthis
project will support the generation of weapon systemrequirenents for the changing
wor | dwi de target base and provide a quantitative basis for planning contingency operations
agai nst high value targets. It will also inprove the understandi ng of target/weapon
interactions and their consequences for battle danage prediction and assessnent. The
project also allows the assessnment of collateral effects fromcounterforce attacks,
mlitary strikes, terrorist action, incident or accident fromnuclear facilities.
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Proj ect AC - Wapons Systens Lethality (cont’d)

Project AC also includes the devel opnent of advanced weapons hardware technol ogy. It
supports the devel opment of high power electromagnetic (EM source technol ogy for
war fi ghting applications and hardeni ng technol ogi es for energing radi of requency (RF)
threats. This project also includes el ectrothermal chem cal (ETC) gun advanced technol ogy
and projectile lifting body prograns per nmenorandum of agreenent (MOA) with the Navy; ETC
gun technologies for direct-fire (tank) applications, per MOAAwth the Arnmy; and initiates
devel opment of ETC gun technol ogies for future indirect fire (artillery) Arny
appl i cations.

FY 1999 Acconpli shnents
Nucl ear Weapons Effects Phenonenol ogy ($7, 342K)

Provi ded technical support to Director of Mlitary Support (DOVS) and Federal Energency
Managenment Admi nistration (FEMA) under Federal Response Plan Exercise and speci al
event support.

Del i vered new operational commander exposure gui dance to NATO

Devel oped initial Electromagnetic Pul se Vul nerability Nunber (EMP-VN) nethodol ogy.

Provided on site training and operational support during NATO Able Alley.

Provi ded support for Air Force Agent Defeat weapons phase study.

Supported OSD t heater nucl ear force study.

Provi ded weapons effects support to STRATCOM | ed SAND DUNE St udy.

Supported Joint-Staff |ndia Pakistan study.

Weapon/ Target Interaction ($12, 005K)

Devel oped detail ed anal ysis of blast effects on First and Third Generation Aircraft
Shelters to include the effects on stored assets and protection viability.

Provi ded technical support, hardware/software to integrate weapons effects, target
response codes in distributive interactive environnent.

Devel oped 3-dinensional, real-time visualization of targets with vari abl e damage | evel s
from physi cs- based weapon effects.

Devel oped an initial multi-weapon attack nodel for Minitions Effects Assessnent (MEA).
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Proj ect AC - Wapons Systens Lethality (cont’d)

Participated in a Joint ALLI ED FORCE MEA exploitation teamthat gathered "ground truth”
of attacks against high value targets in Kosovo.

Recei ved accreditation of MEA 3.1 by the Joint Technical Coordinating Goup for
Munitions Effectiveness (JTCE ME).

At the request of Deputy Secretary of Defense, executed a full-scale truck bonb test
for forensic analysis of the Kohbar Tower Terrorist bonbing.

Produced and distributed over 500 copies of the CD-ROMrevision of the Design and
Anal ysi s of Hardened Structures (DAHS) manual and began work on an update to DAHS,
based on state-of-the-art technol ogy.

Conpl eted field-scale and full-scale testing to reduce the uncertainty of penetration
tests into rock, weathered rock, and hardened targets using advanced weapon concepts.

Initiated the Integrated Target Pl anning Tool Set (ITPTS) that provides the warfighter
a standardi zed weaponeering framework for a full spectrum of weapons and targets.

Rel eased Hazard Prediction and Assessnent Capability (HPAC) version 3.2, a suite of
software tools supporting target planning and collateral effects mtigation on WD
t ar get s.

Provi ded Operational Planning/Battle Damage Assessnment to support JCS Deputy
Directorate for Targets (J2T) for Operation Desert Viper, Desert Fox, and Allied
Force NATO operati ons.

Provi ded WD and i ndustrial hazard assessnent for each associ ated target nom nation
during Qperation Allied Force, Desert Fox, and other classified operations.

I ntegrated HPAC tools into Joint Warning (JWARN) and Reporting system

| ntegrated HPAC into Armmy’s Space and M ssil e Def ense Command Post Engagenent G ound
Ef fects Model (PEGEM theater m ssile engagenent code.

Bri ef ed conprehensi ve HPAC Verification and Validation (V&) Programto Chem cal and
Bi ol ogi cal Conmuni ty.

Devel oped and nai ntai ned Aut omat ed Weat her Data Servers providing full-tine, classified
and uncl assified, world-w de weat her support for all HPAC users.

Mai nt ai ned sel ected Air Force and Navy weat her forecast and observation products.
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Project AC — Weapons Systens Lethality (cont'd)
Mai nt ai ned ETC plasma ignitors, to overcone tenperature-induced perfornmance
degr adat i ons.
Conpl et ed pack-up for transportation of the Geen FarmElectric Gun R&D Facility so as
to vacate Marine Corps Air Station Mramar (due to BRAC realignnent) by 30 Sep 99.
Mai nt ai ned EM gun firing operations until Dec 98 in support of the United States/United
Ki ngdom (U. S./U. K.) program and ETC phenonenol ogy and gun testing operations until
Jun 99.
Denonstrated in a five-round repeatability firing series—a 39% i ncrease in nuzzle
energy performance fromthe M256 120nm tank gun.
Denonstrated performance of |ightweight conposite five-inch gun rocket powered
projectile at Wall ops NASA firing site.
Conmpl eted isotopic inventories for reprocessing facilities and tinme-varying reactor
source ternmns.
| nt egrat ed worl dw de popul ati on dat abase i nt o HPAC and Consequence Assessnent Tool set
(CATS), providing nuclear casualty estimates and a readily updat eabl e dat abase
capability.
Technical Information ($1, 247K)
Conpl et ed and denonstrated i ntegrated NWE conput ati onal aids.
Updated 2 chapters of Effects Manual -1 (EM 1).
Application of Nuclear Wapons Expertise ($13, 082K)
Constructed brassboard conpact power sources.
Defined the vulnerability of nuclear reactors and nucl ear reprocessing facilities to
advanced conventional weapons effects.
Applied H gh Power M crowave/El ectromagnetic (HPM EM hardening technology to critical,
di saster recovery, comrunications hub in partnership with the U S. Tel econmuni cati ons
i ndustry.
Reviewed the lethality nodels for Soviet mssile silos in light of current technical
information to support a Defense Intelligence Agency (DI A) request. Supported
revi sion of vulnerability nunmber (VN).
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Project AC — Weapons Systens Lethality (cont'd)

Fielded a Beta test version of an assessnent tool for evaluating vulnerabilities to
radi o frequency attack. This software nodeling product is capable of estimating
backdoor protection requirenents using innovative cavity absorption and device
rectification nodels conpl eted under science and technol ogy (S&T) contracts.

Compl eted the | aboratory phase of a retrofit protection hardware research effort and
began the verification phase with a full-scale field test. This effort quantified
the benefits of various protection techni ques, devel oped new neasurenent processes,
and devel oped new neasurenent hardware needed to anal yze and quantify protection for
RF att ack.

Conpl eted the basic material and design research on nonolithic mcrowave integrated
circuit (MM C) protection devices. Conmenced planning to build a prototype device
for sensitive comuni cation receiver protection.

Devel oped a totally passive version of the popular Wtness Chip RF detector. This
devi ce features a uni que, unpowered fiber optic sensor head.

Compl eted the | aboratory phase of studying the behavi or and quantifying the paraneter
associated wwth formng retrofit RF protective |ayers fromnmesh materi al s.

Smal | Busi ness I nnovative Research ($451K)

Supported the Small Business Adm nistration (SBA) National Direction by actively seeking
smal | busi ness contractors to performinnovative research.

Execut ed Agency-approved SBI Rs.

FY 2000 Pl ans
Nucl ear Weapons Effects Phenonenol ogy ($5, 342K)
Distribute conpleted Volunes 1 and 3 of Nucl ear Weapon Manual and Qut put Handbook.
Compl ete eval uation of targeting techniques for high enthal py tunnel airblast for
STRATCOM
Compl ete initial 2-dinmensional nuclear weapon output cal culations for strategic
syst ens.
Conpl ete EMP- VN system devel opnent for long lines for STRATCOM and DI A
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Proj ect AC — Weapons Systens Lethality (cont'd)
Compl ete electronic interactive version of the EM 1 nucl ear phenonenol ogy/effects
seri es.
Compl ete the devel opnent of a lethality and collateral effects assessnent tool for
nucl ear strikes on a full spectrumof WD targets for NATO and STRATCOM
| mpl ement HEMP and Source Regi on EMP Targeting Applications (SREMPTAPS) tools for DI A-
specified potential threat weapons.
Conti nue the devel opnent of nodels of |ong terminpact of nuclear hazards on the
ecosphere.
Compl ete the ground notion anal ysis of Degel an tests.
Initiate non-ideal airblast phenonenol ogy update.
Compl ete fallout mcro-physics nodeling | eading to updated fallout code.
Technical Information ($938K)
Update final chapters of Effects Manual - 1.
Conti nue Project G aybeard archiving efforts.
Applications of Nucl ear Weapons Expertise ($9, 071K)
Devel op and integrate MEA for application of nuclear weapons to defeat WWD targets,
agents and materi al .
Devel op both physical /functional defeat nodels for enhanced warhead concepts such as
hi gh tenperature incendiary.
Devel op advanced solid-state technol ogy for m crowave applications with a service
part ner.
Integrate RF detection device ("Wtness Chip") into existing commercial off the shelf
(COrs) and mlitary specification (MLSPEC) equi pnent.
Compl ete the joint assessnent of nobile tel ecommunications hardware susceptibility to
radi o frequency threats.
| ncorporate i nnovative nonolithic integrated circuit (MMC) limter device using
substrate conduction into a sensitive comuni cation receiver in cooperation with the
O fice of Naval Research
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Project AC — Weapons Systens Lethality — (cont'd)

| nvesti gate vari ous advanced conposite naterials to devel op a frequency sel ective
shielding capability to pass desired signals, but inhibit damagi ng signal
frequenci es.

Weapon Target Interaction ($5,771K)

Deliver Lethality/Vulnerability nodels for reinforced-concrete wall damage due to
internal and soil bursts to MEA 4.0.

Rel ease MEA technol ogy preview to support CP and Tunnel Defeat Denonstration (TDD)
prograns. Include Joint Attack Stand-Of Mssile (JASSM and Tactical Tomahawk
Penetration Variant (TTPV) in this technol ogy preview.

Deliver IMEA 4.0 to the warfighter in fall of FYOO.

Upgrade rei nforced-concrete wall danage nodels for MEA 5.0

Integrate into MEA 5.0 new rei nforced-concrete wall damage nodel s.

ot ain accreditation for the MEA 4.0 that includes the Tunnel s Mdul e.

Conduct an Integrated Target Planning Tool Set (ITPTS) functionality denonstration.

Del iver ITPTS version 1.0 to the warfighter.

Conpl ete an anti-terrorism (AT) analysis of the National MIlitary Command Center, vital
facilities in Washington, DC, and enbassies for Departnent of State, and assist in
the anal yses of high-interest facilities in the Washi ngton, DC area.

Compl ete a forensic analysis of East African terrorist bonmbings in association with the
FBI .

Del iver prelimnary conputational structural dynam cs (CSD) code using advanced
nunmeri cal methods.

Devel op new, fast-running algorithnms for use in AT Planner, using the best avail able
conputational fluid dynam cs (CFD) codes to define blast |oads, and CSD codes to
assess structural and personnel hazards.

Conduct precision wall damage tests on hardened reinforced concrete walls.

Convene Nucl ear Regul atory Conmi ssion (NRC) panel to devel op V&V guidelines for CSD
codes.

Conti nue enhancenent of Protective Structures Anal ysis and Design System

Establish a Conventional Wapons Effects Dat abase.
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Project AC — Weapons Systens Lethality — (cont'd)
Conpl ete a Battl e Danage Assessnent of high-value targets in Kosovo, in association
with the FBI.
Compl ete a Force Protection Analysis of key Command and Control Conplexes in Kosovo, in
associ ation wth Force Protection Branch.
Test and Sinulation ($1,285)
Denonstrate HE charge design for tunnel airblast sinulation.
Execut e proof-of-principle nuclear airblast in tunnel sinmulation.
Smal | Busi ness I nnovative Research ($644K)
Support the Small Business Adm nistration (SBA) National Direction by actively seeking
smal | business contractors to performinnovative research.
Execut e Agency-approved SBIRs.
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Project AE - Wapon Safety and Operational Support - This project is critical to the

mai nt enance of a safe, secure and reliable nuclear deterrent. Stockpile support efforts in
this project include nucl ear weapons stockpile technol ogy for weapon system sustai nnent,
probabilistic risk-based system safety assessnents, and nucl ear physical security
policy/requirements validation. Reliability efforts include participation and assistance to
Dual Revalidation, Annual Certification, and the Stockpile Stewardship Program This

proj ect performs research and devel opnent in support of nuclear contingency planning, force
structure depl oynment and enpl oynent options, innovative nuclear command and contr ol
concepts, nuclear mssion planning, vulnerability assessnents, safety assessnents, advanced
survivability concepts, and theater m ssile defense agai nst Wapons of Mass Destruction
(WWD) delivery systens and war heads. Vulnerability assessnents of DoD and Allied fixed and
nobi | e Conmand, Control and Communi cations (C3) assets subjected to WWD effects are al so
part of this project. This project includes Mdeling and Simulation Center efforts to

i ntegrate weapons effects into H gh Level Architecture (HLA) conpliant environnents to
support operational training and exercise. Oversight, technical support and curricul um
review for the Defense Nucl ear Wapons School (DNW5) and ot her DoD nucl ear training
activities are al so provided.

This project is in direct support of Presidential Decision Drectives (PDD) and
taskings and requirenments fromOSD, the Joint Staff and CINCs. Relevant directives include
Nati onal Security Strategy of Engagenent and Enl argenent, National Security Science and
Technol ogy Strategy, National Mlitary Strategy, Joint Strategic Capabilities Plan
Presidential Decision Directives, Defense Planning Quidance, and prioritization nmenoranduns
fromCI NCs. These efforts have been closely coordinated with Joint Staff, OSD offices,

CI NCs and Services, Departnent of Energy, Federal Emergency Managenent Agency and the
Federal Bureau of Investigation. The thrust of this project supports the JCS Joint Vision
2010 Warfighting Capabilities of Dom nant Maneuver, Precision Engagenent, and Full -

D nensi onal Protection.

FY 1999 Acconpli shnents
Nucl ear Qperations ($17, 859K)
Continued the safety assessnent for the dual capable fighter aircraft in Europe.
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Project AE - Wapon Safety and Qperational Support (cont’d)

Continued the safety assessnent of the B-52H aircraft.

Began B-2 Weapon System Safety Assessnent (W5SA) at the request of the Air Force Safety
Cent er.

Anal yzed and quantified DOE Nucl ear Detonation Safety Exceptions (NDSES).

Conducted Fuel Fire Mdeling and Testing to support ongoi ng WSSAs.

Devel oped a WESA data base to archive conpl et ed W5SAs.

Began storage vault blast effects testing and analysis at the request of the Air Force
Safety Center.

Began devel opnent of portable, nobile, and rapidly depl oyable radiation detection and
measur enent system conprised of renote sensor linked to central receiving/processing
station via Radi o Frequency (RF) signals.

Conduct ed Forces Support nucl ear and WVD techni cal anal yses as required by Cl NCs,
Services, Joint Staff, OSD, and Nucl ear Wapons Council (NWC) on force structure,
weapons safety and security, theater mssile defense, counterproliferation, planning,
and international mlitary and political security issues.

Conpl eted WWMD Threat Anal yses for Aerial and Sea Ports of Debarkation for Strategic Air
and Sea Lift.

Del i vered the NATO Nucl ear Pl anning Systens Trai ning System prototype to Suprene
Headquarters Allied Powers Europe (SHAPE).

Compl eted DTRA role in the devel opnent of the Air Vehicle Planning System project with
transfer of the programto STRATCOM

Compl eted the DTRA initial support effort for the Nuclear Target Data Feed project of
NATO targeti ng support.

Conpl et ed deterrence framework anal yses (China, |INDO PAK, Non-State Actors, Iraq) in
support of requirements from STRATCOM USFK/ PACOV] CENTCOM Assistant Secretary of
Def ense (ASD) (Strategy & Threat Reduction), ASD (Special Operations & Low Intensity
Conflict)(SOLIC), and Director, Counterproliferation Policy.

Conpl et ed coordi nation of and pl anning for USAFE Force-on-Force (FoF) exercise.

Conpl et ed pl anni ng support and asset allocation in support of AFSPACECOM 20'" AF for
| CBM Security engineering test plan.
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Project AE - Wapon Safety and Qperational Support (cont’d)

Completed initial planning and definition of FoF test programfor ICBMfacilities.

Conpl et ed consequence nmanagenent support to ACOM for devel opnent of the requirenents
and training of DoD response forces.

Conti nued deterrence framework anal yses as requested by Cl NCs and OSD.

Conti nued wor kshops and area focus reports exam ning the future international context
as it inmpacts nuclear and WD options, planning requirenents and deterrence.

Conti nued NATO nucl ear pl anni ng support, especially analyses of future C4l and pl anni ng
systens for nucl ear operations and WWD t hreat anal yses.

Conti nued European Theater support issues (Joint Theater Surety Managenent G oup, High
Level Goup, dual capable aircraft operations, NATO WE3 vaults, Replacenent Training
Weapon (RTW).

Conti nued nucl ear support for PACOMW operational issues/nuclear options.

Conti nued prediction calculation (PdCALC) system support and integration with U S. Arny
Nucl ear and Chem cal Agency (USANCA) nucl ear effects nodel.

Conti nued Single Integrated Operational Plan (SIOP) support for STRATCOM J-5.

Conti nued WWD threat anal ysis for CENTCOM USFK/ TRANSCOM focused on the chem cal threat
to air and infrastructure operations.

Prepared and provided direct support to NATO nucl ear exercises (Able Staff) and
assisted with nucl ear exercises Able Crystal and Able Ally.

Continued to provide quick-turn analysis on WWD consequence issues for OSD, Services,
and Joint Staff and provi de weapons effects analysis to weapons Project Oficer’s
G oups and weapons nodification prograns as required.

Conti nued devel opnent of an integrated reporting systemfor autonmated reporting of NBC
activity and hazard predictions.

Provi ded support to the CINC planning staffs on NBC capability and inpacts on
war fighting capability.

Devel oped m ssion and consequence analysis for HQ Air Conmbat Command's (ACC) Agent
Def eat Weapon phase studi es and Analysis of Alternatives (AQAs).

Education/ Training to Mintain Core Conpetencies ($1, 037K)
Provi ded nucl ear operational training support to ClINCs, Services, and OSD.
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Project AE - Wapon Safety and Qperational Support (cont’d)

Conti nued devel opnent of general interest DoD nuclear training program

Cont i nued devel opnent, inprovenent, and integration of course materials for the DNW.

Supported DoD and CI NC exerci ses and warganes with W/ target response anal ysis.

Expanded expertise outreach programto OSD and War Col | eges.

Initiated a nuclear/ WD "train-the-trainer” programfor the DN\

Provi ded vul nerability assessnent training to critical infrastructure conponents.

Nucl ear Weapons St ockpil e Prograns ($990K)

I n support of stockpile stewardship and reliability, continued participation in, and
support to, the Dual Revalidation programw th research, technical analysis, and
assessnent reports.

Provi ded technical support and reconmendations to OSD, Joint Staff, Services, STRATCOM
and ot her Conbatant Commanders related to weapons safety, reliability, and
per f or mance.

Conti nued support to the Annual Certification programand support to the services
weapons | i fe-extension prograns.

Provi ded managenent and technical support to DoD prograns for sustainnment of the nuclear
deterrent, and began devel opnent of a DoD-w de Nucl ear M ssion Managenent Pl an ( NMVP).

Model i ng and Si mul ation ($3, 466K)

Upgraded and refined operations of the WWD Assessnent and Anal ysis Center.

Continued integration of the lethality tool set with weather nodul es, underground
target data, and the effects of enhanced payl oads.

Conti nued techni cal and advanced nodel i ng and sinul ation support to Cl NC sponsored
exerci ses worl d-w de.

Provided an integrated programfor analysis and testing of alternate strategies, force
enpl oynent options and technol ogi es.

Conti nued to provide technical and operational consequence anal ysis support for
exerci ses and war ganes.

Began devel opnent of a WVD nodel to include the use and effects of WWD in a joint
t heater-I|evel simulation.
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Project AE - Wapon Safety and Qperational Support (cont’d)

| mpl enment ed the Anal ysis and Assessnents programto provide real-tinme support to
Services and CI NCs through enhanced infrastructure, deploynent teans, integrated
nodel s, and techni cal support.

Updat ed and refined support database per CI NCs, Services, and Joint Staff gui dance and
conti nued devel opnent of consequence anal ysis of WD counterproliferation prograns.

Nucl ear Weapons Effects Phenonenol ogy ($1, 171K)

I ntegrated the services' global and regional scale nodels with in-theater high
resolution capability to provide sean ess weat her input for hazard prediction
assessnent fromcontinental to | ocal scale.

US /A lied Survivability & Operability in Nuclear/Designated Advanced Wapons

Envi ronnments ($5, 942K)

Conduct ed Bal anced Survivability and Integrated Vul nerability Assessnents on DoD
facilities as tasked by CINCs, Joint Staff, OSD, and NATO

Assisted CINCs and intelligence coommunity in target planning against hard and deeply
buried facilities.

Conducted integrated vul nerability assessnents of defense and critical national
infrastructure facilities.

Appl i ed sensor technol ogy for target detection, target characterization and battle
damage assessnents.

Conducted two nucl ear command and control m ssion assessnents.

Conduct ed over 200 Chessmaster briefings to Flag/ General Oficer/senior civilian
personnel in DoD and ot her government organi zations.

Compl et ed Phase | of d obal Assessnment of a nmjor DoD support system

Weapon/ Target Interaction ($1, 364K)

Devel oped visualization tools for weapon effects nodels that are conpatible with the
H gh Level Architecture (HLA).

For a particular |egacy nodel or sinulation, continued to define a Sinulation Object
Model (SOM), integrated the Runtinme Infrastructure (RTlI) and HLA functionality into
that nodel, and transforned the nodel’s data structure into the SOM dat a
representation
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Proj ect AE - Wapon Safety and Operational Support (cont’d)
Est abl i shed a Wapons Effects Federation Object Mddel to allow interaction between SOVs
and to effect the passing of weapons effects data between sinul ations.
FY 2000 Pl ans
Nucl ear Qperations ($20, 682K)

Conpl ete the safety assessnment for the dual capable fighter aircraft in Europe.

Compl ete the safety assessnment of the B-52H aircraft.

Conti nue B-2 WSSA

Continue to anal yze and quantify DOE NDSEs.

Conduct nodeling and testing to support ongoi ng WSSAs.

Conti nue the devel opnent and popul ati on of the WSSA dat abase to archive conpl eted W5SAs.

Begin the CG17 Aircraft Transportation Study.

Continue Storage Vault Blast Effects Testing and Anal ysis.

Conti nue devel opnent of portable, nobile, and rapidly depl oyable radiation detection and
measur enment system conprised of renote sensor linked to central receiving/processing
station via Radi o Frequency (RF) signals.

Continue to conduct Forces Support nuclear and WMD technical anal yses as required by
OSD, Services, Joint Staff, and NWC on force structure, weapons safety and security,
theater m ssile defense, counterproliferation, planning and international mlitary
and political security issues.

Conti nue to conduct technical analyses to support CI NCs, concerning nuclear and WD
operational force planning, counterproliferation, nuclear forces, conmand and control,
and regional security issues in light of the changing international security
envi ronmnent .

Continue to provide deterrence franmework anal yses as requested by CINCs and OSD

Conti nue to provide workshops and area focus reports, exam ning the future
international context as it inpacts nuclear and WVWD options, planning requirenments
and deterrence.

Continue to support NATO nucl ear pl anning, especially analyses of future C41 and
pl anni ng systens for nucl ear operations and WWD t hreat anal yses.
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Proj ect AE - Wapon Safety and Operational Support (cont’d)

Conti nue to support European Theater issues (Joint Theater Surety Managenment G oup,
Hi gh Level G oup, dual capable aircraft operations, NATO WS3 vaults, Repl acenent
Tr ai ni ng Weapon (RTW).

Conti nue to provide nuclear support for PACOM operational issues/nuclear options.

Continue to provide PdCALC system support and integration with U S. Arny Nucl ear and
Chem cal Agency (USANCA) nucl ear effects nodel.

Continue to provide SIOP support for STRATCOM J- 5.

Continue to provide WWD threat analysis for CENTCOM USFK/ TRANSCOM focused on the
chem cal threat to air and infrastructure operations.

Mai ntai n support to NATO nucl ear exercises Able Staff, Able Ally and Able Crystal.

Provi de anal ytical support in assessing STRATCOM s capability to effectively neet
nati onal objectives involving the SIOP, based on potential changes to the threat,
nati onal policy, and force structure.

Conduct an annual force-on-force (FoF) exercise to evaluate and validate policy
standards as designated by the Security Policy Verification Commttee (SPVC). Conduct
FoF exercise in coordination with AFSPACECOM and 20'" AF for | CBM security.

Conpl ete SHAPE Survive to Qperate (STO anal ysis for NATO out-of -area operations.
Continue to provide quick-turn analysis on WWD consequences issues for OSD, Services,
and Joint Staff and provi de weapons effects analysis to weapons Project Oficer’s

G oups and weapons nodi fication prograns as required.

Conti nue devel opnent of an integrated reporting systemfor automated reporting of NBC
activity and hazard predictions.

Continue to provide support to the CINC planning staffs on NBC capability and inpacts on
war fighting capability.

Continue to devel op m ssion and consequence anal ysis for HQ ACC Agent Defeat Wapon
phase studi es and AQA' s.

Continue to provide analysis to the CINCs in support of their counterproliferation
devel opnent m ssi ons.

Education/ Training to Mintain Core Conpetencies ($646K)
Conti nue to provide nucl ear operational training support to CINCs, Services, and OSD.
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Project AE - Wapon Safety and Operational Support (cont’d)

Conti nue devel opment of general interest DoD nuclear training program

Conti nue devel opnent, inprovenent, and integration of course materials for the DNW5

Conti nue to support DoD and ClI NC exercises and warganes with WVD/t arget response
anal ysi s.

Conti nue to expand expertise outreach programto OSD and War Col | eges.

Conti nue the nuclear/WMD "train-the-trainer” programfor the DNW5

Nucl ear Weapons St ockpil e Prograns ($2, 568K)

I n support of stockpile stewardship and reliability, continue participation in, and
support to, the Dual Revalidation and DCE Baseline prograns with research, technica
anal ysi s, and assessnent reports.

Continue to provide technical support and recommendations to OSD, Joint Staff,

Servi ces, STRATCOM and ot her Combat ant Commanders rel ated to weapons safety,
reliability, and performance.

Conti nue support to the Annual Certification programand support to the services
weapons |ife-extension prograns.

Conti nue to provide managenent and technical support to DoD prograns for sustainnent of
the nuclear deterrent. Continue devel opnent and update of the DoD Nucl ear M ssion
Managenent (NMWP) as direct ed.

Begi n devel opnent of the Virtual Underground Test Program which will use a conbination
of codes, nodels, sinulators, and | egacy test data to eval uate weapons system
survivability, in support of requirenents to maintain a survivabl e nucl ear stockpile.

Model i ng and Si nul ation ($8, 975K)

Conti nue to upgrade and refine operations of the WWD Assessnent and Anal ysis Center.

Conpl et e the devel opnent of a three dinmensional, physics-based, weapons effects
si mul ati on, which includes weat her nodul es, underground target data, and the effects
of enhanced payl oads.

Continue to provide technical and advanced nodeling and sinulation support to CINC
sponsored exerci ses worl d-wi de.
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Project AE - Wapon Safety and Qperational Support (cont’d)

Continue to provide an integrated programfor analysis and testing of alternate
strategies, force enploynent options and technol ogies in a WD envi ronnment, using
state-of -the-art sinulations.

Continue to provide technical and operational consequence anal ysis support for exercises
and war gamnes.

Conmpl ete the devel opnent of a WWD nodule to allow the assessnment of VWD operationa
pl ans, using existing joint theater-level simulations. Continue to inplenent the
Anal ysi s and Assessnents programto provide real -tine support to Services through
enhanced i nfrastructure, deploynent teans, integrated nodels, and technical support.

Continue to update and refine support database per CINCs, Services, and Joint Staff
gui dance and conti nue devel opnent of consequence anal ysis of WWD counterproliferation
progr ans.

Mai ntai n permanent (virtual) presence at the Joint Warfare Sinmulation Center (JWARS) and
the Joint Sinulation System (JSIMS), supporting WWD nodeling within these critica
pr ogr ans.

US /A lied Survivability & Operability in Nucl ear/Designated Advanced Wapons

Envi ronnments ($5, 388K)

Conti nue to conduct Bal anced Survivability and Integrated Vul nerability Assessnments on
DoD facilities as tasked by CINCs, Joint Staff, and OSD.

Continue to assist CINCs and intelligence community in target planning agai nst hard and
deeply buried facilities.

Continue to conduct integrated vulnerability assessnents of defense and criti cal
national infrastructure facilities.

Continue to apply sensor technol ogy for target detection, target characterization and
battl e danage assessnents.

Begin integration of infrastructure and event data into FBI Geographic Information
System (A S) - based tool s.

Begi n assessnents and verification and validation of potential WD scenarios and
i npacts.
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Project AE - Wapon Safety and Qperational Support (cont’d)

Begin i npl enentation and testing of approved WWD mtigation strategies, CBR filtration,
sensors, flow test, structural/w ndow heating, ventilation, and air conditioning
(HVAC) systemretrofit(s).

Weapon/ Target | nteraction ($559K)

Conti nue devel opnent of visualization tools for weapon effects nodels that are

conpatible with the HLA
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Project AF - Weapon System Operability - Current and future warfighters and weapon
systens, including the associated Conmand, Control, Commrunications, Conputers,
Intelligence, Surveillance and Reconnai ssance (C41 SR) and support systens/equi pnent, mnust
be able to survive and operate effectively through a spectrum of hostile environnents.
Pl anned efforts enphasi ze the devel opnment and denonstration of innovative and cost
effective technologies to sustain the operability of U S. and Allied Forces and systens to
advanced conventional weapons, special weapons and limted nuclear attack. Mlitary
systens of interest include those that support mlitary mssions in the air, on |and, at
sea, or in space. The Smart Buil ding program supports the software, nodeling and
si mul ati on devel opnment to support a Joint Operations Center (JOC) with the FBI. Mbdels
w Il be consistent with existing FBI 3 S-based tools and Responder Assets Managenent
System (RAMS) integration. The Smart Building effort will provide the portable WD
equi pnent, and will also provide for facilities inspections and retrofits.

This project constitutes the DoD s resident science and technol ogy expertise in
nucl ear and related operability matters. |t devel ops and denonstrates affordable
strategi es and hardening technol ogies for U S. systens; transfers the technical products to
acqui sition programoffices; conducts conponent, subsystem system and end-to-end
performance testing and assessnments as requested by the Services and CI NCs; and provides
support to the Ofice of the Secretary of Defense on technical and policy matters that
relate to the acquisition of survivable systens and strategi c system sustai nment. Specific
prograns in the project include: devel opnment and denonstration of the enabling technol ogies
for ensuring the continued availability of special materials and radiation-hardened
m croel ectroni cs and photoni c devices; devel opnent and denonstration of affordable
hardening and mtigation nethods that treat the adverse effects from el ectromagneti c,
nat ural space and nucl ear weapons engendered radiation (i.e., ionizing radiation and
di spl acenent danage), nucl ear el ectromagnetic pul se (EMP), high power m crowave (HPM and
nucl ear atnospheric environnents; direct support to warfighters by predicting and
guantifying the operational inpact/risk of nuclear, biological and chem cal (NBC) and
conventional battlefield environnments on systens and personnel; devel opnent and
denmonstration of cost-effective systemdesign and test certification techniques for
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Project AF - Wapon System Operability (cont’d)
testabl e hardware that do not require underground nuclear tests; nethods for neasuring and
i ncreasing soldier effectiveness on NBC battlefields; performance and cost analysis to
support the Defense Acquisition Board; and joint efforts with system programoffices to
apply the Agency’s expertise and technol ogies to specific Service applications.

This project provides the testable systemdesign rules and protocols for users of
nucl ear effects sinulators that are funded in Project AB. It also supports the foll ow ng
JCS Joint Warfighting Capabilities: Information Superiority, Counterproliferation,
El ectronic Warfare, and Precision Force.

FY 1999 Acconplishnents
Nucl ear Weapons Effects Phenonenol ogy ($10, 534K)

Supported Air Force Ofice of Testing and Eval uation Center (AFOTEC) Space-Based
Infrared Satellite (SBIRS) Low Earth Orbit (LEOQ COW |ink (COVMLNK) eval uation

Conti nued Optical Environnment Support to SBIRS Program

Upgraded System Pl anni ng I ntercept Eval uation Tool -DTRA (SPIET-D) version to include
trapped radi ati on and Hi gh-altitude EMP (HEMP) effects.

Supported National Mssile Defense (NVD) anal yses and devel opnment of System Requirenent
Docunment (SRD) and system operation in nuclear environnents.

Updat ed Advanced Systens Survivability Integrated Simulation Tool Set (ASSIST) PC shel
for phenonenol ogy codes.

Devel oped advanced versions of COMLNK, Radi o WAve Propagation in a Structured |onized
Medi um (PRPSIM & Performance Sinulation (PERSIM.

| mproved nodel s for Short Wave Infrared Radiation (SWR) optical em ssion predictions.

Revi sed U. S. - NATO standard Radi ati on Transport Code to include distributed hazards.

Upgraded a new browser-based software tool, Integrated Nuclear Conputational Tools
(I'NCA), to include Source Region EMP (SREMP) and five other new nucl ear weapons
effects. Conpleted beta testing in the first quarter of FY 1999.

Denonstrat ed proof-of-concept EMP Vul nerability Nunmber (EMP-VN) Mdel for |ong-Iine-
connected power and tel ecomunications systens of the mlitary.

R-1 Shopping List — Item No 20-31 of 20-72
Exhibit R-2, RDT&E Budget Item Justification
(Exhibit R-2, Page 31 of 120)



RDT&E BUDGET ITEM JUSTIFICATION SHEET (R-2 Exhibit) DATE February 2000

APPROPRI ATI ON/ BUDGET ACTI VI TY R-1 | TEM NOVENCLATURE
RDT&E, Defense-W de/ Applied Research - BA2 Nucl ear Sustai nnent & Counterproliferation
Technol ogi es; 0602715BR

Project AF - Wapon System Operability (cont’d)

Devel oped sinul ati on and nodel i ng of EMP Targeting of WWD, using coherent pul sed power
and nucl ear EMP Simul ator Source based on air, |and, and sea nobile platforns.

Upgraded STRATCOM C4 Assessnent Tool (STRATCAT) tool set for STRATCOM and for Regi onal
Commands specific C3l assessnment m ssion requirenents.

Upgraded the SREMP target assessnment and pl anni ng system ( SREMPTAPS), to include new
and war - pl anners-requi red weapon desi gn paraneters.

Devel oped 3-D simul ati on of new Nucl ear Weapon Effects (NWE) and Asynmmetric Threat via
SHYPS code, using the DoD hi gh-performance conputing (HPC) capability and in
col | aboration with Law ence Livernore National Laboratory (LLNL).

US /A lied Survivability & Operability in Nuclear/Special Wapon Environnments ($13, 918K)

Initiated devel opnent of protection technologies for visible sensors for ballistic
m ssil e defense (BVD) and spacecraft applications.

Began devel opnent of systemelectronic controller chip to inplenment the Testable
Har dware protocols on C41 and space-based infrared system (SBIRS) spacecraft and BMD
m ssil e/interceptors.

Initiated an assessnent of the feasibility of using high-performnce conputing nodels to
reduce design margins and test requirenents.

Began an el ectronic tool kit to automate Testabl e Hardware protocol design capability
for sensor, spacecraft, and mssile interceptor devel opers.

Captured underground testing (UGI) thermal structural response (TSR) data for use in
design and test methods.

Initiated the devel opnent of a survivability assessnent tool to evaluate multiple
el ement architectures to nuclear effects.

Began i ncorporation of a nuclear weapons effects nodul e/ dat abase into warfighter
El ectroni c Battl ebook for assessnents of the Integrated Tactical Warning and Attack
Assessnent (1 TWAA) by USSPACECOM and USSTRATCOM

Successfully conducted two non-ideal airblast experinents to neasure damage to heavy
arnored vehicles to support JCS updates to the Joint Nuclear Targeting Mnual .

Conpl et ed devel opnent and assessnment of |ow | evel radiation standards and fly-away
dosi netry system for NATO
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Project AF - Weapon System Operability (cont’d)

Conti nued devel opnent and eval uati on of |ow Il evel radiological instrunentation support
for warfighters/peacekeepers operating in post-Col d-War settings (i.e., <70 rem
scenari 0s).

Compl eted HEMP test of Mbile Consolidated Command Center (MCCC).

Conti nued application of innovative, |ow cost EMP/ HPM har deni ng technol ogy and proposed
candi date el ectromagneti c standards and gui delines in accordance with the new
t echnol ogy.

Conti nued assessnent and testing of critical, fixed-ground-based and nobile C4l
facilities.

Radi ati on- Har dened M croel ectronics, Miterials, and Photonics ($16, 521K)

Denonstrated, tested and eval uated a radi ation-hardened, |ow power 400K gate array for
US. Ar Force.

Denonstrat ed | ow power/ hi gh-speed, radiation-hardened (RH) 4M static random access
menory ( SRAM prot ot ype.

Denonstrated, tested and eval uated radi ati on-hardened, 16M SRAM integrated circuit
technology (e.g., < 0.25 micron critical feature size) for USAF and the Ballistic
M ssil e Defense Organi zati on ( BVMDO) .

Denonstrated, tested and eval uated a radi ati on-hardened, 1M non-volatile menory using
G ant Magneto Resistive (GW) material for USAF and BMDO

| nvesti gated and characterized single event effects in photonic devices and deep-
subm cron mcroel ectronics for USAF and BMDO

Denonstrated radi ati on-hardened digital El ectronic Design Automation (EDA) System for
USAF and BNMDQO

Smal | Busi ness I nnovative Research (SBIR) ($2, 081K)

Supported the Small Business Adm nistration (SBA) National Direction by actively
seeking smal|l business contractors to performinnovative research.

Execut ed Agency-approved SBI Rs.

R-1 Shopping List — Item No 20-33 of 20-72
Exhibit R-2, RDT&E Budget Item Justification
(Exhibit R-2, Page 33 of 120)



DATE February 2000

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

APPROPRI ATI ON/ BUDGET ACTI VI TY R-1 | TEM NOVENCLATURE
RDT&E, Defense-W de/ Applied Research - BA2 Nucl ear Sustai nnent & Counterproliferation
Technol ogi es; 0602715BR

Project AF - Wapon System Qperability (cont’d)
FY 2000 Pl ans
Nucl ear Weapons Effects Phenonenol ogy ($13, 986K)
Support NMD anal yses and devel opnent and system operation in nuclear environnents.
| mprove cell resolution for optical em ssion predictions.
Update early tine Magnet ohydrodynam c (IVHD) Extended to d obal Scale (MEGS) version for
Colli sionless MHD (CvHD) and Magnetic Contai nment Regime (MCR) replacenent.
Support SBI RS and NVD system anal ysis and operational devel opnent.
Repl i cate STRATCAT tool set in non-DoD Enmergency Operations Centers.
| mpl ement  STRATCAT: V.3 on STRATCOM TS LAN and d obal Command and Control System
(BCCS)
Updat e HEMP and SREMP Vul nerability Nunmber (VN) nodel for long-line coupled targets
(power & tel ecom systens).
| mpl emrent HEMP and SREMPTAPS for DI A-specified potential threat weapons.
| ntegrate nucl ear conputational tools (INCA) to run ten lethality nodels covered by al
of the nuclear effects covered in | NCA
Upgr ade EMP- VN Model for specific WD Targets.
Upgrade and transfer SREMPTAPS snmart system for WWD Target Pl anning.
Devel op end-to-end targeting nodels of WVMD for the sinulated nucl ear EMP stress on
targets via the newinitiative
Conpl et e t he devel opnent of STRATCAT tool and transfer the tool to ClINC Commands.
Devel op Shock Accel eration Mddel for nuclear burst punped Radi ation Belts.
U S /A lied Survivability & Operability in Nuclear/Special Wapon Environnments ($13, 754K)
Characterize the response of visible sensor technol ogies to nucl ear weapons radi ation
envi ronment s.
Conpl ete the devel opnment of a systens electronic controller chip to inplenent the
testabl e hardware protocols on Air Force space systens and BMD m ssile/interceptors.
Conplete feasibility assessnent of high-performance conputing nodels to reduce design
mar gi ns and test requirenents.
Project AF - Wapon System Operability (cont’d)
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Project AF - Wapon System Operability (cont’d)

Deliver to program offices and governnent contractors an electronic tool kit to
automate testabl e hardware protocol design capability for sensors, spacecraft, and
m ssile/interceptors.

Del i ver TSR design and test methods for use in the design of survivable sensors,
m ssiles, interceptors and reentry vehicl es/ bodi es.

Initiate assessnent of the performance of BMD Fam |y of Systens (FoS) in nuclear-
di st urbed environnents.

Deliver a prototype nucl ear weapons effects nodul e/ dat abase for the Warfighter
El ectronic Battl ebook for assessnments of the | TWAA by USSPACECOM and USSTRATCOM

Conduct two non-ideal airblast experinments to nmeasure damage to nedi um arnored vehicl es
to support JCS updates to the Joint Nucl ear Targeting Manual .

Denonstrate integrated EMP/ HPM t est net hods, techni ques, and technol ogi es that produce
i nprovenents over existing el ectromagnetic protection nmethodol ogi es.

Conti nue assessnment and testing of critical national security assets.

Characterize the response of advanced detector technol ogies to radiation.

Upgr ade non-upsettabl e processor controller for circunvention and recovery (C&R) for
t est abl e hardware protocol inplenentation

Conpl ete the devel opnment of TSR test nethodol ogy for application to weapon systens
operating in nuclear environnments.

Begi n devel opnent of Airborne Nucl ear Survey systemw th Arny using existing Arny
Radi ati on Detection Indication and Conputation (RADI ACs).

Begi n devel opnment of internal and biodosinetry functions of fly-away dosinetry | ab.

Field-test and evaluate fly-away dosinetry systemin schedul ed nucl ear weapons
exer ci ses.

Assess NMD/ TMD nucl ear survivability testing and validation pl ans.

Conti nue devel opnent and eval uation of radiation protection standards and risk nmeasures
applicable to equi pnent for NATO review.

Initiate conceptual devel opnent of battlefield radiol ogical neasurenent system adapted
to unmanned aerial vehicle (UAV) platform
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Project AF — Weapons System Operability (cont'd)

Begin integration of Smart Building (SB) infrastructure and event data into FBI Q4 S-
based t ool s.

Compl ete SB assessnents and Verification and Validation (V&) of potential WD
scenari os and i npacts.

Begin SB assessnent of the counter WWD integrity of the as-built JOC.

Compl ete SB i npl enentation and testing of approved WWMD mitigation strategies, CBR
filtration, sensors, flow test, structural/w ndow heating, ventilation, and air
conditioning systemretrofit(s).

Establish a SB operational counter-WD cell within JOC for on-site and reach-back
techni cal support and provide training as appropriate.

Radi ati on- Hardened (RH) M croel ectronics, Materials, and Photonics ($15, 994K)

Denonstrate qualified RH 4M SRAM for USAF and BNMDO

Denonstrate prototype 1M non-vol atile nenory technol ogy.

Denonstrate RH deep subm cron (0.25 mcron) technol ogy for very-low power, ultra-I|arge-
scale integrated circuits (USIC), e.g., 4Mgate array, etc., for USAF and BMDO

Test and eval uat e photonics signal processing technol ogy for USAF.

Publ ish sanmpling and identification of radiol ogi cal agents standards.

Field a web-based version of consequence assessnent tools for rapid assessnent and
initial detection teans.

Denonstrate RH star tracker/visible inmger.

Smal | Busi ness | nnovative Research ($716K)

Support the Small Business Adm nistration (SBA) National Direction by actively seeking
smal | busi ness contractors to performinnovative research.

Execut e Agency-approved SBIRs.
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Project AG-Scientific Conputations & Information Systens. This project provides H gh

Per f ormance Conputing (HPC), conputational databases, and information products that enable
t he Agency’s researchers to answer questions about Wapons of Mass Destruction (VWD)

ef fects. Models, codes, and information products are devel oped to aid the design of
experinents, predict types and | evels of nmeasurenents required, establish system design
requi renments, assess perfornmance, and provi de systemspecific predictions of weapons
effects to DoD planners. Nuclear issues often require use of advanced conputati onal
resources, i.e., for investigation of the physics of weapon-target interactions, and for
extrapolating test results into areas for which tests are no | onger possible. This effort
requi res worl d-class high performance conputing architecture with high bandw dth

comuni cations. This capability, currently with a hub at Los Al anbs National Laboratory, is
scheduled to transition to the new DOE and DoD HPC architecture over the FYDP. The Data
Archival and Retrieval Enhancenment (DARE) information system (a digital archive and
retrieval systemtailored to the specific needs of the researcher, the system designer, and
devel oper) is supported by this project. This project funds the “Gaybeard” efforts for
coll ection of unique and potentially perishable nuclear data with appropriate
prioritization based on technical value. The principal thrusts respond to warfighter

requi rements for survivable systens and effective weapons in the Joint Warfighting

Technol ogy Areas of Discrimnate Attack, d obal Reach, and Counterproliferation.

FY 1999 Acconplishnents
Scientific Conputing ($8, 259K)

Conti nued conputer operations support by providing centralized CRAY resources to
resear chers, Agency custoners and RDT&E contractors.

Cont i nued DATACOM conput ati onal support by providing wi de area connecti ons.

Conti nued conput ati onal support by providing annual support for the Scientific Computing
Conmuni cati ons Network and by acquisition and upgrade of HPC equi pnent for the Data
Center.

Provi ded annual support for existing DIRA owned conputing equi pnent |ocated at Los
Al anbs National Laboratory and resources |located at the Data Center.

Provi ded i ncreased processor speed and disk 1/O for Data Center HPC equi pnent.
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Proj ect AG-Scientific Conputations & Infornmation Systens (cont’d)

Provi ded cl assified access capabilities.

Moni t ored and assessed circuit utilization and investigated new comuni cation
t echnol ogi es.

Graybeard Project (%4, 152K)

Conti nued Graybeard review, commentary and archival of perishable nuclear
el ectroni cs/environnental test data, shock physics, for thernonmechanical and
bi ol ogical effects data. Initiated G aybeard data capture of nucl ear sources.

Conti nued review, comentary and archival of cratering, ejecta, dust and fallout test,
nucl ear effects test data for thin film biological effects and transient radiation
effects on el ectronics.

Accel erated Graybeard docunent review activities on ionization and el ectronmagnetic (EM
effects.

Conpl eted Graybeard free field airblast data commentary.

Conti nued incorporation of atnospheric and underground nucl ear test data.

DASI AC (I nformation Analysis Center) ($3, 158K)

Provi ded scientific and technical infornmation services and products as the DoD w de
repository for test photos, filns, data, test records and other information products,
t hrough operation of the Information Analysis Center.

Conti nued operation of web site, providing radiation response of electronic parts.

D ssem nated Sci ence and Technol ogy D gest.

Appl i cation of Nucl ear Weapons Expertise ($719K)

Drafted update of The Effects of Nucl ear Wapons.

Revi ewed draft Nucl ear Weapon Effects textbook; continued drafting remaining chapters.

Conmpl eted and distributed Nucl ear Effects Data Managenent and Anal ysis Systens and
installed it on DARE and at UK's Atom c Wapons Establishnent (AVE).

Compl eted val i dati on of Advanced Numerical Methods. Conpared results to precision test
dat a.

Devel oped a 3D at nospheric code with colum physics based on the Automatic Mesh
Refi nement (AMR) code.
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Project AG-Scientific Conputations & Information Systens (cont’d)
DARE ($4, 679K)
Began preparation of DARE guide to blast effects on structures.
Expanded archival of information and know edge of nucl ear weapons and ot her WvD and
Agency mssion areas for retrieval in DARE as outlined in DARE Master Pl an
Devel oped and tested conputational tools and system enhancenents, which provide greater
search, retrieval, storage and analysis capability to the DARE custoner.
Initiated devel opnent of video/text interrelationship with hyperlink and ot her
i nnovative know edge enhancenment and preservation tools.
Conti nued | egacy docunent popul ati on.

FY 2000 Pl ans
Scientific Conputing ($7, 118K)

Provi de conmput ati onal support for the Scientific Conputing Comuni cati ons NetworKk;
upgrade HPC equi pnent for the Data Center and enhance access to scal abl e DoD HPC
Moder ni zati on Program (HPCWP) Systens and ensure DOE Accel erated Strategi c Conmputi ng
Initiative (ACSI) program

Provi de sustai nment and enhancenent of classified access capabilities to the Scientific
Comput i ng Resour ces.

Provide nonitoring and assessnment of circuit utilization and investigation of emerging
comruni cation technol ogies to support renote visualization and anal ysis of ful
physics, full fidelity, 3-dinensional calcul ations.

Cenerate precision data to verify and validate AVR

G aybeard Project ($5,667K)

Compl ete Graybeard work on Hi gh Altitude Nucl ear Effects.

Conti nue review, comentary and archival of perishable nuclear electronics
envi ronnmental test data, shock physics, test data, thernonmechanical, biological and
nucl ear sources effects data.

Continue data review, commentary and archival of transient radiation effects on
el ectronics, cratering, ejecta, dust and fallout, thin-filmoptics.
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Project AG-Scientific Conputations & Information Systens (cont’d)
DASI AC (I nformation Analysis Center) ($4,876K)

Provide scientific and technical information services and products as the DoD w de
repository for test photos, filns, data, test records, and other information products.

Publish and distribute Nucl ear Wapons Effects textbook.

Appl i cation of Nucl ear Weapons Expertise ($719K)

Continue to supply authoritative data and provide requested analysis of the effects of
nucl ear weapons testing, and other DTRA m ssion areas.

Continue efforts to ensure that Nucl ear Wapons Effects test data and results are
preserved as DoD downsi zes and | aboratories with nuclear test data cl ose.

Val i date the AMR code, using field atnospheric data.

DARE ($6, 269K)

Conti nue to expand archival of information and know edge of nucl ear weapons and ot her
Weapons of Mass Destruction (WD) and Agency m ssion areas for retrieval in DARE as
outlined in DARE Master Plan

Continue to devel op and test conputational tools and system enhancenents, which provide
greater search, retrieval, storage, and analysis capability to the DARE custoner.

Conti nue devel opnent of video/text interrelationship with hyperlink and other innovative
know edge enhancenent and preservation tools.

Conti nue | egacy docunent popul ati on.

Begin entry of nuclear sinulation data.

Enhance data visualization tools.

Expand online access to DARE cl assified and uncl assified resources.

Integrate automated test data recorder interface into DARE archive.
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Project Al - Hard Target/ Tunnel Defeat & Nevada Test Site (NIS) Sustainnent - The United
States and its allies face a growng threat related to critical mlitary targets hidden
wi thin and shi el ded by hardened, deeply buried tunnel conplexes which house battle
managenent facilities, conmand, control, and comuni cations facilities, theater ballistic
m ssiles and their transporter-erector-|aunchers (TELs), and biol ogi cal/chem cal/ nucl ear
weapons production or storage facilities. An objective of this programis to exam ne the
existing U S and Allied capabilities to hold hardened, deeply buried tunnel targets at

ri sk, thereby defining a current performance baseline. Any deficiencies will be identified
and the ability of planned systens to address these deficiencies will be assessed.
Finally, new technol ogi es needed to mtigate remaining shortfalls will be eval uated as

candi dates for new hard target defeat acquisitions. Activities respond to priorities by
the Ofice of the Under Secretary of Defense for Acquisition, Technol ogy and Logistics
(QUSD( AT&L)), Hard and Deeply Buried Target Defeat Capability Initiative and warfighting
CINCs. Efforts in this program provide part of the technol ogy base needed for
counterproliferation activities conducted in other DoD prograns.

The Presidential Decision Directive (PDD) on Stockpile Stewardship inplenented an
i ndefinite noratoriumon underground nuclear testing while requiring retention of the
capability to resune testing at Presidential direction. DoD has conplied with this policy
by realigning the previously existing underground test programto enphasi ze non-nucl ear
weapons test technology and facility devel opnent, and to conduct a programfor an orderly
decomm ssi oni ng and not hbal i ng of the national underground nucl ear test assets. The
following major tasks will satisfy this requirenent: (1) continue test conpl ex shutdown,
and tunnel stabilization and preservation; (2) continue environnental characterization;
(3) docunent testbed design and construction nethodol ogy; (4) maintain underground test
readi ness through joint test organization activities at NTIS including counterproliferation
and hard target defeat testing; and (5) support SOCOM efforts to develop tactics and
techni ques for JCS Joint Warfighter Capabilities of Discrimnate Attack and
Counterproliferation. Project Al is linked to Project AB, through which its testing is
conducted, and to Project AC which |everages its weapons worKk.
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Project Al - Hard Target/ Tunnel Defeat & Nevada Test Site (NTS) Sustainnent (cont’d)
FY 1999 Acconplishnents
Functi onal Defeat Characterization ($1, 911K)

Conti nued devel opnent and validation of renote site geologic characterization
t echnol ogy.

Initiated functional characterization and nodeling of tunnel facilities.

Def eat Technol ogy ($6, 281K)

Conti nued to eval uate weapon/target interactions for new weapon concepts, enhanced
payl oads, and target fragility.

Initiated penetration testing on other tunnel geol ogi es.

Conduct ed weapon/ payl oad testing to identify/quantify defeat nechani snms and eval uate
ef f ecti veness.

Devel oped i nproved new weapon/target interaction nodels to include penetration, portal
damage, in-tunnel airblast and fragnents, in-tunnel equi pnment response, and
reconstitution.

Conti nued support for USD(A&T)’s Hard Target Defeat Capability program

Began readi ness testing of |live weapons at NTS in preparation for tunnel defeat
denonstrati ons.

Conpl eted construction and outfitting of the full-scale tunnel facility and initiate
denonstrati ons.

Initiated planning for and construction of a second tunnel facility representing a
different target function.

Pl anni ng Tool Devel opnent ($1, 000K)

Cont i nued aut omat ed weaponeering tool devel opnent by enhancing the Munitions Effects
Assessment (MEA) tunnel nodule for structural and functional danmage and battl e danmage
assessment .

Initiated devel opnent of new planning tools to inprove deliberate planning capabilities
for hard target defeat.

NTS Sust ai nnent ($1, 702K)
Mai nt ai ned Agency activities at NTS in support of environnental renediation efforts.
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Project Al - Hard Target/ Tunnel Defeat & Nevada Test Site (NIS) Sustai nment (cont’d)
Provi ded on-site personnel to plan and supervise environnmental renediation of Agency
facilities.
Mai nt ai ned one tunnel conpl ex.

FY 2000 Pl ans
Functional Defeat Characterization ($2, 100K)
Conti nue devel opnent and validation of renbte site geol ogi c characterization technol ogy.
Conduct geol ogic material properties tests for tunnel defeat denonstration facility.
Conti nue functional characterization and nodeling of tunnel facilities.
ldentify mssion critical equi prent and vulnerabilities for functions nodeled in second
tunnel facility.
Eval uate signatures for hard target defeat applications.
Def eat Technol ogy ($6, 382K)
Conti nue to eval uate weapon/target interactions for new weapon concepts, enhanced
payl oads, and target fragility.
Conti nue penetration testing on other tunnel geol ogies.
Conti nue weapon/ payl oad testing to identify/quantify defeat mechani sns and eval uate
effectiveness for other tunnel functions.
Devel op i nproved new weapon/target interaction nodels to include in-tunnel equipnent
response, and reconstitution for different tunnel functions.
Conti nue support for DoD and mlitary service hard target defeat-related activities.
Conpl ete readi ness testing of Iive weapons at NIS in preparation for the first series of
tunnel defeat denonstrations.
Conduct functional defeat denonstrations on the full-scale tunnel facility.
Conpl ete planning for construction of a second tunnel facility representing a different
target function.
Pl anni ng Tool Devel opnent ($950K)
Cont i nue aut omat ed weaponeering tool devel opnment by enhanci ng the MEA tunnel nodule for
structural and functional damage and battl e damage assessnent for different tunne
functi ons.
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Project Al - Hard Target/ Tunnel Defeat & Nevada Test Site (NTS) Sustainnent (cont’d)
Conti nue devel opnent of new planning tools to inprove operations planning capabilities
for hard target defeat.
NTS Sust ai nnent ($1, 100K)
Mai ntai n Agency activities at NIS in support of environnental renediation efforts.
Provi de on-site personnel to plan and supervise environnental renediation of Agency
facilities.
Mai nt ai n one tunnel conpl ex.
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Project AN - Thermonics - Meeting national objectives in both the mlitary and civilian
areas Wi ll require large capacity (40-100kW nuclear space power systens having | ong
lifetimes. Potential applications have been identified by the Air Force and NASA. The
Air Force “New Wrld Vistas” study, dated 15 Decenber 1995, cites specific requirenents
for space nucl ear power to acconplish force projection fromspace. NASA has identified
requi renents for power and propul sion for contenpl ated deep space nm ssions and manned
exploration. The objectives of the Advanced Therm onics Program are to advance the state
of the art of therm onic power conversion in the United States, to devel op high
performance and highly reliable thermonic converters that provide high output power per
unit of system mass, to denonstrate the capabilities of these therm onic converters, to
show their feasibility for use in thermonic systens, and to devel op correspondi ng system
| evel conceptual designs. This effort supports the Defense Technol ogy Area Plan for Space
Pl at f or ns.

FY 1999 Acconplishnents
I n-core thermonic devel opnent ($1, 800K)
Conti nued work on test of high-performance and high-reliability converters for in-core
therm onic fuel elenents. Awarded a contract for devel opnent of close-spaced multi-
cell converter nodul e.
M crom ni ature Therm oni ¢ Converters (MICs) ($1, 200K)
Continued to apply trial tricarbonate coatings on the emtter portion of the converters,
and continued work on scandate coati ngs.

FY 2000 Pl ans
I n-core therm onic devel opnent ($2, 000K)
Conti nue work on devel opnent of close-spaced nmulti-cell converter nodule. Continue
devel opnent of appropriate solar power for thermonic applications. Award a contract
for followon devel opnent of multi-cell converter nodul e.
M crom ni ature Therm onic Converters (MICs) ($916K)
Conpl ete testing of tricarbonate coatings on the emtter portion of the converters, and
continue work on scandate coati ngs.
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Project AQ - Deep Digger - This project proposes to develop a “Deep D gger” design for
attacking hard targets such as | eadership or C3 Bunkers, underground factories, or weapon
storage facilities. The U S. Services have identified a need to defeat such hard and
buried targets. Current weapons have only limted capability against these targets. A
nore effective penetrator capability such as that clainmed by the inventor of “Deep Digger”
is required.

This effort is responsive to U.S. Special Operations Command interests as well as the
consolidated M ssion Need Statement of the U S. Air Force Conbat Command and the U. S.
Strategi c Command. The "Deep Digger"” system would be delivered by a guided nunitions
airframe such as used by the Air Force and the Navy. As an integrated weapon, this
concept has application as a breaching tool.

FY 1999 Acconpli shments ($2, 000K)

Denonstrated the ability of the Deep Digger concept to explosively fracture rock and
renmove the resulting muck with statically placed high expl osive charges.

Devel oped and denonstrated a uni que augnented penetration projectile device to be used,
w th great advantage, in the Phase I, Deep Di gger.

Finalized devel opnent of Deep Digger projectile.

Consi dered energy constraints and devel oped nost efficient gas generator for
projectile.

FY 2000 Pl ans ($3, 888K)
Devel op and denonstrate a Special Operations Forces (SOF) projectile that can be fired
froma near standard 1" gun (or 25nmm gun) for defeating concrete blast doors and
ot her hardened concrete walls.
Eval uate and sel ect the best rapid firing nethodol ogy/gun for use in Deep D gger
concept .
Initiate devel opnment of a true fieldable prototype of Deep Digger.
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Project BB — Smal|l Business | nnovative Research (SBIR) — This project provides the neans
for stimulating technological innovation in the private sector, strengthens the role of
smal | business in neeting DoD research and devel opnent needs; fosters and encour ages
participation of mnority and di sadvant aged busi nesses in technol ogi cal innovation; and
i ncreases the commercial application of DoD supported research and devel opnent results.
These efforts are responsive to PL 102-564.

FY 2001 Pl ans
Smal | Busi ness I nnovative Research ($4, 750K)
Support the Small Business Admi nistration (SBA) National Direction by actively seeking
smal | business contractors to performinnovative research.
Execut e Agency-approved SBI Rs.
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Proj ect BC — Force Protection and Technol ogy Applications - This project supports
Assessnent and Mtigation Technol ogi es, which conducts m ssion vulnerability assessnents
of strategic U S./Allied systens to facilitate the devel opnent of investnent strategies
for inmproved survivability, to include nuclear command and control. This program al so
ensures that assessnent training progranms, engineering designs, and new construction
enbody sound force protection, vulnerability mtigation, and collective protection

princi ples. DTRA technol ogi es and expertise are applied to enhance U.S. capabilities
across the spectrumof the counterproliferation and force protection m ssions. These nmay
i ncl ude devel opnent of sensor technologies for initially identifying the consequences of
WWD t hrough countering or protection against this threat. Sone of the program s products
and services include the Bal anced Survivability Assessnents (BSA), the Smart Buil ding (see
Project AF) programis strategic facility construction design and cost estinmates,

vul nerability out-briefs and witten reports, overall vulnerability trend data, National
and NATO conferences for Underground Facility Managers, and nulti-disciplined technica
engi neering expertise support.

FY 2001 Pl ans —
Bal anced Survivability Assessnents ($5, 948K)
Conduct bal anced survivability and integrated vulnerability assessnents on DoD
facilities as tasked by CINCs, the Joint Staff, and OSD

Continue integrated vul nerability assessnent of defense and critical national
infrastructure facilities.

Initiate a vulnerability mtigation technol ogy devel opnent program
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Proj ect BC — Force Protection and Technol ogy Applications (cont'd)
Smart Buil di ng Program ($5, 037K)
Continue integration of infrastructure and event data into Departnment of Justice (DoJ)-
based tool s.
Conpl et e assessnents and Verification and Validation (V&) of potential WWD scenari os
and i npacts.
Conmpl ete inplenentation and testing of approved WWD mtigation strategies, chemcal/
bi ol ogi cal /radi ol ogical (CBR) filtration, sensors, flow test, structural/
w ndow heating, ventilation, and air conditioning (HVAC) systemretrofit(s).
Compl ete an operational counter-WWD cell within Joint Operations Center (JOC) for on-
site and reach-back technical support, and provide training as appropriate.
Conpl ete assessnent the counter WMD integrity of the as-built JOC.
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Proj ect BD - Wapons Effects Technol ogies — This project provides for the devel opnent and
application of products and services to nmeet WVMD and ot her special weapons effects
chal l enges. This is acconplished using state-of-the-art science and engi neering
capabilities, including advanced first principles analysis, engineering nodeling,
si mul ati on and networ ki ng technol ogi es, and precision | aboratory scale and field testing
capabilities (supported by Project BE). The project integrates and applies these advanced
capabilities to support decision nmaking in the face of rapidly evolving WWD threats in
both mlitary and civilian sectors. Products bei ng devel oped include WVWD target pl anning
and assessnent tools, WWD hazardous materials transport and collateral effects prediction
tools, tools and technol ogies used to mtigate the effects of WWD on facilities and
peopl e, and consequence assessnent tools to evaluate and respond to WWD events.
Additionally, this project devel ops the enabling technol ogies used to produce anti -
terrorist/force protection tools. This project also devel ops technol ogi es to support
Force Protection assessnents and forensic analysis of terrorist events as well|l as advanced
blast mtigation/retrofit techniques. Such tools developed on this project are used to
enabl e other projects including BC, and BF. Also, they are nade available to civilian,
counter-terrorismand di saster response support organizations.

This project also maintains the capability to address nucl ear weapons effects
probl ens. This involves devel opnent and application of state-of-the-art nucl ear weapons
effects nodels to DoD problens, thereby providing effective stewardship for the nation’s
nucl ear weapons effects know edge, technol ogies, and capabilities. In addition, the
project maintains a national archive of nuclear phenonenol ogy, involving perishable
nucl ear test data and expert interpretation, weapons effects nodels that encode our
knowl edge base, and a nodern conputer-based architecture for retention and access to such
archives. These capabilities are used in direct support of the warfighter and are used to
enabl e ot her projects including BG and BH

In direct support of these products and services to the warfighter, this project also
provi des and mai ntains a worl d-class H gh Performance Conputing (HPC) architecture with
hi gh band-w dt h comuni cations required for direct support to the warfighter. This
service enables the application of state-of-the-art first principles nodels to WD
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Proj ect BD - Wapons Effects Technol ogi es (cont'd)
probl ens and supports the devel opnent of inproved nodels and mgration to advanced
conputing architectures.

FY 2001 Pl ans
Structural Response and Mtigation Technol ogy ($13, 353K)

Compl ete precision tests for validating Lethality/Vulnerability (L/V) nodels that are
used in the Integrated Minitions Effects Assessnent (| MEA).

Compl ete tests on Fornmer German Denocratic Republic C3l equi pnent and devel op
functional defeat nodel

Conduct precision tests on conventionally constructed-unhardened reinforced concrete
and masonry wal ls, steel deck slabs and devel op engi neering | evel nodels for MEA

Devel op multi ple shot wall damage al gorithns for MEA 5.0.

Compl ete V&V gui del i nes for conputational nechanics codes.

I ntegrate, test and evaluate nodels L/V nodels in IMEA 5.0. Perform conponent and
system |l evel tests to assure conpliance with joint targeting/munitions effects
val idation and verification criterion.

Integrate the initial set of weaponeering tools into the initial Integrated Target
Pl anni ng Tool -set (I TPTS 1.0).

Perf orm conmponent and system |l evel tests to assure integration of the first six-
weaponeering tools into I TPTS 1.0. Assure conpatibility with the Defense
Intelligence Agency data space ATHENA and the JCS/J2T Joint Targeting Tool Box.

Scientific Conputing ($16, 102K)

Conmpl ete Graybeard nuclear test data review, comentary and archival on airblast,
cratering & ejecta, and dust & fallout, electronics interaction, and bi ol ogi cal
effects.

Provide scientific and technical information services and products as the DOD-w de
repository for test photos, filns, data, test records, and other information
product s.

Conti nue review, comentary and archival of perishable nuclear environnmental radiation,
t her no- mechanci al, and el ectromagnetic test data.
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Proj ect BD - Wapons Effects Technol ogi es (cont'd)

Conti nue Conputational support by providing annual support for the Scientific Conputing
Comruni cati ons Network and mai ntain HPC equi pnent for the Data Center, such as
i ncreased nmenory and additional CPU s to extend the life of existing systens and
enabl e themto accomodat e addi ti onal workl oad from deconm ssioni ng of ol der vector
machi nes.

Provide cl assified access capabilities for the Data Center. Depl oy new comruni cati ons
technol ogi es to support renote visualization and analysis of full physics, ful
fidelity, 3-dinensional calculations.

Col l ateral Effects ($16,977K)

Conpl et e devel opnent of hi gh-resolution probabilistic weather capability necessary for
target planning of WWD facilities to support the warfighter.

Devel op short- and | ong-term human casualty nodels to support CINC requirenents.

Compl ete industrial hazardous material source termnodeling for Hazard Prediction and
Assessnent Capability (HPAC).

Eval uat e urban nodeling capability at 2001 Presidential |nauguration using the HPAC

Provi de counter-terrorism planning and urban transport and di spersion nodeling
capability for joint DoD/ DCE support of Salt Lake City Wnter O ynpics.

Conmpl ete col | aboration of DOE and DoD anti-terrorism hazard prediction capability
verification and validation effort.

Advanced Wapons Effects Phenonenol ogy ($14, 296K)

Support National M ssile Defense/ Theater Mssile Defense with detail ed nucl ear
phenonenol ogy and analysis to aid in the devel opnent of nodels of system operation in
nucl ear environnents

Conpl et e non-i deal airblast phenonenol ogy update in direct response to request of U S
Arny.

Conpl et e devel opnent of the EMP (El ectromagnetic Pul se) targeting nodels for Strategic
Command ( STRATCOM) .

Compl et e devel opnent of the STRATCOM C4 Assessnent Tool set (STRATCAT) and transfer the
final version of the tool to STRATCOM

I nstall STRATCAT in non-DoD energency operating centers.
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Proj ect BD - Wapons Effects Technol ogi es (cont'd)

Conpl ete upgrade of fallout casualty assessnment tools with incorporation of scavengi ng.

Conpl ete detailed first principle upgrade of EMP tools to include Source Regi on EMP
(SREMP) Tool sets.

Compl ete detail ed benchmark cal cul ati ons of delivery systeminpact on nucl ear weapon
out put spectrum

Initiate upgrade of high/low altitude nuclear environnment to assess nuclear effects on
mlitary system design.

Conplete all cratering and ground shock worKk.
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Project BE — Testing Technol ogies and Integration — This project provides a unique nationa
test-bed capability for Wapons of Mass Destruction (WD) facility characterizati on,
weapon-target interaction, and WWD facility defeat for various types of test/denonstration
functions to support acquisition nmanagers, weapon effects researchers, and
counterproliferation (CP) and non-proliferation prograns. The project devel ops, provides
and mai ntai ns uni que national test-beds used by the DoD, the Services and ot her federal
agencies to evaluate the inpact of hostile environnents from WD, conventional, nuclear,
and ot her special weapons on mlitary or civilian systens and targets. This project

| everages fifty years of testing expertise to investigate weapons effects and target
response to a spectrum of hostile environnments that could be created by proliferant
nations or terrorist organizations with access to advanced conventi onal weapons or WD
(nucl ear, biological and chem cal). Specific prograns supported by this project include:
(1) Hard Target Defeat (HTD); (2) Anti-terrorism (AT); (3) CP Counterforce Advanced
Concept Technol ogy Denonstration (ACTD); (4) Special Operations Forces (SOF); and (5)

Nucl ear Facility Defeat Program This program maintains testing infrastructure to support
war fi ghters, other governnent agencies, and friendly foreign countries testing

requi renents on a cost reinbursable basis. This project al so devel ops strategy and

pl anning for a national WWD test-bed infrastructure focusing on nuclear, biological, and
chemcal facilities; and the hard and deeply buried facilities in which activities are
often located. The project provides infrastructure support for full and sub-scale tests
that focus on weapon-target interaction wth fixed soft and hardened facilities to include
aboveground facilities, cut-and-cover facilities and deep underground tunnels. Specific
activities include testbed design and construction, instrunentation and data coll ection,
test coordination and execution, and post-test analysis and docunentation. This project
directly supports Projects BC, BD, and BF, and PE 0603160BR, Project BK

FY 2001 Pl ans
Test - Bed Operation and Support ($8, 821K)
Continue to provide unique national test-bed capabilities for weapon-target interaction
and WMD prograns. Provide an inventory of unique targets, infrastructure support, and
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Project BE — Testing Technol ogies and Integration (cont'd)
expertise for conduct of nmajor integrated test programs, including instrunmentation
mai nt enance, gauge installation, data recording, source diagnostics, environnmental
support, safety support, experinment installation, experinent fielding, and test
fielding.

Field Support ($769K)

Continue to provide infrastructure support for maintenance of governnment vehicles,
transportation of equi pnent, comunications, utilities for facilities, rental of
facilities, supplies, custodial service, and procurenent of equipnent in support of
t est execution.

Nevada Test Site (NTS) Environnental Renediation ($842K)

Conti nue systematic environnental assessnent and renedi ation on the tunnel conplexes at
NTS for which DTRA is responsi bl e.

Devel op Corrective Action Plan for N-tunnel nuck pile and Corrective Decision Docunent
for T-tunnel nuck pile.
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Project BF — CP Operational Warfighter Support - This project will provide targeting and
Intelligence Community (I C) support, introduce custoners to CP technol ogi es and products,
devel op DoD conpliant sinulations that exploit CP nodels for target planning and
collateral effects prediction, and denonstrate selected mature CP capabilities in an
operationally realistic environment. The current focus for technol ogy denonstrations is on
the defeat of hard targets and nuclear related facilities. The technical approach is to

i ntegrate technol ogi es devel oped in other CP projects, to conduct a full spectrumof tests
to verify capability enhancenent, to expose custoners to these capabilities in exercises,
war games and denonstrations, to institutionalize CP technol ogies into custoner operations,
and to support customer use of these capabilities during contingency operations. This
approach is based on four thrusts that support outside custonmer requirenents. The four
thrusts are Targeting and | C Support, a Wapons of Mass Destruction (WD) Assessnent and
Anal ysis Center (WWDAAC), a Hard Target Defeat (HTD) program and a Nuclear Facility

Def eat program When conplete, the CP Operational Warfighter Support project will provide
the bridge between the CP technol ogy base and operational community needs. The overal
project goal is to support the JCS, the warfighting commanders-in-chief (CINCs) and
Servi ces/ agenci es engaged in countering WWD threats and to protect the U S. and its allies
against mlitary or terrorist use of WWD. Access is provided to technical databases,
software nodel s and tools, and subject-matter experts to support warfighting ClNCs and

ot her DoD agencies, federal, state, and | ocal governnments, and civilian agencies in their
CP m ssi on.

Targeting and | C Support. Targeting and | C Support provides functional vulnerability
assessments of hostile foreign systens in support of warfighter and 1C requirenents. It
assists the CINCs and ICin target planning against hard and deeply buried facilities.

The assessnents | everage dat abases, nethodol ogi es, and techni cal expertise devel oped
during Bal anced Survivability Assessnents (Project BC). Details of specific individual
assessnments are classified.
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Project BF — CP Operational Varfighter Support (cont'd)

WWD Assessnent and Anal ysis Center. The WVDAAC provi des both an operational resource
for information and anal ysis and a research and devel opnent facility to inprove U S.
capabilities to defend against WWD threats and to mtigate consequences of nucl ear,
chem cal, and bi ol ogi cal weapons use or rel ease of hazardous materials. It provides DoD
and non-DoD custoners with a centralized, conprehensive resource for WWD i nformati on and
anal ysis. The WWDAAC objectives are to: (1) provide warfighters and first responders with
ready access to mature conputer nodels, conputer databases, and expert information on WD
ef fects and count erneasures using reliable and proven operational equi pnent assets and
comuni cati ons networks; (2) operate a research and devel opnent facility for maturing and
testing | eading edge software, i.e., weapon effects nodels and next generation
comuni cations schenes; (3) ensure maximumutility of DTRA nodels in distributed
interactive sinmulations through conpliance with H gh Level Architecture (HLA) standards
and protocols; (4) inprove warfighter ability to counter WWD through field assistance,
training, and information resources; and (5) provide a Mdeling and Sinulation Center of
Experti se for DTRA program managers.

This project provides research and devel opnent of advanced simnulations, to inplenent
har dware and supply services for WWDAAC next generation communications connectivity to the
user conmmunity, and to nake technical support available to custoners. Advanced sinul ations
are devel oped fromfirst-principles physics nodels produced in other CP projects
(extensively Project BD). Daily center operation is supported from DTRA operation and
mai nt enance funds.

Hard Target Defeat Program The United States and its allies face a grow ng threat
related to critical mlitary targets hidden within and shi el ded by hardened, deeply buried
tunnel conpl exes. These conpl exes may house bi ol ogi cal / chem cal / nucl ear weapons production
or storage facilities; battle nmanagenent facilities; conmmand, control, and communi cations
facilities; and theater ballistic mssiles and their transporter-erector-|launchers (TELS).
An objective of this project is to examne the existing U S. and Allied capabilities to
hol d hardened, deeply buried tunnel targets at risk, thereby defining a current performance
basel i ne.
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Project BF — CP Operational Varfighter Support (cont’d)

Any deficiencies will be identified and the ability of planned systens to address these
deficiencies will be assessed. Finally, new technol ogi es needed to mtigate renmaining
shortfalls will be evaluated as candi dates for new hard target defeat acquisitions.

Activities respond to priorities by the Ofice of the Under Secretary of Defense for
Acqui sition, Technol ogy and Logistics (QUSD(A, T&)), Hard and Deeply Buried Target Defeat
Capability Initiative and warfighting CINCs. This project focuses weapon/target
interaction and target planning tool technology base efforts conpleted in Project BD on
tunnel applications. The program depends on test planning and execution support from
Project BE. Products fromthis project are transitioned to PE 0603160BR, Project BK for
C3l facility denonstration. Efforts in this program provide part of the technol ogy base
needed for counterproliferation activities conducted in other DoD prograns.

Nucl ear Facility Defeat Program Nuclear Facility Defeat (NFD) will provide the
Nat i onal Command Aut hority (NCA) and conbatant comrands neans to deny critical nuclear
production, processing, fabrication and storage capability of an adversary, w thout the
prohi bitive political consequences of |arge radiation releases doww nd of the target.
Once the intelligence community determ nes the adversary's nucl ear production cycle,
critical facilities can be targeted to elimnate overall capability. NFD provides nethods
to functionally kill selected facilities, predict and mnimze resulting coll ateral
effects. Additionally, this programw ||l enhance our ability to predict the consequences
of terrorist action against nuclear facilities. This programfocuses weapon/target
interaction, target planning tool, and hazard prediction tool technol ogy base efforts
completed in Project BD on nuclear facility applications. The program depends on test
pl anni ng and execution support fromProject BE. This programw !l transition to PE
0603160BR, Project BK starting in FYO3 for operational denonstration.

FY 2001 Pl ans
Targeting and | C Support ($1, 899K)
Conti nue assessnents of hostile facilities based on JCS and CINC priorities. Details
are classified.
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Project BF — CP Operational Varfighter Support (cont’d)
WWD Assessnent and Anal ysis Center ($11, 771K)

Design and i npl enment redundant, fault-tolerant WWDAAC architecture to nmeet m ssion
requi renents and i nsure sustained operations during a WWD threat or incident.

Augnent security neasures to neutralize evolving cyber intrusion risks.

Acquire and install multi-tasking application server, new dormain name servers, and
firewall nodules to increase capabilities and augnent rapid-retrieval nmass data
st or age.

Provi de suppl enental power sources for assured continuity of operations.

Provi de hi gh-speed data connectivity for operational and research and devel opnent
custoners using Defense Information Systens Network-Leadi ng Edge Services (DI SN-LES)
advanced communi cati on connectivity for web-based data handling and w de- band
satellite communications for nultiple renpote users and depl oyed t eans.

Conti nue techni cal and advanced nodel i ng and sinul ati on support to Cl NC sponsored
exerci ses worl dw de and consequence anal ysis support for exercises and war ganes.

Conti nue inplenmentation of the Analysis and Assessnents programto provide real -tine
support to Services through enhanced infrastructure, deploynent teans, integrated
nodel s, and techni cal support.

Continue to update and refine support database per CI NCs, Services, and Joint Staff
gui dance and to devel op WWD consequence anal ysis capabilities.

Mai ntai n permanent (virtual) presence at the Joint Warfare Systens (JWARS) and Joi nt
Si mul ati on Systens (JSIMS), supporting WWD nodeling within these critical prograns.

Hard Target Defeat Denonstrations ($10, 627K)

Continue fielding support and danmage repair for functional defeat denonstrations on the
full-scale tunnel facility at Nevada Test Site (NTS)

Conduct test planning, instrunentation and data analysis for functional defeat
denonstrati ons.

Provide and install critical equipnent necessary for functional defeat denonstrations on
a second tunnel facility representing a different target function i.e., command,
control, comunication and intelligence for weapons of mass destruction (CI/WD).

Conduct sinmulated tunnel facility operations to support signature/sensor eval uations.
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Project BF — CP Operational Varfighter Support (cont’d)

Conti nue construction of a second tunnel facility representing a different target
function (C)I /WD) to be used for functional defeat denonstrations.

Conduct functional defeat denonstrations on the full-scale tunnel facilities.

Conduct experinents to determne reconstitution tine after a functional defeat attack.

Continue to construct/repair hard targets to support other test requirenents.

Conti nue planning and cal cul ations for a | arge high explosive tunnel facility test.

Hard Target Defeat Technol ogy ($11, 142K)

Conti nue devel opnent and validation of renote site geol ogi c characterization technol ogy.

Conduct geologic material properties tests for tunnel defeat denonstration facility.

Conti nue functional characterization and nodeling of tunnel facilities.

| dentify mssion critical equi pnment and vulnerabilities for functions nodeled in the
second tunnel facility.

Conti nue penetration testing on other tunnel geologies to include nultiple attacks on
t he same ai npoint.

Conti nue weapon/ payl oad testing to identify/quantify defeat mechani sns and eval uate
effectiveness for other tunnel functions.

Devel op i nproved/ new weapon/target interaction nodels to include in-tunnel equipnent
response, and reconstitution for different tunnel functions.

Conti nue support for other DoD and mlitary service hard target defeat-rel ated
activities.

Conti nue aut omat ed weaponeeri ng tool devel opment by enhancing the MEA tunnel nodul e for
structural and functional damage and battl e damage assessnent for different tunne
functions.

Conti nue devel opnent of new planning tools to inprove operations planning capabilities
for hard target defeat.

Conti nue eval uation of signatures for hard target defeat applications.

Conti nue to eval uate weapon/target interactions for new weapon concepts, enhanced
payl oads, and target fragility.
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Project BF — CP Operational Warfighter Support (cont’d)
Nucl ear Facility Defeat (%$4, 285K)
Conpl et e nodel i ng of nuclear enrichnment facility and initiate nodeling nucl ear
reprocessing facilities.
Continue integration of nuclear facility nodeling into the Hazard Prediction and
Assessnent Capability (HPAC) prediction tool.
| nprove human health factor effects nodeling.
Conti nue target planning tool devel opnent for nuclear facilities.
Initiate NFD sensor integration, concept, and feasibility study.

R-1 Shopping List — Item No 20-61 of 20-72
Exhibit R-2, RDT&E Budget Item Justification
(Exhibit R-2, Page 61 of 120)



RDT&E BUDGET ITEM JUSTIFICATION SHEET (R-2 Exhibit) DATE February 2000

APPROPRI ATI ON/ BUDGET ACTI VI TY R-1 | TEM NOVENCLATURE
RDT&E, Defense-W de/ Applied Research - BA2 Nucl ear Sustai nnent & Counterproliferation
Technol ogi es; 0602715BR

Proj ect BG — Nuclear Operations — This project enconpasses prograns fornerly contained in
Project AE (Wapon Safety and Operational Support) and Project AL (C assified Program
which transitioned fromthe Defense Special Wapons Agency into DITRA (Nucl ear Operations,
Educati on and Trai ning, and Nucl ear Wapons St ockpile Support). Project BG (Nucl ear
Operations) has reorgani zed these | egacy activities as Nucl ear Prograns and

Cl NC/ Forces/ Security Support and initiated a new activity--WD (Nucl ear) Protection
Response. These prograns directly reflect the National Mlitary Strategy, support the
provi sions of Joint Vision 2010 and are directed by the JCS in the Joint Strategic
Capabilities Plan (JSCP) (Nuclear Annex). Responsive to the oversight of the Nucl ear
Weapons Council, they provide critical support to the CINCs, Services, JCS and OSD. This
new project is divided into three business areas descri bed bel ow. Nucl ear Prograns,

Cl NC/ Forces/ Security Support, and WWD ( Nucl ear) Response Protection.

Nucl ear Prograns.

Safety: As tasked by the JSCP, the safety prograns will provide CI NCs, Services, and
JCS with technical analysis, studies and research to identify and quantify risks and
uncertainties of plutoniumdispersal due to accidents, fires or natural causes during
normal , peacetinme operations of the nations nuclear weapon systens. Additionally, these
studies quantify the probability of reduced safety assurance or Nucl ear Detonation Safety
Exceptions (NDSE) as identified by DCE Laboratori es.

Nucl ear M ssion Managenent Plan (NMWP): As tasked by Deputy Secretary of Defense and
Director, Defense Research and Engi neering (DDR&E), and in support of national
requirenents to maintain a strategic nuclear deterrent, conduct assessnents, devel op |ong-
range plans, and continue devel opnent of the DoD Nucl ear M ssion Managenent Plan to
provi de a conprehensive, integrated DoD roadmap for the continued sustai nnent and
viability of U S. nuclear forces, personnel, and infrastructure.

Stockpil e Sustainment: Continue to act as DDR&E s Executive Agent for Annual
Certification and Dual Revalidation and support related stewardshi p and sustai nment
activities.
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Proj ect BG — Nuclear Operations (cont'd)

Cl NC/ Forces/ Security Support. As tasked by the JSCP and DoD Directives, these
prograns will provide CINCs, Services, JCS and DoD with focused anal yses in support of
nucl ear planning and operations and WWD threat mtigation anal yses as they pertain to the
conbat survivability of the forces. Additionally, they provide the DoD nucl ear physi cal
security applied research and force-on-force (FoF) testing prograns.

WWD (Nucl ear) Response Protection. Protecting our citizens and critical
infrastructures at hone is an essential elenment of U S. national security strategy.
Potenti al adversaries, whether nations, terrorist groups or crimnal organizations, wll
be tenpted to use weapons of mass destruction to match U S. conventional weapon
superiority. Pronmoting initiatives that allow us to detect those who woul d use weapons of
mass destruction against us directly supports the National Mlitary Strategy by pronoting
peace and stability.

FY 2001 Pl ans:
Nucl ear Progranms ($20, 239K)
Safety Program thrusts:
Conpl ete the B-2 Wapon Safety System Assessnment (WSSA)
Conti nue Storage Vault Blast Effects Testing and Anal ysis.
Begi n Long Term St orage WSSA.
Anal yze and quantify DOE Nucl ear Detonation Safety Exceptions (NDSES).
Complete the C17 Aircraft Transportation Study.
Conduct nodeling and testing to support ongoi ng WSSAs.
Conti nue the devel opnent and popul ati on of WSSA dat abase to archive conpl eted W5SAs.
St ockpi | e Sustai nment Program t hrusts:
Conduct annual certifications, at Presidential direction, of the continued safety and
reliability of the U S. nuclear stockpile in the absence of underground testing.
Provi de personnel, as tasked by Assistant to the Secretary of Defense for Nuclear,
Chem cal and Biol ogical (ATSD(NCB)), for participation on the joint DoD DOE Dual
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Project BG — Nucl ear Operations (cont'd)
Reval i dation teans, to conduct a nulti-year, in-depth evaluation of the continued
safety and reliability of specified weapons in the nuclear stockpile.

Conti nue eval uation of the WBO in support of the Air Force.

Prepare an annual perfornmance report, as directed by Presidential Decision Drective
(PDD), on the DoD stockpil e sustainment acconplishnments and future plans.

Conti nue devel opnent of the Virtual Underground Test program which will utilize a
conbi nati on of codes, nodels, sinulators, and | egacy test data to eval uate weapon
systemsurvivability, in support of requirenents to nmaintain a survivabl e nucl ear
st ockpi | e.

Cl NC/ Forces/ Security Support ($10, 313K)

Conpl et e assessnent of outyear nuclear comand and control requirenments for
NATQ SHAPE/ Al | i ed Command Eur ope.

Provi de mai nt enance of USEUCOM SHAPE Eur opean Theat er Nucl ear Support Program
to provide in-theater nuclear and WVD support to NATO (I S/ 1 M5), SACEUR, SHAPE ( Nuc
Ops/ ACCS Pol i cy), EUCOM J-5N, and the Joint Theater Surety Managenent G oup.

Conti nue support to STRATCOM and regional CINCs with specific nuclear and WVD t hr eat
anal yses in support of SIOP preparation, devel opnent of integrated effects nodels,
di rect planning support to regional CINCs, and specific applications for the
Det errence Framework anal ytic structure.

Initiate a new forces support program exam ning the inpact of followon START
Agreenments on nucl ear planni ng and enpl oynent option devel opnent. Specific
interest in the probable inpact of advances in foreign mssile defense capabilities
vice smaller U S. strategic deterrent capabilities.

Continue to directly support the curricul umdevel opnent for the Defense Nucl ear
Weapons School .

Initiate a programto fully integrate the planning processes and target data sets of
STRATCOM regi onal CINC plans and NATO nucl ear planning capability.

Provide a quality forumfor the devel opnent of assessnents of the inpact of
technol ogy on the capability of the nuclear forces and plans to sustain the U S.
nucl ear deterrent policy and strategy.
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Project BG — Nucl ear Operations (cont'd)

Compl ete the WWD operational analysis for CENTCOM USFK/ TRANSCOM deal i ng with chem cal

threats to U S./Allied mlitary operations.

Conduct Force-on-Force exercise programfocused on U S. forces in USEUCOM USAFE—

M ghty Guardi an series.
Expand the support of the AFSPACECOM STRATCOM security anal yses of |1 CBM forces.
WWD (Nucl ear) Response Protection ($17, 000K)

Provide ability to accurately and quickly identify source of production of special

nucl ear material used in weapons or inprovised devices.

Facilitate rapid and reliable identification of the source of shielded nucl ear
material (SNM involved in a nuclear/radiol ogi cal event/incident.

Devel op portable, nobile, and rapidly depl oyabl e radi ati on detecti on and neasurenent

System a portion of which will be conprised of renpote sensors linked to central
recei ving/ processing station via RF signals.

Provi de CI NC Techni cal Support Goups (TSG ability to enploy the system based on
intelligence cueing.

Devel op and field passive and active SNM det ecti on systens where capabl e of detection
in cases where SNMis shielded; current detectors technol ogies do not perform
well when SNMis shielded for ganma and/ or neutron em ssions.

Conduct applied research and devel opnent in order to enhance the capabilities of DoD
to consistently defeat |nprovised Nuclear Device (IND)/Radiol ogical D spersal
Device (RDD) through the use of devel oped technol ogi es, tools, and techni ques.
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Project BH — System Survivability — These prograns directly reflect the Nationa

Mlitary Strategy, support the provisions of Joint Vision 2010, and are directed by the JCS
in the Joint Strategic Capabilities Plan (Nuclear Annex). Current and future warfighters
and weapon systens, including the associated Conmand, Control, Comruni cations, Conputers,
Intelligence, Surveillance and Reconnai ssance (C41 SR), m ssile defense and support

syst ens/ equi pnent, nust be able to survive and operate effectively through a spectrum of
hostil e environnents. Planned efforts enphasi ze the devel opnment and denonstration of

i nnovative and cost-effective technologies to sustain the functional survivability of U S.
and Allied Forces and systens when confronted with threats from advanced conventi onal
weapons, special weapons and limted nuclear attack. This project constitutes the DoD s
resi dent science and technol ogy expertise in nuclear and related survivability matters. It
devel ops and denonstrates affordable strategi es and hardeni ng technol ogies for U S,
systens; transfers the technical products to acquisition programoffices; conducts
conmponent, subsystem system and end-to-end perfornmance tests and assessnents as requested
by the Services and CI NCs; and provides support to the Ofice of the Secretary of Defense
on technical and policy matters that relate to the acquisition of survivable systens and
strategi c system sustai nnent.

Proj ect BH enconpasses prograns fornmerly contained in Project AB (Test and Sinul ation
Technol ogy), Project AC (Wapons Systens Lethality), and Project AF (Wapon System
Qperability) which transitioned fromthe Defense Special Wapons Agency into the Defense
Threat Reduction Agency. The new project is divided into the five business areas descri bed
bel ow. Radi ation Tol erant M croel ectronics, Sinmulator Technol ogy, Qperability Assessnents,
Bal anced El ectromagneti c Hardeni ng, and Human Survivability.

Radi ati on Tol erant M croel ectronics. Responds to DoD space and mssile system
requi rements for hardened m croel ectroni cs and photonics technol ogy to support m ssion
needs. The non-availability of this technol ogy woul d adversely inpact system survivability,
performance, weight and cost. The programinvol ves the devel opnent and denonstrati on of
technol ogy to support the fabrication of radiation-hardened m croel ectroni cs and photonics
for DoD m ssions through private sector and governnment organi zations. This is achieved
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Project BH — System Survivability (cont'd)
t hrough t he devel opnent and denonstration of enabling technol ogies to ensure the continued
availability of special materials and radiati on-hardened (RH) m croel ectronics and photonic
devi ces.

Si mul at or Technol ogy. Since the underground testing (UGI) noratorium simulators have
provided the only remaining experinental test bed for the devel opnment and validation of
radi ati on-hardened DoD systens. The intensity and fidelity of these sinmulators do not
mat ch that of the UGT testbed, but, through this program the agency devel ops, provides and
mai ntai ns uni que DoD radiation test facilities and enabling technol ogies that are used by
t he Defense Agencies, the Services and ot her federal departnments (such as DCE) to eval uate
the i npact of hostile environments on mlitary systens that support mssions in the air, on
| and, at sea, or in space. The program al so devel ops technol ogies to inprove the
intensity, fidelity, reliability, reproducibility, and cost effectiveness of existing and
future simulators (including radiation sources, power flow and conditioning conponents,
energy storage, diagnostics, instrunentation, other test support equipnent, debris shields,
and nunerical nodels and conputer codes for radiation sources and pul sed power conponents
and test beds); devel ops concepts, plans, and risk reduction strategies for an affordable
next - generation radiation simulator with substantially inproved intensity and fidelity;
based on user test requirenents, support inprovenents to the two existing test centers, one
at Maxwel | Physics International (MPl) in San Leandro, California, and one at the Arnold
Engi neeri ng Devel opnment Center (AEDC) in Tull ahoma, Tennessee; installs and characterizes
upgrades to the new Decade x-ray simulator and to existing radiation sinulators at MPI. The
Def ense Sci ence Board Task Force on Nuclear Effects Simulation is studying the need for
i mproving DTRA's radiation sinulator capabilities. |Its recommendations will formthe basis
for a restructured program which coul d aggressively pursue devel opi ng sonme of the
capability lost with the noratorium on underground testing.

perability Assessnments. Directly responds to warfighter and acqui sition program
survivability needs by providing solutions, including devel opnent of affordable
t echnol ogi es and net hodol ogi es for system|evel and fam|y-of-systeml|evel assessnents,
har deni ng, and
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Project BH — System Survivability (cont'd)

testing of the effects of nuclear weapons. |ncludes devel opnment and denonstration of
cost-effective systemdesign and test certification techniques to produce hardware that can
be tested without the need for underground nuclear tests. Provides testable system design
rules and protocols for users of nuclear effects sinulators.

Bal anced El ectromagnetic Hardening. Provides the necessary science and technol ogy to
ensure protection and survival of mlitary battlefield and civilian infrastructure
el ectronic systens against multiple EM environnents, including nuclear el ectromagnetic
pul se (EMP), high power mcrowaves (HPM, as well as WWD threats. Designs and devel ops
i nnovative, |ow cost, balanced EM protection and test technol ogies for weapon, C3, and
supporting infrastructure systens to the CINCs, Services and other DoD agenci es.

| ncl udes devel opnent of hi gh-power el ectromagnetic source technol ogy for warfighting
appl i cati ons and hardeni ng technol ogi es for energing radio frequency (RF) threats.

Human Survivability. Applies |essons |earned fromthe Nucl ear Test Personnel Review
Program (O&M funded) to all ow warfighters and peacekeepers to quantify/mtigate the risk in
post - Col d- War settings (i.e., limted nuclear exchanges, terrorist actions, radiologica
di spersal weapons, and other radiation risk scenarios) by devel oping field neasurenent and
dosinetry systens to support mlitary radiological guidelines for the protection of human
resources. This provides direct support to warfighters by predicting and quantifying the
operational inpact of nuclear, biological and chem cal (NBC) and conventional battlefield
environnments on systens and personnel; providing nethods for neasuring and increasing
sol dier effectiveness on NBC battlefields; providing performance and cost analysis to
support the Defense Acquisition Board; and joint efforts with system programoffices to
apply the Agency’s expertise and technol ogies to specific Service applications.

Project BH supports the follow ng JCS Joint Warfighting Capabilities: Information
Superiority, Counterproliferation, Electronic Warfare, and Preci si on Force.
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Project BH — System Survivability (cont'd)
FY 2001 Pl ans
Radi ati on Tol erant M croel ectronics ($20, 400K)
Denonstrate prototype radi ati on-hardened nenory circuits capable of storing one
mllion bits of information and retaining the information in the absence of power.
Compl ete the qualification, for space applications, of radiation-hardened nenory
circuits capable of storing four mllion bits of information.
Denonstrate technol ogy to support the devel opnent of a radiation-hardened processor
circuit capable of providing at least 100 mllion instructions-per-second
operati on.
Denonstrat e advanced technol ogy to support the devel opnent of radiation-hardened
circuits capabl e of processing both anal og and digital information.
Denonstrate a radi ation-hardened 24 mllion (4 mllion gates) transistor circuit array
to support satellite and m ssile onboard data processi ng needs.
Test and eval uate conbi ned el ectrical and optical technology for w deband data
processi ng applications.
Si nul at or Technol ogy ($18, 120K)
Qperate and inprove DITRA' s radiation simnmulators to support nucl ear weapons effects
testing.
Denonstrate the cold x-ray source for the Decade Quad and optim ze output to double
the initial yield
Denonstrate high-fidelity (>5 keV) cold x-ray source for advanced radi ati on sinulators
using a high-energy test facility ("Z") at Sandia National Laboratories.
Conti nue | arge-area (>500cnf) debris shield devel opnent for cold x-ray sources on the
Decade Quad.
Conpl ete the inmprovenent of nodul ar opening switch efficiency.
Begi n the devel opnent of conpact energy storage technology to inprove the perfornmance
of the Conpact X-ray Simulator by ten tines in the sane size package.
Begin to devel op higher fidelity |aser x-ray sources based on a hi gher power |aser
facility at the University of Rochester.
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Project BH — System Survivability (cont'd)

Conti nue the devel opnent of technology to dramatically inprove the capability of non-

nucl ear x-ray test facilities.
Qperability Assessnents ($8, 917K)

Conti nue assessnent and testing of critical national security assets.

Updat e devel opnent of the network assessnment tool for USSPACECOM based on DTRA past
assessments.

Conpl ete MLSTAR transition operability assessnent.

Devel op a subsystemcontroller for fast circunvention and recovery (C&R) after
radi ati on exposure.

Devel op nucl ear environnent software nodules for integration with Hardware-in-the-Loop
(HWL) facilities.

Conduct testing of User Early Warning Radars (UEWRS) in support of National Mssile
Def ense (NMD) program upgrades. Develop radar disturbance mtigation techniques
for NVMD ground-based radar (GBR) and UEWRs.

Provide infrared (IR) scene testing of NMD TMD (Theater M ssil e Defense) sensors.

Support IR and communi cations testing of Space-Based Infrared Satellite (SBIRS)

Conti nue conmuni cati on/ radar atnospheric effects participation in
operational /warfighting exercises.

Conpl et e devel opnent of an advanced | R scene generat or

Bal anced El ectronmagnetic Hardeni ng ($8, 235K)

Devel op a unified el ectromagnetic (EM environnental effects protection design tool.

Conduct integrated EMP/ HPM t est net hods st udy.

Conduct case study on EMeffects on civilian infrastructures supporting key DoD
m ssi ons.

Perform HEMP test of National Mlitary Comrand Center (NMCC).

Initiate M ssion Degradation Analysis (M DAS) case study on civilian infrastructure.

Conpl ete proven conmercial off-the-shelf (COTS) hardware kit, which provides easy-to-
install devices and sinple techniques to harden COTS conputers agai nst RF threats.

Perform susceptibility testing on at | east one new class of foreign or U S. asset.

Conpl ete | oan arrangenent with service partner on anplitron nodification
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Project BH — System Survivability (cont'd)
Leading a joint working group of Navy and Air Force representatives to investigate the
phenonenol ogy of the interaction of high power radio frequency signals at the
sem conductor junction |level for disruption and damage effects. Extend results to
circuit board and subsystemlevel to exam ne the synergetic effect on the circuit's
functionality due to the external signal. Interpret the results to build nodels
expl ai ni ng how el ectronics are disrupted, and how we can better protect them
Human Survivability ($1, 085K)
Conti nue devel opnent and eval uation of radiation protection standards and ri sk
nmeasur es applicable to personnel/equi pment for NATO revi ew.
| mpl enent "l essons | earned” fromtest and evaluation to fielded fly-away dosinetry
system
Adapt / devel op battlefield radiol ogi cal neasurenent systens to unmanned aerial vehicle
(UAV) platform
Initiate conceptual devel opnent of biological dosinetry capability for fly-away
dosi netry system
| nvesti gate new net hods/ agents for decontam nating m ssion-essential equipnent that is
radi ol ogi cally contam nated above mlitary guidelines.
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B. Program Change Sunmary

FY 1999 FY 2000 FY2001

Previ ous President's Budget 211. 4 203.5 206.5

Current President's Budget 210.0 214.5 230.9

Change Summary Expl anati on:

The budget request represents a highly | everaged science and technol ogy (S&T) program
consistent wth Departnental S&T objectives. As part of the effort to better focus the
Agency organi zation and resources to the threat reduction m ssion, substantial
restructuring of DITRA's Program El ement construct has occurred.

Changes in FY 00 are direct results of Congressional enphasis in the areas of Nucl ear
Weapons Effects, Discrete Particle Methods, X-ray sinulators, "Deep D gger" and
Ther m oni cs technol ogy. Changes in FY 01 support critical weapons of mass destruction
assessnments and response efforts.
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